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I .  EXECUTIVE SUMMARY 

The Old Fire House Teen Center is an 8,600 SF single story facility built in 1952 located at 16510 NE 79th St. It was 

last renovated in 2002 with voluntary seismic retrofits and a small tenant improvement. The facility has served 

the community as a fire station, police station, city hall and more. Most recently, since 1992, the building has 

served as the Old Fire House Teen Center – a gathering space for teens and a music venue, beloved by the 

community.  

Today, the building shows clear signs of age. Critical building systems are old and failing. Water damage and 

hazardous materials are present throughout. The building is not adequately braced for seismic activity and the 

Hose Tower, could partially collapse in a seismic event. Significant overhauls are required to bring the building up 

to compliance with current codes and industry standards.  

The architectural, engineering and hazardous materials teams were engaged by the City of Redmond to review 

several building and site evaluation reports, visit the site to verify conditions, and provide a compiled review of 

the building condition. The City is considering options to either renovate the building or completely demolish the 

building and construct a building of similar size and materials on the same site.  To facilitate that evaluation, a 

high-level rough order of magnitude cost estimate for both options is included in the report. See Appendix A. 

Below is a brief summary of current conditions and proposed remediation strategies. Refer to the expanded 

sections for additional detail.  

Site and Accessibil ity 

The Barrier Summary Report identified exterior ADA deficiencies including signing, vertical clearance, parking 

space sizing, sidewalk access withs, sidewalk vertical clearance, sidewalk slopes (longitudinal and cross), / picnic 

stage access, gates, turning spaces, parking lot slopes, and step, risers / heights. Nearly all of these ADA 

deficiencies still exist. These ADA deficiencies and deteriorated condition of the exterior site surface facilities will 

require complete replacement in either a remodel or complete building replacement. The service utility 

connections have been operational with no reported issues but would likely need to be replaced to current code 

standards for any remodel or replacement of the building.        

Interior Accessibil ity 

Doors, work spaces, and stairs throughout the building should be retrofitted or replaced to meet compliance. New 

ramps and or lifts are required at the Recording Studio, Sound Booth, and Showroom. The Kitchen should be 

gutted and furnished with compliant cabinetry and appliances. The Men’s and Women’s restrooms are not 

accessible, however with new signage the Unisex Restroom may meet code requirements. Fixtures and doors in 

the Unisex Restroom should be adjusted or replaced to meet current code.  

Structural  

The building structure is composed of a wood-framed roof on concrete masonry unit (CMU) bearing walls. New 

structural roof sheathing is required to seismically strengthen the building. All wood beams need to be inspected 

for wood rot and repaired or replaced as necessary. CMU walls require additional reinforcement with new steel 

strongbacks. The two braced frames, installed during the 2002 retrofit, need to be reinforced and partially 

replaced to meet current seismic design requirements. A geotechnical investigation is required to determine if 
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Executive Summary   2 

 

the foundation requires strengthening; for the purposes of this evaluation, it is assumed that conventional shallow 

foundations are an appropriate foundation system for this structure. 

Additionally, the Hose Tower is the greatest structural concern and poses a risk of breaking apart in a seismic 

event if it is not removed or strengthened. It could be a potential life safety issue and damage the rest of the 

building. The tower’s cast in place concrete frame requires strengthening and the CMU façade is beyond repair 

and needs to be rebuilt with reinforced CMU or replaced with a light façade panel.  

Building Envelope 

The existing roof needs to be removed and replaced with all new flashing, downspouts, gutters, and insulation 

due to water damage and inadequate energy performance. All windows should be removed and replaced with 

modern high-efficiency windows. The Hose Tower needs to be reclad with a modern system. Furring and insulation 

should be added to all interior wall, or the building should be entirely reclad with a new system and insulation. 

Interior Finishes 

Interior partition walls should remain in place, maintaining current building layout. However, the interior finishes 

are dated and heavily worn. Floors, walls, and ceilings should receive fresh finishes. Additionally, some cabinetry 

should be provided or replaced at the entry office and kitchen. The kitchen should receive a fresh suite of 

appliances as well. 

Mechanical,  Plumbing, Fire, and Electrical  

In general, the building systems are dated. Many are nearing end of life some have already failed. 

Mechanical systems are old equipment models and do not meet current energy code. The rooftop unit should be 

replaced. Exhaust fans should be installed at restrooms and kitchen. Control system should be replaced with a 

modern one. Gas furnaces should be replaced with more modern, efficient systems. 

Plumbing systems do not meet energy code and some have failed and are no longer in use. However, the restroom 

fixtures are active and functioning. The water heated should be replaced to meet modern loads, all galvanized 

and copper piping should be replaced and insulated. Sanitary lines should be cleaned out and inspected for signs 

of failure. 

The fire sprinkler system is active and functioning, however it does not meet current water safety or fire system 

standards. The system should be upgraded with proper backflow requirements and quick response sprinkler heads 

to meet current standards. 

The old electrical panels should be replaced with new. All new receptacles should be installed. All lighting controls 

should be replaced with a modern, energy compliant system. All light fixtures should be replaced with LED 

versions. The Fire Alarm system should be replaced. Old and unused wiring in the electrical room should be 

replaced or removed. 

Hazardous Materials  

Asbestos-Containing Material (ACM) was found in window glazing, flooring, interior walls, CMU walls, and piping.  
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I I .  SCOPE OF ASSESSMENT 

Extent of Investigation 

This assessment is based on documentation developed for the City of Redmond by outside agencies. Perteet, 

Mackenzie, and consultants analyzed these documents and performed additional investigation as necessary. 

Site and Building 

 
Figure I.1 Aerial 
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Figure I.2 Site Plan with Photo References 
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Figure I.3 Building Plan with Photo References
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Figure I.4 Building Floor Plan (From 2002 drawings)
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Image I.1 Southwest Corner 

 
Image I.2 Southeast Corner 

  

 
Image I.3 Northeast Corner 

 
Image I.4 Building Entrance 
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Image I.5 Entry Door 

 
Image I.6 Entry Hall 

  

 
Image I.7 Showroom 

 
Image I.8 Showroom 
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Image I.9 Kitchen 

 

 

 

 

 

 

 

 

 

 

 
Image I.10 Kitchen 

  

 
Image I.11 Couch Room 

 
Image I.12 Couch Room 
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Image I.13 Game Room 

 
Image I.14 Recording Studio 

  

 
Image I.15 Recording Studio 

 
Image I.16 Recording Studio 

  

 
Image I.17 Patio Cover 

 
Image I.18 Patio Stage 
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Documents Provided 

• Meng Analysis, City of Redmond Facility Condition Assessment, Mar 2024, MENG Facility Detail 

Report_March 2024.pdf 

• Meng Analysis, Facility Summary, Mar 2014, Doc00329120250508143527.pdf 

• Barrier Summary Report, May 2025, ADA Barriers OFH.pdf 

• ARC Architects, Redmond Teen Center, Aug 2002, OFH Teen Center 2002 TI and Seismic Plans.pdf 

• Swenson Say Fagét, Redmond City Facilities Building Seismic Evaluation, Nov 2016, Redmond Building 

Seismic Eval SSF 2016.pdf 

• Amec Foster Wheeler, Summary of Asbestos-Containing Materials, May 2015, Summary- Teen Center.pdf 

• Amec Foster Wheeler, Bulk Asbestos Sampling and Analysis_Old Fire Station and Teen Center, May 2015, 

Bulk Asbestos Sampling and Analysis_Old Fire Station and Teen Center.pdf 

• Amec Foster Wheeler, Sample Collection Locations, May 2015, Figure Teen Center 

• NVL Labs, RE: Bulk Asbestos Fiber Analysis, NVL Batch # 1507912.00, May 2015, Lab Results RED OFC1-

ACM.pdf 

• NVL Labs, RE: Bulk Asbestos Fiber Analysis, NVL Batch # 15079013.00, May 2015, Lab Results RED OFC2-

ACM.pdf 

The following documents were provided by the City of Redmond; however, they refer to a different building 

– the senior center located at 160th Ave NE which has since been demolished. As such, these documents were 

not analyzed for this report.  

• HDR, Redmond Senior Center Final Building Investigation Report, Nov 2019, HDR Building Investigation 

Report.pdf 

• Swenson Say Fagét, Redmond Senior Center Building Investigation, Aug 2019, Redmond Senior Center 

Investigation Report 2019-08-29.pdf 

• ARC Architects, Redmond Senior Center Comparative Market Analysis, Aug 2019, Senior Center 

Comparative Market Analysis.pdf 

 

 

See Appendix B for Documents Provided 
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 SITE   1 

I .  SCOPE OF ASSESSMENT 

Relevant Documentation 

 Meng Analysis, City of Redmond Facility Condition Assessment, Mar 2024, MENG Facility Detail 

Report_March 2024.pdf 

• Meng Analysis, Facility Summary, Mar 2014, Doc00329120250508143527.pdf 

 Barrier Summary Report, May 2025, ADA Barriers OFH.pdf 

 Civil and Utility Site Plans 

 Civil and Utilities Opinion of Cost   

Additional Investigation 

June 4th, 2025: Perteet visited the site to get measurements of all civil site elements to support 

completion of the Civil Site plan and opinion of Cost.   
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 SITE   2 

I I .  SUMMARY OF CONDITIONS 

The Old Firehouse Teen Center is a one-story building that was constructed in 1952 and partially renovated in 

2002.  Perteet evaluated all the site civil elements including utility service lines.  
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 SITE   3 

I I I .  VERIFICATION AND ASSESSMENTS 

Existing mature trees and landscaping will be saved, but new landscaping will be installed under a building upgrade 

scenario. The attached Redmond Firehouse Exhibit shows all the Civil Site elements reviewed by Perteet.  

Additionally, the Barrier Summary Report identified exterior ADA deficiencies including signing, vertical clearance, 

parking space sizing, sidewalk access withs, sidewalk vertical clearance, sidewalk slopes (longitudinal and cross), / 

picnic stage access, gates, turning spaces, parking lot slopes, and step, risers / heights. Nearly all of these ADA 

deficiencies still exist. These ADA deficiencies and deteriorated condition of the exterior site surface facilities will 

require complete replacement.     
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 SITE   4 

IV.  PROPOSED REMEDIATION 

The proposed remediation recommends replacement of all civil site elements, excluding mature trees and 

landscaping.  The cost estimate includes replacement value of the current exterior site facilities. The cost estimate 

also includes costs for replacement of the current service utility lines to the building. These service connections 

have been operational with no reported issues but may need to be replaced for any remodel or replacement of 

the building.    The costs for the civil site element replacement are included in the overall project cost sheet.   
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I .  SCOPE OF ASSESSMENT 

Relevant Documentation 

• Barrier Summary Report, May 2025, ADA Barriers OFH.pdf 

Additional Investigation 

June 5, 2025: Mackenzie visited the site to verify previously documented assessments of the building’s interior 

accessibility.  The following summary is based on the findings of the above report. 
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  ACCESSIBILITY (INTERIOR)    2 

I I .  SUMMARY OF CONDITIONS 

The facility does not comply with modern accessibility standards in several ways. Most rooms have at least a few 

deficiencies. Many doors, stairs, workspaces, and reach ranges require updates to come into compliance with 

current code. The Kitchen, Recording Studio, Sound Booth and Showroom, and Unisex Restroom have additional 

significant infractions. 

 

Typical Noncompliant Items 

Doors 

Many do not comply with minimum height and width requirements. In many conditions the hardware does not 

comply, requiring “grasping, pinching, or twisting” actions or the hardware is mounted outside allowable heights. 

A few doors do not provide adequate clearance for push and pull operations between the door and other 

obstructions. A few have vision lights mounted too high. Finally, the main entrance door and adjacent office are 

too close to each other and do not meet requirements for doors in a series.  

Note:  While there are numerous infractions with doors throughout the facility, many of these are double- and 

triple- counted in the original barriers report. For instance, the Bridge of Promise Office has five separate 

infractions. Replacing the door would resolve all of these, however the original cost estimate counted this door 

replacement five times. The new cost estimate from Wiggins Preconstruction Services has resolved these multi-

counts. 

Stairs  

Most stairs are lacking adequate handrails. A few do not have uniform risers or have open risers. 

Work Spaces and Reach Ranges 

Numerous work surfaces do not provide adequate reach ranges for operable parts and appliances. Many are 

mounted too high and do not comply with knee and toe clearances.  

Circulation 

Protruding objects including hand sanitizers, fire extinguishers, and a drinking fountain impede the circulation 

path in a few locations. 

Drinking Fountains 

The facility does not meet the minimum required fixtures, including the requirement for a low level fountain. 

 

Larger Infractions 

The following spaces contain many of the infractions above along with a few major elements out of compliance. 

Kitchen 

Most of the kitchen cabnitery is non-compliant. Overall layout, clearances, hardware and more are not up to 

current code. Exposed pipes lack insulation or abrasive surfaces are present beneath the sink. Many appliances 

are outdated, such as the stove which does not comply because operation requires reaching across the burners.  
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  ACCESSIBILITY (INTERIOR)    3 

Recording Studio 

In addition to many of the above items, the recording studio lacks an accessible route. The entire studio is 

depressed a few feet below the rest of the building. Currently a stair is the only means of access to the space. 

With a limited footprint, a ramp is not feasible. A platform lift will be necessary to bring the space into compliance. 

Sound Booth and Showroom 

A ramp is required at both locations in order to provide an accessible route. 

Unisex Restroom 

Most fixtures in the Unisex Restroom including the water closet and shower controls do not comply with required 

clearances and reach ranges. Grab bars in the shower are not compliant. The threshold into the room exceeds 

that allowable by code. The barriers report did not identify any accessibility issues in the men’s and women’s 

restrooms. 

Men’s and Women’s Restrooms 

These restrooms are not accessible.  
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I I I .  VERIFICATION AND ASSESSMENTS 

Verification 

Barrier  Summary Report 

This report provides line-item coverage of interior accessibility issues. It describes the building component at issue, 

location, and detail of the of the issue.  

On June 5, 2025, Mackenzie visited the facility to perform a qualitative review of this report’s findings. We 

determined this report still accurately represents current conditions. 

However, the Barrier Summary Report appears to double- and triple- count many line items, which inflated the 

total cost estimate at the end of the original document. Mackenzie reviewed each line item and excluded duplicate 

counts. The cost estimate attached to the end of our executive summary reflects these exclusions. 

Assessments 

No additional assessment was required for interior accessibility.  
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IV.  PROPOSED REMEDIATION 

Typical Infractions 

The following proposed remediations are based on the summary of deficiencies found in the Barrier Summary 

Report.______ 

Doors 

Most are not compliant in at least one manner. Upgrade or replace all noncompliant doors to meet accessibility 

requirements for hardware, height, width, and vision lites. 

Stairs  

Install handrails as required. Replace or upgrade stair at Sound Booth to meet code requirements for rise:run 

ratio, tread, and nosing. 

Work Spaces and Reach Ranges 

A number of work surfaces do not provide adequate reach ranges for operable parts and appliances. Many are 

mounted too high and do not comply with knee and toe clearances.   If the owner chooses to replace these work 

spaces, they should be replaced with code compliant work surfaces and equipment. 

Circulation 

Protruding objects should be relocated or recessed. 

Drinking Fountains 

Install a hi-lo drinking fountain with bottle filler. 

Larger Infractions 

The following spaces contain many of the infractions above along with a few major elements out of compliance. 

Kitchen 

Replace and upgrade all cabinetry and appliance with commercial grade equipment and accessible layout.  

Recording Studio 

Install a platform lift. 

Sound Booth and Showroom 

Install a ramp at both the Sound Booth and Stage. 

Unisex Restroom 

Shift water closet for compliance. Adjust or replace all fixtures for required reach range. Install accessible controls 

at shower. Install compliant grab bars at shower and water closet. Replace threshold to be code compliant. 

Men’s and Women’s Restrooms 

Provide signage to direct occupants to the accessible Unisex Restroom. 
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The above recommendation summary and attached Barrier Summary report anticipates that the entire building 

would be completely brought up to current ADA standards as an owner request.  However, in the case of a 

renovation of an existing facility, it is not always required to bring the entire facility up to the ADA code.  According 

to the ADA Accessibility Standards, Section 202, Existing Buildings and Facilities, where existing elements or spaces 

are altered, each altered element or space shall be updated per the code requirements.  If compliance is 

technically infeasible, the alteration should comply to the maximum extent feasible.  The extent of ADA upgrades 

may be limited to the areas, rooms and spaces that have other alterations.  Additionally, where a primary function 

area is altered, to the maximum extent feasible, the accessible path of travel to the area and restrooms through 

the building and site should be made accessible.  The accessible path of travel upgrade is required to the extent 

that it is not “disproportionate” to the total cost, which is generally considered to be at a threshold of 20% of the 

total cost of the alterations to the primary function area.   

The provided cost estimate assumes that the owner requires that all accessibility upgrades would be implemented 

in all areas, irrespective of whether the spaces may be altered or not altered in a renovation, so that all elements 

of the building meet the current ADA code. 
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I .  SCOPE OF ASSESSMENT 

Relevant Documentation 

• Meng Analysis, City of Redmond Facility Condition Assessment, Mar 2024, MENG Facility Detail 

Report_March 2024.pdf 

• ARC Architects, Redmond Teen Center, Aug 2002, OFH Teen Center 2002 TI and Seismic 

Plans.pdf 

• Swenson Say Fagét, Redmond City Facilities Building Seismic Evaluation, Nov 2016, Redmond 

Building Seismic Eval SSF 2016.pdf 

Additional Investigation 

An ASCE 41-17 Tier 1 seismic evaluation of the existing Old Fire House Teen Center was conducted for the City of 

Redmond. As part of the review, a site visit was conducted on June 5, 2025. Mackenzie visited the site to verify 

previously documented assessments of the building’s structure. All easily accessible areas of the building were 

observed including the roof, spaces above acoustic ceiling, hose tower, and basement.  
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I I .  SUMMARY OF CONDITIONS 

The Old Firehouse Teen Center is a one-story building that was constructed in 1952 and renovated in 2002. 

Original construction drawings were not available; however, the renovation drawings were available which specify 

some original structural information. The renovation included a partial voluntary seismic retrofit which appeared 

to address global stability of the structure and improved the load path of critical structural elements.  

The building’s gravity system consists of a wood framed roof and concrete masonry unit (CMU) bearing walls 

throughout the building. The lateral force resisting system consists of CMU bearing shear walls and two steel 

braced frames that were added in the 2002 retrofit. One frame is a double-channel braced frame in an X 

orientation located along the interior of the east elevation on gridline 5 (Image VI.3). The other braced frame is a 

round steel section in a chevron orientation located on the south exterior elevation in one of the garage door 

openings along gridline F (Image VI.13). 

The roof diaphragm appears to consist of straight-sheathed 1x or 2x decking spanning between solid sawn wood 

beams (Image VI.6). The decking may have an additional wood layer above; however, that could not be verified. 

In many parts of the building, especially the Show Room, Game/Rec Room and Couch/TV Room, the wood decking 

and beams have indications of water damage including warping and discoloration. One wood beam in the 

showroom has extensive checking in the grain that may require structural reinforcing after additional investigation 

(Image VI.7). There is a discontinuation of the CMU not shown on the retrofit plans along the Gridline D in the 

show room which is infilled with light frame wood wall, it is unclear if this was a modification to the original wall 

construction (Image VI.4).  

The location, size, and spacing of the steel reinforcing bars in the CMU walls could not be confirmed from a visual 

inspection of the building, however the reinforcement locations and spacing are partially verified  in the 2002 

structural drawings. The drawings noted this information came from a masonry condition survey conducted in 

2002; however, that report was not available to verify. Interior light framed non-bearing wood walls exist 

throughout the building.  

The hose tower is constructed of a board-formed, cast-in-place concrete frame with a CMU façade covered with 

stucco and rock aggregate on the exterior (Image VI.9, 10).  The  frame consists of three levels of concrete columns, 

beams, and slabs. The beam to column connections have chamfered corbels which were poured monolithically 

with the framing. The corbels appear in both directions of framing and there is a perforated concrete wall in the 

center of the tower. Exposed aggregate is visible in many parts of the hose tower indicating poor consolidation of 

the original concrete (Image VI.16-21). The non-structural CMU facade does not appear to be reinforced, grouted, 

nor anchored to the concrete frame. The CMU mortar beds are in poor condition and seem to be non-existent in 

some areas. The walls are perforated with louver vents at each level on multiple elevations, and there are several 

blocks which have one or more faces broken (Image VI.22). There is no major cracking readily visible on the 

exterior of the tower, but the structural condition of the external face of the CMU is difficult to assess as it is 

covered with stucco.  

In the room labeled “rear storage” on the north side of the building it appears to previously have been a bank 

vault of some sort (Image VI.1). It is framed with the exterior CMU structural wall on Gridline 1 and three interior 

non-bearing CMU walls on the other sides. All mortar beds show minimal to no mortar; empty gaps exist between 

many of the masonry units. The northern wall is covered by thick plaster and the condition of the mortar beds for 

the remaining wall is unconfirmed. The board formed concrete ceiling in the “vault” storage closet shows exposed 

aggregate indicating poor confinement of the concrete.  
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In the storage closet near the game room, it appears an interior CMU wall was partially demolished in the past 

based on CMU remnants extending perpendicular from the remaining wall. The blocks in the remaining wall are 

cracked and have been filled with non-structural expansion foam (Image VI.2). 

Along the gridline F in the show room, there are exterior, light metal framed fabric canopies above the roll-up 

doors (Image VI.12). These are supported by exterior steel columns and the exterior walls. They appear to be 

anchored to the parapet with thru-bolts and a nut resting on exposed wood blocking (Image VI.11). The blocking 

is discolored and saturated, and the threaded rods are rusting. Exposed wood trim also exists at the transition 

between roof heights where the galvanized trim is damaged, the wood has water damage and is allowing water 

infiltration.  

 

 
Image VI.1 “Vault” in Office Area 

 
Image VI.2 Demolished Wall 
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Image VI.3 Braced Frame on GL 5 

 
Image VI.4 Steel column and wood framed wall in 

Showroom 

 
Image VI.5 Roof framing at pilaster in Showroom 

 
Image VI.6 Steel column and roof framing in 

Showroom 
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Image VI.7 Beam with large wood check in Showroom 

 
Image VI.8 Exterior roof to wall anchorage 

 
Image VI.9 East Elevation of hose tower 

 
Image VI.10 South Elevation of hose tower 
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Image VI.11 Canopy anchorage on GL F 

 
Image VI.12 Exterior canopy 

 
Image VI.13 Braced Frame on GL F 

 
Image VI.14 Water-damaged roof decking in couch 

room 
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Image VI.15 Hose Tower from first floor 

 
Image VI.16 Hose Tower concrete frame with poor 

consolidation 

 
Image VI.17 Interior of hose tower from second floor 

 
Image VI.18 Hose Tower concrete frame 
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Image VI.19 Hose Tower concrete frame 

 
Image VI.20 Hose Tower and louver in CMU wall 

 
Image VI.21 Hose Tower and louver in CMU wall 

 
Image VI.22 Broken CMU block in Hose Tower wall 
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I I I .  VERIFICATION AND ASSESSMENTS 

Verification 

City of Redmond Faci lity Condition Assessment,  Mar 2024  

This report describes the general construction type and deficiencies of the building. Listed structural 

deficiencies include repair of water-damaged roof framing and hose tower seismic reinforcing. 

