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October 26, 2019

John Oliver, Fire Chief

Central Kitsap Fire & Rescue
5300 NW Newberry Hill Rd, #101
Silverdale, Washington 98383

RE: Capital Facilities Plan
Dear Chief Oliver,

It is with great pleasure that we present this Capital Facilities Plan to you, your Commissioners,
and members of Central Kitsap Fire & Rescue.

This report is the culmination of a year-long effort to determine the programming and planning
requirements of improving your fire stations and supporting facilities. Included in this report are
the programmatic requirements, building assessments, conceptual improvement plans, and cost
projections for undertaking these contemplated projects.

Please feel free to give us a call if you have any questions about the information or
recommendations in this report. We have enjoyed working with all of you and look forward

with enthusiasm to the fruition of these projects.

Sincerely,
Rice Fergys Miller, Inc.

|
David A. FK

Principal
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Executive Summary
Introduction and Project Description

The Capital Facilities Plan includes in-depth, district-wide, examinations of all existing stations, and
assessments of which stations should be renovated, and which should be replaced. In the case of
new and remodeled structures, floor plans have been prepared to indicate what facilities might
look like. For all improvement projects, detailed cost estimates have been prepared for likely costs.

The planning process has taken place over the past year, incorporating input from a diverse cross-
_section of fire district personnel. While it is difficult to predict what the future may hold, District
needs were evaluated from a 20-year perspective. To this end, the conclusions reached in this
report ensure improvements will serve the needs of the District and its citizens far into the future.

Program Description

Central Kitsap Fire & Rescue’s Capital Facilities Plan includes renovating or replacing eight existing
fire stations. The newest of these stations was constructed 20 years ago, and the oldest 56 years
ago. All have been subject to various remodels and additions; while the District has done a fine job
caring and maintaining these facilities, operational deficiencies abound, stations lack certain
updated industry amenities, and stations are not compliant with current building codes for new
construction. Stations scheduled for replacement have undergone a comprehensive evaluation for
renovation verses replacement to determine the most cost-effective approach. In several cases,
renovation in an attempt to meet today's building codes and standards while correcting
operational deficiencies was deemed difficult and cost prohibitive at best.

The Capital Facilities Plan also calls for the addition one new station in the Lake Symington area.
As the greater Silverdale area has continued to grow westward, this area of the District has
naturally increased in its number of calls for service. This trend has been ongoing for many years,
and in 2006 property was purchased near Camp Union for a future fire station. This Capital
Facilities Plan includes construction of that station.

Primary goals and objectives used to define these improvement projects include the following:

e Facility improvements support personnel and equipment in the right locations throughout
the District based on current and future demands for emergency services

¢ Health and safety are improved for the emergency personnel working out of these stations
e Structural measures are taken to preserve the integrity of these fire stations after a
significant earthquake, ensure uninterrupted service, and protect the personnel who work

out of these facilities

¢ Improvements support care and storage of the District’s equipment

Rlcﬁfe‘f' g ZA\MILLER Page 1of 3
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e Improvements bring existing stations into reasonable compliance with current building
codes, standards, and modern fire station design practices

e Improvements support operational efficiency of the stations
Conceptual Design

During the planning process, it became apparent that utilizing a standardized prototype fire station
plan would be an efficient and cost-effective approach for several of the District’s rural fire
stations. The operational needs and staffing levels for these rural stations are virtually identical.
Adopting a prototype approach would afford cost savings in design and construction and increase
standardization across the District. Ultimately, a prototype plan was adopted for the District’s four
rural stations, and as a basis for expanding Fire Station 42.

The prototype station is envisioned at
approximately 8,800 square feet and able to
accommodate four firefighters with an
apparatus bay for three vehicles. Included in
this report are room-by-room diagrams noting
the space requirements for this prototype fire
station, as well as a preliminary floor plans and
artistic renderings of the structure.

Prototype Fire Station - Character Sketch

Program Summary/Requirements
CKFR'’s Capital Facilities Plan calls for the following elements:

e Seismically reinforcing existing Fire Stations 42, 56, and 64

e Significantly remodeling and seismically reinforcing Fire Station 41

e Constructing a new Fire Station 57 in the Lake Symington area

¢ Relocating and replacing Fire Station 52 so it provides better response capabilities
¢ Replacing Fire Stations 45 and 51 on their current properties

e Replacing Fire Station 53 on the adjacent Central Kitsap School District property

Materials, Finishes, and Equipment

The planning process included preliminary selection of materials and finishes, identification of
equipment needs, and confirmation of performance expectations for each fire station project. This
was done to ensure construction cost estimates would match the level of quality expectations for
the District. It also established a benchmark for quality which can later be adjusted, if necessary,
to match available funding or other financial limitations established by the District.

Page2of 3 RIGQCEIgZASMﬂ.LEH
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Anticipated Costs and Project Timeline

RLB|Robinson prepared a detailed professional cost estimate for each contemplated project. All
projects were estimated in today’s dollars for labor and materials. Because construction cost
escalation can be significant over time, projects were prioritized, sequenced, and construction
dates targeted based on the District’s operational priorities and each facility’s current condition.
Undertaking two significant projects per year was determined a reasonable pace to complete these
projects without overwhelming operations or response capabilities of the District at any one time.

The estimated costs for undertaking these projects, including their anticipated project expenses,
are as follows:

Station Total Project Budget  Anticipated Start of Construction
Fire Station 52 $9,389,167.00 April 1,2021
Fire Station 57 $8,906,396.00 June 1, 2021
Fire Station 53 $10,203,167.00 April 1,2022
Fire Station 51 $16,911,898.00 June 1, 2022
Fire Station 45 $9,862,874.00 April 1, 2023
Fire Station 64 $299,182.00 June 1, 2023
Fire Station 41 $6,818,481.00 April 1, 2024
Fire Station 56 $622,156.00 June 1, 2024
Fire Station 42 $143,923.00 April 1, 2025

Total for All Projects: $63,157,245.00 *This figure was updated on November 1, 2019
Total for All Projects: $57,737,017
(see next page for project cost breakdown)

End of Executive Summary
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Target Election Date: August 2020

Project Sequence
Target Bid Date

Robinson Estimates
Building Improvements
Site Improvements

Raw Construction Budget

Construction Cost Escalation
Target Bid Date at 4.0% per year since October 2019

Construction Budget, including Inflation
Soft Costs

9.0%
9%
4%
3%
2%
4%
1%

10%

Washington State Sales Tax
Architecture and Engineering Fees
Specialty Consultants

Permits, Testing, Inspections
Furnishings and Equipment
Temporary Housing / Accomodations
Moving Expenses

Contingency

[SISISISISISISIS)

Total Soft Costs

Property Acquisition
Anticipated Property Acquisition Costs

TOTAL ANTICIPATED PROJECT BUDGET

RICE/C/02/SMILLER

52 57 53 51 45 64 41 56 42

Anderson Hill Coho Run Seabeck Silverdale North Perry Chico Meadowdale Seabeck Hwy Island Lake

SEISMIC MAJOR SEISMIC MINOR SITEWORK & SEISMIC

NEW NEW REPLACE REPLACE REPLACE UPGRADE REMODEL UPGRADE REMODEL STO. BLDG. UPGRADE

1 2 3 4 5 6 7 8 8 8 9

4/1/2021 6/1/2021 4/1/2022 6/1/2022 4/1/2023 6/1/2023 4/1/2024 6/1/2024 6/1/2024 6/1/2024 4/1/2025
$ 4355419 $ 4355419 $ 4355419 $ 7,834,805 $ 4355419 $ 182457 $ 4,024,197 $ 364,791 $ 337006 $ 866235 $ 81,675

$ 1440445 $ 1,070,862 $ 1,400,000 $ 1,843,282 $ 1,080,226 $ - $ - $ - $ - $ 1036701 $ -
$ 5795864 $ 5426281 $ 5755419 $ 9678087 $ 5435645 $ 182457 $ 4,024,197 $ 364,791 $ 337,006 $ 1902936 $ 81,675
$ 351537 $ 36699 $ 593264 $ 1,067,815 $ 800,140 $ 28235 $ 777550 $ 73347  $ 67,760 $ 382,615 $ 19,679
$ 6,147,401 $ 5793250 $ 6,348,683  $10,745902 $ 6,235785 $ 210,692 $ 4,801,747 $ 438138 $ 404,766 $ 2285551 $ 101,354
$ 553266 $ 521,393 $ 571,381 $ 967,131 $ 561,221 $ 18,962 $ 432,157 $ 39432 $ 36,429 $ 205700 $ 9,122
$ 553266 $ 521,393 $ 571,381 $ 967,131 $ 561,221 $ 18,962 $ 432,157 $ 39432 $ 36,429 $ 205700 $ 9,122
$ 245896 $ 231,730 $ 253947 $ 429836 $ 249431 $ 8428 $ 192,070 $ 17526 $ 16,191  $ 91422  $ 4,054
$ 184422 $ 173,798 $ 190,460 $ 322377 $ 187,074 $ 6321 $ 144052 $ 13,144  $ 12,143 $ 68567 $ 3,041
$ 122948 $ 115865 $ 126974 $ 214918 $ 124716 $ 4214 % 96,035 $ 8,763 $ 8095 $ 45711 $ 2,027
$ - $ - $ - $ 429836 $ 249431 $ 8428 $ 192,070 $ 17526 $ 16,191  $ - $ 4,054
$ 61,474  $ 57,933  $ 63487 $ 107459 $ 62,358 $ 2,107 $ 48,017  $ 4381 % 4,048 % 22,856 $ 1,014
$ 614740 $ 579,325 $ 634868 $ 1074590 $ 623578 $ 21,069 $ 480,175 $ 43814  $ 40,477 $ 228555 $ 10,135
$ 2,336,012 $ 2,201,435 $ 2412499 $ 4513279 $ 2,619,030 $ 88,490 $ 2,016,734 $ 184,018 $ 170,002 $ 868509 $ 42,569

$ - $ - $ 500,000 $ - $ - $ - $ - $ - $ - $ - $ -

Phase 1 Phase 2 Phase 3

|$ 8483413 ] [$ 7,994,685 ] [$ 9,261,182 | | $ 15259,181 | | $ 8,854,814 | |$ 299,182 | |$ 6,818,481 | |$ 622,156 | |$ 574,768 ] | $ 3,154,060 ] | $ 143,923 |

Total all Projects: EIYAETAYYY
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Overview
District History

In 1942, a group of citizens in the Silverdale area petitioned for the formation of a fire district to
protect their area. The voters in the area approved the ballot measure and Kitsap County Fire
Protection District #1 was formed on June 22, 1942 - the first fire district in Kitsap County.

Other citizen groups followed suit, including North Perry forming Fire District 9 in 1949, Tracyton
forming Fire District 11 in 1952, and Brownsville forming Fire District 15 in 1954.

Tracyton’s District 11 merged into Brownsville's District 15 in 1977 and constructed the present
Fire Station 41 as their Headquarters with Trident Impact funds.

In 1989, North Perry’s Fire District 9 merged into Brownsville’s Fire District 15 and in 1999, Fire
District 15 merged into Fire District 1. The merging of these two fire districts included a name
change to Central Kitsap Fire & Rescue that better reflected their geographic reach and increased
response capabilities.

On January 1, 2003, Kitsap County Fire District 12, located in Chico, merged into Central Kitsap
Fire & Rescue, further expanding the district’s geographic reach and capabilities.

Central Kitsap Fire & Rescue maintains strong alliances with its neighboring fire districts and
departments, all of whom have mutual aid agreements to provide resources and help to one
another when called upon.

Mission, Vision, and Values
CKFR Mission
We are dedicated to the preservation and protection of life, property, and the environment.
CKFR Vision

We will provide the best possible life safety education, fire suppression, rescue, and emergency medical
services to citizens in Kitsap County.

CKFR Values and Core Covenants

We recognize that fulfilling our mission requires that we work effectively with one another. The following
values and core covenant statements demonstrate how we will act in relationship to ourselves, the
District and our community.

Integrity We will remember that our first priority is to serve our citizens effectively
and efficiently in their time of need. We will adhere to a moral and ethical
code to establish trust, respect, and cooperation.

RICEfc7,g7/SMILLER Page 1 of 3
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Loyalty We owe our allegiance to the citizens. We will fulfill our obligation by being
faithful to one another and to our mission.

Duty We have chosen to submit to the moral obligation of serving our
community. We will fulfill this duty to the best of our ability each and every
day.

Respect We understand that our community is diverse. In order to promote goodwill

and civility, we will treat others as we ourselves desire to be treated.

District Facilities

Currently, Central Kitsap Fire & Rescue protects approximately 72,000 residents over an area of
115 square miles. The fire district is bordered by Hood Canal to the west, Puget Sound to the east,
Bremerton Fire Department and North Mason Regional Fire Authority to the south, and Poulsbo
Fire Department and Bangor's Puget Sound Federal Fire Department to the north.

This Capital Facility Plan calls for seismic reinforcement of fire stations 64, 56, and 42, replacing
fire stations 51 and 45 on their current properties, the interior renovation of fire station 41,
replacing fire stations 52 and 53 on new properties, and the addition of new fire station 57 close
to Lake Symington.

No improvements are planned at this time to the District’s Administrative Headquarters, Vehicle
Maintenance Facility, Central Supplies, or training facilities.

Page 20f3 RICE/e7/74SMILLER



Central Kitsap Fire & Rescue
Capital Facilities Plan

7

i Central Kitsap Fire & Rescue
" Service Area

=

Map: Central Kitsap Fire & Rescué Service Area

End of Overview
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Built in 1979, Fire Station 41 is 13,587

Central Kitsap Fire & Rescue
Capital Facilities Plan =

Fire Station 41 - Meadowdale

square feet in size. The station includes bchs

living quarters for 6 firefighters, a multi-
purpose meeting room available to the
community, and several offices. Outside
the station is a vehicle fueling facility, a
large parking area, and a three-story |
training tower.

Prior to the merger of Fire Districts 1 and
15 into today's Central Kitsap Fire &

Fire Station 41 - Meadowdale

Rescue, this station was the 7400 0ld Military Road NE, Bremerton, WA 98311
Headquarters for Kitsap County Fire

District 15. As such, its internal layout and organization was designed for an administrative
function that no longer exists. Rooms and spaces that were once occupied as offices are now
awkwardly used and spatially inefficient. Adding to these inefficiencies is an overall lack of
accommodation for the demographic changes of firefighters over the past 40 years, adequate
space for cleaning and decontaminating equipment, and proper storing of bunker gear.

On the north side of the station’s parking lot is a three-story training tower. The structure is in
poor condition and at risk of collapse in the event of a design-level earthquake.

Observed Deficiencies

No decontamination facilities

Poor storage for bunker gear

Does not meet current ADA accessibility requirements - restrooms, kitchens, doorways,
lobby entrance, and access to lower floor

Lack of fire sprinklers throughout entire station - only sleep areas are currently sprinklered
The station is at risk of being unsafe to occupy after a design-level earthquake

The training tower is at risk of collapse after a design-level earthquake

Inadequate storage for equipment and supplies throughout station

Materials and finishes are worn out, especially in restrooms and kitchen - some have been
in place for 40 years

Disproportionate number of restrooms and showers in relation to increased number of
female firefighters on staff

Group restroom/showers in lieu of today's standard private facilities

High energy costs resulting from inefficient light fixtures

High energy costs due to lack of insulation and poor windows that are not in compliance
with current energy codes

General spatial inefficiency - space having previously been a Headquarters Fire Station

Rlcg(ér gZASMI.LER Page 10f3
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o Low level of building security - exterior doors, visibility of entrances, parking areas
Proposed Improvements

Phase 1: Immediate Needs

In addition to operational deficiencies noted above,
Station 41 has significant seismic deficiencies. In the
event of a major earthquake, the operational readiness of
the station could be substantially compromised and
threaten the health and safety of the building occupants.
It is recommended that, at a minimum, Station 41
undergo a seismic retrofit to bring it into compliance with
current codes and standards.