Redmond Teen Center,  Aug 2002,  OFH Teen Center 2002 TI  and Seismic Plans 

These are the drawings for the renovation and partial structural retrofit in 2002. The structural 

drawings appear generally accurate relative to the as-built conditions observed in the field. 

Swenson Say Fagét,  Redmond City Faci l it ies Bui lding Seismic Evaluation,  Nov 2016 

This report mainly focuses on the Fire Station facilities owned by the City of Redmond. However, there 

is a brief assessment of the Teen center. It generally describes the structure and common deficiencies 

of similar types of buildings. The report questioned whether the hose tower was retrofitted in 2002. 

Based on our observation and review of drawings, it appears that it was not retrofitted.  

 

Assessments 

ASCE 41-17 Tier 1 Evaluation 

The seismic evaluation was conducted using ASCE 41-17 Seismic Evaluation and Retrofit of Existing Buildings. This 

document is a nationally recognized standard used by engineers to evaluate and retrofit existing buildings. New 

building codes include many provisions that require or encourage design and detailing practices that improve the 

seismic performance of a building, including regular building configuration, ductile detailing, and high-quality 

materials. While most existing buildings will not meet these criteria for new construction, ASCE 41 recognizes that 

these existing structural systems still have capacity that the new building code does not otherwise recognize. ASCE 

41 includes guidelines and methods for evaluating the capacities of existing structural elements that might 

otherwise be insufficient when analyzed using the new building code provisions. 

Within the ASCE 41-17 there are four building Performance Levels (lower to higher performance): Collapse 

Prevention (5-E), Life Safety (3-C), Immediate Occupancy (1-B), and Operational (1-A). Typically, only critical 

facilities and other high-risk structures are designed for Immediate Occupancy and Operational performance 

levels. Figure VI.1 and VI.2 summarize each performance level and the anticipated damage to a building designed 

to each performance level. 
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FIGURE VI.1: Table C2-3; ASCE Standard – ASCE/SEI 41-23: American Society of Civil Engineers – Seismic Evaluation 

and Retrofit of Existing Buildings 

 

FIGURE VI.2: Building Performance Levels 

ASCE 41-17 incorporates a multi-tier methodology for evaluating existing structures. Tier 1, which was chosen for 

this analysis, is a preliminary screening phase which utilizes a checklist approach to identify seismic deficiencies. 

As a part of the Tier 1 screening phases, various analyses or “Quick Checks” are to be performed where specifically 

required. Not all items that pass the quick check will necessarily meet more detailed checks nor are they 

guaranteed to meet current code requirements. It should be noted that at this stage, any identified deficiencies 

are preliminary and may or may not be justifiable using a higher tier analysis. Tier 2 and Tier 3 are the evaluation 

and detailed evaluation phases, respectively, which were not conducted at this time. If a deficiency is identified in 

the Tier 1 screening phase, further Tier 2 or Tier 3 analysis may possibly be used to show the specific item is 

acceptable or can be used to design retrofit measures.  
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The Tier 1 analysis consists of checklists evaluating typical structural elements. For each of the Tier 1 checklist 

items, an evaluation of Compliant (C), Non-compliant (NC), Not Applicable (N/A), or Unknown (U) is marked. NC 

does not necessarily mean that the issue cannot be justified with a higher tier evaluation phase; rather, only that 

it does not pass the Tier 1 screening criteria. See Appendix C. 

. 

SCOPE  AND  LIMITATIONS 

The Tier 1 analysis and retrofit scheme is based on site observations, evaluation of available historic drawing 

documents, and preliminary calculations. It should be noted that other deficiencies might exist that have not been 

identified by this screening phase and quick checks. In addition, no material or other structural testing was 

performed at this time for review. No official geotechnical investigation was performed, and this scope only 

included a review of published hazard maps to estimate the liquefaction hazard potential. 

STRUCTURAL DEFICIENCIES 

Based on the ASCE 41-17 Tier-1 evaluation of the building, we have determined the Redmond Old Firehouse Teen 

Center has structural elements that are noncompliant and prevent the building from meeting the minimum 

structural performance objective level for existing buildings (BPOE) as defined in ASCE 41-17. A copy of the 

checklists used to determine the non-compliant (NC) items have been included in the Appendix. The noncompliant 

items and resulting deficiencies are outlined below. 

1. Hose Tower – Inadequate CMU anchorage and in-plane strength and/or stiffness. The hose tower CMU 

is at risk of breaking apart in a seismic event and causing damage to the rest of the structure. The 

mortar beds appear beyond repair and are non-existent in some areas. 

2. Braced frames – Load path and seismic detailing. At the time of its construction, the retrofit steel braced 

frames met seismic requirements; however, engineering and seismic hazard knowledge is continually 

evolving, and they do not meet ductility and stability requirements found in current code. 

3. Diaphragms – Inadequate in-plane strength and/or stiffness. The straight-sheathed diaphragms have 

very low capacity to resists seismic loads.  

4. CMU Walls – Inadequate out-of-plane wall strength. The existing structural CMU walls are under-

reinforced and/or unreinforced in some locations. Additional investigation is required to verify existing 

reinforcing.  

5. Foundations – Inadequate foundation ties and shear, flexural, and uplift anchorage. The building site is 

classified as having a low to moderate susceptibility of liquefaction according to the Washington State 

Dept of Natural Resources hazard map and would be classified as site class D or E per ASCE 7-16. It is 

assumed that all continuous footings under CMU walls and spread footings under columns would need 

to be interconnected with ties to comply with current code requirement for liquefaction mitigation. 

Additional geotechnical investigation is required to determine conformance.
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 STRUCTURAL   1 

 

IV.  PROPOSED REMEDIATION 

Based on the identified deficiencies and building condition, we have developed a conceptual strengthening 

scheme (see Appendix for sketch) for the Old Firehouse Teen center. Strengthening measures are 

recommendations intended to provide a general discussion of the potential mitigation and remediation 

likely needed for this building. However, they are conceptual and do not constitute a final engineered 

solution.  

1. Hose Tower – A cost-effective option to mitigate seismic risk of the hose tower would be to demolish 

the hose tower and rebuild it out of light-framed wood construction. 

2. Braced frames – The braces and gusset plate connections should be replaced. Foundation strengthening 

may be required. 

3. Diaphragms – Add new plywood diaphragm above the existing straight-sheathing. This will require a 

new roof and insulation and possible structural upgrades to the gravity roof framing, such as reinforcing 

beams for additional weight. 

4. CMU Walls – Strengthen CMU walls out-of-plane with steel column strongback bracing.  

5. Foundations – The current soil conditions are unknown and additional geotechnical investigation is 

required to determine conformance. Foundations A contingency should be carried for foundation 

strengthening such as concrete foundation piles or micro-piles with uplift anchorage. 

6. Wood Framing – All wood roof framing members and structural decking should be inspected by a wood 

rot specialist and repaired or replaced where there are concerns of water rot. 
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BUILDING ENVELOPE   1 

I .  SCOPE OF ASSESSMENT 

Relevant Documentation 

• Meng Analysis, City of Redmond Facility Condition Assessment, Mar 2024, MENG Facility Detail 

Report_March 2024.pdf 

• Meng Analysis, Facility Summary, Mar 2014, Doc00329120250508143527.pdf 

• ARC Architects, Redmond Teen Center, Aug 2002, OFH Teen Center 2002 TI and Seismic Plans.pdf 

Additional Investigation 

June 5, 2025: Mackenzie visited the facility to verify previously documented assessments of the building envelope.  

The following summary is based on the findings from the above reports. 
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BUILDING ENVELOPE   2 

I I .  SUMMARY OF CONDITIONS 

The facilities envelope shows signs of aging and failure in some core elements. Roofing and Flashing, Exterior 

Stucco Finishing, and Exterior Windows are especially concerning – showing significant signs of age and failing in 

areas.  Observations are based on visible exterior issues that could impact additional layers of internal roof and 

wall assemblies that are not visible. The Meng analysis did not speculate on damage not visibly apparent, such as 

moisture issues within a wall.  If a more in depth analysis of building assemblies is desired, it is recommended that 

a forensic consultant do selective demolition into walls and roof assemblies for analysis . 

Areas of Concern 

Roofing and Flashing 

The torch down roofing is near end of life, with many patches and bubbling. Areas around the hose tower are of 

particular concern. Gutters and downspouts are failing. Wood deck in the showroom is damaged from previous 

leaks with paint peeling. This paint is likely lead based due to the age of the building. Insulation is likely far below 

current code minimum.  

Windows 

Exterior windows are original single-pane glazing in aluminum frames. Many are broken, warped, and failing. Some 

broken windows have been replaced with plexiglass set in silicon caulking. There is some daylighting between the 

frames and walls. Air infiltration is widespread and some water infiltration is causing condensation buildup which 

may have infiltrated the walls. Windows contain hazardous materials, refer to the Hazardous Materials section 

for details. 

Exterior Walls  

Exterior finish of stucco on concrete block masonry is peeling off in many areas. In some cases (particularly around 

the hose tower), temporary cement board cover has been bolted over to hide failing stucco. This board cover is 

now water damaged. In general cracks and minor damage is present throughout the exterior finish, requiring 

minor maintenance. Interior wall surfaces do not show visible surface damage, but the white coating on plaster 

contains asbestos and likely lead-based paint. Walls are not insulated. 

 

 

Good or Acceptable Condition 

Exterior Doors  

Hollow metal doors appear in acceptable condition. Overhead doors show signs of age. 

Projections 

Fabric awnings in acceptable condition.  

Basement 

Due to asbestos, the basement was not observed. 
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BUILDING ENVELOPE   3 

I I I .  VERIFICATION AND ASSESSMENTS 

Verification 

City of Redmond Faci lity Condition Assessment 

This report provides a line-item analysis of building envelope concerns. The findings are still applicable and 

represent a holistic assessment of the building envelope. 

Faci l ity Summary 

This report is superseded by the 2024 report provided by Meng above.  

Redmond Teen Center 

This drawing set provides some information regarding the recording studio construction. 

Assessments 

The City of Redmond Facility Condition Assessment report was found to be thorough applicable to current facility 

conditions. The summary and proposed remediations are based on that report.  

 

 

 

Draft Print
07/09/2025  1:52:57 PM



   
 

 

BUILDING ENVELOPE   4 

IV.  PROPOSED REMEDIATION 

There is a range of upgrades that can be made to an existing building envelope to meet current code at the time 

of a renovation.  It is not always required to bring all elements up to current code if the particular element is not 

disturbed in a renovation.  However, due to the current damaged condition of the building and needed repairs, 

and the lack of fundamental insulation and other building envelope protections, it is recommended that the 

building undergo a full update of all building assembly components for the health, safety, comfort and durability 

of the building. 

Roofing and Flashing 

Remove existing flashing and roofing. Add rigid insulation above deck to meet or exceed current energy code, 

taper for drainage. Install all new flashing, roofing, downspouts, and gutters.  Repair any roof components that 

may have water damage. 

 

Windows 

Remove and replace all windows with high-efficiency windows and frames.  Repair adjacent wood framing that 

may be damaged by water intrusion, and add window wrap for a water and air barrier and add window flashing. 

Exterior Walls  

Replace all cladding and flashing at hose tower with a modern system providing drainage and a rainscreen. Repair 

and maintain minor cracks around remainder of facility.  Inspect behind areas of damaged stucco for damage to 

concrete masonry wall structure and make required repairs.    

 

On the interior, add furred framing, waterproofing, and rigid insulation to the inside face of all concrete masonry 

walls to meet or exceed current insulation code.  Add a layer of gypsum board and paint for the interior surface 

finish. 

 

Optional alternate: reclad entire building with modern system to replace the stucco, such as a furred rainscreen, 

waterproofing and fiber cement siding, adding insulation at exterior side to meet or exceed current code. 
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Interior Finishes 

   1 

I .  SCOPE OF ASSESSMENT 

Relevant Documentation 

• Meng Analysis, City of Redmond Facility Condition Assessment, Mar 2024, MENG Facility Detail 

Report_March 2024.pdf 

• Meng Analysis, Facility Summary, Mar 2014, Doc00329120250508143527.pdf 

• ARC Architects, Redmond Teen Center, Aug 2002, OFH Teen Center 2002 TI and Seismic Plans.pdf 

Additional Investigation 

June 5, 2025: Mackenzie visited the facility to verify previously documented assessments of the building envelope.  

The following summary is based on the findings from the above reports. 
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Interior Finishes 

   2 

I I .  SUMMARY OF CONDITIONS 

Partitions and Wall  Finishes 

On frame or masonry with lath and plaster. Paint appears in good condition with minor areas needing touch-up. 

Interior surfaces contain asbestos and likely lead-based paint. 

Interior Doors 

Wood doors and frames. Many show signs of paint damage and heavy wear, especially at the restroom doors. 

Likely contain lead-based paint. 

Floor Finishes 

Vinyl composition tile, carpet, and rubber tile. Broadloom carpet with runs/tears, wear, and stains. Mastic and 

other material below contain asbestos. Rubber bases contain asbestos mastic. 

Ceil ing Finishes 

Open ceilings, suspended acoustic ceiling tile (does not meet seismic requirements). Original glue-up fiberboard 

panel ceiling tiles. Ceilings contain asbestos. Worn and scuffed. 

Cabinetry 

Kitchen, dated, worn, and not accessible (see Accessibility section). Office storage consists of standalone shelving 

and cabinets. 

Miscellaneous 

Graffiti on toilet partitions. 

Sound Booth. Currently OSB floor and stair. Exposed studs on booth side. Worn work surface. 

 

Draft Print
07/09/2025  1:52:57 PM



      
 

Interior Finishes 

   3 

I I I .  VERIFICATION OF ASSESSMENT 

Verification 

City of Redmond Faci lity Condition Assessment 

This report provides a line item analysis of building envelope concerns. The findings are still applicable and 

represent a holistic assessment of the building envelope. 

Faci l ity Summary 

This report is superseded by the 2024 report provided by Meng above.  

Redmond Teen Center 

This drawing set provides some information regarding the recording studio construction. 

Assessments 

The City of Redmond Facility Condition Assessment report was found to be thorough applicable to current facility 

conditions. The summary and proposed remediations are based on that report.  
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Interior Finishes 

   4 

IV.  PROPOSED REMEDIATION 

Partitions and Wall  Finishes 

It is expected interior partitions will remain in place. Update all walls with fresh finishes or coats of paint. Abate 

hazardous materials per the hazardous materials report. 

Interior Doors 

Update all doors with fresh paint. Replace doors any doors that cannot be restored to like-new condition. Abate 

as required per the hazardous materials section. 

Floor Finishes 

Provide all new flooring. Abate as required per the hazardous materials section. 

Ceil ing Finishes 

Refresh all ceiling finishes. Replace worn and broken finishes. Replace suspended acoustic tile ceilings with seismic 

systems. 

Cabinetry 

Replace all Kitchen cabinetry. Replace standalone storage at Front Desk with new built-in cabinetry. Refresh all 

work surfaces. 

Miscellaneous 

Refresh toilet partitions. 

Sound Booth: provide new floor and wall finishes to cover exposed OSB board flooring and studs at half-wall. 

Replace existing work surface with new countertop.
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MECHANICAL   1 

V.  SCOPE OF ASSESSMENT 

Relevant Documentation 

 Meng Analysis, City of Redmond Facility Condition Assessment, Mar 2024, MENG Facility Detail 

Report_March 2024.pdf 

 Meng Analysis, Facility Summary, Mar 2014, Doc00329120250508143527.pdf 

Additional Investigation 

June 5th, 2025:  Hargis visited the site to investigate fire protection, plumbing, heating, ventilation and 

air conditioning assessment related to current conditions and codes. 
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MECHANICAL   2 

VI.  SUMMARY OF CONDITIONS 

The mechanical systems are tired and do not meet current construction standards with many systems well beyond 

their useful life.  Systems do not meet the current energy codes and have not been upgraded related to energy 

conservation for both plumbing and HVAC.  Some systems have failed and are no longer in use.  The fire sprinkler 

system is active and functioning.  The restroom fixtures are active and functioning. 

  

Fire Protection 

The system itself is functioning and has been tested in the past year.  A fire hydrant is within 50’ of the fire 

department connection (FDC) and post indicator valve (PIV).  The riser is located on the West side of the building 

in a riser room that shares as a storage space with gym type equipment.  There is a single dry riser, however, the 

system itself along with the backflow do not meet current water safety standards or NFPA-13 standards.  The 

sprinkler heads themselves are not quick response heads.  The system is functional and holding pressure.   
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MECHANICAL   3 

 

  

  

  

  

                                                          

Figure M1A and M1B – Fire xFIRiser with backflow  

Plumbing 

The plumbing system consists of older vitreous china fixtures for the water closets utilizing tank style flushing.  

There is a urinal in the men’s restroom.  ADA for these fixtures was attempted, but there are some variations that 

meet current standards.  The lavs are in counter style in the main restrooms and wall hung at the apparatus bay.  

The drinking fountain was replaced at some point and has a bottle filler component.  The kitchen area has a 

standard stainless steel sink.  There is a functioning shower within the apparatus bay.  Only two hose-bibbs were 
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MECHANICAL   4 

observed on the exterior of the building in conjunction with an irrigation system.  A mop sink exists in a room 

beyond the men’s restroom.  All fixtures are in fair condition.  None have current water saving features or 

requirements meeting water conservation requirements.   

  

The piping distribution system could not be observed other than where exposed at the water heater and below 

grade at an access panel.  Based on the age of the building, it is likely that the sanitary sewer lines are not cast 

iron, but should be confirmed in conjunction with videoing of the lines to understand the condition.  The piping is 

a combination of galvanized and copper.  The water heater was replaced in 2014/15 based on the manufacture 

date.  The hot water system is currently using natural gas with a flue through the roof.  A circulation pump was 

not observed allowing for a hot water recirculation system to get hot water to lavatory fixtures within the health 

code required 10 seconds.  These systems were observed to be functioning, but well beyond their useful life. 

  

 

  

                                                                                                                           

Figure M2 – Water Heater      Figure M3 – Fixtures       Figure M4 – Drinking Fountain  

HVAC 

The HVAC system is antiquated for current day requirements and programming.  Some spaces have electric wall 

heaters to provide heating within the original building.  Signage is posted to not place anything in front of the 

units for the risk of fire.  The ventilation for these spaces is through opening windows.  There is no ventilation 

system for the existing building other than the addition.  The existing main building consists of four Modine style 

gas fired furnaces with flues through the roof.  These units do not distribute air evenly through the space and are 
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MECHANICAL   5 

loud when used (exceeds code required NC-40 or 45 for the various spaces).  There is one each in the larger activity 

rooms and two in the old apparatus bay that contains the stage.  It was not confirmed whether these units were 

functioning or not.  Each unit is controlled off of a stand-alone thermostat.  The three restrooms (men’s, women’s 

and family/unisex) have a combined exhaust fan serving these spaces.  The interior spaces do not have access to 

windows or ventilation.  The addition is served by a 4-ton packaged gas/electric carrier rooftop unit that serves 

the sound studio and practice spaces only.  This system does have ventilation air with ducting routed on the roof 

and not through the building.  Based on the serial number, it appears the unit was manufactured in 2010.  The 

exhaust fan ages could not be confirmed.  All of these systems are beyond their useful life. 

  

The equipment has been replaced along throughout the life of the building with the most recently observed new 

equipment being the packaged rooftop unit from 2010.  The exhaust fans, wall heaters and gas fired units are all 

older than 20 years.  The ducting on the roof did not appear to be insulated and does not meet current energy 

code requirements for efficiency or refrigerant type.  Some of the thermostats did not appear to be functioning 

as the readout was not visible. 

  

 

 

 

 
 

 

  

      

Figure M5 – Packaged HVAC unit                  Figure M6 – HVAC unit  Exterior Ducting  
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Figure M7 – Gas Furnace      Figure M8 – Wall  Heater       Figure M9 – Thermostat  
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MECHANICAL   7 

VII.  VERIFICATION AND ASSESSMENTS 

Verification 

City of Redmond Faci lity Condition Assessment 

This report provides a summary of the teen center on pages 510-553.  Original construction was 1952 with gas as 

the energy source.  The description of the fire, plumbing and HVAC aligns with this summary.   

Faci l ity Summary 

This report is superseded by the 2024 report provided by Meng above.  

  

Assessments 

The water at the restrooms did not get hot right away and took well over a minute to get hot water to the lav. 

Hargis observed that some of the thermostats were not functional and that the gas heaters were manually 

controlled.   

Some of the existing shower and restrooms were converted to storage with plumbing lines abandoned and floor 

drains sealed. 

When reviewing the rooftop exhaust fans, the fan wheels were not active.  It could not be determined how the 

exhaust fans are being controlled 
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MECHANICAL   8 

VIII.  PROPOSED REMEDIATION 

Remediation 

In general, the mechanical systems are all well beyond their useful life and should be replaced in their entirety.  

None of the mechanical systems meet current codes or energy conservation measures.  Some of the piping is in 

excess of 70 years old including all of the underground piping.  This stated, the fire protection system, plumbing 

fixtures and HVAC system in general met code at the time of construction and is not required to be brought up to 

current codes.   

Minimum recommendations are as follows: 

 Update plumbing fixtures to meet ADA requirements 

 Provide circulation pump and hot water circulation system to meet health code standards at the lavatory 

fixtures. 

 Updating the control systems so the gas furnaces can be better controlled. 

 Confirm exhaust fans are functioning properly for the restrooms and mop sink location 

 

General recommendations are as follows: 

 Upgrade fire sprinkler riser with current backflow standards and state requirements 

 Upgrade fire sprinkler heads to quick response to meet current standards 

 Update water heater based on age of equipment and current load requirements 

 Replace existing galvanized and copper piping with new and provide non asbestos style insulation 

 Jet and clean existing sanitary sewer lines.  Provide photos to ensure existing system does not have pits or 

failed piping repaired as needed. 

 Replace existing gas furnaces with packaged rooftop equipment and/or VRF equipment with DOAS meeting 

current energy code for larger spaces and offices.  The wall heaters and gas furnaces would be removed. 

 Replace existing rooftop unit with new based on the age of the equipment 

 Replace/Upgrade exhaust fan systems at mop sink, restrooms, kitchen, etc to align with current code 

requirements and validate make-up air is properly provided. 

 Update control system with new 
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ELECTRICAL   1 

IX.  SCOPE OF ASSESSMENT 

Relevant Documentation 

 Meng Analysis, City of Redmond Facility Condition Assessment, Mar 2024, MENG Facility Detail 

Report_March 2024.pdf 

 Meng Analysis, Facility Summary, Mar 2014, Doc00329120250508143527.pdf 

Additional Investigation 

June 5th, 2025:  Hargis visited the site to investigate electrical systems assessment related to current 

conditions and codes. 
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ELECTRICAL   2 

X.  SUMMARY OF CONDITIONS 

Much of the electrical system infrastructure is over 20 years in age and in general provides reasonable 

functionality for the current building uses but is outdated when compared to current construction standards and 

code requirements. 

Power Distribution Equipment 

The electrical service consists of a 400A 120/240V single phase overhead service connected from exterior PSE 

37.5kVA pole mount transformer.  The 400A service panel (Square D) is was installed in 2002 based on record 

drawings and supplies four additional branch circuit panels.  Electrical panel summary is as follows: 

1) Main service panel MDP.  400A ,120/240V, 1phase, 3 wire, bolt-on circuit breakers.  Square-D installed in 

2002.  Condition appears adequate.  Location is in a utility/electrical room. 

2) Panel A.  100A, 120/240V, 1phase, 3wire, 30 circuit bolt-on circuit breakers.  Square-D installed in 2002.  

Condition appears adequate.  Location is at the north recreation room. 

3) Panel B.  50A 1phase, 120/240V, 3wire, 30 circuit bolt-on circuit breakers with isolated ground bus.  

Square-D installed in 2002.  Condition appears adequate.   This panel is supplied through a 10kVA isolation 

transformer for audio noise control and located within the sound studio space. 

4) Panel 1.  100A, 120/240V, 1phase, 3wire, 12 circuit residential load center style with plug-in circuit 

breakers.  Half of the breakers are using high density dual breakers.  Square-D, 1970s vintage.  Panel is 

beyond useful life.  Location is in electrical service room. 

5) Panel 2.  100A, 120/240V, 1phase, 3wire, 24 circuit residential load center style with plug-in circuit 

breakers.  Half of the breakers are using high density dual breakers.  Square-D, 1970s vintage.  Panel is 

beyond useful life.  Location is in the auditorium area. 

 

 

 
 

Figure E1 – Electrical Panels 
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ELECTRICAL   3 

The electrical panels do not include arc flash labels as recommended by NFPA70E for equipment maintenance.  

Not clear if a fault study has been performed in past.  Panels 1 and 2 do not have any spare circuits available.  

Several spare circuits are present in Panels MDP, A and B.  Regular electrical panel maintenance is not evident at 

this facility.  The electrical service capacity appears adequate for the building. 

  

Branch Power 

Branch power consists primarily of EMT raceways although concealed construction areas were not reviewed.  

Power receptacles appear to be located in appropriate locations although additional distribution would be 

recommended for new construction.  Receptacles appear to be 20 year or older.  Several extension cords are 

installed at the auditorium stage areas – proper power circuit allocation should be reviewed.  

Lighting 

Interior light fixtures are predominantly fluorescent surface or lay-in using T8 lamps.  Overall lighting distribution 

is adequate.  Interior lighting controls are through manual on/off switching.  Automatic occupancy sensor or 

dimming controls are not installed.  Exterior light fixtures consist of wallpacks surrounding the building and surface 

mount fixtures along front of building.  Specific exterior fixture lamp types or functionality was not reviewed.  

Distribution of perimeter lighting appears adequate.  Electromagnetic timeclocks for site lighting are located in 

the electrical room.  Functionality is not known. 

 

 

 

Figure E2 – Light Fixtures 

  

  

Fire Alarm 

Fire alarm system is controlled from a Fire Lite zoned type panel Model 5024UD connected to a wireless control 

communicator.  Fire alarm devices per the FA panel markings includes horn/strobes, exterior alarm bell, 1 smoke 

detector, 2 pull stations and sprinkler valve monitoring.  There are recent fire department testing records that 
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ELECTRICAL   4 

show no deficiencies.  The system is outdated although it appears to be functioning adequately.  Fire alarm 

distribution devices appear to meet code requirements. 

 

 

 

 

 

 

 

 

 
 

Figure E3 – Fire Alarm Panel          Figure E4 – Telecom Enclosure  

  

Telecommunications Systems 

Telecommunications is connected through a wall mount data/voice enclosure within the electrical room.  Cat (5 

or 6) data wiring is distributed to office areas within the building.  The system appears to be functional.  Wifi 

repeaters are installed throughout the building.  A detail review of wiring distribution was not performed.   

  

The building includes a Maxsys security system alarm keypad.  This system appears to be outdated.  Functionality 

is not known. 
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ELECTRICAL   5 

XI.  VERIFICATION AND ASSESSMENTS 

Verification 

City of Redmond Faci lity Condition Assessment 

The content within the 2024 Meng report are consistent with the recent electrical systems review findings by 

Hargis. 

Assessments 

Electrical service capacity appears to be adequate for the building use. 

Electrical panels do not include arc flash labels as recommended by NFPA70E. 

Two legacy load center style electrical panels are beyond useful life and do not have spare circuits.  

Internal wiring condition is a concern and should be reviewed. 

The building does not include a generator backup power system. (not required per code) 

The three electrical panels from 2002 include 10kAIC rated circuit breakers. 

Power circuiting may not be adequate in some building areas. 

Emergency lighting is through self-contained battery fixture units.  Emergency lighting coverage is 

adequate in most areas although is missing from restrooms. 

Exterior lighting fixtures are outdated.  Timeclock control functionality was not reviewed. 

Interior lighting utilizes T8 fluorescent lamps.  Interior lighting controls is limited to manual  on/off 

switching. 

The fire alarm panel is a zoned system that appears to be limited to five zones.  Pull stations are not 

located at all exterior doors. 

There appears to be legacy unused telecom and low voltage infrastructure within the electrical room. 
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ELECTRICAL   6 

XII.  PROPOSED REMEDIATION 

Much of the electrical infrastructure is outdated and should be considered for replacement as part of planned 

remodels.  In general the existing systems appear to be functional.  Our recommendations include minimum 

actions due to safety concerns and additional secondary recommendations associated with operational, 

maintenance and energy savings enhancements. 

Minimum Recommendations 

 Perform power short circuit study and arc flash calculations.  Verify electrical panels are properly rated for 

fault current and provide arc flash labels per NFPA70E recommendations. 

 Replace the two legacy load center electrical panels with new.  At a minimum review internal electrical wiring 

conditions and address any issues. 

 Perform thermographic scan of all electrical panels to ensure proper terminations. 

 Test all emergency battery pack light fixtures for proper operation.  Install emergency lighting in restrooms 

and other non-illuminated areas. 

 Review code requirements for building egress and associated fire alarm pull stations.  Install additional 

stations where required by code. 

 Test and address timeclock auto on/off function of all exterior light fixtures. 

General Recommendations 

 Replace all light fixtures with LED.  Interior and exterior.  This will save energy and lower lifetime operating 

costs. 

 Install lighting controls consisting of occupancy sensor, manual dimming and daylighting controls consistent 

with current code requirements.  Replace exterior lighting controls with digital system with multiple 

programming schedules. 

 Replace existing power receptacles with new.  Review receptacle distribution and add devices and circuits 

where appropriate. 

 Replace existing fire alarm system with analog addressable system with internal diagnostics to enhance 

reliability and maintenance.  Replace existing notification devices and pull stations. 

 Test telecommunications system and station wiring.  Review need for additional locations with stakeholders. 

 Review and remove legacy, unused low voltage and power wiring within the electrical room. 
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X. HAZARDOUS MATERIALS 

To 

City of Redmond 

For 

Old Fire House Teen Center 

16510 NE 79th St. 

Redmond, WA 98052 

Dated 

July 9, 2025 

Project Number  
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HAZARDOUS MATERIALS   1 

I .  SCOPE OF ASSESSMENT 

Relevant Documentation 

 Meng Analysis, City of Redmond Facility Condition Assessment, Mar 2024, MENG Facility Detail 

Report_March 2024.pdf 

 Meng Analysis, Facility Summary, Mar 2014, Doc00329120250508143527.pdf 

• Amec Foster Wheeler, Summary of Asbestos-Containing Materials, May 2015, Summary- Teen 

Center.pdf 

• Amec Foster Wheeler, Bulk Asbestos Sampling and Analysis_Old Fire Station and Teen Center, 

May 2015, Bulk Asbestos Sampling and Analysis_Old Fire Station and Teen Center.pdf 

• Amec Foster Wheeler, Sample Collection Locations, May 2015, Figure Teen Center 

• NVL Labs, RE: Bulk Asbestos Fiber Analysis, NVL Batch # 1507912.00, May 2015, Lab Results 

RED OFC1-ACM.pdf 

 NVL Labs, RE: Bulk Asbestos Fiber Analysis, NVL Batch # 15079013.00, May 2015, Lab Results 

RED OFC2-ACM.pdf 

Additional Investigation 

June 3, 2025: Perteet visited the site to complete a preliminary assessment of the building interior to 

determine any safety concerns related to hazardous materials. No concerns were raised during the site 

visit.  

June 18th, 2025: Perteet visited the site to complete an AHERA compliant limited hazardous building 

materials survey to identify hazardous materials that will require abatement or mitigation prior to 

building demolition. The survey included the sampling of additional suspect asbestos containing 

materials (ACM) lead containing paint, as well as  an inventory of fluorescent light ballasts that may 

contain PCBs, mercury-containing fluorescent and high-intensity discharge (HID) lamps and 

temperature control thermostats, and potential CFC-containing components that were not identified 

in the previous hazardous materials survey conducted by Amec Foster Wheeler in May 2015.  This site 

sampling visit encompassed both the interior and exterior building envelope including the building 

roof.     
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HAZARDOUS MATERIALS   2 

I I .  SUMMARY OF CONDITIONS AND VERIFICATION 

The Old Firehouse Teen Center is a one-story building that was constructed in 1952 and partially renovated in 

2002. In 2015 Amec Foster Wheeler completed a Hazmat Inspection that included sampling and analysis of suspect 

ACM, lead containing paint, and arsenic (CMU and mortar), including an inventory of other hazardous materials 

within the building.  The results of the sampling and analysis for asbestos are provided in the NVL laboratory 

reports dated May 6 and 7, 2015. The sampling and testing identified ACM within the building that included 

window glazing, trace black flooring mastic, white skim coat with plaster walls, off-white material on CMU walls, 

hard mudded piping, and aircell piping. Gaskets and insulation associated with the basement boiler were 

presumed ACMs. Some lead-based paint was found, along with an inventory of PCB-containing light ballasts and 

mercury-containing lamps were also noted. No arsenic was found in the CMU and CMU mortar.  
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HAZARDOUS MATERIALS   3 

I I I .  ASSESSMENT 

Perteet observed the same hazardous mater ials  identif ied in the orig inal  hazmat inspect ion 

performed by Amec Foster Wheeler in May 2015.  Selected ACMs were resampled to AHERA 

standards (minimum of two samples per homogenous area) .   Perteet also completed an 

addit ional  sampling of  painted mater ials  covering the build ing to identi fy  any addit ional  

lead-based paint surfaces.  An inventory of f luorescent l ight bal lasts that may contain PCBs,  

mercury-containing f luorescent and high-intensity discharge (HID) lamps and temperature 

control  thermostats,  and potentia l  CFC-containing components was also performed.     

In addition, Perteet recommends addressing the potential for vermiculite (ACM) inside the CMU throughout the 

building prior to abatement/demolition.   
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HAZARDOUS MATERIALS   4 

IV.  PROPOSED REMEDIATION 

Any remodeling or replacement of the existing Teen Center building requires abatement of all hazardous 

materials.  This abatement can be accomplished while preserving the integrity of the building under a remodel 

scenario.  If full removal of the existing building is proposed in a replacement scenario, then abatement of the 

hazardous materials can be completed under selective demolition prior to final demolition of the structure. 
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COST ESTIMATE  1 

XI.  COST ESTIMATE SUMMARY 

Costs for both abatement and renovation as well as new construction are included in the attached cost estimate, 

see Appendix A for additional detail. A summary of these estimates are as follows. Based on Wiggins 

Preconstruction Services “Best Guess” estimate, Building Renovation would cost $8,889,721 while demolition and 

new construction would cost $11,707,548. These values represent moderately conservative estimates based on 

conceptual information and current market conditions. 

Note: There is a potential cost increase for a Deep Foundation Retrofit. If the Geotech report finds liquefaction is 

a hazard, additional foundation work will be required. This effort is not included in the base estimate for 

renovation or new construction. See alternates for each option in Appendix A for additional details.  
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Mackenzie / Perteet

Concept Estimate
Version: DRAFT

July 9, 2025

Old Firehouse Teen Center Renovation
Redmond, WA
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

PROJECT INFORMATION

Owner: City of Redmond Project Name: Old Firehouse Teen Center Renovation

Location: Redmond, WA Project Type: Community Center

Building GSF: 8,600 Site Gross Area: -

PROJECT SCHEDULE

Bid Date: Q2, 2026 Construction Strt: Q3, 2026

Duration: 10 to 12 months Mid-Point: Q1, 2027

Phasing: Single Phase

DOCUMENTS INFORMATION

Drawings Set: Summary of Facility Conditions Design Firm: Mackenzie / Perteet

Other Reports:

ESTIMATE DESCRIPTION

Estimate Level: Concept Estimate Estimate Date: July 9, 2025

Delivery Method: Design - Bid - Build Set Aside Reqs: No

Swing Shift? No Occupied Bldg? No

Renovation? Yes Critical Facility? No

ESTIMATOR

Name: Matt Wiggins Title: Principal

Phone: (360) 870-5100 Email: mattw@wigginsprecon.com

EXECUTIVE SUMMARY

July 9, 2025
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description Renovation New Construction

Demolition & Abatement $718,200 $307,919

Building Improvements $3,805,926 $4,774,385

Sitework Improvements $549,367 $1,800,000

Soil Liquefaction Structural Requirements Excluded Excluded

Contractor General Conditions & Requirements $500,000 $720,000

Total Est. Construction Cost (Today's $) $5,573,493 $7,602,304

Escalation to Midpoint (Q3, 2026 @ 4% / Yr) $557,349 $760,230

Total Estimated Contract Cost (Escalated) $6,130,842 $8,362,534

Owner Soft Costs (Design Fees, Owner Consultants, Moving, 

Permits, City Admin., Builder's Risk Insurance, Construction C.O. 

Contingency, FF&E, & Sales Tax)

$2,758,879 $3,345,014

Total Estimated Project  Cost $8,889,721 $11,707,548

July 9, 2025

COMPARISON COST SUMMARY
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

Building Selective Demolition & Abatement 1 LS $718,200

Building Improvements 8,600 GSF $442.55 $3,805,926

Sitework Improvements (see separate Perteet est.) 1 LS $549,367

Contractor General Conditions & Requirements 10 MO $50,000 $500,000

$5,573,493

Escalation to Midpoint (Q1, 2027 @ 4% / Yr) 10% on $5,573,493 $557,349

$6,130,842

Owner Soft Costs (Design Fees, Owner Consultants, 

Moving, Permits, City Admin., Builder's Risk Insurance, 

Construction C.O. Contingency, FF&E, & Sales Tax)

45% on $6,130,842 $2,758,879

$8,889,721

Exclusions

Renovation Project Alternates (values are total project cost including escalation & owner soft costs)

685,850

July 9, 2025

RENOVATION OVERALL COST SUMMARY

Total Estimated Construction Contract (less Sales Tax)

Alternative Delivery Method (10 to 20% first construction cost budget increase is recommend if project is not 

competitively hard bid)

Total Estimated Facility Renovation Construction Cost (Today's Dollars)

New Addition Construction (project is assumed to stay within the existing building footprint)

Seismic updates beyond "Life Safety" level of performance

Major Program & Interior Layout Chances (estimate assumes maximum reuse of existing partitions with some 

code required modifications)

Commercial Kitchen Equipment (type 1 hood, grease interceptor, etc.. not anticipated)

New Overhead Doors (existing assumed to remain)

Music Recording Equipment

Total Estimated Project Cost

Deep foundation retrofit (if Geotech report finds that liquefaction is a hazard)
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

8,600 gsf $8.00 $68,800

Mechanical, Electrical and Plumbing 8,600 gsf $4.00 $34,400

Misc. requirements

Supervision, hauling, and dump fees 15% on $103,200 $15,480

F2010 - Building Elements Demolition $118,680

1 ls $284,985 $284,985

1 ls $180,000 $180,000

Included w/ Soft Costs

F2020 - Hazardous Components Abatement $464,985

Subtotal Direct Costs $583,665

Estimating / Design Contingency 15% on $583,665 $87,550

Contractor Markup (OH&P, Insurance, Bond, B&O Tax) 7% on $671,215 $46,985

Total Estimated Construction Cost (Today's Dollars) $718,200

SELECTIVE DEMOLITION & ABATEMENT ESTIMATES DETAIL

July 9, 2025

Engineer oversight

F2010 - Building Elements Demolition

Selective building demolition (structural, exterior enclosure, & 

interior construction)

F2020 - Hazardous Components Abatement

Hazardous materials abatement (Dickson Company budget 

allowance)

CMU vermiculite abatement (Dickson Company budget 

allowance)
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

QTY UOM $ / UOM Total Cost

8,600 GSF $13.58 $116,800

8,600 GSF $0.00 $0

8,600 GSF $46.98 $404,000

8,600 GSF $60.35 $519,002

8,600 GSF $35.42 $304,630

8,600 GSF $33.94 $291,850

8,600 GSF $0.00 $0

8,600 GSF $32.49 $279,400

8,600 GSF $0.00 $0

8,600 GSF $18.21 $156,627

8,600 GSF $57.55 $494,948

8,600 GSF $6.00 $51,600

8,600 GSF $51.71 $444,700

8,600 GSF $13.37 $115,000

8,600 GSF $11.74 $101,000

8,600 GSF $0.00 $0

8,600 GSF $0.00 $0

$3,279,557

Estimating / Design Contingency 15.0% on $3,279,557 $491,934

Contractor Markup (OH&P, Insurance, Bond, B&O Tax) 7.0% on $491,934 $34,435

$3,805,926

F10

F20

Group Element

Building Direct Construction Costs Subtotal

Total Building Construction Cost (Today's Dollars)

Plumbing

HVAC

Fire Protection

Electrical

Equipment

Furnishings (Casework)

Special Construction

Selective Building Demolition

Conveying Systems

B30

C10

C20

C30

D40

D50

E10

E20

D10

D20

D30

Foundations

Basement Construction

Superstructure

Exterior Enclosure

Roofing

Interior Construction

Stairs

Interior Finishes

July 9, 2025

BUILDING RENOVATION ELEMENTS SUMMARY (UNIFORMAT II)

Ref

A10

A20

B10

B20
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

A10 Foundations

8,600 gsf $10.00 $86,000

Perimeter Drainage See sitework estimate

A1010 - Standard Foundations 8,600 GSF $10.00 $86,000

1,290 sf $20.00 $25,800

Trenches, Pits & Bases

New Mech Pads - Allowance 200 sf $25.00 $5,000

A1030 - Slabs on Grade 8,600 GSF $3.58 $30,800

8,600 GSF $13.58 $116,800

A20 Basement Construction

8,600 GSF $0.00 $0

B10 Superstructure

8,600 gsf $25.00 $215,000

Structural Concrete, Masonry, and Steel 8,600 GSF $25.00 $215,000

A1010 - Standard Foundations

Structural Concrete, Masonry, and Steel

Subtotal A10 Foundations

Subtotal A20 Basement Construction

July 9, 2025

Mixture of existing CMU wall retrofitting & structural steel 

strongback construction to achieve code minimum seismic 

performance standards (includes upgrading existing brace 

frames) - Area allowance

BUILDING RENOVATION ESTIMATE DETAIL

A1030 - Slabs on Grade

Footing system retrofits to meet code minimum seismic 

performance standards - Area allowance

Patching of Slab on Grade (incl. reinforcing, base course & 

vapor barrier) - 15% of existing allowance
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

July 9, 2025

BUILDING RENOVATION ESTIMATE DETAIL

8,600 sf $15.00 $129,000

1 ls $60,000 $60,000

Structural Wood Framing 8,600 GSF $21.98 $189,000

8,600 GSF $46.98 $404,000

B20 Exterior Enclosure

5,656 sf $11.50 $65,044

Exterior wall finish

6,868 sf $30.00 $206,040

WRB & rigid insulation 6,868 sf $11.00 $75,548

Exterior paint & sealants

Paint, sealer, caulking and sealants - Area budget 6,868 sf $2.50 $17,170

Building graphics

Building identifying signage - Allowance 1 ls $5,000 $5,000

B2011, 12 - Exterior Wall Construction & Parapets 8,600 GSF $42.88 $368,802

No work anticipated

B2016 - Exterior Soffits 8,600 GSF $0.00 $0

1,212 sf $100.00 $121,200

B2020 - Exterior Windows 8,600 GSF $14.09 $121,200

Structural Wood Framing

Roof framing retrofit - New plywood diaphragm w/ structural 

upgrades to beams and columns for additional gravity load 

(includes support framing for new rooftop equipment) - Area 

allowance

Aluminum storefront, std. insulated glazing, anodized finish

Insulating Assembly on Interior Face of Exterior Walls (GWB - 

Finish 1 Side, vapor barrier, 2x4 wd framing, batt insulation)

B2011, 12 - Exterior Wall Construction & Parapets

Subtotal B10 Superstructure

B2016 - Exterior Soffits & Canopies

Existing to remain

New cladding allowance (mixture fiber cement & 

concealed fastener metal panel accents)

B2020 - Exterior Windows

Hose Tower replacement (wood framed)
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

July 9, 2025

BUILDING RENOVATION ESTIMATE DETAIL

2 ea $7,500 $15,000

ADA auto operator, per vestibule 1 ea $10,000 $10,000

1 ls $4,000 $4,000

No work anticipated

B2020 - Exterior Doors 8,600 GSF $3.37 $29,000

8,600 GSF $60.35 $519,002

B30 Roofing

Roof finishes & insulation

8,600 sf $27.00 $232,200

Flashings & sheet metal

Copings, roof system flashing & rough carpentry, downspouts, etc..15% on $232,200 $34,830