Additionally, the 3-story Training Tower on the north
side of the parking lot would be removed to ground level.

We have estimated the construction costs to undertake
these Phase 1 improvements to be approximately
$230,000.

Phase 2: Deferred Improvements
Despite the observed deficiencies noted above, Station 41 is delivering excellent emergency
services to citizens.

The long-range vision for Fire Station 41 would be an internal remodel and reorganization of
spaces to be more operationally efficient, meet current life safety codes, and replace finishes
throughout the station that are failing, worn out, or maintenance intensive. These objectives would
all be accomplished within the current exterior walls of the station. No building additions are
envisioned. A plan for this long-range vision has been included in this Capital Facilities Plan for
informational purposes.

At the front lobby and former administrative office areas of the station, walls would be
reconfigured to provide proper storage space for firefighter’s bunker gear and a shared work area
for on-duty firefighters. This area would have views to the parking areas, building approach, and
lobby, and direct access to the apparatus bay for swift departure from the station when called.

The cramped, worn out, windowless kitchen would be reconfigured with the crew’s dining and
dayroom area. The improvements would provide better visibility and more direct access to the

apparatus bay.

The reconfigured dorm area on the south side of the apparatus bay will provide private restrooms
and showers, mitigating the issue of privacy for men and women on shift.

Page20of 3 chg[er guSM“.LER



Central Kitsap Fire & Rescue £
Capital Facilities Plan

The existing hose tower at the rear of the apparatus bay will be removed down to the roof line as
recommended by the seismic assessment report prepared by Reid Middleton.

All areas being substantially remodeled and/or reconfigured will receive new finishes.

Mechanical, electrical, and plumbing upgrades would be made throughout the station, along with
the addition of fire sprinklers.

The estimated construction cost for undertaking Phase 1 and 2 together would be approximately
$4,024,197.00 in 2019 dollars. This amount does not include project expenses, nor inflation, which
will be dependent on the construction start date.

End of Fire Station 41 - Meadowdale
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Central Kitsap Fire and Rescue Bond Study

CKFR Bond Study
Station 41 Gross Area: 13,587 SF
Medowdale Station 41 Summary Rates Current At September 2019
A10 Foundations $2.12 $28,800
B10 Superstructure $0.17 $2,280
B20 Exterior Enclosure $10.45 $142,014
B30 Roofing $0.25 $3,344
C10 Interior Construction $10.38  $141,048
C30 Interior Finishes $15.11 $205,246
D20 Plumbing $32.00 $434,784
D30 HVAC $52.00  $706,524
D40 Fire Protection $6.80 $92,392
D50 Electrical $60.00  $815,220
E10 Equipment $5.09 $69,120
E20 Furnishings $6.26 $85,052
F20 Selective Building Demolition $8.39 $114,032
G10 Site Preparations $0.92 $12,500
G30 Site Civil/lMechanical Utilities $4.78 $65,000
Z10 General Conditions $31.28 $425,000

ESTIMATED NET COST $246.00 $3,342,356

MARGINS & ADJUSTMENTS

Design Contingency-Remodel 12.0 % $401,083
Contractors Overhead & Profit 7.5% $280,758
' ESTIMATED TOTAL COST $296.18 $4,024,197

S

-
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Central Kitsap Fire and Rescue Bond Study
CKFR Bond Study

Medowdale Station 41 Detail

Rider

MR | evett

Bucknall

Station 41 Gross Area: 13,587 S.
Rates Current At September 2019

Description Unit Qty Rate Total Cost
A1030 Slab on Grade
328 Cut and patch slab-allowance SF 1,440 20.00 28,800
Slab on Grade $2.12/SF $28,800
B1020 Roof Construction
320 Roof Joists, and Plywood Decking SF 152 15.00 2,280
Roof Construction $0.17/SF $2,280
B2010 Exterior Walls
321 Infill Exterior Walls, Match Existing Brick (Batt, WRB, GWB) SF 96 64.00 6,144
324 Seismic Upgrade allowance SF 13,587 10.00 135,870
Exterior Walls $10.45/SF  $142,014
B3010 Roof Coverings
322 Asphalt Shingles system to Match Existing Roof SF 152 22.00 3,344
Roof Coverings $0.25/SF $3,344
C1010 Partitions
288 Interior partitions SF 3,597 13.55 48,739
289 Add for interior partition types,ratings SF 3,597 3.50 12,590
Partitions $4.51/SF $61,329
C1020 Interior Doors
291 Int. HM door/frame/hdwre-per leaf EA 18 2,000.00 36,000
292 Misc. door hardware/ratings/readers LS 1 5,500.00 5,600
308 Interior Relites / Glazing SF 74 85.00 6,290
Interior Doors $3.52/SF $47,790
C1030 Specialties
293 Specialties allowance SF 13,587 235 31,929
Specialties $2.35/SF $31,929
C3010 Wall Finishes
294 Interior Painting/sealing SF 13,587 3.55 48,234
295 Wall protection at apparatus bay walls 8' SF 1,260 12.00 15,120
296 Ceramic tile wall restrooms/showers SF 1,084 22.00 23,848
297 Epoxy wall coating at decon and wash alcove-allow 8' SF 314 16.00 5,024
Wall Finishes $6.79/SF $92,226
C3020 Floor Finishes
298 Floor grates LS 1 2,500.00 2,500
\ J
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Central Kitsap Fire and Rescue Bond Study

CKFR Bond Study
Station 41 Gross Area: 13,587 SF
Medowdale Station 41 Detail Rates Current At September 2019
Description Unit Qty Rate Total Cost
300 Polished concrete flooring SF 4,114 7.50 30,855
301 Epoxy flooring-decon and wash alcove room-allow SF 114 16.00 1,824
302 Rubber base allowance SF 4,114 0.40 1,646
303 Ceramic tile floor SF 165 22.00 3,410
329 Misc. flooring protect/replace at minor reno SF 9,359 4.50 42,116
Floor Finishes $6.06/SF $82,351
C3030 Ceiling Finishes
304 ACT ceilings @ sleep rooms / Offices / Work Area SF 1,021 6.50 6,637
305  GWB ceilings-at restrooms/showers ) SF 334 12.00 4,008
306 Acoustical cloud @ dayroom SF 530 30.00 15,900
307 Ceilings-open to structure/seal-paint SF 2,229 1.85 4,124
Ceiling Finishes $2.26/SF $30,669
D2010 Plumbing Fixtures
77 Plumbing allowance SF 13,587 32.00 434,784
Plumbing Fixtures $32.00/SF  $434,784
D3090 Other HVAC Systems and Equipment
78 HVAC allowance SF 13,587 52.00 706,524
Other HVAC Systems and Equipment $52.00/SF  $706,524
D4040 Sprinklers
79 Fire protection-allowance SF 13,587 6.80 92,392
Sprinklers $6.80/SF $92,392
D5090 Other Electrical Services
80 Building electrical-allowance SF 13,587 60.00 815,220
Other Electrical Services $60.00/SF  $815,220
E1090 Other Equipment
309 Extractor/dryer LS 1 28,500.00 28,500
310 Dishwasher EA 2 1,500.00 3,000
311 Refrigerator/Freezer EA 3 3,600.00 10,800
312 Range/oven/hood LS 1 9,800.00 9,800
313 Bunker gear lockers EA 24 545.00 13,080
315 Washer and Dryer EA 1 2,500.00 2,500
316 Misc. equipment/FOIC SF 4,114 0.35 1,440
Other Equipment $5.09/SF $69,120

- S
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CKFR Bond Study

Medowdale Station 41 Detail
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Station 41 Gross Area: 13,587 &
Rates Current At September 2019

Description Unit Qty Rate Total Cost
E2010 Fixed Furnishings
317 Shift lockers EA 22 1,200.00 26,400
319 Casework allowance SF 4,114 8.50 34,969
325 Misc Casework allowance at minor remodel area SF 9,473 2.50 23,683
Fixed Furnishings $6.26/SF $85,052
F2010 Building Elements Demolition
284 Selective Interior Demolition of Heavy Modernization ares SF 4,114 10.00 41,140
285 Selective Interior Demolition of Light Moderization areas SF 9,473 4.00 37,892
286 Hose Tower Demolition to Roof Level LS 1 25,000.00 25,000
287 Temporary Construction and Protection LS 1 10,000.00 10,000
Building Elements Demolition $8.39/SF  $114,032
G1010 Site Clearing
323 Demo Training Tower & Haul Off LS 1 12,500.00 12,500
Site Clearing $0.92/SF $12,500
G3010 Water Supply
326 Fire water supply/vault-allow LS 1 65,000.00 65,000
Water Supply $4.78/SF $65,000
Z1010 General Conditions
327 General conditions Mth 10  42,500.00 425,000
General Conditions $31.28/SF  $425,000
ESTIMATED NET COST $246.00/SF  $3,342,356

)
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Executive Summary

Reid Middleton, Inc., performed Tier 1 seismic assessments, in compliance with ASCE 41-17,
on Central Kitsap Fire and Rescue’s Fire Station 41 and Training Tower (located at the same
site). These seismic assessments identify potential seismic deficiencies based on the Immediate
Occupancy (IO) performance level for the station and the IO and Collapse Prevention (CP)
performance levels for the tower. Where deficiencies were noted, recommendations for more
detailed seismic evaluations or upgrade concepts are provided.

The evaluations determined each building’s expected structural performance for the designated
performance objectives. After a seismic event, buildings that meet an IO performance objective
are expected to be structurally functional but may experience some damage to architectural
finishes, mechanical systems, electrical systems, and other nonstructural items. After a seismic
event, buildings that meet a CP performance objective are expected to have little strength
remaining and are likely not repairable or safe to reoccupy.

This report includes a description of each building, the identified deficiencies, seismic upgrade
concept designs where applicable, and recommendations. Additional factors, such as operational
use, functionality, and response times, should also be considered in the decision-making process
for these buildings. The Training Tower was found to have seismic deficiencies and does not
meet the IO or CP performance objectives. Fire Station 41 was found to have seismic
deficiencies and does not meet the IO performance objective.

Central Kitsap Fire and Rescue March 2019
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Existing Fire Station and Training Tower Seismic Evaluation Criteria

The seismic evaluations for the Central Kitsap Fire and Rescue buildings are based on the
performance-based earthquake engineering (PBEE) guidelines presented in ASCE 41-17 Seismic
Evaluation and Retrofit of Existing Buildings (American Society of Civil Engineers, 2017). This
section provides a general background of PBEE and an overview of seismic retrofit objectives,
seismic hazard levels, seismic performance levels, and seismic evaluation and retrofit
procedures.

The seismic evaluations do not consider compliance with the seismic requirements of the current
building code for new construction. Buildings designed prior to the current building code often
include structural configurations and connection detailing that have historically contributed to
poor seismic performance in structures, based on post-earthquake evaluations of damaged
buildings. Additionally, recent research and studies of regional seismicity have shown that the
expected seismic ground motions are higher than was expected in the past. Higher ground
motions, structural configurations, and poor connection detailing may result in seismic
evaluation deficiencies among buildings constructed to previous building code requirements.
Buildings designed to older building code standards are evaluated using evaluation and design
guidelines specifically developed for existing structures by the Federal Emergency Management
Agency (FEMA) and the American Society of Civil Engineers (ASCE).

The structural findings and recommendations presented in this report are based on visual
observations of the buildings and a review of the record drawings. The available record
documents do not contain all of the information necessary to confirm the structural configuration
of some portions of the buildings, which is typical for older structures.

Reid Middleton participated in a walk-through of Station 41 and the adjacent training tower on
February 15, 2019. Visual observations of existing conditions were performed, which did not
include destructive or nondestructive testing to confirm or supplement information shown in the
record drawings.

The seismic evaluation of the buildings is based on the PBEE guidelines presented in

ASCE 41-17 Seismic Evaluation and Retrofit of Existing Buildings. The ASCE 41 Tier 1
evaluations were completed using the Immediate Occupancy (IO) performance objective.
Buildings that meet the 10 performance objective will have similar seismic performance to new
buildings that are designed as essential facilities. In addition to the IO evaluations, an ASCE 41
Tier 1 evaluation was completed for the Training Tower using the Collapse Prevention (CP)
performance objective. Buildings that meet the CP performance objective will be severely
damaged and unsafe to reenter after a seismic event. This section includes a general background
of PBEE and an overview of seismic rehabilitation objectives, building performance levels, and
seismic evaluation and rehabilitation procedures.

Background

ASCE 41-17 employs a Performance-Based Design methodology that allows building owners,
design professionals, and the local building authorities to establish seismic hazard levels and

Central Kitsap Fire and Rescue March 2019
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performance goals for individual buildings. PBEE can be defined as the engineering of a
structure to resist earthquake demands while also meeting the needs and objectives of building
owners and other stakeholders. PBEE allows for the design and analysis of structures for
different levels of seismic performance and allows the levels of seismic performance to be
related to the relative seismic hazard.

Seismic analysis and design of structures traditionally focused on one performance level —
reducing the risk for loss of life in a design earthquake. The concept of designing essential
facilities, which are needed immediately after an earthquake, to a higher performance standard
evolved after hospitals and other critical facilities were damaged in the 1971 San Fernarido,
California, earthquake. That concept is balanced by the recognition that the cost of retrofitting
existing buildings to higher levels of seismic performance may be onerous to both stakeholders
and policy makers.

A comprehensive program was started in 1991, in cooperation with FEMA, to develop
guidelines tailored to address this variation of performance levels. The first formal applications
of performance-based evaluation and design guidelines were the FEMA 310 Handbook for the
Seismic Evaluation of Buildings — A Prestandard (1998) and FEMA 273 NEHRP Guidelines for
the Seismic Rehabilitation of Buildings (1997). Following the release of these documents in the
1990s, three additional documents were released in the following years. Another prestandard
document, FEMA 356 Prestandard and Commentary for the Seismic Rehabilitation of Buildings,
was released in the year 2000. Then, the first national standard seismic evaluation document,
ASCE 31-03 Seismic Evaluation of Existing Buildings, was released in the year 2003. Following
the release of ASCE 31-03, the first national standard seismic rehabilitation document,

ASCE 41-06 Seismic Rehabilitation of Existing Buildings, was released in the year 2007.

ASCE 31-03 and ASCE 41-06 superseded the PBEE documents produced in the previous
decade. ASCE 31-03 and ASCE 41-06 used the general framework outlined by previous
documents but were updated to incorporate the latest standard of PBEE for the time.

ASCE 31-03 and ASCE 41-06 still had flaws; shortly after the release of ASCE 41-06, an effort
was undertaken to combine ASCE 31-03 and ASCE 41-06 into a single national standard
document, aiming to streamline the documents and eliminate discrepancies. A new PBEE
document, ASCE 41-13 Seismic Evaluation and Retrofit of Existing Buildings, combined
information from all of the previous documents, reflecting advancements in technology and
analysis techniques, and incorporating case studies and lessons learned from recent earthquakes.
The newest PBEE document, ACE 41-17 Seismic Evaluation and Retrofit of Existing Buildings,
offers more information and instruction on the seismic evaluation process. Significant revisions
from the previous edition include nonlinear analysis provisions, nonstructural performance
levels, modeling parameters, and more.

ASCE 41-17 provides criteria by which existing structures can be seismically evaluated and
retrofitted to attain a wide range of performance levels when subjected to earthquakes of varying
severity.