Accessories

Walk pads, fall restraint anchors, etc.. 8,600 sf $3.50 $30,100

B3010 - Roof Coverings 8,600 GSF $34.55 $297,130

Glazed roof openings None anticipated

Roof hatch & ladder 1 ea $7,500 $7,500

B3020 - Roof Openings 8,600 GSF $0.87 $7,500

8,600 GSF $35.42 $304,630

Overhead doors

Subtotal B30 Roofing

B3020 - Roof Openings

Storefront doors & hardware, per leaf

B3010 - Roof Coverings

Membrane roofing system w/ rigid insulation

Existing doors to remain

B2030 - Exterior Doors

Existing doors & frames to remain - Misc. hardware 

adjustments

Subtotal B20 Exterior Enclosure

Glazed doors & entrances

Solid exterior doors
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

July 9, 2025

BUILDING RENOVATION ESTIMATE DETAIL

C10 Interior Construction

8,600 gsf $10.00 $86,000

8,600 gsf $1.00 $8,600

8,600 gsf $0.50 $4,300

Retractable partitions None anticipated

Interior balustrades

Ramp railings, per ramp 3 ea $2,000 $6,000

Interior windows and storefronts

HM relites - Allowance 250 sf $40.00 $10,000

C1010 - Partitions 8,600 GSF $13.36 $114,900

HM / SCW Dr, HM frame, & hardware - per leaf 25 ea $3,600 $90,000

20% on $90,000 $18,000

C1020 - Interior Doors 8,600 GSF $12.56 $108,000

Raised flooring & ramp systems

New stage and sound booth floor systems 500 sf $30.00 $15,000

ADA ramps @ Stage, Sound Booth, & Recording 3 ea $5,000.00 $15,000

Toilet Partitions

Full height, zero sight line 6 ea $1,100 $6,600

Toilet Accessories

Single occupant restrooms, ADA 2 ea $2,500 $5,000

WC stall accessories 6 ea $500.00 $3,000

Handwash area 2 ea $2,500 $5,000

C1030 - Fittings

GWB Partitions - Area allowance for code required updates 

(maximum reuse of existing layout assumed)

Misc. carpentry, blocking, & backing - Area budget

C1010 - Partitions

Interior caulking & joint sealants - Area budget

C1020 - Interior Doors

Premiums (STC & fire rated, electronic hardware, door glazing)
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

July 9, 2025

BUILDING RENOVATION ESTIMATE DETAIL

Identifying Devices

Code signage - Area budget 8,600 gsf $0.25 $2,150

Wayfinding and room signage - Area budget 8,600 gsf $0.50 $4,300

General fittings and specialties

8,600 gsf $1.50 $12,900

C1030 - Fittings 8,600 GSF $8.02 $68,950

8,600 GSF $33.94 $291,850

C20 Stairs

None anticipated

C2010 - Stair Construction 8,600 GSF $0.00 $0

8,600 GSF $0.00 $0

C30 Interior Finishes

Paint to walls, doors, frames and misc. - Area budget 8,600 sf $5.00 $43,000

Acoustical wall panels

Show Room - Allowance 1 ls $20,000 $20,000

Recording Studio - Allowance 1 ls $10,000 $10,000

8,600 gsf $5.00 $43,000

C3010 - Wall Finishes 8,600 GSF $13.49 $116,000

Flooring & wall bases (all new assumed) - Area allowance 8,600 gsf $9.00 $77,400

C3020 - Floor Finishes 8,600 GSF $9.00 $77,400

Lockers, FECs, corner guards, knox box, etc… - Area 

budget

C2010 - Stair Construction

C3010 - Wall Finishes

Subtotal C10 Interior Construction

Wall tile, finish carpentry & other manufactured wall panels / 

coverings - Area allowance

No stair construction anticipated (see C10 for ADA access 

ramps)

C3020 - Floor Finishes

Subtotal C20 Stairs
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

July 9, 2025

BUILDING RENOVATION ESTIMATE DETAIL

Ceilings Finishes (all new assumed) - Area allowance 8,600 gsf $10.00 $86,000

C3030 - Ceiling Finishes 8,600 GSF $10.00 $86,000

8,600 GSF $32.49 $279,400

D10 Conveying Systems

8,600 GSF $0.00 $0

D20 Plumbing

Bottle Fill/Drinking Fountain 1 EA $4,287.61 $4,288

Lav: CT - Toilet Rooms 4 EA $939.89 $3,760

Lav: WH - Apparatus Bay 1 EA $1,037.87 $1,038

  Lav/DF Carrier 2 EA $434.90 $870

  TMV-2 under counter 5 EA $359 $1,795

Sink: SS, 2 Compartment - Kitchen 1 EA $1,647.31 $1,647

    Domestic Water Outlet Box 1 EA $308.90 $309

Service Sinks, Molded Stone 1 EA $2,175.81 $2,176

Urinal 1 EA $906.90 $907

  Urinal Carrier 1 EA $435 $435

Water Closet: Floor Mount, Tank Flush 4 EA $1,142.06 $4,568

Shower, ADA 1 EA $8,227.72 $8,228

Domestic Hot Water Heater 1 EA $16,000 $16,000

Combustion/vent 1 EA $2,673.23 $2,673

Expansion Tank 1 EA $1,327.30 $1,327

Domestic Hot Water Circ Pump 1 EA $1,501.06 $1,501

Service Valves 12 EA $250.18 $3,002

Subtotal C30 Interior Finishes

C3030 - Ceiling Finishes

Subtotal D10 Conveying Systems

D2010 - Plumbing Fixtures

D2020 - Domestic Water Distribution
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

July 9, 2025

BUILDING RENOVATION ESTIMATE DETAIL

Water Hammer Arrestors 5 EA $239 $1,197

WH-1 2 EA $1,011.15 $2,022

Domestic water piping and fittings 608 LF $54.43 $33,096

Piping Insulation 608 LF $18.58 $11,295

D2030 - Sanitary Waste

Sanitary waste and vent piping 390 LF $54.78 $21,364

Shower Drain, EEW Drain 1 EA $537.52 $538

  TPV-1 (trap primer) 1 EA $825.32 $825

Wall Clean Out 5 EA $250.18 $1,251

D2090 Other Plumbing

Excavation and Native Fill 116 LF $87.48 $10,141

Access Panels 5 EA $348.16 $1,741

Video Waste Piping - Allowance 1 LS $3,100.30 $3,100

Seismic 1 LS $623.33 $623

1 ls $14,910.00 $14,910

D20 - Plumbing 8,600 GSF $18.21 $156,627

8,600 GSF $18.21 $156,627

D30 HVAC

D3041 Air Distribution Systems

8,600 GSF $22.50 $193,500

Ductwork and fittings, OSA/SA/RA/HREA 7,740 LB $14.86 $114,985

Wall Heater 2 EA $1,652.60 $3,305

Flexible ductwork 204 LF $17.50 $3,561

Volume Control Dampers 37 EA $63.69 $2,356

Duct insulation 2,365 SF $5.25 $12,416

Sound lining 237 SF $10.96 $2,591

Air Devices (GRD's) 37 EA $266.66 $9,867

Replace eixsting existing rooftop unit with new and replace 

gas furnaces with rooftop VRF equipment + DOAS

Plumbing contractor general requirements (trucking, rentals, 

cleanup, labeling, trade supervision, etc..)

Subtotal D20 Plumbing
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

July 9, 2025

BUILDING RENOVATION ESTIMATE DETAIL

D3042 Exhaust Ventilation Systems

Exhaust Fans and Roof Curbs, including roof curbs 4 EA $1,183.93 $4,736

Ductwork and fittings 215 LB $11.32 $2,434

Sound lining 2 SF $11.89 $23

Flexible ductwork 30 LF $17.50 $525

Grilles, registers and diffusers 4 EA $197.92 $792

D3060 Controls and Instrumentation

Controls/EMCS 8,600 GSF $13.00 $111,800

D3070 Systems Testing and Balancing

Test and Balance (TAB) 1 LS $5,757.70 $5,758

Commissioning 1 LS $6,315.48 $6,315

D3090 Other HVAC

Seismic 1 LS $1,148.27 $1,148

1 LS $18,835.00 $18,835

D30 - HVAC 8,600 GSF $57.55 $494,948

8,600 GSF $57.55 $494,948

D40 Fire Protection

8,600 gsf $6.00 $51,600

D40 - Fire Protection 8,600 GSF $6.00 $51,600

8,600 GSF $6.00 $51,600

D50 Electrical

8,600 gsf $3.50 $30,100

1 ls $30,000 $30,000

None anticipated

8,600 gsf $2.50 $21,500

Generator & Transfer Equipment

Mechanical Equipment and Branch (new rooftop units)

Subtotal D40 Fire Protection

Fault calculations, arc flash labels and thermographic scanning

HVAC contractor general requirements (trucking, rentals, 

cleanup, labeling, trade supervision, etc..)

Adjust existing sprinkler system (includes upgrading existing 

riser)

Distribution (replace legacy panels and reconnection of branch 

circuits)

Subtotal D30 HVAC
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

July 9, 2025

BUILDING RENOVATION ESTIMATE DETAIL

8,600 gsf $5.00 $43,000

8,600 gsf $14.00 $120,400

Stage lighting See E1020

Fire Alarm, EMT concealed (new) 8,600 gsf $4.00 $34,400

LV System (existing to remain, some new drops) 8,600 gsf $2.50 $21,500

8,600 gsf $5.00 $43,000

1 ls $75,000 $75,000

8,600 gsf $3.00 $25,800

Photovoltaic system None anticipated

D50 - Electrical 8,600 GSF $51.71 $444,700

8,600 GSF $51.71 $444,700

E10 Equipment

Theater & stage equipment 1 ls $100,000 $100,000

E1020 - Institutional Equipment 8,600 GSF $11.63 $100,000

Residential equipment

Kitchen appliance package 1 ls $15,000 $15,000

E1090 - Other Equipment 8,600 GSF $1.74 $15,000

8,600 GSF $13.37 $115,000

E20 Furnishings

Fixed Casework (all new assumed) - Area allowance 8,600 gsf $10.00 $86,000

Blinds & other window treatment

Roller shades, manual 1 ls $15,000 $15,000

E1020 - Institutional Equipment

Subtotal E10 Equipment

E2010 - Fixed Furnishings

E1090 - Other Equipment

Lighting (replace existing w/ LED, new controls)

Power Devices & Branch, EMT concealed (all new recepts)

A/V Systems

Subtotal D50 Electrical

CCTV & Access Controls

Show Room

Other
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

July 9, 2025

BUILDING RENOVATION ESTIMATE DETAIL

E2010 - Fixed Furnishings 8,600 GSF $11.74 $101,000

EXCLUDED

E2020 - Moveable Furnishings 8,600 GSF $0.00 $0

8,600 GSF $11.74 $101,000

F10 Special Construction

8,600 GSF $0.00 $0

F20 Selective Building Demolition

See Separate Estimate

F2010 - Building Elements Demolition 8,600 GSF $0.00 $0

Removal of hazardous components See Separate Estimate

F2020 - Hazardous Components Abatement 8,600 GSF $0.00 $0

8,600 GSF $0.00 $0

F2010 - Building Elements Demolition

Subtotal F20 Special Construction

Subtotal F20 Selective Building Demolition

E2020 - Moveable Furnishings

Subtotal E20 Furnishings

F2020 - Hazardous Components Abatement

Selective building demolition (structural, exterior enclosure, & 

interior construction)
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

Total Building Demolition & Abatement 1 LS $307,919

New Building 8,600 GSF $555.16 $4,774,385

Sitework Improvements (all new) 40,000 SGA $45.00 $1,800,000

Contractor General Conditions & Requirements 12 MO $60,000 $720,000

$7,602,304

Escalation to Midpoint (Q1, 2027 @ 4% / Yr) 10% on $7,602,304 $760,230

$8,362,534

Owner Soft Costs (Design Fees, Owner Consultants, 

Moving, Permits, City Admin., Builder's Risk Insurance, 

Construction C.O. Contingency, FF&E, & Sales Tax)

40% on $8,362,534 $3,345,014

Land Acquisition Costs Excluded

$11,707,548

Exclusions

Alternates (values are total project cost including escalation & owner soft costs)

617,265

Alternative Delivery Method (10 to 20% first construction cost budget increase is recommend if project is not 

competitively hard bid)

July 9, 2025

NEW BUILDING OVERALL COST SUMMARY

Total Estimated Facility Renovation Construction Cost (Today's Dollars)

Total Estimated Construction Contract (less Sales Tax)

Total Estimated Project Cost

Deep foundations (if Geotech report finds that liquefaction is a hazard)

Size Increase (project is assumed to have same GSF as existing building)

Seismic updates beyond "Life Safety" level of performance

Commercial Kitchen Equipment (type 1 hood, grease interceptor, etc.. not anticipated)

Music Recording Equipment
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

Description QTY UOM $ / UOM Total Cost

Building demolition

8,600 sf $11.00 $94,600

G1010,20 - Site Clearing & Demolition $94,600

1 ls $158,000 $158,000

Included w/ Soft Costs

F2020 - Hazardous Components Abatement $158,000

Subtotal Direct Costs $252,600

Estimating / Design Contingency 15% on $252,600 $37,890

Contractor Markup (OH&P, Insurance, Bond, B&O Tax) 6% on $290,490 $17,429

Total Estimated Construction Cost (Today's Dollars) $307,919

Engineer oversight

Remove existing building (including foundations)

July 9, 2025

TOTAL BUILDING DEMOLITION & ABATEMENT ESTIMATES DETAIL

G1010,20 - Site Clearing & Demolition

F2020 - Hazardous Components Abatement

Hazardous materials abatement (Dickson Company budget 

allowance)
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City of Redmond

Old Firehouse Teen Center Renovation

Redmond, WA

Concept Estimate

QTY UOM $ / UOM Total Cost

8,600 GSF $25.00 $215,000

8,600 GSF $0.00 $0

8,600 GSF $60.00 $516,000

8,600 GSF $75.00 $645,000

8,600 GSF $36.00 $309,600

8,600 GSF $40.00 $344,000

8,600 GSF $0.00 $0

8,600 GSF $35.00 $301,000

8,600 GSF $0.00 $0

8,600 GSF $30.00 $258,000

8,600 GSF $70.00 $602,000

8,600 GSF $7.00 $60,200

8,600 GSF $75.00 $645,000

8,600 GSF $14.00 $120,400

8,600 GSF $12.00 $103,200

8,600 GSF $0.00 $0

8,600 GSF $0.00 $0

$4,119,400

Estimating / Design Contingency 15.0% on $4,119,400 $617,910

Contractor Markup (OH&P, Insurance, Bond, B&O Tax) 6.0% on $617,910 $37,075

$4,774,385

July 9, 2025

NEW BUILDING ELEMENTS SUMMARY (UNIFORMAT II)

Ref Group Element

A10 Foundations

B30 Roofing

C10 Interior Construction

C20 Stairs

A20 Basement Construction

B10 Superstructure (Wood Framed)

B20 Exterior Enclosure

D30 HVAC

D40 Fire Protection

D50 Electrical (includes AV equipment)

C30 Interior Finishes

D10 Conveying Systems

D20 Plumbing

F20 Selective Building Demolition

Building Direct Construction Costs Subtotal

Total Building Construction Cost (Today's Dollars)

E10 Equipment (includes theater equipment)

E20 Furnishings (Casework)

F10 Special Construction
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EXECUTIVE SUMMARY 
 
Perteet, Inc. conducted a limited hazardous building materials survey on the Old Firehouse Teen Center building 
located at 16510 NE 79th Street, in Redmond, WA 98052 (the Property). The Survey was completed for City of 
Redmond to identify, to the extent feasible, regulated building materials that may require abatement prior to 
demolition activities. This Survey included visual inspections of the interior and exterior of the Property building for 
the presence of suspect asbestos-containing materials (ACM), lead-based paint (LBP) and lead-containing 
building materials, polychlorinated biphenyls (PCB)-containing fluorescent light ballasts, mercury-containing 
lamps, and refrigerant systems that may contain Chlorofluorocarbon (CFCs); along with the sampling and 
analysis of suspect ACM and LBP. Amec Foster Wheeler conducted a Good Faith Inspection for the Property 
building win May 2015 (Amec Inspection). Perteet reviewed the results of that inspection and conducted this 
survey to identify any additional hazardous materials. 
 
The Amec Inspection identified the following regulated building materials. Perteet is not aware of any renovations 
to the building since the Amec Inspection. 
 

Regulated Material Material Description/Sample 
ID Quantity(1)/Location 

Materials containing equal to or more than 
1 percent asbestos  

  

 Window Glazing (white, brittle) 2,000 LF/Exterior metal framed 
windows 

 Trace black flooring mastic 800 SF/southwest office, north 
storage, and south office 

 White skim coating on plaster 
and CMU walls 

Throughout walls and ceilings 

 Diner-style seating base (red, 
cementitious) 

70 SF/Game Room 

 Hard mudded piping manifold 
insulation (white, hard) 

10 LF/Basement 

 Hard mudded water piping 
fittings, elbows 

350 Each/Piping tunnels, in walls 
and ceiling 

 Aircell piping insulation (fabric 
lagging on cardboard layers) 

2,500 LF/Piping tunnels, in walls and 
ceiling 

Presumed Asbestos-Containing Material   

 Boiler breach gasket 2/Basement 

 Boiler breach insulation 10 SF/Basement 

Lead-based paint   

 Blue/Door Casing/Wood Not quantified/unknown 
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Regulated Material Material Description/Sample 
ID Quantity(1)/Location 

Lead-based paint Red/Door/Wood Not quantified/unknown 

 Black/Window Panel/Unknown Not quantified/unknown 

Fluorescent light fixtures (Universal Waste) Magnetic ballasts (assumed to 
contain regulated 
concentrations of PCBs in 
Washington State) 

135 ballasts/Throughout building 

 Mercury-containing fluorescent 
light bulbs 

250 light bulbs/Throughout building 

 Mercury-containing HID 10/Exterior 

NOTES: 

(1)Quantities of hazardous materials are preliminary estimates that should be verified by an abatement contractor before providing removal 
estimates.  
ACM = asbestos-containing materials 
CMU = cement masonry unit 
HID – High intensity discharge lamps 
PCB = polychlorinated biphenyl 
 

Perteet’s survey identified no additional ACM or lead-based paint. Additional regulated materials identified 
during Perteet’s survey included five (5) lead vent tubes located on the roof; a refrigerator (likely CFCs) located in 
the main office and; a heating, ventilation and air conditioning (HVAC) unit containing CFCs located on the roof.  
 
Cement masonry unit (CMU) walls were observed throughout the building. Vermiculite (known to often contain 
asbestos) is commonly used in CMU walls for insulation and fire resistance. Perteet did not inspect the interior of 
the CMU walls; therefore, the CMU walls should be inspected prior to abatement and demolition activities, to 
determine whether abatement is required. 
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1.0 INTRODUCTION 
 
Perteet Inc. (Perteet) has prepared this report to present the results of the limited hazardous building materials 
survey (the survey) conducted at the Old Firehouse Teen Center building located at 16510 NE 79th Street, in 
Redmond, WA 98052 (the Property; Figure 1 – Vicinity Map).  
 
Perteet’s survey included visual inspections of the interior and exterior of the Property building for the presence of 
any suspect asbestos-containing materials (ACM), lead-based paint (LBP) and lead-containing building 
materials, polychlorinated biphenyls (PCB)-containing fluorescent light ballasts, mercury-containing lamps, and 
refrigerant systems that may contain Chlorofluorocarbon (CFCs); along with the sampling and analysis of 
suspect ACM and LBP. Perteet based its’ survey on the Amec Foster Wheeler Good Faith Inspection from May 
2015 (Amec Inspection). Perteet reviewed the results of that inspection and conducted this survey to identify any 
additional hazardous materials. 
 
The purpose of Perteet’s survey was to identify building materials and components at the Property that may 
require special handling and/or disposal during any future demolition and construction activities. The survey was 
conducted by an Asbestos Hazard Emergency Response Act (AHERA)-accredited Building Inspector(s).1 Copies 
of AHERA certifications are provided in Appendix D. 
 
This report includes inspection findings and presents the laboratory analytical results from samples collected from 
the building.  
 
2.0 PROPERTY DESCRIPTION 
 
The Property consists of one (1) parcel (King County Parcel No. 122505-9059) approximately 0.64 acres in size 
and located at 16510 NE 79th Street, Redmond, WA. The Property building is a former fire station and current 
teen center measuring at 7,907 square feet (vintage 1952). The building is constructed of masonry and contains a 
single story with a basement that measures approximately 150 square feet. The basement is occupied by a boiler. 
The most recent tenant improvements for the community teen center were completed in 2000.  
 
3.0 HAZARDOUS MATERIALS SURVEY 
 
Perteet performed its survey on June 18, 2025. The scope of the survey included the following: 

• Visual inspection of the interior and exterior of the Property building for the presence of suspect ACM, 
lead-based paint and lead-containing building materials, PCB-containing fluorescent light ballasts, 
mercury-containing lamps, and refrigerant systems that may contain CFCs. 

• Collection and analysis of bulk samples to identify the presence of asbestos-containing building 
materials.  

• Collection and analysis of suspect lead-based paint samples to confirm whether the paint contained 
lead. 

• Documentation of the number of lead-containing building materials (vent tubes), fluorescent light 
ballasts, mercury-containing fluorescent and high-intensity discharge (HID) lamps, and potential CFC-
containing components at the Property building. 

• Preparation of this report. 

 
1 As required by Part 763 of Title 40 of the Code of Federal Regulations (40 CFR 763; US Environmental Protection Agency 1987). 
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3.1 Asbestos 
 
Perteet conducted a survey for suspect ACM on the Property building, which included collecting bulk samples of 
miscellaneous, in accordance with AHERA sampling protocol. The sample collection and handling methods are 
described below, along with a summary of the laboratory analytical results.  
 
3.1.1 Procedures and Methodology  
 
Sample locations of identified suspect ACM in accessible locations were chosen by the inspector. The following 
sampling procedures were followed: 

• Non-destructive sampling techniques were used. 

• Labelling sample containers with identification numbers, and sample locations and material type were 
documented on a sampling data form. 

• Collecting samples with a decontaminated knife or chisel to cut out or scrape off the material. When 
layers were present in the building material, all layers were penetrated and incorporated into each 
specific sample. 

• Each sample was placed in a resealable plastic bag, which was then sealed. 

• Sampling tools were decontaminated with wet wipes, and loose material generated during sampling was 
wet-wiped to remove all debris. 

• Protective clothing, wet wipes, rags, and drop cloths were placed in a labeled plastic waste bag for 
disposal. 

• Sample bags were placed in a large, labeled, resealable plastic bag for transport to NVL Laboratories, 
Inc. of Seattle, Washington, a National Voluntary Laboratory Accreditation Program (NVLAP) 
laboratory, using chain-of-custody protocols for Bulk Asbestos Analysis by Polarized Light Microscopy, 
US Environmental Protection Agency (EPA) Method 600R-93/116. A copy of the NVLAP certificate of 
accreditation is included in Appendix C. 

 
3.1.2 Results 
 
Perteet collected a total of 45 samples (16510-01 through 45) of suspect ACM from the interior and exterior of the  
Property building. Sample locations are presented on Figure 2 and 3, and analytical results are provided in Table 
1. Laboratory analytical reports are provided in Appendix B. No ACM was identified during this survey. 
 
Materials containing greater than 1 percent asbestos (ACM) identified in the Amec Foster Wheeler Inspection. 
Laboratory analytical reports are provided in Appendix A: 

• Approximately 2,000 square feet of window glazing (white, brittle) located on exterior metal framed 
windows.  

• Approximately 800 square feet of trace black flooring located on the floor in the southwest office, north 
storage, and south office. 

• White skim coating on plaster and cement mason unit (CMU) walls throughout the walls and ceiling of 
the building. 

• Approximately 70 square feet of diner-style seating base (red, cementious) located in the Game Room. 
• Approximately 10 square feet of black mastic associated with blue carpet flooring (Sample ID 210-265 

and 266) located in Rooms 27 and 28 on the 2nd floor. 
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• Approximately 10 linear feet of hard mudded piping manifold insulation located in the basement. 
• Approximately 350 each hard mudded water piping fittings, elbows located in the basement/piping 

tunnels and in the walls and ceilings throughout. 
• Approximately 2,500 square feet of aircell piping insulation (fabric lagging on cardboard layers) located 

in the basement/piping tunnels and in the walls and ceiling throughout. 
 
3.1.3 Presumed Asbestos-Containing Materials 
 
The following building components were not tested but should be presumed to contain asbestos: 

• Approximately 2 boiler breach gaskets located in the basement. 
• Approximately 10 square feet boiler breach insulation located in the basement. 

 
3.2 Lead 
 
Perteet conducted a survey for interior and exterior paint coatings on the Property. Perteet also inspected for other 
lead materials. The sample collection and handling methods are described below, along with a summary of the 
laboratory analytical results.  
 
3.2.1 Procedures and Methodology  
 
Sample locations of identified painted surfaces were chosen by the inspector in accessible locations. The following 
sampling procedures were followed: 

• Use of personal protective equipment, including gloves and/or protective coveralls. 

• Labelling sample containers with identification numbers, and sample locations were documented on a 
sampling data form. 

• Each sample was placed in a resealable plastic bag, which was then sealed. 

• Protective clothing, wet wipes, rags, and drop cloths were placed in a labeled plastic waste bag for 
disposal. 

• Sample bags were then placed in a large, labeled, resealable plastic bag for transport to NVL 
Laboratories, Inc. of Seattle, Washington, an AIHA Laboratory Accreditation Programs, LLC laboratory 
using chain-of-custody protocols for lead by EPA Method 7000B and EPA Method 3051/6010D. A copy 
of the laboratory accreditation is included in Appendix C.  

 
3.2.2 Results 
 
Amec Foster Wheeler collected a total of 3 paint chip samples from representative interior painted surfaces at the 
Property building. No laboratory analytical reports were provided to Perteet; however, the results were listed in the 
Amec Inspection, as included in Appendix A. Based on the United States Department of Housing and Urban 
Development/EPA standard for lead-based paint of 1.0 mg/cm², as defined by Title X of the 1992 Housing and 
Community Development Act, all 3 samples collected are considered LBP (Appendix A). 
 
Perteet collected a total of 8 paint chip samples (16510-01 through 08) from representative interior and exterior 
painted surfaces at the Property building. Sample locations are presented on Figure 2, and laboratory analytical 
results are provided in Table 2. The laboratory analytical reports are provided in Appendix B. Pereet’s survey 
indicated detectable concentrations of lead in paint as follows: 
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• Off-white/Concrete/Wall located in the hose tower 
 
No lead-based paint was identified during Perteet’s survey. 
 
Approximately five (5) lead vent tubes were identified on the roof of the Property building during this survey. The 
vent tubes were not sampled, and the presence of lead is assumed based on the inspector’s observations. 
 
3.3 Fluorescent Light Ballasts 
 
Magnetic fluorescent light ballasts manufactured prior to July 1, 1978, may contain PCBs. All ballasts 
manufactured after July 1, 1978, that do not contain PCBs are required to be marked “No PCBs”. The “No PCBs” 
label indicates less than 50 parts per million (ppm) PCBs in the ballast; however, PCBs in Washington are 
regulated above 2 ppm (WAC 173-303-9904). As such, magnetic ballasts with “No PCBs” labeling may contain 
regulated concentrations of PCBs. Magnetic fluorescent light ballasts manufactured after 1978 may contain 
diethylhexyl phthalate (DEHP). Both PCBs and DEHP are listed as a Washington dangerous waste. Electronic 
ballasts have been used since the early 1990s, after discontinued use of DEPH in magnetic ballasts. Electronic 
ballasts contain heavy metals that may fail the Toxicity Characteristic Leaching Procedure (TCLP) under WAC 
173-303. The specific number and location of the inventoried ballasts were as follows: 
 

• Throughout the building—135 magnetic ballasts were identified. 

• No electronic ballasts were identified. 
 
3.4 Mercury 
 
Fluorescent and HID lamps, which may contain mercury, were inventoried during the survey. Perteet personnel 
counted a total of 250 fluorescent (located throughout the building) and 10 HID lamps (exterior walls) at the 
Property building. This inventory was confirmed in the Amec Inspection. 
 
3.5 CFCs 
 
A rooftop HVAC unit was observed during the survey, as well as a single refrigerator in the main office. 
Refrigerant located inside the HVAC and refrigerator should be presumed to contain CFCs unless sampled and 
otherwise shown.  
 
4.0 RECOMMENDATIONS 
 
Based on the information gathered during the survey, Perteet offers the following recommendations. 
 
4.1 Asbestos 
 
Planning and coordination of ACM removal should begin prior to demolition activities. The ACM identified in this 
report should be removed by certified, trained, and protected personnel using appropriate work practices and 
engineering controls prior to disturbance by renovation or demolition, as outlined in WAC 296-62, Part I-1, WAC 
296-65, and PSCAA Regulation III, Article 4. The ACM should also be disposed of in accordance with the EPA 
National Emissions Standards for Hazardous Air Pollutants, 40 CFR 61, Subpart M. 
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Building materials with equal to or less than 1 percent asbestos should be handled according to WAC 296-62, 
which outlines general work practices and air monitoring requirements when building materials containing equal 
to or less than 1 percent asbestos are impacted by renovation or demolition.  
 
If any additional, previously unsampled, suspect materials are encountered during demolition activities, sampling 
should be performed by an AHERA-accredited Building Inspector and analysis by an NVLAP-accredited 
laboratory to evaluate asbestos content prior to disturbing the material. 
 
4.2 Lead 
 
Any contractor who may come into contact with materials containing lead at any detectable concentration is 
required to address worker exposure responsibilities as outlined in WAC 296-155-176. 
 
Any identified lead-painted surfaces or leaded material (such as lead vent pipes/exhaust stacks on the roof) 
slated for impact by future demolition activities should be removed, handled, and disposed of or recycled in 
accordance with WAC 296-155, which applies to construction work with materials containing lead. 
 
Should additional, previously unsampled, painted surfaces be revealed through demolition activities, the coatings 
must be sampled and analyzed to evaluate lead content prior to destruction, removal, or potential personnel 
exposure.  
 
The purpose of sampling representative painted surfaces for lead was for a hazard evaluation and not for 
disposal purposes. Additional sampling and evaluation will need to be performed prior to disposal. Waste 
generators are required to determine if there are any hazardous levels of lead prior to disposal by using a Toxicity 
Characteristic Leaching Procedure (TCLP) to characterize the waste. Demolition waste streams with leachable 
lead concentrations exceeding 5.0 mg/L when analyzed for lead by the TCLP test are considered hazardous and 
require special handling according to federal and state regulations, including 40 CFR 247. A TCLP evaluation on 
building materials is required prior to disposal.  
 
4.3 Fluorescent Light Ballasts 
 
All magnetic light ballasts are assumed to contain PCBs and/or DEHP and should be handled and disposed of 
according to state and federal regulations (i.e., workers should employ proper personal protective equipment 
when handling the ballasts and properly store the ballasts in sealed plastic bags or buckets to minimize potential 
contact with any exposed or leaking PCB- and/or DEHP-containing oil). All PCB and DEHP waste must be 
labeled, manifested, transported, and disposed of according to federal and state regulations, including 40 CFR 
761.  
 
Electronic ballasts should be recycled prior to demolition activities. 
 
4.4 Mercury 
 
Fluorescent and HID lamps may contain mercury vapors. These lamps should be removed without breakage and 
disposed of properly in accordance with WAC 173-303-573, Standards for Universal Waste Management. 
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4.5 CFCs 
 
If refrigeration components containing CFCs are encountered through demolition activities, the refrigerant should 
be properly transported, recycled, and reclaimed in accordance with all applicable federal, state, and local 
regulations by an authorized hazardous waste handler. 
 
5.0 LIMITATIONS 
 
The services described in this report were performed consistent with generally accepted professional consulting 
principles and practices. No other warranty, expressed or implied, is made. These services were performed 
consistent with our current consulting agreement with the client. This report is solely for our client’s use and 
information unless otherwise noted. This document is not meant to be used as a hazardous materials specification 
document. Any reliance on this report by a third party is at such party’s sole risk. 
 
CMU walls were observed throughout the building. Vermiculite (known to often contain asbestos) is commonly 
used in CMU walls for insulation and fire resistance. Perteet did not inspect the interior of the CMU walls; 
therefore, the CMU walls should be inspected prior to abatement and demolition activities, to determine whether 
abatement is required. 
 
Opinions and recommendations contained in this report apply to conditions existing when services were 
performed and are intended only for the client, purposes, locations, time frames, and project parameters 
indicated. Perteet is not responsible for the impacts of any changes in environmental standards, practices, or 
regulations subsequent to performance of services. Perteet does not warrant the accuracy of information supplied 
by others or the use of segregated portions of this report. 
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Sample ID Sample Date Material Description Location Lab Description

Material Type: 
TSI, Surfacing, 
Misc. Bulk Asbestos1

*16510-01 6/18/2025 Layer 1: 12x12-inch black mottling vinyl floor tile
Layer 2: Backing with beige mastic Main hallway, north

Layer 1: Black crumbly vinyl tile
Layer 2: Backing thin layer beige crumbly material M

ND
ND

*16510-02 6/18/2025 Layer 1: 12x12-inch grey with mottling vinyl floor tile
Layer 2: Backing with tan adhesive Main hallway, north

Layer 1: Gray vinyl tile
Layer 2: Backing trace of tan adhesive with fibrous debris M

ND
ND

*16510-03 6/18/2025 Layer 1: 12x12-in red with mottling vinyl floor tile
Layer 2: Gray backing with adhesive Main hallway, north

Layer 1: Red vinyl tile with fibrous debris
Layer 2: Backing gray crumbly material with adhesive M

ND
ND

*16510-04 6/18/2025 Layer 1: Gray speckled vinyl floor sheeting
Layer 2: White backing
Layer 3: Gray mastic Woman's restroom

Layer 1: Gray ribbery vinyl surface speckled pattern
Layer 2: White fibrous backing with adhesive
Layer 3: Gray crumbly material M

ND
ND
ND

*16510-05 6/18/2025 Layer 1: 4-inch grey vinyl cove base
Layer 2: Backing with off-white mastic Game room, entrance from hallway

Layer 1: Gray rubbery material with paint
Layer 2: Backing trace off-white mastic with debris M

ND
ND

*16510-06 6/18/2025 Layer 1: 4-inch black vinyl cove base
Layer 2: Backing with tan adhesive Hallway across from basement entrance

Layer 1: Black rubbery material with fibrous debris
Layer 2: Backing tan adhesive with paper and paint M

ND
ND

*16510-07 6/18/2025 Layer 1: Multicolored carpet
Layer 2: Backing with adhesive Main office

Layer 1: Multi-colored woven fibrous material
Layer 2: Backing gray rubbery material and adhesive with debris M

ND
ND

*16510-08 6/18/2025 Layer 1: Red and blue carpet squares
Layer 2: Backing with adhesive Closet by tv room

Layer 1: Multi-colored woven fibrous material
Layer 2: Backing gray rubbery material and adhesive and debris M

ND
ND

*16510-09 6/18/2025 White elastomeric window glazing Southwest office, west window Clear soft material M ND
*16510-10 6/18/2025 Brown fiberboard wall panel with paint Southwest office, east wall Tan compressed fibrous material with paint M ND
*16510-11 6/18/2025 Glue dot Game room, above 2-ft x 2-ft white fiberglass ceiling tile Brown crumbly loose mastic with fibrous debris M ND
*16510-12 6/18/2025 Black window door pane foam Media lab room, across from entrance Black soft elastic material with fibrous debris M ND
*16510-13 6/18/2025 Layer 1: Black wall carpet with mastic

Layer 2: Tan mastic Media lab room, entrance
Layer 1: Black & white woven fibrous material with white & black plastic mesh with mastic
Layer 2: White fibrous and plastic mesh with tan mastic M

ND
ND

*16510-14 6/18/2025 Grey HVAC duct seam sealant Media lab room, HVAC, ceiling Gray soft crumbly elastic material with paint M ND
*16510-15 6/18/2025 2-ft x 2-ft white ceiling tile with pinholes and gouges TV room Beige compressed fibrous material with paint M ND
*16510-16 6/18/2025 White sink undercoating Kitchen, shallow stainless steel sink White crumbly soft loose material M ND
*16510-17 6/18/2025 White sink undercoating Kitchen, deep stainless steel sink White crumbly soft loose material M ND
*16510-18 6/18/2025 1-ft x 3-ft brown fiberboard ceiling tile Computer lab, ceiling Tan compressed fibrous material with paint M ND
*16510-19 6/18/2025 Light grey brittle window glazing South office window (2'x8') White crumbly loose material with paint M ND
*16510-20 6/18/2025 Tan cement asbestos board Exterior, east wall, near entry Thin layer beige compressed material with paint M ND
*16510-21 6/18/2025 White elastomeric window frame siding sealant Exterior, south office window Gray soft crumbly material with paint M ND
*16510-22 6/18/2025 White crumbly relite window putty Exterior, south, main entry White crumbly loose material with paint M ND
*16510-23 6/18/2025 Dark grey elastomeric door frame sealant South door to media room Black soft elastic material with paint M ND
*16510-24 6/18/2025 Roll-on asphalt roofing with pebbles Roof, north Black asphaltic soft loose material with granules M ND
*16510-25 6/18/2025 Black asphaltic HVAC fence footing sealant Roof, north, HVAC fence footings  Black asphaltic soft loose material with granules M ND
*16510-26 6/18/2025 Gray elastomeric HVAC duct seam sealant Roof, north Gray soft elastic material M ND
*16510-27 6/18/2025 Light grey roof vent sealant Roof, center Gray soft elastic material M ND
*16510-28 6/18/2025 Light grey sealant along siding to flashing Roof, hose tower, south Gray soft elastic material M ND

16510-29 6/18/2025 Layer 1: Swirl multicolored carpet
Layer 2: Backing Hallway across from tv room

Layer 1: Multi-colored woven fibrous material
Layer 2: Backing brown rubbery material M

ND
ND

16510-30 6/18/2025 Layer 1: Swirl multicolored carpet
Layer 2: Backing Hallway across from tv room

Layer 1: Multi-colored woven fibrous material
Layer 2: Backing brown rubbery material M

ND
ND

16510-31 6/18/2025 Layer 1: Red carpet
Layer 2: Backing with adhesive Closet by tv room

Layer 1: Multi-colored woven fibrous material
Layer 2: Backing gray rubbery material with tan adhesive M

ND
ND

16510-32 6/18/2025 Layer 1: Red carpet
Layer 2: Backing with adhesive Closet by tv room

Layer 1: Multi-colored woven fibrous material
Layer 2: Backing gray rubbery material with thin layer adhesive M

ND
ND

Table 1. Asbestos-Containing Materials Sample Inventory and Results
Old Firehouse Teen Center

Redmond, Washington
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Sample ID Sample Date Material Description Location Lab Description

Material Type: 
TSI, Surfacing, 
Misc. Bulk Asbestos1

16510-33 6/18/2025 Layer 1: Light grey, white speckled vinyl floor sheeting
Layer 2: Backing with mastic Room across from basement entrance

Layer 1: Gray rubbery vinyl with speckled surface
Layer 2: Beige fibrous backing with mastic M

ND
ND

16510-34 6/18/2025 Layer 1: Light grey, white speckled vinyl floor sheeting
Layer 2: Backing with mastic Room across from basement entrance

Layer 1: Gray rubbery vinyl with speckled surface
Layer 2: Beige fibrous backing with mastic M

ND
ND

16510-35 6/18/2025 Layer 1: Black, blue speckled rubber flooring
Layer 2: Tan adhesive Hallway across from basement entrance

Layer 1: Black hard rubbery material with fibrous debris
Layer 2: Backing tan adhesive M

ND
ND

16510-36 6/18/2025 Layer 1: Black, blue speckled rubber flooring
Layer 2: Tan adhesive Showroom

Layer 1: Black hard rubbery material with fibrous debris
Layer 2: Backing tan adhesive M

ND
ND

16510-37 6/18/2025 Layer 1: 12x12-in yellow ceramic floor tile
Layer 2: Red grout
Layer 3: Gray mortar Shower room, adjacent showroom

Layer 1: Beige ceramic tile
Layer 2: Red brittle material
Layer 3: Gray brittle material M

ND
ND
ND

16510-38 6/18/2025 Layer 1: Clear mastic
Layer 2: 12x12-in yellow ceramic floor tile
Layer 3: Red grout
Layer 4: Gray mortar Shower room, adjacent showroom

Layer 1: Clear soft material with debris
Layer 2: Beige ceramic tile
Layer 3: Red brittle material
Layer 4: Gray crumbly material M

ND
ND
ND
ND

16510-39 6/18/2025 CMU wall Basement entrance room Gray crumbly material with paint and fibrous debris M ND
16510-40 6/18/2025 CMU wall Basement entrance room Gray crumbly material with paint and fibrous debris M ND
16510-41 6/18/2025 Layer 1: Blue and brown carpet

Layer 2: White mesh with mastic Media lab
Layer 1: Multi-colored woven fibrous material with white and black plastic mesh with mastic
Layer 2: White plastic and fibrous mesh with masti M

ND
ND

16510-42 6/18/2025 Layer 1: Blue and brown carpet
Layer 2: Backing Media lab

Layer 1: Multi-colored woven fibrous material
Layer 2: Backing gray rubbery material M

ND
ND

*16510-43 6/18/2025 Dark brown vapor barrier (paper) Basement boiler room, west pipe chase Black asphaltic fibrous material M ND
16510-44 6/18/2025 Black penetration mastic on vent pipe Roof, center Black asphaltic fibrous material with granules M ND
16510-45 6/18/2025 Black penetration mastic on vent pipe Roof, center Black asphaltic fibrous material with granules M ND
Notes: 

ACM = Asbestos-containing material Misc = Miscellaneous

Laboratory analyses conducted by NVL Laboratories, Inc. Seattle, Washington. ND = not detected

Bold and shading denotes that the sample contains asbestos in quantities greater than 1%. PLM = polarized light microscopy

WAC = Washington Administrative Code
1Analyzed by polarized light microscopy and EPA Method 600/R-93/116 
*Sample ID 16510-01 through 28, and 43: additional materials collected to fulfill the AHERA requirement of "manner sufficient" for miscellaneous materials (2 samples) as represented in the  May 2015 Good Faith Inspection  by Amec Foster Wheeler

DOSH = Washington State Department of Occupational Safety and Health

EPA = US Environmental Protection Agency

NESHAP = National Emission Standards for Hazardous Air Pollutants

OSHA = Occupational Safety and Health Administration

Bold denotes detectible concentrations of asbestos. Chapter 296-62 WAC, Part I-1 applies to all asbestos exposure in the workplace.
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Sample ID Sample Date
Description 
(paint, color, substrate)

Location Analytical Results1 

(percent by weight)
16510-L01 6/18/2025 Off-white / Plaster / Wall Game room, west wall <0.014
16510-L02 6/18/2025 White/Plaster/Wall Game room closet, south wall <0.016
16510-L03 6/18/2025 Off-white/GWB/Wall Main hallway, adjacent sprinkler room <0.0093
16510-L04 6/18/2025 Red/GWB/Wall Main hallway, adjacent woman's restroom <0.0062
16510-L05 6/18/2025 Off-white/CMU/Wall Woman's restroom, entry <0.012
16510-L06 6/18/2025 Off-White/Concrete/Wall Hose Tower 0.0061

16510-L07 6/18/2025 Red/Wood/Window Frame Exterior, main entrance <0.018

16510-L08 6/18/2025 Grey/CAB/Wall Exterior, main entrance <0.017
16510-L09 6/18/2025 Off-white/CMU/Wall Exterior, media lab east wall <0.016

0.5%2

Notes: 

Laboratory analyses conducted by NVL Laboratories, Inc. Seattle, Washington CAB = cement asbestos board
1Lead analysis by EPA 7000B and EPA Method 3051/6010D CMU = cement masonry unit
2HUD/EPA standard for lead-based paint. EPA = United States Environmental Protection Agency

<=not detected at a concentration exceeding the laboratory reporting limit HUD = U.S. Department of Housing and Urban Development

GWB = Gypsum Wallboard 

Table 2. Lead-Based Paint Sample Inventory and Results
Old Firehouse Teen Center

Redmond, Washington

Federal Regulations Limit 

NOT FOR CONSTRUCTION 1
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APPENDIX A 
Amec Foster Wheeler Inspection 

 
  



OLD FIRE STATION / TEEN CENTER 
16510 Northeast 79th Street 

 

 
 

 Summary of Asbestos-Containing Materials 

Homogeneous Area Description Quantity Cat. / Type Percent Asbestos 

Exterior metal framed windows Window Glazing 
(white, brittle) 

2,000 LF Misc. / NF 2% Chrysotile 

Floor in southwest office, north 
storage, south office 

Trace black flooring 
mastic 

800 SF Misc. / NF 5% Chrysotile 

Walls and ceilings White skim coating 
on plaster and CMU 
walls 

T / O Walls 
and 
Ceilings 

Surf. / F 4% Chrysotile 

Game Room Diner-style seating 
base (red, 
cementitious) 

70 SF Misc. / NF 4% Chrysotile 

Basement Hard mudded piping 
manifold insulation 
(white, hard) 

10 LF TSI / F 20% Chrysotile 

15% Amosite 

Basement / piping tunnels, in 
walls and ceilings 

Hard mudded water 
piping fittings, 
elbows 

350 Each TSI / F 25% Chrysotile 

21% Amosite 

Basement / piping tunnels, in 
walls and ceilings 

Aircell piping 
insulation (fabric 
lagging on 
cardboard layers) 

2,500 LF TSI / F 50% Chrysotile 

Basement boiler PACM Boiler breach 
gasket 

2 Each Misc. / F Presumed Asbestos-
Containing Material 

Basement boiler PACM Boiler breach 
insulation 

10 SF TSI / F Presumed Asbestos-
Containing Material 



Basement boiler AACM Boiler 
refractory brick 

50 SF Misc. / F Assumed Asbestos-
Containing Material 

AACM Assumed Asbestos-Containing Material 
F Friable 
LF Linear Feet 
ND None Detected 
NF Nonfriable 
Misc. Miscellaneous 
SF Square Feet 
Surf. Surfacing 
TSI Thermal System Insulation 