Central Kitsap Fire and Rescue March 2019
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Seismic Hazard Levels

Earthquake ground motions are variable and complicated, and every earthquake is different. An
earthquake’s intensity and energy magnitude depend on fault type, fault movement, depth to
epicenter, and soil strata. In earthquake-prone areas, very small and frequent earthquakes occur
every few days or weeks without being noticed by humans, but large earthquakes that occur
much less frequently can have a devastating effect on infrastructure and can result in the
temporary displacement of large numbers of people. The precise location, intensity, and start
time of an earthquake cannot be predicted. However, earthquake hazards for certain geographic
areas are well understood based on historical patterns of earthquakes from the geologic record,
measured earthquake ground motions, an understanding of plate tectonics, and seismological
studies.

Geologists, seismologists, and geotechnical engineers have categorized the seismic hazard for
particular locations using probabilistic seismic hazard levels. Each seismic hazard level
describes a different probabilistic earthquake magnitude based on the probability of a certain
magnitude earthquake occurring in a given time period. Table 1 displays commonly used
seismic hazard levels, their corresponding probabilities of exceedance, and mean return periods.

Table 1. Probabilistic Seismic Hazard Levels and Mean Return Period.

Seismic Hazard Level Probability of Exceedance Mean Return
in 50 Years Period (Years)
50%/50-year 50% 72
20%/50-year (BSE-1E) 20% 225
10%/50-year 10% 475
5%/50-year (BSE-2E) 5% 975
2%/50-year (BSE-2N) 2% 2,475

Seismic events with longer mean return periods and smaller probabilities of exceedance are
associated with stronger seismic motions, larger ground accelerations, and more potential to
damage facilities. Consequently, structures designed or retrofit to a seismic hazard level with a
longer return period will generally experience better performance in an earthquake than a
structure designed or retrofit to a lower seismic hazard level.

ASCE 41-17 codifies four different Seismic Hazard Levels at which to evaluate or retrofit
structures. For voluntary seismic evaluations and voluntary seismic upgrades, the owner of a
structure and the structural engineer can decide the Seismic Hazard Level at which it is
appropriate to evaluate or retrofit a structure. The codified Seismic Hazard Levels are grouped
into two categories: two Seismic Hazard Levels (BSE-1E and BSE-2E) associated with the
Basic Performance Objectives for Existing Buildings (BPOE), and two Seismic Hazard Levels
(BSE-1N and BSE-2N) associated with the Basic Performance Objectives Equivalent to New
Building Standards (BPON).

The ASCE 41-17 defined Seismic Hazard Levels are shown in Table 1, along with their
respective probabilities of exceedance in 50 years and mean return period; however, the BSE-IN
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Seismic Hazard Level is not shown in Table 1 because ASCE 41-17 defines the BSE-1N Seismic
Hazard Level as being two-thirds of the BSE-2N Seismic Hazard Level. The BSE-IN Seismic
Hazard Level cannot be directly related to a probability of exceedance or mean return period.
Historically (and in previous standards), the BSE-IN Seismic Hazard Level was taken as the
10%/50-year earthquake.

Historically, existing buildings have been seismically evaluated and retrofitted to a lower
Seismic Hazard Level than would be typical in new building design. This approach has been
historically justified for three primary reasons:

1. It ensures recently-constructed structures are not immediately rendered seismically
deficient due to minor building code changes.
2. Existing buildings often have a shorter remaining life than a new building would;

therefore, lower structural resiliency is tempered by a decreased probability of a major
seismic event.

3. Often the burdensome cost of retrofitting historic structures to a “new building
equivalence” performance level is disproportionate to the incremental benefit.

Building Performance Levels and Seismic Retrofit Objectives

A target building performance level must be selected for the design or retrofit of a structure. The
target building performance levels are discrete damage states selected from among the infinite
spectrum of possible damage states that a building could experience during an earthquake. The
terminology used for target building performance levels is intended to represent goals for design,
but not necessarily predict building performance during an earthquake.

Since actual ground motions during an earthquake are seldom comparable to that used for
design, the target building performance level may only determine relative performance during
most events but not predict the actual level of damage following an event. Even given a ground
motion similar to that used in design, variations from stated performance objectives should be
expected. Variations in actual performance could be associated with differences in the level of
workmanship, variations in actual material strengths, deterioration of materials, unknown
geometry and sizes of existing members, differences in assumed and actual live loads in the
building at the time of the earthquake, influence of nonstructural components, and variations in
response of soils beneath the building.

ASCE 41-17 describes performance levels for structural components and nonstructural
components of a structure. Historically, much attention was given to the seismic performance of
structural components. However, in recent years, it has been realized that attention to the
seismic performance of nonstructural components can be equally or more important than the
seismic performance of structural components. The ASCE 41-17 identified Structural
Performance Levels can be seen in Table 2, and the ASCE 41-17 identified Nonstructural
Performance Levels can be seen in Table 3.

Central Kitsap Fire and Rescue March 2019
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Table 2. Identified Structural Performance Levels.

Performance Level Abbreviation Performance Level Name
S-1 Immediate Occupancy
S-2 Damage Control
S-3 Life Safety
S-4 Limited Safety
S-5 Collapse Prevention
S-6 Structural Performance Not Considered

Table 3. Identified Nonstructural Performance Levels.

Performance Level Abbreviation Performance Level Name
N-A . Operational
N-B Position Retention
N-C Life Safety
N-D Nonstructural Performance Not Considered

Individual Structural Performance Levels and Nonstructural Performance Levels can be
aggregated to form a combined Building Performance Level. Structural performance during an
earthquake is related to the amount of lateral deformation or drift of the structure and the
capacity or ability of the structure to deform. Any Structural Performance Level can be
combined with any Nonstructural Performance Level, although it is not recommended to
combine high levels of structural performance with low levels of nonstructural performance and
vice versa.

Theoretically, there are 23 different Building Performance Levels that are combinations of
different Structural Performance Levels and Nonstructural Performance Levels. However,
ASCE 41-17 recommends that only 15 Building Performance Levels be used in practice due to
their recommendation of avoiding mismatching high and low levels of nonstructural and
structural performance. ASCE 41-17 defines four specific common Building Performance
Levels, as shown in Table 4. A visual representation of these common Building Performance
Levels plotted against lateral deformation can be seen in Figure 1.

Table 4. Specific Common Building Performance Levels.

Performance Level Abbreviation | Performance Level Name Structural & Nonstructural
Performance Level Combination
1-A Operational S-1 & N-A
1-B Immediate Occupancy S-1 & N-B
3-C Life Safety S-3 & N-C
5-D Collapse Prevention S-5 & N-D
Central Kitsap Fire and Rescue March 2019
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1 Collapse Prevention |l

Operational | Immediate [ Life Safety
Qccupancy

Lateral Shear Demand

Lateral Deformation

Figure 1. Building Performance Levels.

A decision must be made for each structure as to the acceptable behavior for different levels of
seismic hazard, balanced with the construction cost of refrofitting a structure to obtain that
behavior. ASCE 41-17 defines “baseline” basic performance objectives for structures based on
their defined Risk Category. The Risk Category is the same that is defined in the International
Building Code and ASCE 7. For example, for a Risk Category II structure retrofitted to the
BPON standards, the structure would need to be retrofitted for the 3-B Building Performance
Level at the BSE-1N Seismic Hazard Level and the 5-D Building Performance Level at the
BSE-2N (2%/50-year) Seismic Hazard Level. ASCE 41-17 allows for higher (enhanced) or
lower (limited) objectives to be selected based on the essential nature of the facility, the expected
remaining life of the building, and the associated cost and feasibility. For example, it may not be
economically feasible to retrofit historic structures to the BPON standards, and ASCE 41 allows
for selection of a limited objective for such situations.

Table 5 summarizes the approximate levels of structural and nonstructural damage that may be
expected at the damage states that define the structural performance levels.

Central Kitsap Fire and Rescue March 2019
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Table 5. Approximate Expected Damage for Different Building Performance Levels?.

Building Performance Levels

: " Immediate ;
Collapse Prevention Life Safety Occupancy Operational
Overall , ]
Damage Severe Moderate Light Very Light
PerIr)nr;ilgent Large. 1% to 5%. Some. 0.3% to 1%. Negligible. Sam(e):csul;xmxlré;(.hate
Little. Gravity -
Remaining system (columns s Ssct):ln?' quggt‘ﬁ)tgs Significant strength
Strength and and walls) bu)t, buildine mav be remaining. Minor | Same as Immediate
Stiffness After functions, but bevond ec c;gnom}i’cal cracking of Occupancy.
Earthquake building is near 4 repair structural elements.
collapse. pair.
Extensive cracking Major cracking
ngig : r:i:gllﬁl' d distributed Minor cracking. No
Examples of g throughout wall. out-of-plane offsets.

openings at corners.

Damage to . Some isolated Transient drift that .
Reinforced S-[.O;fsif:llllte gnl-lglttg' crushing. Transient | causes minor or no Samg::ulr:;récdlate
Masonry cause extensive drift to cause nonstructural pancy.
Buildings nonstructural nonstructural damage. Negligible
dimage. Extensive damage. Noticeable permanent drift.
pe haiit dtift. permanent drift.
Extensive yielding I\{I)z‘lalzlls)ragz %I;d
Examples of and buckling of buckle b?lt do not Minor deformation
Damg e 1o steel bracing fail totall of steel members, Same as Immediate
Steel Frg . members. Moderate ani;unt no connection Occupancy.
aming Significant of connection failures.
connection failures. failures.
Structure likely not ci?i)gll; n;glgz
repairable and not ngt be econo micaﬂ Minor repairs may
Other General safe for feasible. Re airsy be required, but Same as Immediate
Description | reoccupancy due to may be re ulzre d building is safe to Occupancy.
potential collapse in yprior ?0 occupy.
aftershock. reoccupancy.
Minor cracking of | Negligible damage.
. facades, partitions, All systems
Extensive damage. Falling hazards and ceilings. important to normal
. mitigated, but many . .
Nonstructural Some exits blocked. architectural Equipment and operation are
Infills and unbraced : ’ contents are functional. Power
Components mechanical, and
P parapets failed or at electrical svstems generally secure, and other utilities
incipient failure. are damay od but may not operate are available,
ged. due to lack of possibly from
utilities. standby sources.
Comparison L
: Significantly more Somewhat more
with New damage and greater | damage and slightly Much less damage | Much less damage
Building ok hieher risk and lower risk. and lower risk.
Design risk. gher risk.

1 Adapted from American Society of Civil Engineers, “Prestandard and Commentary for the Seismic Rehabilitation of Buildings,” FEMA-356,

Federal Emergency Management Agency, Washington, D.C., November 2000.
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Performance, Safety, Reliability, and Construction Cost

The seismic performance, safety, and reliability of a facility must be weighed against the relative
importance and construction costs associated with a facility. It is impractical for the average
building to be seismically designed or retrofit to experience no damage following a major
earthquake; however, steps can be taken to mitigate seismic hazards for new and existing structures.

Some facilities have more community importance or pose special risks to a community following
an earthquake (for example hospitals, fire stations, or facilities housing highly toxic substances).
It is reasonable that important facilities be designed or retrofit to a higher performance standard
than the average structure. The relative importance of a facility must be weighed against the
relative construction costs associated with facility construction. There are two types of
construction costs associated with seismic hazards: the cost of initial construction or seismic
retrofit construction and the cost to repair or replace a facility following an earthquake. The
better a structure performs during an earthquake, the faster the structure can be returned to
service and the lower the repair costs will be following the earthquake. So, expected building
damage states during a seismic event can be directly linked to:

1. Repair/Replacement Costs — Cost of restoring the facility to pre-earthquake condition.
2. Public Safety — Number of critical injuries and casualties to building occupants.
3. Downtime — Length of time taken to make repairs to return a structure to service.

Figure 2 displays a graphic showing estimated performance-related consequences compared with
different increasing post-earthquake structural damage states (which correspond to the design
Structural Performance Levels for a given seismic hazard).

Lateral Shear Demand

Lateral Deformation

25% 50%
100% » $, % replacement
1 10 250 » Casualties and injuries
(per 1,000)
. 7 30 180

+ Downtime, days

Figure 2. Estimated Performance-Related Consequences at
Different Structural Performance Levels2.
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Figure 3 presents the schematic relationship between different retrofit building performance
objectives and probable retrofit program cost.

RELATIVE
CONSTRUCTION
COSsT

CcP

INCREASING 10
BUILDING
PERFORMANCE
LEVEL
20%

opP
INCREASING EQ SEVERITY
(Probability of Exceedance in 50 years)

Figure 3. Surface Matrix of ASCE 41 Building Performance Levels
Compared with Construction Cost?.

2 J. Moehle, “A Framework for Performance-Based Earthquake Engineering,” Proceedings from ATC 15-9, 10th US-Japan Workshop on the
Improvement of Structural Design and Construction Practices, Applied Technology Council, Makena, Hawaii, 2003.

? Adapted from Applied Technology Council, “NEHRP Commentary for the Seismic Rehabilitation of Buildings,” FEMA-274, Federal
Emergency Management Agency, Washington, D.C., October 1997.

Seismic Evaluation Procedure ]

The current standard for seismic evaluation and retrofit of existing buildings is the ASCE 41-17,
Seismic Evaluation and Retrofit of Existing Buildings. ASCE 41-17 provides screening and
evaluation procedures used to identify potential seismic deficiencies that may require further
investigation or hazard mitigation. It presents a three-tiered review process, implemented by
following a series of predefined checklists and “quick check” structural calculations. Each
successive tier is designed to perform an increasingly refined evaluation procedure for seismic
deficiencies identified in previous tiers in the process. See Figure 4 for a flow chart describing
the evaluation process.

Central Kitsap Fire and Rescue March 2019
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Interest in Reducing
Seismic Risk

¥

TIER 1 - Screening Phase Data Collection
» Checklists of evaluation statements to quickly identify
potential deficiencies !
» Requires field investigation and/or review of record ScreeTnIIIrE\Z :’hase
drawings |
» Analysis limited to “Quick Checks” of global elements
* May proceed to Tier 2, Tier 3, or rehabilitation design if

deficiencies are identified N0 _“potential YES Further ™ NO
= Deficiences? Evaluation

TIER 2 — Evaluation Phase

= “Fuil Building” or "Deficiency Only” evaluation +“‘3

» Address all Tier 1 seismic deﬁciencies TIER 2

¢ Analysis more refined than Tier 1, but limited to simplified Evaluation Phase
linear procedures AND/OR AND/OR

» Identify buildings not requiring rehabilitation

-

reduced ASCE 41 forces

« Advanced analytical procedures available if Tier 1 and/or
Tier 2 evaluations are judged to be overly conservative

« Complex analysis procedures may resuit in construction
savings equal to many times their cost

-

Mitigate

Figure 4. Flow Chart and Description of ASCE 41-17 Seismic Evaluation Procedure.

The Tier 1 checklists in ASCE 41-17 are specific to each common building type and contain
seismic evaluation statements based on observed structural damage in past earthquakes. These
checklists screen for potential seismic deficiencies by examining the lateral force-resisting
systems (LFRS) and details of construction that have historically caused poor seismic
performance in similar buildings. Tier 1 screenings include basic “Quick Check” analyses for
primary components of the lateral system: in this building’s case, the shear walls and wall
anchorage. They also include prescriptive checks for proper seismic detailing of connections,
diaphragm spans and continuity, and overall system configuration. Tier 2 evaluations then
follow with additional calculations and assessments to either confirm the potential deficiencies
identified in the Tier 1 review or demonstrate their adequacy. A Tier 3 evaluation involves an
even more detailed analysis and advanced computations to review each structural component’s
seismic demand and capacity. It is similar in scope and complexity to the types of analyses often
required to design a new building in accordance with the International Building Code (IBC),
with a comprehensive analysis aimed at evaluating each component’s seismic performance. As
indicated in the Scope of Services, this evaluation includes a Tier 1 screening.
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Seismic Retrofit Procedure

If seismic deficiencies are identified in the evaluation process, the owner and design team should
review all initial conditions before proceeding with the hazard mitigation. Many conditions may
affect the retrofit design significantly, such as results of the seismic evaluation and seismic
hazard study, building use and occupancy requirements, presence of hazardous materials, and
other anticipated building remodeling. The basic process for performance-based retrofit design
is illustrated in Figure 5.

Mitigate
!

Review Initial
Conditions

: !

Revise Design

Figure 5. Seismic Rehabilitation Flow Diagram.

Following the review of initial conditions, concept designs may be performed to develop rough
opinions of probable construction costs for one or more performance objectives. The owner and
design team can then develop a rehabilitation strategy considering the associated costs and
feasibility. Schematic and final design can then proceed through an iterative process until
verification of acceptable building performance is obtained.

Limitations

The professional services described in this report were performed based on available as-built
information and limited observation of the structure. No destructive testing was performed to
qualify as-built conditions or verify the quality of materials and workmanship. No other
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warranty is made as to the professional advice included in this report. This report provides an
overview of the seismic evaluation results and proposed upgrades and does not address
programming and planning issues.

This report has been prepared for the exclusive use of Rice Fergus Miller Architecture &
Planning and Central Kitsap Fire and Rescue. It is not intended for use by other parties, nor may
it contain sufficient information for purposes of other parties or their uses. This report does not
address any portion of the structure other than those areas mentioned, nor does it provide any
warranty, either expressed or implied, for any portion of the existing structure.

Central Kitsap Fire and Rescue March 2019
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Fire Station 41

Building Description

Year Built: 1978
Number of Stories: 1, with basement
Floor Area: 13,500 SF

Fire Station 41 is a one-story, wood-framed structure with a concrete below-grade basement.

The building site is located on Old Military Rd NE, west of Washington State Route 303, and
slopes downhill from south to north. The building is irregular in shape, with a below-grade level
on the north side of the structure. The overall dimensions of the building footprint are
approximately 100 feet by 145 feet. The ridge height of the roof above the apparatus bay is

21 feet, while the ceiling height of the surrounding areas is approximately 8.5 feet. A hose tower
in the southeast corner of the building rises to a height of approximately 27 feet. The main level
of the structure consists of glulam beams, I-joists, and wood structural-panel diaphragms
supported by wood shear walls and concrete retaining walls. The exterior walls of the main level
support a brick veneer. The basement consists of a wood-framed flooring system supported by
concrete retaining walls. The hose tower is constructed of a flexible wood-framed diaphragm
supported by concrete masonry unit (CMU) walls and concrete retaining walls. The foundation
system consists of strip footings throughout the structure.

Structural Site Observations

Reid Middleton conducted a site visit of Station 41 on February 15, 2019. No significant
damage was noted during the evaluation of the structure. A structural drawing set was available
for this evaluation and most conclusions were determined through a combination of site
investigation and drawing details. ASCE 41-17 classifies most of Station 41 as a wood-frame
building (commercial and industrial), W2. The hose tower in the southeast corner of the
structure is classified as a reinforced masonry building with flexible diaphragms, RM1. The
structure was checked against IO criteria. The Tier 1 Preliminary Seismic Evaluation structural
checklists for both wood (W2) and reinforced masonry (RM1) structures were completed and are
included for reference.
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Structural System
The following table describes the structural system for Fire Station 41.

Structural System Description of Fire Station 41
System Description

Plywood-sheathed roofing supported by glulam beams, wood I-joists, and
Roof dimensional lumber, primarily supported by wood bearing walls. Some
wood bearing walls are supported by concrete basement retaining walls.

4-inch to 5 1/2-inch slab on grade where applicable. 2x12 members at
16-inches on center supporting 5/8-inch plywood subfloor with 1 1/2-inch
Floor lightweight concrete topping above basement level. Perimeter basement
walls and interior wood posts provide vertical support for the floor system
at the partial below-grade basement.

The building’s foundation system consists of basement concrete

Foundations foundation walls supported on strip footings.

The primary lateral system consists of wood-frame plywood diaphragms
Lateral . L

supported by wood shear walls in the transverse and longitudinal
System L

directions.
H Plywood-sheathed roofing supported by dimensional lumber, supported

ose )

Tower by reinforced masonry shear walls on concrete basement walls.

Intermediate steel, partial-width platforms are present at two locations.

Seismic Evaluation Findings

Seismic Deficiencies

The following table summarizes the seismic deficiencies identified during the Tier 1 evaluation.
Descriptions of these deficiencies are based on this evaluation.

Identified Seismic Deficiencies for Fire Station 41
Deficiency Description

The west walls of the apparatus bay do not meet minimum
aspect ratios for wood walls and therefore cannot be
considered part of the lateral system. This leaves only one line
Redundancy of shear walls in the principal direction of the apparatus bay.
Without multiple lines of resistance, increased lateral loads
can be applied to seismic elements beyond which they were
originally designed.
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Deficiency

Description

Shear Stress Check

The shear stress is exceeded in the transverse direction of the
apparatus bay. The walls may not have adequate strength to
resist seismic forces.

Narrow Wood Shear
Walls

Shear walls on the northwest face of the building and on the
west wall of the apparatus bay have aspect ratios larger than
2:1. Walls with large aspect ratios are likely to be highly
stressed and subject to severe deformations that reduce

capacity.

Openings

The west wall of the apparatus bay has openings that exceed
more than 80 percent of the wall length. Collectors are
typically required to transfer forces around the openings to
adjacent lateral systems.

Hold-Down Anchors

No hold-down anchors are indicated on record drawings of the
structure. Hold-downs are required to prevent uplift and
racking of shear walls, which can be damaging.

Diagonally Sheathed
and Unblocked
Diaphragms

The unblocked diaphragm above the apparatus bay spans
more than 30 feet. Unblocked diaphragms have less capacity
due to the potential of joist rolling and inability for direct
shear transfer to unsupported panel edges.

Wall Anchorage

Connections between the shear walls and diaphragm do not
have adequate capacity to prevent out-of-plane deflection. of
the walls.

Overturning

The hose tower has a base/height less than the 0.6S. value of
0.73. The low base/height ratio can cause high overturning
forces in the foundation elements or exceed soil capacities.

Redundancy

Discontinuity of the lateral load path in the north wall of the
hose tower, caused by windows, results in the shear wall not
receiving seismic loads. Without multiple lines of resistance,
the seismic forces are not distributed uniformly and the
increased shear and flexure applied to any one element can
cause failure.

Wood Ledger
Connections

At the hose tower, the connection between the diaphragm and
walls induces cross-grain bending in the wood ledgers. Failure
of such a connection is sudden and nonductile and can result
in collapse of roofs and walls.

Transfer to Shear Walls

The hose tower diaphragm is not connected adequately for
transfer of seismic force to the shear walls.

Proportions

The height to thickness of the hose tower walls exceeds the
maximum allowable. Slender walls are susceptible to
out-of-plane forces and magnified moments.
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Deficiency Description

The connections between the masonry walls and wood
diaphragm of the hose tower has limited stiffness. Deflection
at the connections can cause the load path to redistribute and
cause damage to members not intended to be part of the lateral
force-resisting system.

Stiffness of Wall
Anchor

There are several instances where the compliance of an aspect of the building could not be
concluded with certainty given the available resources. Assumptions can be made about some of
these to suggest compliance. There was no geotechnical report provided for the site in question,
causing checklist items involving soil to be marked as “unknown.” It is expected that the soils
on site are compliant with liquefaction, slope failure, and surface fault rupture expectations, but
further investigation may need to be done for verification. Openings in reinforced masonry shear
walls typically have trim reinforcement around them. This was not confirmed due to field
investigation limitations and lack of details on drawings, but is expected to be the case at the
hose tower door.

Structural Recommendations and Conclusions

Fire Station 41 does not meet the IO performance objective, as determined by the ASCE 41

Tier 1 Evaluation. This evaluation indicates damage to the building may occur during a
design-level earthquake that may cause the facility to be un-occupiable after the event. Collapse
of the structure poses a risk to building occupants and limits the building’s ability to remain
functional and provide first-response capabilities. It is recommended that the building be
replaced or upgraded to meet the IO performance objective to allow the station to remain
functional after an earthquake and provide first response capabilities.

The masonry hose tower poses a serious falling hazard, causing more damage to the building and
its occupants. The existing hose tower should be removed above the roof line to reduce the
weight of the structure, attracting less earthquake forces and eliminating a dangerous falling
hazard.

Specified interior and exterior walls should be resheathed with structural sheathing, which will
strengthen the existing shear walls and increase shear capacity of the LFRS. Hold-downs should
also be added to strengthen and stiffen the building.

Additional nailing and blocking should be added to the roof to increase the roof diaphragm’s
capacity and strength. The connection between the diaphragm and shear walls should also be
improved using roof wall ties to ensure that forces are transferred to the shear walls.

The lateral system at the apparatus bay doors should be improved. Multiple options can be
utilized, including adding steel moment-frames around the doors to provide a lateral load path
and prevent possible significant damage to this wall during a design-level earthquake. New steel
columns as part of the steel moment-frame will require new concrete spread footings. A second
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option, shown in the schematic concepts, is to brace the wall laterally and drag the load with new
framing from the apparatus bay into walls in the portions of the station that flank the apparatus
bay. Specified walls in the flanking sides would need to be upgraded, including sheathing,
hold-downs, and new footings.

For additional information on the building’s performance objectives and evaluation criteria, see
the section titled Existing Fire Station Seismic Evaluation Criteria. Plans included in the
appendix display schematic-level upgrade concepts for Fire Station 41 to improve the LFRS and
meet the IO performance objective. These concepts, based on engineering judgment, were
developed by addressing the seismic deficiencies noted in the ASCE 41 Tier 1 checklist. The
upgrade concepts involve strengthening existing shear walls, roof upgrades, improving
connections, and the distribution of loads at the apparatus bay openings. The addition of these
new elements will strengthen and stiffen the building, providing better seismic performance.
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Fire Station 41 Training Tower

Building Description

Year Built: Unknown
Number of Stories: 3
Floor Area: 750 SF

The Fire Station 41 Training Tower is a three-story, concrete masonry structure. The building is
located on Old Military Rd NE, west of Washington State Route 303, on the grounds of Fire
Station 41 of the Central Kitsap Fire and Rescue. The structure is rectangular at every level,
measuring approximately 20 feet by 10 feet in dimension. The second story is approximately 8
feet tall and contains several windows and a diaphragm opening for metal stairs. The third story
is approximately 17 feet from the foundation and resembles the second story, with the addition of
a door and metal balcony on the east face of the structure. The flat roof of the building is 26 feet
above the foundation and includes a small stair access and parapet. Building construction
consists of concrete diaphragms, supported by steel framing and reinforced CMU walls. The
roof and third level of the structure both consist of cast-in-place concrete on metal deck
'diaphragms supported by steel framing, while the second level consists of a cast-in-place
concrete diaphragm supported directly by the CMU walls. The foundation of the structure
consists of strip footings.
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Structural Site Observations

Reid Middleton conducted a site visit of the Station 41 training tower on February 15, 2019, as
part of this seismic evaluation. The reinforced masonry structure was visible during the site visit
and no significant concrete cracking was observed. The steel members supporting the floor and
stair components were unprotected and had corrosion buildup which appeared to be due to water
exposure. Conclusions were developed through examination of architectural drawings and
limited site investigation. ASCE 41-17 classifies the Station 41 training tower as having
reinforced masonry walls with stiff diaphragms, RM2. This structure was checked against both
Collapse Prevention (CP) and Immediate Occupancy (I0) performance criteria. The Tier 1
Seismic Evaluation structural checklists were completed and are included for reference.

Structural System
The following table describes the structural system of the Training Tower at Fire Station 41.

Structural System Description of Fire Station 41 Training Tower
System Description

Cast-in-place concrete on metal deck supported by steel framing and

Roof
masonry walls.

Foundations | The building’s foundation system consists of strip footings.

The first floor consists of a cast-in-place elevated concrete slab supported
Floors by the masonry walls. The second floor is composed of a cast-in-place
concrete on metal deck, supported by steel framing.

Rigid cast-in-place concrete diaphragms and reinforced masonry shear

Lateral walls provide lateral support in both the transverse and longitudinal
System L
directions.
Central Kitsap Fire and Rescue March 2019
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Seismic Evaluation Findings
Seismic Deficiencies

The following table summarizes the seismic deficiencies identified during the Tier 1 evaluation.
Descriptions of these deficiencies are based on this evaluation.

Identified Seismic Deficiencies for Fire Station 41 Training Tower
Deficiency Description

The building has a base/height ratio 0.44, which is less than
the 0.6S; value of 0.73. The low base/height ratio can cause
Overturning high overturning forces in the foundation elements or exceed
soil capacities. This check is noncompliant for both IO and
CP.

Diaphragm openings for the stairwells run immediately
adjacent to shear walls for more than 25% the length of the
Openings at Shear Walls | walls. Large openings can reduce the ability of the
diaphragm to transfer seismic loads to the walls. This check
1s noncompliant for both IO and CP.

Diaphragm openings for the stairwells running immediately
adjacent to the exterior masonry shear walls are

11 feet 2 inches long. This exceeds the 8-foot limit for CP
and the 4-foot limit for IO. This limits the ability of the
diaphragm to provide out-of-plane support.

Openings at Exterior
Masonry Shear Walls

A geotechnical investigation was not completed as part of the evaluation; therefore, the checks
for Liquefaction and Surface Fault Rupture are marked as “unknown” for both the 10 and CP
checklists. Although not part of the Tier 1 evaluation, it was noted that the steel members
supporting the floor and stair components were unprotected and had corrosion buildup. This
appeared to be due to water exposure. It is recommended that the steel be cleaned, galvanized
and maintained to prevent further deterioration.

Structural Recommendations and Conclusions

The Fire Station 41 Training Tower does not meet the IO or CP performance objectives, as
determined by the ASCE 41 Tier 1 Evaluation. These evaluations indicate damage to the
building may occur during a design-level earthquake that may cause the facility to be unusable
after the event. As the structure is not a fully occupied building, is used for training, and is not
required to remain functional to provide first-response capabilities after a seismic event, it is
recommended that the Training Tower follow the CP performance objective. For additional
information on the building’s performance objectives and evaluation criteria, sce the section
titled Existing Fire Station Seismic Evaluation Criteria.
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Based on the identified deficiencies, a more detailed seismic evaluation of the structure, may
show that the building complies with the CP performance objective. It is recommended that the
building undergo a more detailed Tier 2 Evaluation in compliance with ASCE 41-17, to
determine if the deficiencies noted in the checklists can be reconciled. A Tier 2 evaluation
would include additional calculations and assessments to either confirm the potential deficiencies
identified in the Tier 1 review or demonstrate their adequacy. If the deficiencies noted in the
checklists cannot be reconciled, the building should be retrofitted based on the findings of the
more detailed evaluation.
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APPENDIX A: ASCE 41-17 SCREENING CHECKLISTS - FIRE STATION 41
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17-1 Very Low Seismicity Basic Configuration Checklist

Very Low Seismicity Checklist

Structural Components

C [NC|NA| U EVALUATION STATEMENT COMMENT
LOAD PATH: The structure contains a complete, This is only NC for the hose
well-defined load path, including structural elements and tower: Windows in the north
X connections that serves to transfer the inertial forces wall creates an undesirable

associated with the mass of all elements of the building to the  |load path where forces are not
foundation. (Commentary: Sec. A.2.1.1. Tier 2: Sec. 54.1.1) transferred as intended. This
check is C for the remainder

of the building.
WALL ANCHORAGE: Exterior concrete or masonry walls This is only NC for the hose
that are dependent on the diaphragm for lateral support are tower: Connections between

anchored for out-of-plane forces at each diaphragm level with | the shear walls and diaphragm
steel anchors, reinforcing dowels, or straps that are developed |do not have adequate capacity

X into the diaphragm. Connections shall have adequate strength | to prevent out of plane
to resist the connection force calculated in the Quick Check deflection of the walls. This
procedure of Section 4.4.3.7. (Commentary: Sec. A.5.1.1. check is N/A for the
Tier 2: Sec.5.7.1.1) remainder of the building.