 Summary of Lead-Based Paint 

Location Component Substrate Color 

Lead Concentration 

(mg/cm2) 

Old Fire Station Door Casing Wood Blue 2.00 

Old Fire Station Door Wood Red 2.30 

Old Fire Station Window Panel Other Black 3.00 

mg/cm2  Milligrams per square centimeter 

 Summary of Bulk Arsenic Sampling 

Sample Number Location Description 

Results 

(mg/kg) 

RED-OFC-AS-01 Old Fire Station – media lab wall CMU <18.0 

RED-OFC-AS-02 Old Fire Station – media lab wall Grey CMU mortar <19.0 

CMU Cement Masonry Unit 
Mg/kg milligrams per kilogram 

 Universal Waste Inventory 

Location 
PCB Light 
Ballasts 

Fluorescent 
Lamps 

High Intensity 
Discharge 
Lamps (HID) 

Old Fire Station / Teen Center 135 250 10 

HID  High intensity discharge 
PCB  Polychlorinated biphenyls 
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Appendix A Bulk Asbestos Sampling and Analysis – Old Fire Station and Teen Center

Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-01 Window glazing (white,
elastomeric)

Misc. /
NF

Southwest office,
south, center window

Throughout patches
in window glazing

ND

RED-OFC-ACM-02 Window glazing (white, brittle) Misc. / F Southwest office,
south, center
window

Throughout exterior
metal framed
windows

25 windows /

2,000 LF

2% Chrysotile

RED-OFC-ACM-03 Vinyl cove base (4”, grey) with
off-white mastic

Misc. /
NF

Southwest office Southwest office,
hall, work room,
office, vault, storage,
restrooms, game
room,
art/reading/game
room,

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-04 Green and beige carpet with
green glue and trace black
mastic

Misc. /
NF

Southwest office
floor

Southwest office,
north storage,
south office

800 SF

Layer 1: ND
Layer 2: ND

Layer 3: 5% Chrysotile

RED-OFC-ACM-05 Fiberboard wall panel (brown) Misc. /
NF

Southwest office wall Southwest office, Layer 1: ND
Layer 2: ND

RED-OFC-ACM-06 Vinyl floor tile (12”x12”, grey with
mottling) with clear glue

Misc. /
NF

Main hall, south Main hall, game
room, art room, hall
near kitchen

462

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-07 Vinyl floor tile (12”x12”, red with
mottling) with clear glue

Misc. /
NF

Main hall, south Main hall, game
room, art room, hall
near kitchen

124

Layer 1: ND
Layer 2: ND
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Appendix A Bulk Asbestos Sampling and Analysis – Old Fire Station and Teen Center

Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-08 Vinyl floor tile (12”x12”, black
with mottling) with clear glue

Misc. /
NF

Main hall, south Main hall, game
room, game room,
hall near kitchen
124

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-09 Multicolored carpet (blue, pink,
grey)

Misc. /
NF

Small work room Small work room,
counter, storage
room, game room, art
storage rooms, north
hall, computer lab,

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-10 CMU wall (grey, cementitious)
with trace off-white material

Misc. /
NF

Old vault wall Throughout on
CMU walls

500 SF

Layer 1: 3% Chrysotile

Layer 2: ND

RED-OFC-ACM-11

RED-OFC-ACM-12

RED-OFC-ACM-13

RED-OFC-ACM-14

RED-OFC-ACM-15

RED-OFC-ACM-16

RED-OFC-ACM-17

White skim coat with plaster
(grey, cementitious)

Surf. / F Southwest office,
south center office,
game room, mixing
area, art storage, art
room,
garage/theater, south
office

Throughout original
walls

15,000 SF

Layer 1: 3-4%
Chrysotile
Layer 2: ND

RED-OFC-ACM-18 Vinyl floor sheeting (grey,
speckled) with light grey backing
and yellow blue

Misc. / F Men’s restroom Men’s restroom,
women’s restroom

300 SF

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-19

RED-OFC-ACM-20

RED-OFC-ACM-21

RED-OFC-ACM-22

RED-OFC-ACM-23

Gypsum wallboard system

-white paint

-off-white orange peel texture

-off-white joint compound

-off-white seam tape

-gypsum

-brown paper

Surf. / F Men’s restroom

Women’s restroom

North hall

South hall

West hall

Throughout interior
located walls

Layer 1: ND
Layer 2: ND

Layer 3: ND
Layer 4: ND
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Appendix A Bulk Asbestos Sampling and Analysis – Old Fire Station and Teen Center

Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-24 Acoustic ceiling tile (12”x12”,
white with pinholes)

Misc. / F Game room above
drop ceiling attached
to nail (residual)

Throughout stuck to
glue dots on ceiling

ND

RED-OFC-ACM-25 Ceiling tile (2’x4’, white)
fiberglass, thin

Misc. /
NF

Game room drop
ceiling

Game room drop
ceiling

ND

RED-OFC-ACM-26 Glue dot (brown, brittle) Misc. /
NF

Game room above
drop ceiling on wood
ceiling

Throughout above
ceiling on wood deck
ceiling

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-27 Diner style counter base (red,
cementitious) with small
pebbles

Misc. /
NF

Game room along
north wall

Game room along
north wall

70 SF

4% Chrysotile

RED-OFC-ACM-28 Door window pane foam (black
foam) with clear, sticky adhesive

Misc. /
NF

Northwest media lab
room

Media lab door
windows

ND

RED-OFC-ACM-29 Black wall carpet with yellow
glue

Misc. /
NF

Media lab central
area

Media lab central wall ND

RED-OFC-ACM-30 Window frame sealant (white,
elastomeric)

Misc. /
NF

Media lab southeast
window

Media lab southeast
window

RED-OFC-ACM-31 HVAC duct seam sealant (grey,
elastomeric)

Misc. /
NF

Media lab center
HVAC duct

Media lab HVAC
ducts

ND

RED-OFC-ACM-32 Red and blue carpet squares
(2’x2’) with off-white adhesive

Misc. /
NF

Small closet near art
room

Small closet near art
room

Layer 1: ND
Layer 2: ND

Layer 3: ND

RED-OFC-ACM-33 Acoustic ceiling tile (2’x4’, white)
with pinholes and gouges

Misc. / F Art/reading/game
room

Art/reading/game
room

24x28

ND

RED-OFC-ACM-34 Sink undercoating (white) Misc. /
NF

Shallow stainless
steel sink in kitchen

Shallow stainless
steel sink in kitchen

ND

RED-OFC-ACM-35 Sink undercoating (white) Misc. /
NF

Deep stainless steel
sink in kitchen

Deep stainless steel
sink in kitchen

ND



Project No. 5-915-17894-0 A–4

Appendix A Bulk Asbestos Sampling and Analysis – Old Fire Station and Teen Center

Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-36 Acoustic ceiling tile (1’x3’) brown
fiberboard

Misc. /.
F

Computer lab ceiling Computer lab, north
storage

ND

RED-OFC-ACM-37 Window glazing (light grey,
brittle)

Misc. /
NF

South office window
2’x8’ window

South office

2 each

96 LF

ND

RED-OFC-ACM-38 Vinyl cove base (4”, black) with
off-white glue and bits of GWB

Misc. /
NF

Theater near
bathroom

Theater and south
hall

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-39 Vapor barrier (brown, heavy
paper)

Misc. /
NF

Inside wall, top of
tower at vent

Throughout inside
wall

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-40 Wall interior concrete (grey,
cementitious) with brown, light
paper

Misc. /
NF

Inside wall, top of
tower

Throughout concrete
interior walls

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-41 Hard mudded pipe manifold
insulation (fabric lagging with
white, packed material)

TSI / F Basement above
boiler

Basement boiler
piping manifold

10 LF

20% Chrysotile

15% Amosite

RED-OFC-ACM-42

RED-OFC-ACM-43

RED-OFC-ACM-44

Hard mudding water piping
elbow insulation (fabric
lagging with packed white
material)

TSI / F Basement piping
elbows and fitting

Throughout hard
mudded fittings and
elbows

350 Each

25% Chrysotile

21% Amosite

RED-OFC-ACM-45

RED-OFC-ACM-46

RED-OFC-ACM-47

Aircell piping insulation
(fabric lagging on white
cardboard layers)

TSI / F Basement piping
straight runs

Throughout piping
insulation

2,500 LF

Layer 1: 50% Chrysotile
Layer 2: ND

RED-OFC-ACM-48 Concrete vapor barrier (dark
brown, heavy paper)

Misc. /
NF

West piping corridor
ceiling

Throughout beneath
concrete slab and
ceiling of piping
corridors

ND

RED-OFC-ACM-49 CAB (tan) Misc. /
NF

South exterior near
entry

Exterior south areas ND

RED-OFC-ACM-50 Window putty clear, elastomeric Misc. /
NF

South exterior
window (2’x8’)

Throughout 2’x8’
windows

ND
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Appendix A Bulk Asbestos Sampling and Analysis – Old Fire Station and Teen Center

Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-51 Window frame to siding sealant
(white, elastomeric)

Misc. /
NF

South exterior
window

Throughout window
frames

ND

RED-OFC-ACM-52 Relite window putty (white,
crumbly)

Misc. /
NF

South main entry Throughout relite
windows

56 LF

ND

RED-OFC-ACM-53 Door frame sealant (dark grey,
elastomeric)

Misc. /
NF

South door to media
lab

Throughout exterior
metal framed doors

ND

RED-OFC-ACM-54 Addition-to-main building sealant
(grey, elastomeric)

Misc. /
NF

East side of media
lab exterior seam

Media lab addition
seams and other
seams

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-55

RED-OFC-ACM-56

RED-OFC-ACM-57

RED-OFC-ACM-58

RED-OFC-ACM-59

RED-OFC-ACM-60

RED-OFC-ACM-61

Spray-on exterior wall (off-white,
cementitious) with gravel

Surf. /
NF

Exterior Throughout exterior ND

RED-OFC-ACM-62 HVAC fence footing sealant
(black, asphaltic)

Misc. /
NF

HVAC fence footings
on roof near HVAC
ducts

HVAC fence footings
on roof

ND

RED-OFC-ACM-63 Roll-on roofing (heavy roofing
with pebbles)

Misc. /
NF

Roof, north side Throughout roof ND

RED-OFC-ACM-64 HVAC duct seam sealant (off-
white, elastomeric)

Misc. /
NF

Roof, north side
ducts

Throughout HVAC
units and ducts

ND

RED-OFC-ACM-65 Roofing paper (black, light) Misc. /
NF

Roof at edge to 2nd

level
Throughout roof
beneath roll-on
composite roofing

ND

RED-OFC-ACM-66 Roof vent sealant (light grey,
elastomeric)

Misc. /
NF

Roof, center Throughout roof
vents

ND
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Appendix A Bulk Asbestos Sampling and Analysis – Old Fire Station and Teen Center

Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-67 Siding to flashing sealant (light
grey, elastomeric)

Misc. /
NF

Roof, south side at
tower

Throughout siding-to-
flashing seams

ND

Assumed Boiler breach gasket Misc. / F Basement boiler
room on boiler
doors

Boiler door gaskets

2 Each

Assumed ACM

Assumed Boiler refractory brick Misc. / F Basement boiler
room inside boiler

Boiler interior

50 SF

Assumed ACM

Assumed Boiler breach insulation TSI / F Basement boiler in
boiler breach

Boiler breach

10 SF

PACM

PACM Presumed Asbestos-Containing Material
F Friable
LF Linear Feet
ND None Detected
NF Nonfriable
Misc. Miscellaneous
SF Square Feet
Surf. Surfacing
TSI Thermal System Insulation
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APPENDIX B 
Laboratory Analytical Reports 

 
  



Hilary Crumley, Manager Asbestos Laboratory

Client Project: 20250160
Location:  Old Fire House and Teen Center

Dear Ms. Winder,

Enclosed please find test results for the 45 sample(s) submitted to our laboratory for analysis on
6/18/2025.

Examination of these samples was conducted for the presence of identifiable asbestos fibers using
polarized light microscopy (PLM) with dispersion staining in accordance with U. S. EPA 40 CFR
Appendix E to Subpart E of Part 763, Interim Method for the Determination of Asbestos in Bulk
Insulation Samples and EPA 600/R-93/116, Method for the Determination of Asbestos in Bulk Building
Materials.

For samples containing more than one separable layer of materials, the report will include findings for
each layer (labeled Layer 1 and Layer 2, etc. for each individual layer). The asbestos concentration in
the sample is determined by calibrated visual estimation.

For those samples with asbestos concentrations between 1 and 10 percent based on visual estimation,
the EPA recommends a procedure known as point counting (NESHAPS, 40 CFR Part 61). Point
counting is a statistically more accurate means of quantification for samples with low concentrations of
asbestos.

The detection limit for the calibrated visual estimation is <1%, 400 point counts is 0.25% and 1000 point
counts is 0.1%

Samples are archived for two weeks following analysis. Samples that are not retrieved by the client are
discarded after two weeks.

Thank you for using our laboratory services. Please do not hesitate to call if there is anything further we
can assist you with.

Sincerely,

Enc.: Sample Results

June 24, 2025

Andrea Winder
Perteet, Inc.
PO Box 1186
Everett, WA 98206

RE: Bulk Asbestos Fiber Analysis; NVL Batch # 2510555.00
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

250061198Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-01

Layer 1 of 2 Description: Black crumbly vinyl tile
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Vinyl/Binder, Fine grains, Fine particles NDNone Detected None Detected ND
Layer 2 of 2 Description: Backing thin layer beige crumbly material

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Binder/Filler, Fine particles, Fine grains 5%Cellulose None Detected ND

250061199Lab ID: Client Sample #:
Location: Old Fire House and Teen Center
Comments: Insufficient adhesive for analysis in layer-2

16510-02

Layer 1 of 2 Description: Gray vinyl tile
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Vinyl/Binder, Fine grains NDNone Detected None Detected ND
Layer 2 of 2 Description: Backing trace of tan adhesive with fibrous debris

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Adhesive/Binder, Debris 3%Cellulose None Detected ND

250061200Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-03

Layer 1 of 2 Description: Red vinyl tile with fibrous debris
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Vinyl/Binder, Fine grains, Debris 3%Cellulose None Detected ND
Layer 2 of 2 Description: Backing gray crumbly material with adhesive

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Adhesive/Binder, Fine particles, Fine grains 5%Cellulose None Detected ND

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

250061201Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-04

Layer 1 of 3 Description: Gray rubbery vinyl surface speckled pattern
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Vinyl/Binder, Fine grains, Rubber 1%Cellulose None Detected ND
Layer 2 of 3 Description: White fibrous backing with adhesive

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Adhesive/Binder, Fine particles 34%Cellulose None Detected ND

Layer 3 of 3 Description: Gray crumbly material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles, Fine grains 6%Cellulose None Detected ND

250061202Lab ID: Client Sample #:
Location: Old Fire House and Teen Center
Comments: Insufficient mastic for analysis in layer-2

16510-05

Layer 1 of 2 Description: Gray rubbery material with paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Rubber/Binder, Fine particles NDNone Detected None Detected ND
Layer 2 of 2 Description: Backing trace off-white mastic with debris

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Mastic/Binder, Fine particles, Debris <1%Cellulose None Detected ND

250061203Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-06

Layer 1 of 2 Description: Black rubbery material with fibrous debris
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Rubber/Binder, Fine particles, Debris 3%Cellulose None Detected ND

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02

page 3 of 18



< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

Layer 2 of 2 Description: Backing tan adhesive with paper and paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Adhesive/Binder, Fine particles, Paint 15%Cellulose None Detected ND

250061204Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-07

Layer 1 of 2 Description: Multi-colored woven fibrous material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 39%Synthetic fibers None Detected ND
Layer 2 of 2 Description: Backing gray rubbery material and adhesive with debris

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Binder/Filler, Rubber, Debris 4%Glass fibers None Detected ND

2%Wood fibers

250061205Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-08

Layer 1 of 2 Description: Multi-colored woven fibrous material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 34%Synthetic fibers None Detected ND
Layer 2 of 2 Description: Backing gray rubbery material and adhesive with debris

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Binder/Filler, Rubber, Debris 3%Glass fibers None Detected ND

1%Synthetic fibers

250061206Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-09

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

Layer 1 of 1 Description: Clear soft material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles NDNone Detected None Detected ND

250061207Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-10

Layer 1 of 1 Description: Tan compressed fibrous material with paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Binder/Filler, Fine particles 28%Cellulose None Detected ND

250061208Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-11

Layer 1 of 1 Description: Brown crumbly loose mastic with fibrous debris
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Mastic/Binder, Fine particles, Debris 2%Cellulose None Detected ND

250061209Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-12

Layer 1 of 1 Description: Black soft elastic material with fibrous debris
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles, Debris 2%Cellulose None Detected ND

250061210Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-13

Layer 1 of 2 Description: Black & white woven fibrous material with white & black plastic mesh with mastic
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Mastic/Binder, Fine particles, Plastic 41%Synthetic fibers None Detected ND

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

Layer 2 of 2 Description: White fibrous and plastic mesh with tan mastic
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Mastic/Binder, Fine particles, Plastic 14%Synthetic fibers None Detected ND

250061211Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-14

Layer 1 of 1 Description: Gray soft crumbly elastic material with paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Caulking compound, Rubber NDNone Detected None Detected ND

250061212Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-15

Layer 1 of 1 Description: Beige compressed fibrous material with paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Binder/Filler, Perlite 54%Cellulose None Detected ND

18%Glass fibers

250061213Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-16

Layer 1 of 1 Description: White crumbly soft loose material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine grains 1%Cellulose None Detected ND

250061214Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-17

Layer 1 of 1 Description: White crumbly soft loose material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine grains 3%Cellulose None Detected ND

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02

page 6 of 18



< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

250061215Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-18

Layer 1 of 1 Description: Tan compressed fibrous material with paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Binder/Filler, Fine particles 39%Cellulose None Detected ND

250061216Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-19

Layer 1 of 1 Description: White crumbly loose material with paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Binder/Filler, Fine particles NDNone Detected None Detected ND

250061217Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-20

Layer 1 of 1 Description: Thin layer beige compressed material with paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Binder/Filler, Fine particles 34%Cellulose None Detected ND

250061218Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-21

Layer 1 of 1 Description: Gray soft crumbly material with paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Binder/Filler, Fine grains NDNone Detected None Detected ND

250061219Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-22

Layer 1 of 1 Description: White crumbly loose material with paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Binder/Filler, Fine grains NDNone Detected None Detected ND

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

250061220Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-23

Layer 1 of 1 Description: Black soft elastic material with paint
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Binder/Filler, Fine particles <1%Cellulose None Detected ND

250061221Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-24

Layer 1 of 1 Description: Black asphaltic fibrous material with granules
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Asphalt/Binder, Asphaltic Particles, Granules 44%Glass fibers None Detected ND

250061222Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-25

Layer 1 of 1 Description: Black asphaltic soft loose material with granules
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Asphalt/Binder, Asphaltic Particles, Granules 1%Cellulose None Detected ND

250061223Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-26

Layer 1 of 1 Description: Gray soft elastic material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 1%Polyethylene fibers None Detected ND

250061224Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-27

Layer 1 of 1 Description: Gray soft elastic material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 3%Polyethylene fibers None Detected ND

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

250061225Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-28

Layer 1 of 1 Description: Gray soft elastic material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 5%Polyethylene fibers None Detected ND

250061226Lab ID: Client Sample #:
Location: Old Fire House and Teen Center
Comments: No mastic or adhesive present in layer-2

16510-29

Layer 1 of 2 Description: Multi-colored woven fibrous material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 35%Synthetic fibers None Detected ND
Layer 2 of 2 Description: Backing brown rubbery material

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Binder/Filler, Fine grains, Rubber 2%Glass fibers None Detected ND

250061227Lab ID: Client Sample #:
Location: Old Fire House and Teen Center
Comments: No mastic or adhesive present in layer-2

16510-30

Layer 1 of 2 Description: Multi-colored woven fibrous material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 38%Synthetic fibers None Detected ND
Layer 2 of 2 Description: Backing brown rubbery material

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Binder/Filler, Fine grains, Rubber 4%Glass fibers None Detected ND

250061228Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-31

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

Layer 1 of 2 Description: Multi-colored woven fibrous material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 34%Synthetic fibers None Detected ND
Layer 2 of 2 Description: Backing gray rubbery material with tan adhesive

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Adhesive/Binder, Fine grains, Rubber 2%Glass fibers None Detected ND

1%Cellulose

250061229Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-32

Layer 1 of 2 Description: Multi-colored woven fibrous material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 24%Synthetic fibers None Detected ND
Layer 2 of 2 Description: Backing gray rubbery material with thin layer adhesive

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Adhesive/Binder, Fine grains, Rubber 1%Glass fibers None Detected ND

250061230Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-33

Layer 1 of 2 Description: Gray rubbery vinyl with speckled surface
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Vinyl/Binder, Fine grains, Rubber NDNone Detected None Detected ND
Layer 2 of 2 Description: Beige fibrous backing with mastic

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Mastic/Binder, Fine particles 13%Cellulose None Detected ND

5%Glass fibers

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

250061231Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-34

Layer 1 of 2 Description: Gray rubbery vinyl with speckled surface
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Vinyl/Binder, Fine grains, Rubber 15%Cellulose None Detected ND

7%Glass fibers
Layer 2 of 2 Description: Beige fibrous backing with mastic

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Mastic/Binder, Fine particles 14%Cellulose None Detected ND

6%Glass fibers

250061232Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-35

Layer 1 of 2 Description: Black hard rubbery material with fibrous debris
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Rubber, Debris 3%Cellulose None Detected ND
Layer 2 of 2 Description: Backing tan adhesive

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Adhesive/Binder, Fine particles 1%Cellulose None Detected ND

250061233Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-36

Layer 1 of 2 Description: Black hard rubbery material with fibrous debris
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Rubber, Debris 1%Cellulose None Detected ND

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

Layer 2 of 2 Description: Backing tan adhesive
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Adhesive/Binder, Fine particles NDNone Detected None Detected ND

250061234Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-37

Layer 1 of 3 Description: Beige ceramic tile
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Ceramic/Binder, Fine particles NDNone Detected None Detected ND
Layer 2 of 3 Description: Red brittle material

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Putty Compound, Fine particles, Quartz NDNone Detected None Detected ND

Layer 3 of 3 Description: Gray brittle material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles <1%Cellulose None Detected ND

250061235Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-38

Layer 1 of 4 Description: Clear soft material with debris
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Caulking compound, Fine particles, Debris 1%Cellulose None Detected ND
Layer 2 of 4 Description: Beige ceramic tile

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Ceramic/Binder, Fine particles NDNone Detected None Detected ND