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
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17-3 Immediate Occupancy Basic Configuration Checklist

Very Low Seismicity
Building System - General
C INC|NA| U EVALUATION STATEMENT COMMENT
LOAD PATH: The structure contains a complete, well-defined | This is only NC for the hose
load path, including structural elements and connections, that tower: Windows in the north wall
X serves to transfer the inertial forces associated with the mass of | creates an undesirable load path

all elements of the building to the foundation. (Tier 2: Sec.
54.1.1; Commentary: Sec. A2.1.1)

where forces are not transferred as
intended. This check is C for the
remainder of the building.

ADJACENT BUILDINGS: The clear distance between the
building being evaluated and any adjacent building is greater
than 0.5% of the height of the shorter building in low seismicity,
1.0% in moderate seismici ty, and 3.0% in high seismicity. (Tier
2: Sec. 5.4.1.2; Commentary: Sec. A.2.1.2)

MEZZANINES: Interior mezzanine levels are braced
independently from the main structure or are anchored to the
seismic-force-resisting elements of the main structure. (Tier 2
Sec.54.1.3; Commentary: Sec. A.2.1.3)

Building System — Building Configuration

C

NC

N/A

U

EVALUATION STATEMENT

COMMENT

X

WEAK STORY: The sum of the shear strengths of the seismic-
force-resisting system in any story in each direction is not less
than 80% of the strength in the adjacent story above. (Tier 2:
Sec.5.4.2.1; Commentary: Sec. A.2.2.2)

SOFT STORY:: The stiffness of the seismic-force-resisting
system in any story is not less than 70% of the seismic-force-
resisting system stiffness in an adjacent story above or less than
80% of the average seismic-force-resisting system stiffness of
the three stories above. (Tier 2. Sec. 5.4.2.2; Commentary: Sec.
A223)

VERTICAL IRREGULARITIES: All vertical elements in the
seismic-force- resisting system are continuous to the foundation.
(Tier 2: Sec. 54.2.3; Commentary: Sec. A.2.2.4)

GEOMETRY:: There are no changes in the net horizontal
dimension of the seismic-force-resisting system of more than
30% in a story relative to adjacent stories, excluding one-story
penthouses and mezzanines. (Tier 2: Sec. 5.4.2.4; Commentary:
Sec. A.2.2.5)

MASS: There is no change in effective mass of more than 50%
from one story to the next. Light roofs, penthouses, and
mezzanines need not be considered. (Tier 2: Sec. 5.4.2.5;
Commentary: Sec. A.2.2.6)

TORSION: The estimated distance between the story center of
mass and the story center of rigidity is less than 20% of the
building width in either plan dimension. (Tier 2. Sec. 5.4.2.6;
Commentary: Sec. A.2.2.7)
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17-3 Immediate Occupancy Basic Configuration Checklist

Low Seismicity
(Complete the Following Items in Addition to the Items for Very Low Seismicity)

Geologic Site Hazards

C |NC

N/A

18]

EVALUATION STATEMENT

COMMENT

LIQUEFACTION: Liquefaction-susceptible, saturated, loose
granular soils that could jeopardize the building’s seismic
performance do not exist in the foundation soils at depths within
50 ft (15.2 m) under the building. (Tier 2: Sec. 5.4.3.1;
Commentary: Sec. A.6.1.1)

Geotechnical reports were not
available for soil information.

SLOPE FAILURE: The building site is located away from
potential earthquake-induced slope failures or rockfalls so that it
is unaffected by such failures or is capable of accommodating
any predicted movements without failure. (Tier 2: Sec. 54.3.1;
Commentary: Sec. A.6.1.2)

SURFACE FAULT RUPTURE: Surface fault rupture and
surface displacement at the building site are not anticipated.
(Tier 2: Sec. 5.4.3.1 ; Commentary: Sec.A.6.1.3)

Geotechnical reports were not
available for soil information.

Moderate and High Seismicity
(Complete the Following Items in Addition to the Items for Low Seismicity)

Foundation Configuration

soils classified as Site Class A, B, or C. (Tier 2: Sec. 5.4.34;
Commentary: Sec. A.6.2.2)

C INCINA| U EVALUATION STATEMENT COMMENT
OVERTURNING: The ratio of the least horizontal dimension of | This is only NC for the hose
X the seismic-force- resisting system at the foundation level to the |tower: (Base/Height) = 8.83°/27°
building height (base/height) is greater than 0.6S.. (Tier 2: Sec. |(0.6*S,) =0.734
5.4.3.3; Commentary: Sec. A6.2.1) 0.33<0.734
This check is C for the remainder
of the building.
TIES BETWEEN FOUNDATION ELEMENTS: The This is only U for the hose tower:
foundation has ties adequate to resist seismic forces where Footings are restrained only by
X |footings, piles, and piers are not restrained by beams, slabs, or | soils classified as Site Class D.

This check is C for the remainder

of the building.

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
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17-7. Inmediate Occupancy Checklist for Building Type W2

Very Low Seismicity

Seismic-Force-Resisting System

acceptable construction practices. (Tier 2: Sec. 5.5.3.6.6;
Commentary: Sec. A.3.2.7.9)

C |INC|NA| U EVALUATION STATEMENT COMMENT
REDUNDANCY: The number of lines of shear walls in each Aspect ratios of the west walls of
X principal direction is greater than or equal to 2. (Tier 2: Sec. the apparatus bay do not meet
5.5.1.1; Commentary: Sec. A.3.2.1.1) minimum standards and therefore
cannot be considered part of the
lateral system, leaving only one
line of resistance in that direction.
SHEAR STRESS CHECK: The shear stress in the shear walls, | Shear stress is exceeded in the
calculated using the Quick Check procedure of Section 4.4.3.3, |transverse direction of the
is less than the following values: Structural panel sheathing, apparatus bay. The walls may not
X 1,000 1b/ft (14.6 kN/m); Diagonal sheathing, 700 Ib/ft have adequate strength to resist
(10.2 kKN/m); Straight sheathing, 100 Ib/ft (1.5 kN/m); All other |seismic forces.
conditions, 100 Ib/ft (1.5 kKN/m). (Tier 2: Sec. 5.5.3.1.1 ;
Commentary. Sec.A.3.2.7.1)
STUCCO (EXTERIOR PLASTER) SHEAR WALLS: Multi-
X story buildings do not rely on exterior stucco walls as the
primary seismic-force-resisting system. (Tier 2: Sec. 5.5.3.6.1;
Commentary: Sec. A.3.2.7.2)
GYPSUM WALLBOARD OR PLASTER SHEAR WALLS:
Interior plaster or gypsum wallboard is not used for shear walls
X on buildings more than one story high with the exception of the
uppermost level of a multi-story building. (Tier 2: Sec. 5.5.3.6.1;
Commentary: Sec. A.3.2.7.3)
NARROW WOOD SHEAR WALLS: Narrow wood shear walls | Shear walls on the north face of
X with an aspect ratio greater than 2-to-1 are not used to resist the building and in the apparatus
seismic forces. (Tier 2: Sec. 5.5.3.6.1; Commentary: Sec. bay have aspect ratios greater than
A3274) 2:1.
WALLS CONNECTED THROUGH FLOORS: Shear walls
X have an interconnection between stories to transfer overturning
and shear forces through the floor. (Tier 2: Sec. 5.5.3.6.2;
Commentary: Sec. A.3.2.7.5)
HILLSIDE SITE: For structures that are taller on at least one
X side by more than one-half story because of a sloping site, all
shear walls on the downhill slope have an aspect ratio less than
1-to-2. (Tier 2: Sec. 5.5.3.6.3; Commentary: Sec. A.3.2.7.6)
CRIPPLE WALLS: Cripple walls below first-floor-level shear
X walls are braced to the foundation with wood structural panels.
(Tier 2: Sec. 5.5.3.64; Commentary: Sec. A.3.2.7.7)
OPENINGS: Walls with openings greater than 80% of the The west wall of the apparatus
length are braced with wood structural panel shear walls with bay has an openings exceeding
X aspect ratios of not more than 1.5-to-1 or are supported by 80% of the wall length. The shear
adjacent construction through positive ties capable of walls on either side of the opening
transferring the seismic forces. (Tier 2: Sec. 5.5.3.6.5; have aspect ratios greater than
Commentary: Sec. A.3.2.7.8) 1.5:1.
HOLD-DOWN ANCHORS: All shear walls have hold-down There are no indications of hold-
X anchors attached to the end studs constructed in accordance with | downs in the detail drawings.
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17-7. Immediate Occupancy Checklist for Building Type W2

Connections
C [INC|NA| U EVALUATION STATEMENT COMMENT
X WOOD POSTS: There is a positive connection of wood posts to
the foundation. (Tier 2: Sec. 5.7.3.3; Commentary: Sec. A.5.3.3)
X WOOD SILLS: All wood sills are bolted to the foundation.

(Tier 2: Sec. 5.7.3.3; Commentary: Sec. A.5.3.4)

GIRDER—COLUMN CONNECTION: There is a positive

X connection using plates, connection hardware, or straps between
the girder and the column support. (Tier 2: Sec. 5.7.4.1;
Commentary: Sec. A54.1)

Foundation System

C [NC[NA| U EVALUATION STATEMENT COMMENT

DEEP FOUNDATIONS: Piles and piers are capable of
X transferring the lateral forces between the structure and the soil.
(Commentary: Sec. A.6.2.3)

SLOPING SITES: The difference in foundation embedment
X depth from one side of the building to another does not exceed
one story. (Commentary: A.6.2.4)

Low, Moderate, and High Seismicity
(Complete the Following Items in Addition to the Items for Very Low Seismicity)

Seismic-Force-Resisting System

C [NC[NA| U EVALUATION STATEMENT COMMENT
NARROW WOOD SHEAR WALLS: Narrow wood shear walls |Shear walls on the north face of
X with an aspect ratio greater than 1.5-to-1 are not used to resist the building and in the apparatus
seismic forces. (Tier 2. Sec. 5.5.3.6.1; Commentary: bay have aspect ratios greater than
Sec. A3.2.74) 1.5:1.
Diaphragms
C |NC|NA| U I:EVALUATION STATEMENT COMMENT

DIAPHRAGM CONTINUITY: The diaphragms are not
X composed of split-level floors and do not have expansion joints.
(Tier 2: Sec. 5.6.1.1; Commentary: Sec. A4.1.1)

ROOF CHORD CONTINUITY: All chord elements are
X continuous, regardless of changes in roof elevation. (Tier 2:
Sec. 5.6.1.1; Commentary: Sec. A4.13)

DIAPHRAGM REINFORCEMENT AT OPENINGS: There is
X reinforcing around all diaphragm openings larger than 50% of
the building width in either major plan dimension. (Tier 2:
Sec. 5.6.1.5; Commentary: Sec. A4.1.8)

STRAIGHT SHEATHING: All straight-sheathed diaphragms
X have aspect ratios less than 1-to-1 in the direction being
considered. (Tier 2: Sec. 5.6.2; Commentary: Sec. A4.2.1)
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17-7. Inmediate Occupancy Checklist for Building Type W2

C |[NC[NA| U EVALUATION STATEMENT COMMENT
SPANS: All wood diaphragms with spans greater than 12 ft

X (3.6 m) consist of wood structural panels or diagonal sheathing.
(Tier 2: Sec. 5.6.2; Commentary: Sec. A4.2.2)
DIAGONALLY SHEATHED AND UNBLOCKED The diaphragm above the
DIAPHRAGMS: All diagonally sheathed or unblocked wood apparatus bay spans more than 30

X structural panel diaphragms have horizontal spans less than 30 ft | ft. and there is no indication of

(9.1 m) and aspect ratios less than or equal to 3-to-1. (Tier 2: blocking in the detail drawings.

Sec. 5.6.2; Commentary: Sec. A4.2.3)

OTHER DIAPHRAGMS: The diaphragms do not consist of a
X system other than wood, metal deck, concrete, or horizontal
bracing. (Tier 2: Sec. 5.6.5; Commentary: Sec. A4.7.1)

Connections

C [NC [NA| U EVALUATION STATEMENT COMMENT

WOOD SILL BOLTS: Sill bolts are spaced at 4 ft or less with
X acceptable edge and end distance provided for wood and
concrete. (Tier 2: Sec. 5.7.3.3; Commentary: Sec. A.5.3.7)

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
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17-35. Inmediate Occupancy Structural Checklist for Building
Types RNM1 and RM2

Very Low Seismicity
Seismic-Force-Resisting System
C INC|NA| U EVALUATION STATEMENT COMMENT
REDUNDANCY: The number of lines of shear walls in cach | L2¢, urmber of lines of shear
X o Lo . walls is less than 2 as a result of
principal direction is greater than or equal to 2. (Tier 2. the di . .
) ) e discontinuity of load path in
Sec.5.5.1.1; Commentary: Sec. A.3.2.1.1)
the north wall.
SHEAR STRESS CHECK: The shear stress in the reinforced
X masonry shear walls, calculated using the Quick Check
procedure of Section 4.4.3.3, is less than 70 Ib/in.» (4.83 MPa).
(Tier 2: Sec. 5.5.3.1.1; Commentary: Sec. A.3.2.4.1)
REINFORCING STEEL: The total vertical and horizontal
reinforcing steel ratio in reinforced masonry walls is greater than
X 0.002 of the wall with the minimum of 0.0007 in either of the
two directions; the spacing of reinforcing steel is less than 48 in.,
and all vertical bars extend to the top of the walls. (Tier 2:
Sec. 5.5.3.1.3; Commentary: Sec. A.3.2.4.2)
Connections
C [NC|N/A| U EVALUATION STATEMENT COMMENT
WALL ANCHORAGE: Exterior concrete or masonry walls that | Connections between the shear
are dependent on the diaphragm for lateral support are anchored |walls and diaphragm do not have
for out-of-plane forces at each diaphragm level with steel adequate capacity to prevent out
X anchors, reinforcing dowels, or straps that are developed into the | of plane deflection of the walls.
diaphragm. Connections have strength to resist the connection
force calculated in the Quick Check procedure of
Section 4.4.3.7. (Tier 2: Sec. 5.7.1.1; Commentary: Sec. A.5.1.1)
WOOD LEDGERS: The connection between the wall panels Connections between the shear
and the diaphragm does not induce cross-grain bending or walls and diaphragm induce
X tension in the wood ledgers. (Tier 2: Sec. 5.7.1.3; Commentary. |cross-grain bending in the wood
Sec. A.5.1.2) ledgers.
TRANSFER TO SHEAR WALLS: Diaphragms are connected | Diaphragm is not connected
for transfer of seismic forces to the shear walls, and the adequately for transfer of seismic
X connections are able to develop the lesser of the shear strength of | force to shear walls. See above.
the walls or diaphragms. (Tier 2: Sec. 5.7.2; Commentary:
Sec. A5.2.1)
FOUNDATION DOWELS: Wall reinforcement is doweled into |No connection specifications are
X |the foundation, and the dowels are able to develop the lesser of |available to check adequacy of
the strength of the walls or the uplift capacity of the foundation. |development and strength.
(Tier 2: Sec. 5.7.3.4; Commentary: Sec. A.5.3.5)
GIRDER—COLUMN CONNECTION: There is a positive
X connection using plates, connection hardware, or straps between
the girder and the column support. (Tier 2: Sec. 5.7.4.1;
Commentary: Sec. A54.1) -
Central Kitsap Fire and Rescue March 2019
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17-35. Immediate Occupancy Structural Checklist for Building
Types RM1 and RM2

Stiff Diapghragms
C [NC|NA| U EVALUATION STATEMENT COMMENT
TOPPING SLAB: Precast concrete diaphragm elements are
X interconnected by a continuous reinforced concrete topping slab.
(Tier 2: Sec. 5.6.4, Commentary: Sec. A4.5.1)
TOPPING SLAB TO WALLS OR FRAMES: Reinforced
concrete topping slabs that interconnect the precast concrete
X diaphragm elements are doweled for transfer of forces into the
shear wall or frame elements. (Tier 2: Sec. 5.7.2; Commentary:
Sec.A5.23)
Foundation System
C |[INC|NA| U EVALUATION STATEMENT COMMENT
DEEP FOUNDATIONS: Piles and piers are capable of
X transferring the lateral forces between the structure and the soil.
(Commentary: Sec. A.6.2.3)
SLOPING SITES: The difference in foundation embedment
X depth from one side of the building to another does not exceed
one story. (Commentary: Sec. A.6.2.4)
Low, Moderate, and High Seismicity
(Complete the Following Items in Addition to the Items for Very Low Seismicity)
Seismic-Force-Resisting System
C INC|NA| U EVALUATION STATEMENT COMMENT
REINFORCING AT WALL OPENINGS: All wall openings that | Record drawings arenot available
X |interrupt rebar have trim reinforcing on all sides. (Tier 2: for reinforcement at wall
Sec. 5.5.3.1.5; Commentary: Sec. A.3.2.4.3) openings. It is anticipated that this
check is compliant, as standard
construction includes reinforcing
around openings.
PROPORTIONS: The height-to-thickness ratio of the shear Height/Thickness = (27°*12)/8”
X walls at each story is less than 30. (Tier 2: Sec. 5.5.3.1.2; 40.5>30

Commentary: Sec. A.3.24.4)

Diapghragms (Stiff or Flexible)

shear walls are not greater than 4 ft (1.2 m) long. (Tier 2: Sec.
5.6.1.3; Commentary: Sec. A4.1.6)

C |[NC[NA| U EVALUATION STATEMENT COMMENT
OPENINGS AT SHEAR WALLS: Diaphragm openings There are no openings in the roof
X immediately adjacent to the shear walls are less than 15% of the |diaphragm.
wall length. (Tier 2: Sec. 5.6.1.3; Commentary: Sec. A4.14)
OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: There are no openings in the roof
X Diaphragm openings immediately adjacent to exterior masonry |diaphragm.
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17-35. Immediate Occupancy Structural Checklist for Building
Types RM1 and RM2

C

NC

N/A

u

EVALUATION STATEMENT

COMMENT

X

PLAN IRREGULARITIES: There is tensile capacity to develop
the strength of the diaphragm at reentrant corners or other
locations of plan irregularities. (Tier 2: Sec. 5.6.1.4;
Commentary: Sec. A4.1.7)

DIAPHRAGM REINFORCEMENT AT OPENINGS: There is
reinforcing around all diaphragm openings larger than 50% of
the building width in either major plan dimension. (Tier 2:
Sec.5.6.1.5; Commentary: Sec. A4.1.8)

Flexible Diapghragms

C

NC

N/A

U

EVALUATION STATEMENT

COMMENT

X

CROSS TIES: There are continuous cross ties between
diaphragm chords. (Tier 2: Sec. 5.6.1.2; Commentary:
Sec. A4.12)

Dimensional lumber acts as
continuous cross ties between
diaphragm chords.

STRAIGHT SHEATHING: All straight-sheathed diaphragms
have aspect ratios less than 1-to-1 in the direction being
considered. (Tier 2: Sec. 5.6.2; Commentary: Sec. A4.2.1)

SPANS: All wood diaphragms with spans greater than 12 ft
(3.6 m) consist of wood structural panels or diagonal sheathing.
(Tier 2: Sec. 5.6.2; Commentary: Sec. A4.2.2)

Plywood is used as sheathing.

DIAGONALLY SHEATHED AND UNBLOCKED
DIAPHRAGMS: All diagonally sheathed or unblocked wood
structural panel diaphragms have horizontal spans less than 30 ft
(9.2 m) and aspect ratios less than or equal to 3-to-1. (Tier 2:
Sec. 5.6.2; Commentary: Sec. A4.2.3)

Spans are less than 30’ and the
maximum aspect ratio is 1.5:1.

NONCONCRETE FILLED DIAPHRAGMS: Untopped metal
deck diaphragms or metal deck diaphragms with fill other than
concrete consist of horizontal spans of less than 40 ft (12.2 m)
and have aspect ratios less than 4-to-1. (Tier 2: Sec. 5.6.3;
Commentary: Sec. A4.3.1)

OTHER DIAPHRAGMS: Diaphragms do not consist of a
system other than wood, metal deck, concrete, or horizontal
bracing. (Tier 2: Sec. 5.6.5; Commentary: Sec. A4.7.1)

Connections

NC

N/A

EVALUATION STATEMENT

COMMENT

STIFFNESS OF WALL ANCHORS: Anchors of concrete or
masonry walls to wood structural elements are installed taut and
are stiff enough to limit the relative movement between the wall
and the diaphragm to no greater than 1/8 in. before engagement
of the anchors. (Tier 2: Sec. 5.7.1.2; Commentary: Sec. A.5.1.4)

The connections between the
masonry walls and wood
diaphragm of the hose tower has
limited stiffness.

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
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17-1 Very Low Seismicity Basic Configuration Checklist

Very Low Seismicity Checklist

Structural Components

C

NC

N/A

U

EVALUATION STATEMENT

COMMENT

LOAD PATH: The structure contains a complete, well-defined
load path, including structural elements and connections, that
serves to transfer the inertial forces associated with the mass of
all elements of the building to the foundation. (Commentary:
Sec. A.2.1.1. Tier 2: Sec. 5.4.1.1)

WALL ANCHORAGE: Exterior concrete or masonry walls
that are dependent on the diaphragm for lateral support are
anchored for out-of-plane forces at each diaphragm level with
steel anchors, reinforcing dowels, or straps that are developed
into the diaphragm. Connections shall have adequate strength
to resist the connection force calculated in the Quick Check
procedure of Section 4.4.3.7. (Commentary: Sec. A.5.1.1.
Tier 2: Sec. 5.7.1.1)

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
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17-2 Collapse Prevention Basic Configuration Checklist

Low Seismicity

Building System—General

C

NC

N/A

U

EVALUATION STATEMENT

COMMENT

LOAD PATH: The structure contains a complete, well-defined
load path, including structural elements and connections that
serves to transfer the inertial forces associated with the mass of
all elements of the building to the foundation. (Tier 2: Sec.
5.4.1.1; Commentary: Sec. A.2.1.10)

ADJACENT BUILDINGS: The clear distance between the
building being evaluated and any adjacent building is greater than
0.25% of the height of the shorter building in low seismicity,
0.5% in moderate seismicity, and 1.5% in high seismicity. (Tier
2: Sec. 5.4.1.2; Commentary: Sec. A.2.1.2)

MEZZANINES: Interior mezzanine levels are braced
independently from the main structure or are anchored to the
seismic-force-resisting elements of the main structure. (Tier 2:
Sec. 5.4.1.3; Commentary: Sec. A.2.1.3)

Building System—Building Configuration

C

NC

N/A

U

EVALUATION STATEMENT

COMMENT

X

WEAK STORY: The sum of the shear strengths of the seismic-
force-resisting system in any story in each direction is not less
than 80% of the strength in the adjacent story above. (Tier 2: Sec.
5.4.2.1; Commentary. Sec. A.2.2.2)

SOFT STORY: The stiffness of the seismic-force-resisting
system in any story is not less than 70% of the seismic-force-
resisting system stiffness in an adjacent story above or less than
80% of the average seismic-force-resisting system stiffness of the
three stories above. (Tier 2: Sec. 5.4.2.2; Commentary: Sec.
A.2.2.3)

VERTICAL IRREGULARITIES: All vertical elements in the
seismic-force-resisting system are continuous to the foundation.
(Tier 2: Sec. 5.4.2.3; Commentary: Sec. A.2.2.4)

GEOMETRY: There are no changes in the net horizontal
dimension of the seismic-force-resisting system of more than
30% in a story relative to adjacent stories, excluding one-story
penthouses and mezzanines. (Tier 2: Sec. 5.4.2.4; Commentary:
Sec. A.2.2.5)

MASS: There is no change in effective mass of more than 50%
from one story to the next. Light roofs, penthouses, and
mezzanines need not be considered. (Tier 2: Sec. 5.4.2.5;
Commentary: Sec. A.2.2.6)

TORSION: The estimated distance between the story center of
mass and the story center of rigidity is less than 20% of the
building width in either plan dimension. (Tier 2: Sec. 5.4.2.6;
Commentary: Sec. A.2.2.7)
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17-2 Collapse Prevention Basic Configuration Checklist

Moderate Seismicity
(Complete the Following Items in Addition to the Items for Low Seismicity)

Geologic Site Hazards

C [NC

N/A

U

EVALUATION STATEMENT

COMMENT

LIQUEFACTION: Liquefaction-susceptible, saturated, loose
granular soils that could jeopardize the building’s seismic
performance do not exist in the foundation soils at depths within
50 ft (15.2 m) under the building. (Tier 2: Sec. 5.4.3.1;
Commentary: Sec. A.6.1.1)

Information on site soils was not
available.

SLOPE FAILURE: The building site is located away from
potential earthquake-induced slope failures or rockfalls so that it
is unaffected by such failures or is capable of accommodating
any predicted movements without failure. (Tier 2: Sec. 5.4.3.1;
Commentary: Sec. A.6.1.2)

SURFACE FAULT RUPTURE: Surface fault rupture and
surface displacement at the building site are not anticipated. (Tier
2: Sec. 5.4.3.1; Commentary: Sec. A.6.1.3)

Information on site soils was not
available.

High Seismicity

(Complete the Following Items in Addition to the Items for Low and Moderate Seismicity)

Foundation Configuration

C

NC

N/A

U

EVALUATION STATEMENT

COMMENT

X

OVERTURNING: The ratio of the least horizontal dimension of
the seismic-force-resisting system at the foundation level to the
building height (base/height) is greater than 0.68.. (Tier 2: Sec.
5.4.3.3; Commentary: Sec. A.6.2.1)

(Base/Height) = 0.44
(0.6*S,) =0.734
0.44 <0.734

TIES BETWEEN FOUNDATION ELEMENTS: The foundation
has ties adequate to resist seismic forces where footings, piles,
and piers are not restrained by beams, slabs, or soils classified as
Site Class A, B, or C. (Tier 2: Sec. 5.4.3.4; Commentary: Sec.
A.6.2.2)

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
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17-34 Collapse Prevention Structural Checklist for Building Types
RM1 and RM2

Low and Moderate Seismicity

Seismic-Force-Resisting System

C [NC|NA|U EVALUATION STATEMENT COMMENT

REDUNDANCY : The number of lines of shear walls in each
X principal direction is greater than or equal to 2. (Tier 2: Sec.
3.5.1.1; Commentary: Sec. A.3.2.1.1)

SHEAR STRESS CHECK: The shear stress in the reinforced
X masonry shear walls, calculated using the Quick Check
procedure of Section 4.4.3.3, is less than 70 Ib/in.2 (0.48 MPa).
(Tier 2: Sec. 5.5.3.1.1; Commentary: Sec. A.3.2.4.1)

REINFORCING STEEL: The total vertical and horizontal
reinforcing steel ratio in reinforced masonry walls is greater than
X 0.002 of the wall with the minimum of 0.0007 in either of the
two directions; the spacing of reinforcing steel is less than 48 in.
(1220 mm), and all vertical bars extend to the top of the walls.
(Tier 2: Sec. 5.5.3.1.3; Commentary: Sec. A.3.2.4.2)

Stiff Diaphragms

C INCINA| U EVALUATION STATEMENT COMMENT

TOPPING SLAB: Precast concrete diaphragm elements are
X interconnected by a continuous reinforced concrete topping slab.
(Tier 2: Sec. 5.6.4; Commentary: Sec. A.4.5.1)

Connections

C INC|NA| U EVALUATION STATEMENT COMMENT

WALL ANCHORAGE: Exterior concrete or masonry walls that
are dependent on the diaphragm for lateral support are anchored
for out-of-plane forces at each diaphragm level with steel

X anchors, reinforcing dowels, or straps that are developed into the
diaphragm. Connections have strength to resist the connection
force calculated in the Quick Check procedure of

Section 4.4.3.7. (Tier 2: Sec. 5.7.1.1; Commentary: Sec. A.5.1.1)

WOOD LEDGERS: The connection between the wall panels

X and the diaphragm does not induce cross-grain bending or
tension in the wood ledgers. (Tier 2: Sec. 5.7.1.3; Commentary:
Sec. 4.5.1.2)

TRANSFER TO SHEAR WALLS: Diaphragms are connected
X for transfer of seismic forces to the shear walls. (Tier 2: Sec.
5.7.2; Commentary: Sec. A.5.2.1)

TOPPING SLAB TO WALLS OR FRAMES: Reinforced
concrete topping slabs that interconnect the precast concrete

X diaphragm elements are doweled for transfer of forces into the
shear wall or frame elements. (Zier 2: Sec. 5.7.2; Commentary:
Sec. 4.5.2.)

X FOUNDATION DOWELS: Wall reinforcement is doweled into
the foundation. (Tier 2: Sec. 5.7.3.4; Commentary: Sec. A.5.3.5)
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17-34 Collapse Prevention Structural Checklist for Building Types
RM1 and RM2

NC

N/A

EVALUATION STATEMENT

COMMENT

GIRDER-COLUMN CONNECTION: There is a positive
connection using plates, connection hardware, or straps between
the girder and the column support. (Tier 2: Sec. 5.7.4.1;
Commentary: Sec. A.5.4.1)

High Seismicity

(Complete the Following Items in Addition to the Items for Low and Moderate Seismicity)
Stiff Diaphragms

C

NC

NA| U

EVALUATION STATEMENT

COMMENT

X

OPENINGS AT SHEAR WALLS: Diaphragm openings
immediately adjacent to the shear walls are less than 25% of the
wall length. (Tier 2: Sec. 5.6.1.3; Commentary: Sec. A.4.1.4)

Stairwell openings in the
diaphragms run immediately
adjacent to the exterior shear
walls for more than 25% of the
wall length.

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS:
Diaphragm openings immediately adjacent to exterior masonry
shear walls are not greater than 8 ft (2.4 m) long. (Tier 2: Sec.
5.6.1.3; Commentary: Sec. A.4.1.6)

Stairwell openings in the
diaphragms run immediately
adjacent to the exterior shear
walls for 11 ft 2 in.