Layer 3 of 4 Description: Red brittle material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Putty Compound, Fine particles, Quartz NDNone Detected None Detected ND

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

Layer 4 of 4 Description: Gray crumbly material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles NDNone Detected None Detected ND

250061236Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-39

Layer 1 of 1 Description: Gray crumbly material with paint and fibrous debris
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Paint, Binder/Filler, Fine particles 5%Cellulose None Detected ND

250061237Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-40

Layer 1 of 1 Description: Gray crumbly material with debris
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 2%Cellulose None Detected ND

250061238Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-41

Layer 1 of 2 Description: Multi-colored woven fibrous material with white and black plastic mesh with mastic
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Mastic/Binder, Fine particles, Plastic 41%Synthetic fibers None Detected ND
Layer 2 of 2 Description: White plastic and fibrous mesh with mastic

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Mastic/Binder, Fine particles, Plastic 13%Synthetic fibers None Detected ND

250061239Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-42

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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< Client:
Address:

Attention: Ms. Andrea Winder
Old Fire House and Teen Center

Client Project #: 20250160

Samples Received: 45

By Polarized Light Microscopy
Bulk Asbestos Fibers Analysis

Perteet, Inc.
PO Box 1186
Everett, WA 98206

Method: EPA/600/R-93/116
Samples Analyzed: 45

Project Location:

Batch #: 2510555.00

Date Received: 6/18/2025

Layer 1 of 2 Description: Multi-colored woven fibrous material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Binder/Filler, Fine particles 38%Synthetic fibers None Detected ND
Layer 2 of 2 Description: Backing gray rubbery material

Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %
Binder/Filler, Fine grains, Rubber 4%Glass fibers None Detected ND

250061240Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-43

Layer 1 of 1 Description: Black asphaltic fibrous material
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Asphalt/Binder, Asphaltic Particles 29%Cellulose None Detected ND

250061241Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-44

Layer 1 of 1 Description: Black asphaltic fibrous material with granules
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Asphalt/Binder, Asphaltic Particles, Granules 1%Cellulose None Detected ND

250061242Lab ID: Client Sample #:
Location: Old Fire House and Teen Center

16510-45

Layer 1 of 1 Description: Black asphaltic fibrous material with granules
Non-Fibrous Materials: Other Fibrous Materials:% Asbestos Type: %

Asphalt/Binder, Asphaltic Particles, Granules 1%Cellulose None Detected ND

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using both EPA
600/R-93/116 and EPA 40 CFR Appendix E to Subpart E of Part 763 with the following measurement uncertainties for the reported % Asbestos (1%=0-3%,
5%=1-9%, 10%=5-15%, 20%=10-30%, 50%=40-60%). This report relates only to the items tested. If sample was not collected by NVL personnel, then the
accuracy of the results is limited by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written
approval of NVL Laboratories, Inc.  It shall not be used to claim product endorsement by NVLAP or any other agency of the US Government

Client
Urooj YousufAnalyzed by:
Hilary CrumleyReviewed by:

06/23/2025 Date:
06/24/2025Date:

Sampled by:

Hilary Crumley, Manager Asbestos Laboratory

ASB-02
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Perteet, Inc. 2510555.00

45

Company NVL Batch Number

Total Number of Samples

Old Fire House and Teen Center

5 DaysTAT

6/25/2025Due Date 3:45 PMTime

Fax
Andrea.winder@perteet.comEmail

Project Manager Ms. Andrea Winder
(425) 252-7700
(425) 426-3814Cell

Phone

Rush Samples

Rush TAT
NoAH

20250160Project Name/Number: Project Location:

Sample ID Description A/RLab ID

ASBESTOS LABORATORY SERVICES

Subcategory
Item Code

PLM Bulk

Metals
ASB-02 EPA 600/R-93-116 Asbestos by PLM <bulk>

PO Box 1186
Everett, WA 98206

Address

16510-011 A250061198
16510-022 A250061199
16510-033 A250061200
16510-044 A250061201
16510-055 A250061202
16510-066 A250061203
16510-077 A250061204
16510-088 A250061205
16510-099 A250061206
16510-1010 A250061207
16510-1111 A250061208
16510-1212 A250061209
16510-1313 A250061210
16510-1414 A250061211
16510-1515 A250061212
16510-1616 A250061213
16510-1717 A250061214
16510-1818 A250061215

Office Use Only Print Name Company Date TimeSignature

Faxed Emailed

Company Date TimeSignature
ClientSampled by

Fatima KhanReceived by

ClientRelinquished by

Urooj YousufAnalyzed by
Results Called by

NVL
NVL

6/18/25
6/23/25

1545

Print Name

Entered By: Fatima Khan

Date: 6/18/2025
Time: 4:50 PM

Special
Instructions:
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Perteet, Inc. 2510555.00

45

Company NVL Batch Number

Total Number of Samples

Old Fire House and Teen Center

5 DaysTAT

6/25/2025Due Date 3:45 PMTime

Fax
Andrea.winder@perteet.comEmail

Project Manager Ms. Andrea Winder
(425) 252-7700
(425) 426-3814Cell

Phone

Rush Samples

Rush TAT
NoAH

20250160Project Name/Number: Project Location:

Sample ID Description A/RLab ID

ASBESTOS LABORATORY SERVICES

Subcategory
Item Code

PLM Bulk

Metals
ASB-02 EPA 600/R-93-116 Asbestos by PLM <bulk>

PO Box 1186
Everett, WA 98206

Address

16510-1919 A250061216
16510-2020 A250061217
16510-2121 A250061218
16510-2222 A250061219
16510-2323 A250061220
16510-2424 A250061221
16510-2525 A250061222
16510-2626 A250061223
16510-2727 A250061224
16510-2828 A250061225
16510-2929 A250061226
16510-3030 A250061227
16510-3131 A250061228
16510-3232 A250061229
16510-3333 A250061230
16510-3434 A250061231
16510-3535 A250061232
16510-3636 A250061233

Office Use Only Print Name Company Date TimeSignature

Faxed Emailed

Company Date TimeSignature
ClientSampled by

Fatima KhanReceived by

ClientRelinquished by

Urooj YousufAnalyzed by
Results Called by

NVL
NVL

6/18/25
6/23/25

1545

Print Name

Entered By: Fatima Khan

Date: 6/18/2025
Time: 4:50 PM

Special
Instructions:
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Perteet, Inc. 2510555.00

45

Company NVL Batch Number

Total Number of Samples

Old Fire House and Teen Center

5 DaysTAT

6/25/2025Due Date 3:45 PMTime

Fax
Andrea.winder@perteet.comEmail

Project Manager Ms. Andrea Winder
(425) 252-7700
(425) 426-3814Cell

Phone

Rush Samples

Rush TAT
NoAH

20250160Project Name/Number: Project Location:

Sample ID Description A/RLab ID

ASBESTOS LABORATORY SERVICES

Subcategory
Item Code

PLM Bulk

Metals
ASB-02 EPA 600/R-93-116 Asbestos by PLM <bulk>

PO Box 1186
Everett, WA 98206

Address

16510-3737 A250061234
16510-3838 A250061235
16510-3939 A250061236
16510-4040 A250061237
16510-4141 A250061238
16510-4242 A250061239
16510-4343 A250061240
16510-4444 A250061241
16510-4545 A250061242

Office Use Only Print Name Company Date TimeSignature

Faxed Emailed

Company Date TimeSignature
ClientSampled by

Fatima KhanReceived by

ClientRelinquished by

Urooj YousufAnalyzed by
Results Called by

NVL
NVL

6/18/25
6/23/25

1545

Print Name

Entered By: Fatima Khan

Date: 6/18/2025
Time: 4:50 PM

Special
Instructions:
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Sincerely,

Shalini Patel, Manager Metals/Org Laboratory

June 23, 2025

Perteet, Inc.
Andrea Winder

PO Box 1186
Everett, WA 98206

Enc.: Sample results

NVL Batch # 2510554.00

Client Project:  20250160
Location:  Old Fire House and Teen Center

Dear Ms. Winder,

NVL Labs received 9 sample(s) for the said project on 6/18/2025. Preparation of these samples
was conducted following protocol outlined in EPA 3051/7000B , unless stated otherwise.
Analysis of these samples was performed using analytical instruments in accordance with EPA
7000B Lead by FAA <paint>. The results are usually expressed in mg/Kg and percentage (%).
Test results are not blank corrected.

For recent regulation updates pertaining to current regulatory levels or permissible exposure
levels, please call your local regulatory agencies for more detail.

At NVL Labs all analyses are performed under strict guidelines of the Quality Assurance
Program. If samples were collected by the customer, then the reported test results apply only to
the samples as received by NVL Labs. This report is considered highly confidential and will not
be released without your approval. Samples are archived after two weeks from the analysis date.
Please feel free to contact us at 206-547-0100, in case you have any questions or concerns.

RE: Total Metal Analysis
Method: EPA 7000B Lead by FAA <paint>
Item Code: FAA-02

page 1 of 4



Analysis Report
Total Lead (Pb)

Old Fire House and Teen Center

Perteet, Inc.Client:
PO Box 1186
Everett, WA 98206

Ms. Andrea WinderAttention:

Address:

Project Location: Samples Received: 9
Samples Analyzed: 9

Client Project #: 20250160

Batch #: 2510554.00

Date Received: 6/18/2025

Lab ID Client Sample #
Sample
Weight (g)

Results
in mg/Kg

Results in
percent

RL in
mg/Kg

Matrix: Paint
Method: EPA 3051/7000B

250061189 16510-L01 0.0360 140 < 140 0.014<

250061190 16510-L02 0.0322 160 < 160 0.016<

250061191 16510-L03 0.1076 93 < 93 0.0093<

250061192 16510-L04 0.1614 62 < 62 0.0062<

250061193 16510-L05 0.0434 120 < 120 0.012<

250061194 16510-L06 0.2018 50 61 0.0061

250061195 16510-L07 0.0281 180 < 180 0.018<

250061196 16510-L08 0.0290 170 < 170 0.017<

250061197 16510-L09 0.0317 160 < 160 0.016<

FAA-02

ClientSampled by:
Whitney CorleyAnalyzed by:
Shalini PatelReviewed by:

06/20/2025Date Analyzed:
06/23/2025Date Issued:

Small samples size (<0.05g) for most samplesComments:

Bench Run No: 2025-0620-2

mg/ Kg =Milligrams per kilogram RL = Reporting Limit
Percent = Milligrams per kilogram / 10000 '<'  = Below the reporting Limit
Note : Method QC results are acceptable unless stated otherwise.

Unless otherwise indicated, the condition of all samples was acceptable at time of receipt.

Shalini Patel, Manager Metals/Org Laboratory
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Perteet, Inc. 2510554.00

9

Company NVL Batch Number

Total Number of Samples

Old Fire House and Teen Center

5 DaysTAT

6/25/2025Due Date 3:45 PMTime

Fax
Andrea.winder@perteet.comEmail

Project Manager Ms. Andrea Winder
(425) 252-7700
(425) 426-3814Cell

Phone

Rush Samples

Rush TAT
NoAH

20250160Project Name/Number: Project Location:

Sample ID Description A/RLab ID

LEAD LABORATORY SERVICES

Subcategory
Item Code

Flame AA (FAA)

Metals
FAA-02 EPA 7000B Lead by FAA <paint>

PO Box 1186
Everett, WA 98206

Address

16510-L011 A250061189
16510-L022 A250061190
16510-L033 A250061191
16510-L044 A250061192
16510-L055 A250061193
16510-L066 A250061194
16510-L077 A250061195
16510-L088 A250061196
16510-L099 A250061197

Office Use Only Print Name Company Date TimeSignature

Faxed Emailed

Company Date TimeSignature
ClientSampled by

Fatima KhanReceived by

ClientRelinquished by

Whitney CorleyAnalyzed by
Results Called by

NVL
NVL

6/18/25
6/20/25

1545

Print Name

Entered By: Fatima Khan

Date: 6/18/2025
Time: 4:49 PM

Special
Instructions:

page 3 of 4
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APPENDIX C 
Laboratory Certificates of Accreditation 

  



Andrea L. Winder

AHERA Building Inspector

This is to certify that

4 hours of online refresher training as an

TSCA Title II, 40 CFR 763 (AHERA)
to comply with the training requirements of

has satisfactorily completed

195554
Certificate Number

Instructor:

EPA Provider # 1085

Nov 25, 2024
     Date(s) of Training

Expires in 1 year.

N/AExam Score:
(if applicable)

David Welch

TERRACON TRAINING - FORMERLY ARGUS PACIFIC / 21905 64TH AVE W, SUITE 100 / MOUNTLAKE TERRACE, WASHINGTON 98043 / 206.285.3373 / EHS-TRAINING-TERRACON.COM

Certificate of Completion



STATE OF WASHINGTON
Department of Commerce

Lead-Based Paint Activities Program

Has fulfilled the certification requirements of
WAC 365-230

and has been certified to conduct lead based 
paint activities as a

Risk Assessor.

Certification  # Issuance Date Expiration Date
0779 12/18/2023 01/28/2027

Andrea Liljegren Winder



 

 

APPENDIX D 
AHERA Building Inspector Certifications 
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�	�8	�
	�

}�
���

	<��:	�����������	~�x{�{z� ��9�	x	
�	�



�����������	
�	�����������

�	��������
� ��������	������	� �!��"	#��$$%�"	&�	'�(�)��!$�*$	+�,�-	+.*/	01				23�!�-	4�567��6�(�������������

	�8	9��
���	�
	�:�	�������;	�
	����
��	�:�	�
��
<�
9	��8��
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APPENDIX C
SITE PLAN EXHIBIT
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APPENDIX D
STRUCTURAL STRENGTHENING PLAN
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Redmond Old
Fire House Teen

Center
Evaluation

City of Redmond

SK1 STRUCTURAL STRENGTHENING PLAN

N

DEMO HOSE TOWER CMU EXTERIOR
WALL AND CONCRETE FRAME. REBUILD
WITH GROUTED, REINFORCED CMU.

S1

KEYNOTES

SHEET NOTES
1. REMOVE AND REPLACE ALL (E) ROOFING, CEILING,
AND WALL FINISHES AS REQUIRED TO CONSTRUCT
STRUCTURAL RETROFITS.

2. CARRY ALLOWANCE FOR POSSIBLE FOUNDATION
STRENGTHENING FOR LIQUEFACTION AFTER FURTHER
GEOTECHNICAL INVESTIGATION.

3. INSPECT WOOD ROOF FRAMING FOR ROT AND REPAIR
AND REPLACE AS REQUIRED.

S1

ADD NEW 1/2" PLYWOOD OVER ENTIRE
ROOF AREA. NAIL TO (E) FRAMING.

S2

S2

S3

ADD STEEL COLUMN BRACING FOR
OUT-OF-PLANE WALL SUPPORT.

S3

REMOVE AND REPLACE BRACE AND
GUSSET PLATE.

S4

S4

S4

FEMA 547 EXAMPLE DETAILS

 
Figure 21.4.3-1: Exposed Out-of-Plane Wall Bracing 

 

 
 

Figure 22.2.1-3:  Wood Panel Overlay without Blocking Over Existing Sheathing 

1. THESE DETAILS ARE PROVIDED FOR REFERENCE
ONLY AND ARE MEANT TO BE INDICITIVE OF VARIOUS
TYPES OF STRUCTURAL RETROFIT DETAILS THAT MAY
BE NEEDED TO BRING A BUILING OF THIS TYPE INTO
COMPLIANCE.

 
Figure 21.4.3-2: Vertical Bracing Alternatives 
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APPENDIX E
STRUCTURAL ASCE 41 
CHECKLIST AND CALCS



01.1

Table 17-2. Collapse Prevention Basic Configuration Checklist

Status Evaluation Statement
Tier 2

Reference
Commentary
Reference

Low Seismicity
Building System—General
C NC N/A U 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.

5.4.1.1 A.2.1.1

C NC N/A U 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.

5.4.1.2 A.2.1.2

C NC N/A U MEZZANINES: Interior mezzanine levels are braced independently from the
main structure or are anchored to the seismic-force-resisting elements of the
main structure.

5.4.1.3 A.2.1.3

Building System—Building Configuration
C NC N/A U 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.

5.4.2.1 A.2.2.2

C NC N/A U 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.

5.4.2.2 A.2.2.3

C NC N/A U VERTICAL IRREGULARITIES: All vertical elements in the seismic-force-
resisting system are continuous to the foundation.

5.4.2.3 A.2.2.4

C NC N/A U 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.

5.4.2.4 A.2.2.5

C NC N/A U 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.

5.4.2.5 A.2.2.6

C NC N/A U 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.

5.4.2.6 A.2.2.7

continues
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Moderate Seismicity (Complete the Following Items in Addition to the Items for Low Seismicity)
Geologic Site Hazards
C NC N/A U 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.

5.4.3.1 A.6.1.1

C NC N/A U 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.

5.4.3.1 A.6.1.2

C NC N/A U SURFACE FAULT RUPTURE: Surface fault rupture and surface displacement at
the building site are not anticipated.

5.4.3.1 A.6.1.3

High Seismicity (Complete the Following Items in Addition to the Items for Moderate Seismicity)
Foundation Configuration
C NC N/A U 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 0.6Sa.

5.4.3.3 A.6.2.1

C NC N/A U 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.

5.4.3.4 A.6.2.2

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
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0.015*h < 1ft  OK

FLEXIBLE DIAPHRAGM

HOSE TOWER = "PENTHOUSE"

SINGLE STORY

SINGLE STORY

SINGLE STORY

HOSE TOWER CONTINOUS PATH TO
FOUNDATION

DOES NOT EXIST

NO SOILS TESTS
CONDUCTED

TERRAIN < 6% SLOPE
WITHIN 1500FT OF BUILDING

SOUTHERN WHIDBEY ISLAND FAULTS
WITHIN 5MI, 9MI DEEP MINIMUM

43.5FT LONG
15FT TALL

   Sa = Sxs (BSE-2E)
= 2.9 > 0.6*1.068 = 0.65

NO FOUNDATION TIES
PER PLAN



Table 17-36. Collapse Prevention Structural Checklist for Building Types URM and URMa

Status Evaluation Statement
Tier 2

Reference
Commentary
Reference

Low and Moderate Seismicity
Seismic-Force-Resisting System
C NC N/A U REDUNDANCY: The number of lines of shear walls in each principal direction is

greater than or equal to 2.
5.5.1.1 A.3.2.1.1

C NC N/A U SHEAR STRESS CHECK: The shear stress in the unreinforced masonry shear
walls, calculated using the Quick Check procedure of Section 4.4.3.3, is less
than 30 lb/in.2 (0.21 MPa) for clay units and 70 lb/in.2 (0.48 MPa) for concrete
units.

5.5.3.1.1 A.3.2.5.1

Connections
C NC N/A U 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 have strength to resist the
connection force calculated in the Quick Check procedure of Section 4.4.3.7.

5.7.1.1 A.5.1.1

C NC N/A U WOOD LEDGERS: The connection between the wall panels and the diaphragm
does not induce cross-grain bending or tension in the wood ledgers.

5.7.1.3 A.5.1.2

C NC N/A U TRANSFER TO SHEAR WALLS: Diaphragms are connected for transfer of
seismic forces to the shear walls.

5.7.2 A.5.2.1

C NC N/A U GIRDER–COLUMN CONNECTION: There is a positive connection using plates,
connection hardware, or straps between the girder and the column support.

5.7.4.1 A.5.4.1

High Seismicity (Complete the Following Items in Addition to the Items for Low and Moderate Seismicity)
Seismic-Force-Resisting System
C NC N/A U PROPORTIONS: The height-to-thickness ratio of the shear walls at each story is

less than the following:
Top story of multi-story building 9
First story of multi-story building 15
All other conditions 13

5.5.3.1.2 A.3.2.5.2

C NC N/A U MASONRY LAYUP: Filled collar joints of multi-wythe masonry walls have
negligible voids.

5.5.3.4.1 A.3.2.5.3

Diaphragms (Stiff or Flexible)
C NC N/A U OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to

the shear walls are less than 25% of the wall length.
5.6.1.3 A.4.1.4

C NC N/A U 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.

5.6.1.3 A.4.1.6

Flexible Diaphragms
C NC N/A U CROSS TIES: There are continuous cross ties between diaphragm chords. 5.6.1.2 A.4.1.2

continuesC NC N/A U STRAIGHT SHEATHING: All straight-sheathed diaphragms have aspect ratios
less than 2-to-1 in the direction being considered.

5.6.2 A.4.2.1

C NC N/A U SPANS: All wood diaphragms with spans greater than 24 ft (7.3 m) consist of
wood structural panels or diagonal sheathing.

5.6.2 A.4.2.2

C NC N/A U 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.

5.6.2 A.4.2.3

C NC N/A U OTHER DIAPHRAGMS: The diaphragms do not consist of a system other than
wood, metal deck, concrete, or horizontal bracing.

5.6.5 A.4.7.1

Connections
C NC N/A U 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.

5.7.1.2 A.5.1.4

C NC N/A U BEAM, GIRDER, AND TRUSS SUPPORTS: Beams, girders, and trusses
supported by unreinforced masonry walls or pilasters have independent
secondary columns for support of vertical loads.

5.7.4.4 A.5.4.5

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

01.2

8" CMU 
h < 6ft 
h < 10ft 
h < 8.67ft

NOT MULTI-WYTHE

3+ NORTH SOUTH LINES OF ACTION 
4+ EAST WEST LINES OF ACTION

vj_avg_NS =40lb/in^2
vj_avg_EW =52lb/in^2

BOLTS FROM GIR TO PIL 
                      USING HDU

QUICK CALC 7

STRAIGHT SHEATHED ONLY

ANCHORS INSTALLED WITHOUT
SLACK, ZERO DEFLECTION
BEFORE ENGAGEMENT

PILASTERS ACTING IN GRAVITY
AND AS LATERAL SUPPORT OF
GIRDERS

SEE DET 1/S2.03, 4/S2.03, 8/S2.03,
12/S2.03

SEE DET 2/S2.03, 3/S2.03

QUICK CALC 7

QUICK CALC 6

QUICK CALC 6

QUICK CALC 4

QUICK CALC 2

QUICK CALC 1

QUICK CALC 5

STRAIGHT SHEATHED ONLY

STRAIGHT SHEATHED ONLY



Flexible Diaphragms
C NC N/A U CROSS TIES: There are continuous cross ties between diaphragm chords. 5.6.1.2 A.4.1.2
C NC N/A U OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to

the shear walls are less than 25% of the wall length.
5.6.1.3 A.4.1.4

C NC N/A U 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.

5.6.1.3 A.4.1.6

C NC N/A U STRAIGHT SHEATHING: All straight-sheathed diaphragms have aspect ratios
less than 2-to-1 in the direction being considered.

5.6.2 A.4.2.1

C NC N/A U SPANS: All wood diaphragms with spans greater than 24 ft (7.3 m) consist of
wood structural panels or diagonal sheathing.