Flexibl

e Diaphr

agms

NC

N/A

EVALUATION STATEMENT

COMMENT

CROSS TIES: There are continuous cross ties between
diaphragm chords. (Tier 2: Sec. 5.6.1.2; Commentary: Sec.
A4.12)

OPENINGS AT SHEAR WALLS: Diaphragm openings
immediately adjacent to the shear walls are less than 25% of the
wall length. (Tier 2: Sec. 5.6.1.3; Commentary: Sec. A.4.1.4)

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS:
Diaphragm openings immediately adjacent to exterior masonry
shear walls are not greater than 8 ft (2.4 m) long. (Tier 2: Sec.
5.6.1.3; Commentary: Sec. A.4.1.6)

STRAIGHT SHEATHING: All straight-sheathed diaphragms
have aspect ratios less than 2-to-1 in the direction being
considered. (Tier 2: Sec. 5.6.2; Commentary: Sec. A.4.2.1)

SPANS: All wood diaphragms with spans greater than 24 ft
(7.3 m) consist of wood structural panels or diagonal sheathing.
(Tier 2: Sec. 5.6.2; Commentary: Sec. A.4.2.2)

DIAGONALLY SHEATHED AND UNBLOCKED
DIAPHRAGMS: All diagonally sheathed or unblocked wood
structural panel diaphragms have horizontal spans less than 40 ft
(12.2 m) and aspect ratios less than or equal to 4-to-1. (Tier 2:
Sec. 5.6.2; Commentary: Sec. A.4.2.3)

OTHER DIAPHRAGMS: Diaphragms do not consist of a
system other than wood, metal deck, concrete, or horizontal
bracing. (Tier 2: Sec. 5.6.5; Commentary: Sec. A.4.7.1)
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17-34 Collapse Prevention Structural Checklist for Building Types
RM1 and RM2

Connections

C INC|N/A| U EVALUATION STATEMENT COMMENT

STIFFNESS OF WALL ANCHORS: Anchors of concrete or
masonry walls to wood structural elements are installed taut and
X are stiff enough to limit the relative movement between the wall
and the diaphragm to no greater than 1/8 in. (3 mm) before
engagement of the anchors. (Tier 2: Sec. 5.7.1.2; Commentary:
Sec. A.5.1.9)

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
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17-3 Immediate Occupancy Basic Configuration Checklist

Very Low Seismicity

Building System - General

C

NC

N/A

U

EVALUATION STATEMENT

COMMENT

LOAD PATH: The structure contains a complete, well-defined
load path, including structural elements and connections, that
serves to transfer the inertial forces associated with the mass of
all elements of the building to the foundation. (Tier 2: Sec.
5.4.1.1; Commentary: Sec. A.2.1.1)

ADJACENT BUILDINGS: The clear distance between the
building being evaluated and any adjacent building is greater
than 0.5% of the height of the shorter building in low seismicity,
1.0% in moderate seismici ty, and 3.0% in high seismicity. (Tier
2: Sec. 5.4.1.2; Commentary: Sec. A.2.1.2)

MEZZANINES: Interior mezzanine levels are braced
independently from the main structure or are anchored to the
seismic-force-resisting elements of the main structure. (Tier 2:
Sec. 5.4.1.3; Commentary. Sec. A.2.1.3)

Building System — Building Configuration

C

NC

N/A

U

EVALUATION STATEMENT

COMMENT

X

WEAK STORY: The sum of the shear strengths of the seismic-
force-resisting system in any story in each direction is not less
than 80% of the strength in the adjacent story above. (Tier 2:
Sec. 5.4.2.1; Commentary: Sec. A.2.2.2)

SOFT STORY : The stiffness of the seismic-force-resisting
system in any story is not less than 70% of the seismic-force-
resisting system stiffness in an adjacent story above or less than
80% of the average seismic-force-resisting system stiffness of
the three stories above. (Tier 2: Sec. 5.4.2.2; Commentary: Sec.
A.2.2.3)

VERTICAL IRREGULARITIES: All vertical elements in the
seismic-force- resisting system are continuous to the foundation.
(Tier 2: Sec. 5.4.2.3; Commentary. Sec. A.2.2.4)

GEOMETRY: There are no changes in the net horizontal
dimension of the seismic-force-resisting system of more than
30% in a story relative to adjacent stories, excluding one-story
penthouses and mezzanines. (Tier 2: Sec. 5.4.2.4; Commentary:
Sec. A.2.2.5)

MASS: There is no change in effective mass of more than 50%
from one story to the next. Light roofs, penthouses, and
mezzanines need not be considered. (Tier 2: Sec. 5.4.2.5;
Commentary: Sec. A.2.2.6)

TORSION: The estimated distance between the story center of
mass and the story center of rigidity is less than 20% of the
building width in either plan dimension. (Tier 2: Sec. 5.4.2.6;
Commentary: Sec. A.2.2.7)
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17-3 Immediate Occupancy Basic Configuration Checklist

Low Seismicity
(Complete the Following Items in Addition to the Items for Very Low Seismicity)

Geologic Site Hazards

C |NC INA| U EVALUATION STATEMENT COMMENT

LIQUEFACTION: Liquefaction-susceptible, saturated, loose Information on site soils was not
granular soils that could jeopardize the building’s seismic available.

X |performance do not exist in the foundation soils at depths within
50 fi (15.2 m) under the building. (Tier 2: Sec. 5.4.3.1;
Commentary: Sec. A.6.1.1)

SLOPE FAILURE: The building site is located away from
potential earthquake-induced slope failures or rockfalls so that it
X is unaffected by such failures or is capable of accommodating
any predicted movements without failure. (Tier 2: Sec. 5.4.3.1;
Commentary: Sec. A.6.1.2)

SURFACE FAULT RUPTURE: Surface fault rupture and Information on site soils was not
X |surface displacement at the building site are not anticipated. available.
(Tier 2: Sec. 5.4.3.1 ; Commentary: Sec.A.6.1.3)

Moderate and High Seismicity
(Complete the Following Items in Addition to the Items for Low Seismicity)

Foundation Configuration

C INC INA| U EVALUATION STATEMENT COMMENT

OVERTURNING: The ratio of the least horizontal dimension of |(Base/Height) = 0.44
X the seismic-force- resisting system at the foundation level to the |(0.6*S,) = 0.734
building height (base/height) is greater than 0.68.. (Tier 2: Sec. (0.44 <0.734

5.4.3.3; Commentary: Sec. 4.6.2.1)

TIES BETWEEN FOUNDATION ELEMENTS: The
foundation has ties adequate to resist seismic forces where

X footings, piles, and piers are not restrained by beams, slabs, or
soils classified as Site Class A, B, or C. (Tier 2: Sec. 5.4.3.4;
Commentary: Sec. A.6.2.2)

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.

Central Kitsap Fire and Rescue March 2019
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17-35. Immediate Occupancy Structural Checklist for Building
Types RM1 and RM2

Very Low Seismicity

Seismic-Force-Resisting System

C |[NC[N/A| U EVALUATION STATEMENT COMMENT

REDUNDANCY: The number of lines of shear walls in each
X principal direction is greater than or equal to 2. (Téer 2:
Sec. 5.5.1.1; Commentary: Sec. A.3.2.1.1)

SHEAR STRESS CHECK: The shear stress in the reinforced
masonry shear walls, calculated using the Quick Check
procedure of Section 4.4.3.3, is less than 70 Ib/in.» (4.83 MPa).
(Tier 2: Sec. 5.5.3.1.1; Commentary: Sec. A.3.2.4.1)

REINFORCING STEEL: The total vertical and horizontal
reinforcing steel ratio in reinforced masonry walls is greater than
0.002 of the wall with the minimum of 0.0007 in either of the
two directions; the spacing of reinforcing steel is less than 48 in.,
and all vertical bars extend to the top of the walls. (Tier 2:

Sec. 5.5.3.1.3; Commentary: Sec. A.3.2.4.2)

Connections

C [NC |NA| U EVALUATION STATEMENT COMMENT

WALL ANCHORAGE: Exterior concrete or masonry walls that
are dependent on the diaphragm for lateral support are anchored
for out-of-plane forces at each diaphragm level with steel

X anchors, reinforcing dowels, or straps that are developed into the
diaphragm. Connections have strength to resist the connection
force calculated in the Quick Check procedure of

Section 4.4.3.7. (Tier 2: Sec. 5.7.1.1; Commentary: Sec. A.5.1.1)

WOOD LEDGERS: The connection between the wall panels

X and the diaphragm does not induce cross-grain bending or
tension in the wood ledgers. (Tier 2: Sec. 5.7.1.3; Commentary:
Sec. A.5.1.2)

TRANSFER TO SHEAR WALLS: Diaphragms are connected
for transfer of seismic forces to the shear walls, and the

X connections are able to develop the lesser of the shear strength of
the walls or diaphragms. (Tier 2: Sec. 5.7.2; Commentary:

Sec. A.5.2.1)

FOUNDATION DOWELS: Wall reinforcement is doweled into
X the foundation, and the dowels are able to develop the lesser of
the strength of the walls or the uplift capacity of the foundation.
(Tier 2: Sec. 5.7.3.4; Commentary: Sec. A.5.3.5)

GIRDER-COLUMN CONNECTION: There is a positive

X connection using plates, connection hardware, or straps between
the girder and the column support. (Tier 2: Sec. 5.7.4.1;
Commentary: Sec. A.5.4.1)

Central Kitsap Fire and Rescue March 2019
Fire Station 41 and Training Tower Assessments  B-9



17-35. Immediate Occupancy Structural Checklist for Building
Types RM1 and RM2

Stiff Diapghragms
C |[NCINA| U EVALUATION STATEMENT COMMENT
TOPPING SLAB: Precast concrete diaphragm elements are
X interconnected by a continuous reinforced concrete topping slab.
(Tier 2: Sec. 5.6.4; Commentary: Sec. A.4.5.1) -
TOPPING SLAB TO WALLS OR FRAMES: Reinforced
concrete topping slabs that interconnect the precast concrete
X diaphragm elements are doweled for transfer of forces into the
shear wall or frame elements. (Tier 2: Sec. 5.7.2; Commentary:
Sec. 4.5.2.3)
Foundation System
C [NC[N/A| U EVALUATION STATEMENT COMMENT
DEEP FOUNDATIONS: Piles and piers are capable of
X transferring the lateral forces between the structure and the soil.
(Commentary: Sec. A.6.2.3)
SLOPING SITES: The difference in foundation embedment
X depth from one side of the building to another does not exceed
one story. (Commentary: Sec. A.6.2.4)
Low, Moderate, and High Seismicity
(Complete the Following Items in Addition to the Items for Very Low Seismicity)
Seismic-Force-Resisting System
C |NC[NA| U EVALUATION STATEMENT COMMENT
REINFORCING AT WALL OPENINGS: All wall openings that
X interrupt rebar have trim reinforcing on all sides. (Tier 2:
Sec. 5.5.3.1.5; Commentary: Sec. 4.3.2.4.3)
PROPORTIONS: The height-to-thickness ratio of the shear Height/thickness = (8*12)/5.625
X walls at each story is less than 30. (Tier 2: Sec. 5.5.3.1.2; 17.06 <30

Commentary: Sec. A.3.2.4.4)

Diapghragms (Stiff or Flexible)

locations of plan irregularities. (Tier 2: Sec. 5.6.1.4;

Commentary. Sec. A.4.1.7)

C |[NC[NA| U EVALUATION STATEMENT COMMENT
OPENINGS AT SHEAR WALLS: Diaphragm openings Stairwell openings in the
X immediately adjacent to the shear walls are less than 15% of the |diaphragms run immediately
wall length. (Tier 2: Sec. 5.6.1.3; Commentary: Sec. A.4.1.4) adjacent to the exterior shear
walls for more than 15% of the
wall length.
OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Stairwell openings in the
X Diaphragm openings immediately adjacent to exterior masonry |diaphragms run immediately
shear walls are not greater than 4 ft (1.2 m) long. (Tier 2: Sec. adjacent to the exterior shear
5.6.1.3; Commentary: Sec. A.4.1.6) walls for 11 ft 2 in.
PLAN IRREGULARITIES: There is tensile capacity to develop
X the strength of the diaphragm at reentrant corners or other

Central Kitsap Fire and Rescue
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17-35. Immediate Occupancy Structural Checklist for Building
Types RM1 and RM2

C

NC

N/A

U

EVALUATION STATEMENT

COMMENT

X

DIAPHRAGM REINFORCEMENT AT OPENINGS: There is
reinforcing around all diaphragm openings larger than 50% of
the building width in either major plan dimension. (Tier 2:
Sec. 5.6.1.5; Commentary: Sec. A.4.1.8)

Flexible Diapghragms

C

NC

N/A

U

EVALUATION STATEMENT

COMMENT

X

CROSS TIES: There are continuous cross ties between
diaphragm chords. (Tier 2: Sec. 5.6.1.2; Commentary:
Sec. A.4.1.2)

STRAIGHT SHEATHING: All straight-sheathed diaphragms
have aspect ratios less than 1-to-1 in the direction being
considered. (Tier 2: Sec. 5.6.2; Commentary: Sec. A.4.2.1)

SPANS: All wood diaphragms with spans greater than 12 ft
(3.6 m) consist of wood structural panels or diagonal sheathing.
(Tier 2: Sec. 5.6.2; Commentary: Sec. A.4.2.2)

DIAGONALLY SHEATHED AND UNBLOCKED
DIAPHRAGMS: All diagonally sheathed or unblocked wood
structural panel diaphragms have horizontal spans less than 30 ft
(9.2 m) and aspect ratios less than or equal to 3-to-1. (Tier 2:
Sec. 5.6.2; Commentary: Sec. A.4.2.3)

NONCONCRETE FILLED DIAPHRAGMS: Untopped metal
deck diaphragms or metal deck diaphragms with fill other than
concrete consist of horizontal spans of less than 40 ft (12.2 m)
and have aspect ratios less than 4-to-1. (Tier 2: Sec. 5.6.3;
Commentary: Sec. A.4.3.1)

OTHER DIAPHRAGMS: Diaphragms do not consist of a
system other than wood, metal deck, concrete, or horizontal
bracing. (Tier 2: Sec. 5.6.5; Commentary: Sec. A.4.7.1)

Connections

NC

N/A

EVALUATION STATEMENT

COMMENT

STIFFNESS OF WALL ANCHORS: Anchors of concrete or

masonry walls to wood structural elements are installed taut and
are stiff enough to limit the relative movement between the wall
and the diaphragm to no greater than 1/8 in. before engagement
of the anchors. (Tier 2: Sec. 5.7.1.2; Commentary: Sec. A.5.1.4)

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
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APPENDIX C: FIRE STATION 41 UPGRADE CONCEPTS

Central Kitsap Fire and Rescue March 2019
Fire Station 41 and Training Tower Assessments



47 BRICK 84 cHu T S -
y-- L
- PR ]
e n x— e i )
STLBL Lr—‘ “ 4 e
$ w '“'“[‘ 5 ) d R o B
t I'w" * % | & 1 2 3 3
Y :i E‘ YGW%LJ = b oaezew | @ Py, M ' 1 « £
» : l : o 220 8 H J : .- i
N v £ )
B I‘ I § dea u I i . J i
RN ﬂ: & o 4.4 o
28’5 "< ¥ ol PR (et A ¥ { , . BelowGrade "
" [[I domen o : : o rd ey £ 2
. Bre@sto. ! ?.":L’JC‘:T"!.’,..J dea - L | S TR T TP v - Y
J o ‘*r %1 v ¥t . . i
AN | 3 Tl | Fans hE “lpns -
« s e P ol d
|; ] e T P & g :‘5. ay L x‘x(PE;Tf:lPLaLA-mL JEINT
b *" 3 PRI Iz e WAL . * i pll SeaB !-:..:vAnoNTt'c -5 4% SLABS
" 4 5 . L - =
| b o (2:1?150 \E - [ I
o {‘L"zﬂhﬂu—r - S =T - . e =
I ‘ - N - .
. 5 €39 ¥y [T
H t | N,
] }
] 1
MAIN FLOOR FRAMING ! ! ]
d ! 5
©
- |'-4-).*l . i ""‘ r— Lo -t
= Re-Sheath Wall Interiors & Install New Hold Downs A % T cijance, i||" i
b ToP OF SLAB '3 s n WOy
—— 4
—_— ; 3 .

L I New Wood Shearwall w/ Foundation & Hold Downs

.or R
w .

W Foc!’

vrvea oo i {

Upgrade Connections of Woodwalls to Basement Walls

- Fou

NOTES: Add collector elements & roof wall ties to all roof diaphragms ' S MEe T ) 1

-, Relocate 3

i [ ~—. @ g YA i) =:: e Louver “
H Foc. L T25/4 o Above ,

Sy, toe 4 HE - VR e Bgen £ T e .ar
- + e 2 o — = "o L] Y
FOUNDATION

mcg’ei;gmu.ﬁn W Fire Station 41 — Foyndatlon &_Wall Upgrade Concepts

Central Kitsap Fire & Rescue Seismic Assessments — March 2019




eyt ol

i
]
[ NN
i
oo
i
ks gi
R T e i g ™
P E
TN | .
1|5V ezedsie §V v%! ‘

o
———E, 1802

-t o

T
A
™ )
e 4
s i |
.?61{ '; o - é
' . 2
N q A i
- i N Al
» coo_ewn N ros sl sree MRS ?
B Adowa L :A lf ez |
@ y : §l g 7
! u e 13 B,
! PR v E:lf/, &' TIL &
L & o 1
b v [T
H €
i ‘;‘,g- i_‘, ot Cad
Fom W & e
L&
\",
! | A
‘ et
- CCATED
ah Bt
D TIT AL
S T
- . . 1
Add Nailing & Blocking to Roof Diaphragm d
{can be prepared from below)
. :% W T11@ 1% o
Demo Hose Tower to Roof Height 3 g L e
] ZAMCR B
oy
'
_ Coltector
Il I Upgrade Connections to Roof
Shearwall Upgrade Below !
New Shearwall Befow 1& \
NOTES: Add collector elements & roof wall ties to alf roof diaphragms :
. e atol oo ETAw Tame 54~ g 12"
i LR
. s
ROOF FRAMING

RICEC7.g2/SMILLER

G0zt

- - i !
N Ew &
B = k. s - -
e ) J S
' e L]
) < 2ro2e | ;
L EERTE e -
" /
-
LR o

P

Fire Station 41 — Roof Upgrade Concepts
Central Kitsap Fire & Rescue Seismic Assessments — March 2019




("

ITSAP COUNTY F. B.D. 15
EADGUAFITEFI. STAT!DNI




SR T

{ e =
f - -
' Klg 4
l PR 4
fpet
1 ul‘.l’{
P
- i
s
| 5
13 |
H
Boo= J_, st Ginse
e wa's T O i |
L =R i
P | S '_j*wg e |
g ;Y‘i ot lall o e
S ? ™ i .
' P (41 L'
N A 3y - |
" | * o u SRk V&R
T "'L- T [ 3£§§¢§n?ﬁgﬁ .
13 Byl Seh '
J s*'u."g e
> £ AL eg
fk_nrg..q; FS i | o PR
. ::,L»”’csawn | A% e : )
-+ Lo et W -
¥ o
W
v L¢ i E I TtY maoe 6 R R A Lt &Y TE Fopn
5 A % GO PRGN,

LEGAL

DESCRI PT 1 ON

r

Vit n.u sl s
o S il S o aez ﬁdnum;nmn-
. mm’%}; Did
— | ' Sheamiom & e
B R | Budlfi erigres N7 2
3 e
{ GENERAL i R e 3
- e R Sk
|\|°T ES NI 35 “‘ﬁ,ﬂ_ o
S RSP firmran gig-nd
P b it P DAk, B0
Mu-mlﬁlﬂi 1 TRIGH, Mﬂ‘ imnﬂﬂ !
v M- AR T ke ]
ﬁiﬂ:-m ‘ o— | m'm
-thunﬂ-ﬂ“l»mlh—lk e | m u o Rla 4 mwrnb ek
e I Nibu spmsneslls 137 e} 2’:";. p
G Mo et Fiumd Dubsl bt e Asmiletienal | ey Darard
[reprtry |
. Dowgmager 9291 i
LS % II
o Ton o Dot 1
) S Wk I R wm Lhes¥ |
Y- |
. it
’ Seser . 7 €0 ‘

i
E

O R el
sl Thiniens s, ($je Wimeai un.m.

e Tty
12 Kabtaooviarad, duta): sl Ly PO b b
mbaavim,
e Mt e n o S
gy g n*: €2 78
P o e i
VR m: ir"l - s W1

o
L BT IR

t
1
il

INQEX TO DRAWINGS

REVIGON

=t S o= oo

|
115 BB Mvesser 8.0 uels 310 Pellever. Yo satiuny by wwiel 111 8078 I

r—

N
—

-y

L=

4
%
%




3

]

SE8® XK IIE k) oo

_L-:

g

N

=

-

"_\

—p—

L

56"F APEI

¥ e ‘ -

T L
‘\ |

=

i

L -

et =

i

Al == R

A

.

t%
L.

— o -2 M
Fa-

\

[ i

o S,

FAIRGROUNDS ROAD




QUANTITY SYMBOL BOTAN ICAL NAME/COMMON NAME

=5 ~Acer rubrum/Red Maple . 10t - 12', 2-2-1/4'" BB
% —Crataegus phaenopyrum/Washington Thorn 9! - 10', 1-3/l - 2 BB
(2 {I)**Ceanothus Impressus/Ceanothus 5 gallon 24" - 30V
| 4ﬂﬂ4&c Magnolia grandiflora 'St. Mary'/Southern Magnolia 15 gallon, 7' - 8!
24 ot Pseudotsuga menziesi!/Douglas fir 8" - j0', BB
2o i (O— Rhododendron 'Cilpinense’ 12'* - 15", BB
D7, (O——R. 'Mrs. Furnival' 24" - 30", BB
7 (®)- -R. loderi 30" - 36", BB
22 ©—— R.'Mrs. A.T. de la Mare 30" - 36", BB
470 SRy b X ,iStanvacsia davidiana undulata/Stranvaesia 1 gal., 12"-15", 3" tri. spaci
[o; %f+,§ Tsuga heterophylla/Western Hemlock P71t -8,8¢88
720 i '“’Yf} Redera helix/English lvy 1.gal. min. 5-12" runners.
480 i]'f %Lys»machia nummular ia/Moneywort 4 po%gi 2§ptr*angular spacing
28 (:}-Pierls 'Forest Flame'/Pieris 5 gal, 18% - 24¢
2l ~Platanus acerifolia 2-1/2" - 2-3/4"', 10* - 12', BB
= \
e R ?rgpgﬂ'a line. -
et N Conruction €ente .
- .- - ?"""‘-'“dd‘fﬁ of ot inate bud Alea ’,-,I// TR ‘EO.BH A% f,;?@ﬁ\llﬂg

[, Construction fence, 4' high

cqually and white flags at mid point between posts.

SI1ZE & REMARKS

Min. 2 x 2's at 10' o.c. with two strands of #12
Remove at completion of co

iﬂ A1l areas disturbed during construction which are not otherwise pganteﬁ shall b
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Central Kitsap Fire & Rescue 4
Capital Facilities Plan

Fire Station 42 - Island Lake

Built in 1999, Fire Station 42 is 3,191
square feet in size. The station includes
three single-vehicle bays, a restroom,
storage, and a small mezzanine. There are
no living quarters or overnight
accommodations at this station.

This station was designed as the first
phase of a larger fire station. At that time,
the call volume in for the station could
not justify more than a three-bay garage  Fjre station 42 - Island Lake

structure. With future planning in mind, 14061 Central Valley Road NW, Poulsbo, WA 98370
the station was positioned on the

property so that additions could be

made on the sides and rear of the structure.

Observed Deficiencies

e Station is at risk of being unsafe to occupy after a design-level earthquake

* No decontamination facilities

e No overnight accommodations for firefighters

e No living quarters

e No Janitorial Space

e No Lobby or Public Entry

e No work area for on-duty crews

¢ Overall inadequacy of spaces for proper care and storage of equipment and gear
¢ Low level of building security at exterior doors

Proposed Improvements

Phase 1: Immediate Needs

Fire Station 42 has significant seismic deficiencies. In the event of a major earthquake, the
operational readiness of the station could be substantially compromised and threaten the health
and safety of the building occupants. It is recommended that, at a minimum, Fire Station 42
undergo a seismic retrofit to bring it into compliance with current codes and standards.

We have estimated the construction costs of these seismic improvements to be approximately

$81,675.00. This amount does not include project expenses, nor inflation, which would depend
on the construction start date.

RIC§fQI‘ glASNILLEB Page 1 of 2



Phase 2: Deferred Improvements

The long-range vision for Fire Station 42 includes additions totaling 4,722 square feet. These
additions on the west and north sides of the station would include bunker gear storage, a work
room, a shop, decontamination facilities, and living quarters to house four firefighters that include
a kitchen, dining, living, and sleeping areas, a restroom, and shower areas. With these
improvements this station could accommodate 24-hour response staffing.

The overall layout of the enlarged Fire Station 42 closely follows the district’s Prototype Station
Plan. While not matching that plan exactly due to the dimensions of the current station, all
operational functions would match the prototype plan in spirit.

Despite the observed deficiencies noted above, the fact remains that call volume in this area of
the District remains relatively low. Substantial improvements made by expanding this station are
of questionable value until calls for service significantly increase. Foregoing improvements to Fire
Station 42 beyond seismic upgrades would not diminish the current level of service in the Island
Lake area.

End of Fire Station 42 - Islan»d Lake
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Central Kitsap Fire & Rescue
Capital Facilities Plan ~

Program Requirements

Prototype Fire Station Program Reguirements

Fire Fire Fire Fire Fire
Station Station  Station Station  Station
42 45 52 53 57
istand North Anderson
I ake Perry Hilf Seabeck Coho Run
Operations
Apparatus Bay {3-bays, back-in) 54'x 50 2,700 2,700 2700 2,700 2700
Decon Wyt 110 110 110 1TH) 110
Shop g1 8D 8D 80 80 80
Clean Project Room 16'x 126" 200 200 200 200 200
App Bay Resiroom 81z 26 96 86 26 95
Bunker Gear Storage 15x27 J15 315 315 315 315
General Storage &'x10 80 80 80 80 80
App Bay Janiiorial g8 64 64 64 64 64
Sprinkler Riser / Compressor 6" x 10 60 60 G0 60 60
Living Quarters
{4) Sleep Rooms {4) ¥x15 540 540 540 540 540
(2) Restroom/Showers 2)8'x12 192 192 192 192 192
Kiichen 141 20 280 280 280 280 280
Dining for 6 16 x 14 224 224 224 224 224
Dayroom for 4 16 % 19 304 304 304 304 304
Filness 24'x 200 480 480 480 480 480
Laundry W0xiZ 120 120 120 120 120
Janitorial gxg 64 64 64 B4 64
Public and Front of the House
Public Lobby gxiZ 26 95 956 96 96
{1) Public Unisex Restroom gxg 64 64 64 654 64
Firefighter Work Area 18'x 20 380 360 380 360 360
Station Officer Office W x 10 100 100 100 100 100
Subtotal 6,529 5,529 6,529 6,529 6,529
Mechanical f Electrical 1% 653 653 653 653 653
Circulation 5% 979 979 979 979 a79
Total Anticipated Square Footage 8,161 8,161 8,161 8,161 2,161

End of Program Requirements

HIC§'[€I” g USM“.LER Page1of 1



s

— — = — ——y
P -
Ao‘ ’/
/ . ’
/ //sa : ~
A -
// 2 yd E'ﬁ
- o / ~ o
N S
S i
/ -~ ~ =T - g™ ane) L - SBBUE ISUE ~ 33 ’
Zoa [l SB8" 16 RS E s —— — - - 081 -\
e , - — 30 EASEMENT =~ 992.47 [ | <
- I _— TN v
qa':\ v :
- L} - ”
(] -
o | B =
g :
|
O
/,}~ SBA% L e . k3T o X
\l“T IS X 4
¥ l )
L b H
hal 5 ~ -
~ E =
o N A o-
° e’ B
o o
— " lg
e <
#
7,
i
4
Y
H
i
)
x
Ay 4 !
o T saEmeie. s30ec S
i ! )
B i
L3
ak ! !
'} i
<.t
w
.
z
-
2
S
ALLD A1 - T708300//3
AUDITOR'S RTIFICﬁ SURVEYORS CERTIFICATE DRAWN L = -y ;
mﬁw wx:s oav OF . This WAP CORRECTLY AEPAESENTS & DATE 4-14-77 bUEV,EV O,C "OQ,,‘ \Crs ROATS ENG'NEERING
L] . AT M. N SECTION T TOWNSHIP SURVEYT MADE BY ME OR UNDER MY €/ SE/a. NWe
TTTT . MORTH, RANGE u, THE REQUEST DIRECTION N CONFORMANCE WITH THE FELD BOOK | 153/2-4 SURVEYORS ENGINEERS PLANNERS
OF HOATS ENGINCERIMG. mum(_J PaGE REQUIEMENTS OF THE SURYEY 08 ORDER | 77.5099 SEC.3,T.R5N., R.IE., W. M. '
M RECORDWG ACT AT TME REQUEST OF (riSAP €O AN
W" c arres CHECKED (== i - P 0. BOX 995
. POULSBO, WASHINGTON 28370
AUDITOR'S  FiL|
susver wo. O3, SCALE: |" = loo '’ TELEPHONE: 779-3939



] sYM, REVISION B _TDﬁAWN [cHecKED | arroveD | oaTe
Q |
.9 S
o gt g e aiaee — | i
v wa I 3't WESTERLY P e T = ==
roy DLO FENCE (INE o e
33\ 3¢ s REES | s '
ET— SN ! ,
N N B8 °ag 13 . 355, ag CArEAs I | } 788" 9 52w 3¢ 35 RECORDER'S CERTIFICATE =
e 7325, 92" Rt bl - - G 2 .ﬁﬂ_“f-__‘______ L Fise tu recpra e 2D doy of D ev’ wfo w3 P
' 3 eg3 i I3I4 35 3 n dook of _chm a Nné!_i.fn the requent of
i 2e 99 Werb) | Ol 2 Ymiel Gosee: S
; 7&/. 98" ™ G :
,] u;.,?’ 402 56 @ l ! . " Gud ¥ §o'll 20ar6n
Q9 .
2 4 LXON 2 . J
ey // Rm-?; "-‘,’ 5:5. # o3asossdes + O3asell Ao
o A a BN 9 !
P R 7, AN ‘§ Rg
N o IR I vl
™ Q See DETAL 3 g
n ™ J .,vSheef 2 ‘ N 'I\ CERTIFICATION
¢ 3\’ ! ,JA/ 72903 . N [ - 8 I?\' 1, KENWNETH R GREGORY __  hareby ceriify tiv plon teprosents
8 b [ P A BEley2 g w N sear . l"\\? Sorvey conduied by Jonss Associaten, Inc, under my supsrvinion; swmd thet
y — J 7370.70" , - : the dimarsions oné Decrings shown Marech correcily refiogt ta Internt of the
~ - ; . 9 logal desctiption for Bubjeet property. Servey of the reusst of ___
B i “HD 7370 75 tt \-\\ TA 7—]—;;&7—7._ B T CASCADE NATURAL GAS CORPORATION Sy 10, L1980
o \’\c‘ r\ 59071 ) 13101 K o g N
oy (O See DETAIL ME8%7 32y 13005 i _—
“ 9 \A g ’ Sheer 2 -l AN >’V s /' G 9 slonal