5.6.2 A.4.2.2

C NC N/A U 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.

5.6.2 A.4.2.3

C NC N/A U OTHER DIAPHRAGMS: Diaphragms do not consist of a system other than
wood, metal deck, concrete, or horizontal bracing.

5.6.5 A.4.7.1

Connections
C NC N/A U 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. (3 mm) before engagement of the anchors.

5.7.1.2 A.5.1.4

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

Table 17-34. Collapse Prevention Structural Checklist for Building Types RM1 and RM2

Status Evaluation Statement
Tier 2

Reference
Commentary
Reference

Low and Moderate Seismicity
Seismic-Force-Resisting System
C NC N/A U REDUNDANCY: The number of lines of shear walls in each principal direction is

greater than or equal to 2.
5.5.1.1 A.3.2.1.1

C NC N/A U 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 lb/in.2 (0.48 MPa).

5.5.3.1.1 A.3.2.4.1

C NC N/A U 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. (1220 mm), and all vertical bars extend to the top of the walls.

5.5.3.1.3 A.3.2.4.2

Stiff Diaphragms
C NC N/A U TOPPING SLAB: Precast concrete diaphragm elements are interconnected by a

continuous reinforced concrete topping slab.
5.6.4 A.4.5.1

Connections
C NC N/A U 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 have strength to resist the
connection force calculated in the Quick Check procedure of Section 4.4.3.7.

5.7.1.1 A.5.1.1

C NC N/A U WOOD LEDGERS: The connection between the wall panels and the diaphragm
does not induce cross-grain bending or tension in the wood ledgers.

5.7.1.3 A.5.1.2

C NC N/A U TRANSFER TO SHEAR WALLS: Diaphragms are connected for transfer of
seismic forces to the shear walls.

5.7.2 A.5.2.1

C NC N/A U TOPPING SLAB TO WALLS OR FRAMES: Reinforced concrete topping slabs
that interconnect the precast concrete diaphragm elements are doweled for
transfer of forces into the shear wall or frame elements.

5.7.2 A.5.2.3

C NC N/A U FOUNDATION DOWELS: Wall reinforcement is doweled into the foundation. 5.7.3.4 A.5.3.5
C NC N/A U GIRDER–COLUMN CONNECTION: There is a positive connection using plates,

connection hardware, or straps between the girder and the column support.
5.7.4.1 A.5.4.1

High Seismicity (Complete the Following Items in Addition to the Items for Low and Moderate Seismicity)
Stiff Diaphragms
C NC N/A U OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to

the shear walls are less than 25% of the wall length.
5.6.1.3 A.4.1.4

C NC N/A U 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.

5.6.1.3 A.4.1.6

continues

01.3

3+ NORTH SOUTH LINES OF ACTION 
4+ EAST WEST LINES OF ACTION

vj_avg_NS =40b/in^2
vj_avg_EW =52lb/in^2

BAR DIAMETER UNKNOWN,
ASSUMING #4 BAR PRODUCES
INSUFFICIENT REINFORCEMENT
RATIO

NO TOPPING SLAB

SEE DET 1/S2.03, 4/S2.03, 8/S2.03,
12/S2.03

SEE DET 2/S2.03, 3/S2.03

NO TOPPING SLAB

ANCHORS INSTALLED WITHOUT
SLACK, ZERO DEFLECTION
BEFORE ENGAGEMENT

STRAIGHT SHEATHED
DIAPHRAGM ONLY

STRAIGHT SHEATHED
DIAPHRAGM ONLY

BOLTS FROM GIR TO PIL 
                      USING HDU

QUICK CALC 2

QUICK CALC 1

QUICK CALC 3

QUICK CALC 4

QUICK CALC 6

QUICK CALC 6

QUICK CALC 6

QUICK CALC 6

SEE DET 6/S2.03

QUICK CALC 7

QUICK CALC 7
STRAIGHT SHEATHED ONLY



Table 17-10. Collapse Prevention Structural Checklist for Building Types S2 and S2a

Status Evaluation Statement
Tier 2

Reference
Commentary
Reference

Low Seismicity
Seismic-Force-Resisting System
C NC N/A U REDUNDANCY: The number of lines of braced frames in each principal direction

is greater than or equal to 2.
5.5.1.1 A.3.3.1.1

C NC N/A U COLUMN AXIAL STRESS CHECK: The axial stress caused by gravity loads in
columns subjected to overturning forces is less than 0.10Fy. Alternatively, the
axial stress caused by overturning forces alone, calculated using the Quick
Check procedure of Section 4.4.3.6, is less than 0.30Fy.

5.5.2.1.3 A.3.1.3.2

C NC N/A U BRACE AXIAL STRESS CHECK: The axial stress in the diagonals, calculated
using the Quick Check procedure of Section 4.4.3.4, is less than 0.50Fy.

5.5.4.1 A.3.3.1.2

Connections
C NC N/A U TRANSFER TO STEEL FRAMES: Diaphragms are connected for transfer of

seismic forces to the steel frames.
5.7.2 A.5.2.2

C NC N/A U STEEL COLUMNS: The columns in seismic-force-resisting frames are anchored
to the building foundation.

5.7.3.1 A.5.3.1

Moderate Seismicity (Complete the Following Items in Addition to the Items for Low Seismicity)
Seismic-Force-Resisting System
C NC N/A U REDUNDANCY: The number of braced bays in each line is greater than 2. 5.5.1.1 A.3.3.1.1
C NC N/A U CONNECTION STRENGTH: All the brace connections develop the buckling

capacity of the diagonals.
5.5.4.4 A.3.3.1.5

C NC N/A U COMPACT MEMBERS: All brace elements meet compact section requirements
in accordance with AISC 360, Table B4.1.

5.5.4 A.3.3.1.7

C NC N/A U K-BRACING: The bracing system does not include K-braced bays. 5.5.4.6 A.3.3.2.1
High Seismicity (Complete the Following Items in Addition to the Items for Low and Moderate Seismicity)
Seismic-Force-Resisting System
C NC N/A U COLUMN SPLICES: All column splice details located in braced frames develop

50% of the tensile strength of the column.
5.5.4.2 A.3.3.1.3

C NC N/A U SLENDERNESS OF DIAGONALS: All diagonal elements required to carry
compression have Kl/r ratios less than 200.

5.5.4.3 A.3.3.1.4

C NC N/A U CONNECTION STRENGTH: All the brace connections develop the yield
capacity of the diagonals.

5.5.4.4 A.3.3.1.5

C NC N/A U COMPACT MEMBERS: All brace elements meet section requirements in
accordance with AISC 341, Table D1.1, for moderately ductile members.

5.5.4 A.3.3.1.7

C NC N/A U CHEVRON BRACING: Beams in chevron, or V-braced, bays are capable of
resisting the vertical load resulting from the simultaneous yielding and buckling
of the brace pairs.

5.5.4.6 A.3.3.2.3

C NC N/A U CONCENTRICALLY BRACED FRAME JOINTS: All the diagonal braces frame
into the beam–column joints concentrically.

5.5.4.8 A.3.3.2.4

Diaphragms (Stiff or Flexible)
C NC N/A U OPENINGS AT FRAMES: Diaphragm openings immediately adjacent to the

braced frames extend less than 25% of the frame length.
5.6.1.3 A.4.1.5

Flexible Diaphragms
C NC N/A U CROSS TIES: There are continuous cross ties between diaphragm chords. 5.6.1.2 A.4.1.2
C NC N/A U STRAIGHT SHEATHING: All straight-sheathed diaphragms have aspect ratios

less than 2-to-1 in the direction being considered.
5.6.2 A.4.2.1

C NC N/A U SPANS: All wood diaphragms with spans greater than 24 ft (7.3 m) consist of
wood structural panels or diagonal sheathing.

5.6.2 A.4.2.2

C NC N/A U 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.

5.6.2 A.4.2.3

C NC N/A U OTHER DIAPHRAGMS: Diaphragms do not consist of a system other than
wood, metal deck, concrete, or horizontal bracing.

5.6.5 A.4.7.1

Note: C = Compliant, NC = Noncompliant, N/A = Not Applicable, and U = Unknown.
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01.4

ONE LINE OF BF EA DIR TO
AUGMENT MAIN RM SYSTEM

SEE DET 9/S2.01, 11/S2.01, 6/S2.02

SEE DET 3/S2.01, 4/S2.01, 8/S2.02

SINGLE BRACE PER DIRECTION

NO SPLICES

SEE WORK POINTS IN DETAILS
1/S2.01, 9/S2.01, 4/S2.02, 6/S2.02

MAX ROOF PENETRATION: 20"x8"
                                   HVAC DUCT

SEE QUICK CALC

STRAIGHT SHEATHED
DIAPHRAGM ONLY

STRAIGHT SHEATHED
DIAPHRAGM ONLY

STRAIGHT SHEATHED
DIAPHRAGM ONLY

SEE DET 5/S2.03, 6/S2.03

QUICK CALC 1

QUICK CALC 8

QUICK CALC 9

QUICK CALC 10

QUICK CALC 10

QUICK CALC 10

QUICK CALC 10

QUICK CALC 10

BRACES ACT IN PURELY LATERAL
CAPACITY, REDUNDANT GRAVITY
FRAMING ALREADY EXISTS

QUICK CALC 11



ROOF LOADING

Reference Standards: IBC 2021, ASCE 7­16

Input Result Check/Confirm

LIVE LOAD:

L
rf
 = 20 psf Roof Live Load

SL = 15 psf + 5 psf = 20 psf Roof                 Snow Load

ROOF DEAD LOAD:

R = 2 psf Roofing ­ Aggregate on Asphalt + Felt

I = 0 psf Insulation ­ N/A??

CE = 1.5 psf Ceiling ­ Suspended ACT + Framing

D = 35 pcf · 3 in = 8.75 psf Deck ­ 2X Diagonal + 2X Sub­deck

FP = 0 psf Fireproofing

P = 1.3 psf Sub­Purlins ­ 2x4 @ 1 ft OC

J = 0 psf Joists ­ N/A??

G = 3.2 psf Girders ­ 7.25"x17" Girders, 9.5ft TRIB

E = 1 psf Electrical

M = 1 psf Mechanical

SP = 1 psf Sprinkler

Misc = 1.25 psf Miscellaneous

Total Roof Dead Load Without Solar PV Panels:

DL
rf
 = R + I + CE + D + FP + P + J + G + E + M + SP + Misc = 21 psf

WALL DEAD LOAD:

SH = 0.5 psf Sheathing ­ Double Sided Gypsum Board

STD = 1 psf Studs ­ 2X4 @ 16"OC

MEP = 0.25 psf MEP Allowance

Misc
wall

 = 0.25 psf Miscellaneous

Interior Bearing Walls: DL
int,wall

 = SH + STD + MEP + Misc
wall

 = 2 psf

Exterior Walls: DL
ext,wall

 = 83 psf 8" CMU Fully Grouted

Sheet No.
LOADING

1 / 2

Project Redmond Teen Center By RMS Job No.

Location Redmond, WA Date 2025­06­24 2240412.01

\\grp.mck\Projects\Projects\224041201\Production\Calcs\Loading.bpad
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ROOF SEISMIC DEAD LOAD:

CE
seis

 = 0.25 psf Ceiling ­ Suspended ACT + Framing

FP
seis

 = 0 psf Fireproofing

E
seis

 = 0.5 psf Electrical

M
seis

 = 0.5 psf Mechanical

SP
seis

 = 0.75 psf Sprinkler

Misc
seis

 = 0.75 psf Miscellaneous

Total Roof Seismic Dead Load Without Solar PV Panels:

DL
rf,seis

 = R + I + CE
seis

 + D + FP
seis

 + P + J + G + E
seis

 + M
seis

 + SP
seis

 + Misc
seis

 = 18 psf

Sheet No.
LOADING

2 / 2

Project Redmond Teen Center By RMS Job No.

Location Redmond, WA Date 2025­06­24 2240412.01

\\grp.mck\Projects\Projects\224041201\Production\Calcs\Loading.bpad
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01.7

BASE SHEAR

WEIGHT OF BUILDING

RDL = 21psf   See Dead Load Takeoff
ps < 30psf --> Neglect Snow Load
A_roof = 7800sf
Wt_rf = 163.8K

DL_CMU_wall = 83psf    FULLY GROUTED
DL_hose_twr_wall = 39psf   NO GROUT
A_CMU_w = 4691sf 
A_hose_twr_wall = 1026sf
DL_int_wall = 10psf    See Dead Load Takeoff
A_int_w = 1968sf
Wt_wall = 449.1K
Wt_tot = Wt_rf + Wt_wall = 612.9K

37ft*92.5ft - 9.5ft*16ft = 3268sf

43.5ft*22ft = 960sf

73.5ft*43.5ft = 3200sf

9.5ft*26ft = 247sf

CMU WALL AREA BY HEIGHT:
LOW ROOF: 
9FT/2 * 96ft = 432sf
MID ROOF: 
(14FT/2 +1FT) * 376ft = 3008sf
HIGH ROOF: 
(15FT/2 + 1.5FT) * 90ft + 6FT*(73.5ft) = 1251sf
HOSE TOWER:
(15FT/2 + 21FT) * 36ft = 1026sf

LIGHT FRAME WALL AREA BY HEIGHT:
LOW ROOF: 
9FT/2 * (14ft + 14ft + 10ft + 7ft + 8ft + 11ft) = 288sf
MID ROOF: 
(14FT/2) * (86ft + 24ft + 18ft + 18ft + 9ft + 12ft + 22ft + 29ft + 22ft)
= 1680sf

V =CSaW (4-1)

Unreinforced masonry (URM)
Flexible diaphragms (S1a,
S2a, S5a, C2a, C3a, PC1,
RM1)

1.0

Table 4-7. Modification Factor, C

Building Typea

Number of Stories

1 2 3 ≥4

Sa =
SX1
T

(4-3)

ASCE 41-17  2.4.1 / 4.1.2 / 4.4.2

T =Cth
β
n (4-4)

Ct = 0.02  "ALL OTHER FRAMING SYSTEMS"
β = 0.75   "ALL OTHER FRAMING SYSTEMS"
hn = 15ft
T_main_rf = 0.02*15ft^0.75 = 0.152
T_hose_twr = 0.02*36ft^0.75 = 0.294

"COLLAPSE PREVENTION"   PER TBL 2-1
S_x1 = S1 = 0.144                   BSE-1E from ASCE HAZARDS TOOL
S_x1 = S1 = 0.327                   BSE-2E from ASCE HAZARDS TOOL
Sa = 0.327/0.152 = 2.151
C = 1.0                                      PER TBL 4-7

2.4.1.3 BSE-2E Spectral Response Acceleration Parameters.
The design short-period spectral response acceleration para-
meter, SXS, and the design spectral response acceleration para-
meter at a 1-s period, SX1, for the BSE-2E Seismic Hazard Level
shall be taken as values from approved 5%/50-year maximum
direction spectral response acceleration contour maps (denoted
SS and S1 in this standard), modified for site class in accordance
with Chapter 11 of ASCE 7. Values for BSE-2E need not be
greater than those for BSE-2N.

2.4.1.4 BSE-1E Spectral Response Acceleration Parameters.
The design short-period spectral response acceleration para-
meter, SXS, and the design spectral response acceleration para-
meter at a 1-s period, SX1, for the BSE-1E Seismic Hazard Level
shall be taken as values from approved 20%/50-year maximum
direction spectral response acceleration contour maps (denoted
SS and S1 in this standard), and modified for site class in
accordance with Chapter 11 of ASCE 7. Values for BSE-1E
need not be greater than those for BSE-1N.

V = 1.0*2.151*612.9K = 1318.3K

Fx =
wxh

k
x

Xn

i= 1

wih
k
i

V (4-2a)

Vj =
Xn

x= j

Fx (4-2b)

Single story building with the fire
hose tower weight acting at roof
story:
Vj = V = 1318.3K

REDMOND OLD FIRE STATION TEEN CENTER EVALUATION RMS

06/24/2025
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01.8

1.

SHEAR WALLS ARE CONSTRUCTED OF REINFORCED CMU AND STEEL
BRACE FRAMES. REDUNDANCY PARTIALLY DERIVED FROM MASONRY.

Resisting System
REDUNDANCY: The number of lines of shear walls in each principal direction is

greater than or equal to 2.

REINFORCED MASONRY CHECKLIST

URM CHECKLIST

REDMOND OLD FIRE STATION TEEN CENTER EVALUATION RMS

06/24/2025

2240412.01

QUICK CALCULATIONS
For Reinforced Masonry Checklist, Unreinforced Masonry
Checklist, and Steel Checklist from ASCE 41-17
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01.9

2. 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 lb/in.2 (0.48 MPa).

Vj =   1318.3K          SEE BASE SHEAR CALCULATION, ASCE 41-17 4.4.2.2
Ms =  1.75                CP URM, ASCE 41-17 TBL 4-8
Aw (SEE BELOW)

vavgj =
1
Ms

�
Vj

Aw

�

(4-8)

NORTH-SOUTH SHEAR WALLS HORIZONTAL CROSS-SECTIONAL AREA

GL1 GROSS LENGTH: 92.5ft
OPENING: 3.33ft*10 = 33.3ft
NET AREA: 8in*(92.5ft-33.3ft)*12in/ft = 5683in^2

vj_avg = (Vj/Aw)/Ms = (1318.3K*1000lb/19100in^2)/1.75
            = 39.44lb/in^2 < 70lb/in^2

REINFORCED MASONRY CHECKLIST

URM CHECKLIST

A_NS_wall = GL1+GL3+GL5+GL6 = 19100in^2

GL2 GROSS LENGTH: 83ft
OPENING: 3.33ft*6 = 20ft
NET AREA: 8in*(83ft-20ft)*12in/ft = 6048in^2

GL3 GROSS LENGTH: 108ft
OPENING: 3.33ft*4 + 16ft  = 29.4ft
NET AREA: 8in*(108ft-29.4ft)*12in/ft = 7545in^2

GL4 GROSS LENGTH: 35ft
OPENING: 3.33ft
NET AREA: 8in*(35ft-3.33ft)*12in/ft = 3040in^2

GL5 GROSS LENGTH: 35ft
OPENING: 3.33ft
NET AREA: 8in*(35ft-3.33ft)*12in/ft = 3040in^2

GL6 GROSS LENGTH: 43ft
OPENING: 3.33ft*4 = 13.4ft
NET AREA: 8in*(43ft-13.4ft)*12in/ft = 2841in^2

REDMOND OLD FIRE STATION TEEN CENTER EVALUATION RMS

06/24/2025

2240412.01
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01.10

EAST-WEST SHEAR WALLS HORIZONTAL CROSS-SECTIONAL AREA
REINFORCED MASONRY CHECKLIST

URM CHECKLIST

A GROSS LENGTH: 37ft
OPENING: 3.33ft
NET AREA: 8in*(37ft-3.33ft)*12in/ft = 3232.3in^2

A_EW_wall = GLA+GLB+GLB1+GLD+GLE = 14662in^2

vj_avg = (Vj/Aw)/Ms = (1318.3K*1000lb/14662in^2)/1.75
            = 51.37lb/in^2 < 70lb/in^2

B

B1 GROSS LENGTH: 52.75ft
OPENING: 3.33ft*2 = 6.67ft
NET AREA: 8in*(52.8ft-6.67ft)*12in/ft = 4428in^2

D GROSS LENGTH: 58.75ft
OPENING: 3.33ft*2 + 18ft = 24.67ft
NET AREA: 8in*(58.75ft-24.67ft)*12in/ft = 3271.6in^2

E GROSS LENGTH: 28ft
OPENING: 3.33ft*4 = 13.4ft
NET AREA: 8in*(28ft-13.4ft)*12in/ft = 1402in^2

F NEGLIGIBLE LATERAL RESISTANCE

GROSS LENGTH: 27.67ft
OPENING: 3.33ft
NET AREA: 8in*(27.67ft-3.33ft)*12in/ft = 2329in^2

SHEAR WALLS CONFORM TO MINIMUM SHEAR FOR BOTH DIRECTION

REDMOND OLD FIRE STATION TEEN CENTER EVALUATION RMS

06/24/2025

2240412.01
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01.11

3.
than 70 lb/in. (0.48 MPa).

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. (1220 mm), and all vertical bars extend to the top of the walls.

NO BAR SIZE PROVIDED, ASSUMING #4 MIN
48in OC MAX SPACING
CANNOT CONIRM VERTICAL BARS EXTEND TO TOP OF WALL

ρ_total = ρ_vert + ρ_horiz = A/bd + A/bd
GL1: #4@36"OC VERT, #4@32"OC HORIZ
         ρ_vert = 0.20in^2/(8in*36in) = 0.00069 = 0.0007   OK
         ρ_horiz = 0.20in^2/(8in*32in) = 0.00078 > 0.0007  OK
         ρ_total = 0.0007+0.00078 = 0.00148 < 0.002  NG

GL2/GLB: #4@48"OC VERT, HORIZ UNKNOWN
         ρ_vert = 0.20in^2/(8in*48in) = 0.00052 < 0.0007  NG

GL5/GLB.1: #4@32"OC VERT, #4@36"OC HORIZ
         ρ_vert = 0.20in^2/(8in*32in) = 0.00078 > 0.0007  OK
         ρ_horiz = 0.20in^2/(8in*36in) = 0.00069 = 0.0007  OK
         ρ_total = 0.0007+0.00078 = 0.00148 < 0.002  NG

GL3: #4@32"OC VERT, #4@54"OC HORIZ 
         ρ_vert = 0.20in^2/(8in*32in) = 0.00078 > 0.0007  OK
         ρ_horiz = 0.20in^2/(8in*54in) = 0.00046 < 0.0007 NG

GL6:  VERT UNKNOWN, #4@32"OC HORIZ
         ρ_horiz = 0.20in^2/(8in*32in) = 0.00078 > 0.0007  OK
         ρ_vert = ??  NG

REINFORCEMENT IS INSUFFICIENT

Spacing is too far apart and portions of wall were not surveyed / do not
have reinforcing information. Overall the system is under reinforced.

REINFORCED MASONRY CHECKLIST

REDMOND OLD FIRE STATION TEEN CENTER EVALUATION RMS

06/24/2025
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01.12

ANCHORS @ 2'-6"OC

4. 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 have strength to resist the
connection force calculated in the Quick Check procedure of Section 4.4.3.7.

Tc =ψSXSwpAp (4-12)

GL D BETWEEN GL 4/5:

ψ = 1.0,   COLLAPSE PREVENTION
wp = 83psf,   ASSUME FULLY GROUTED 8" CMU WALL
Ap =  2.5ft*(15ft/2+1.5ft) = 23sf
Sxs = Ss = 0.459   BSE-1E
Sxs = Ss = 0.956   BSE-2E
Tc = 1.0*0.956*83psf*23sf = 1.83K
DCR_t: 0.29    < 1.0

GL F:

ψ = 1.0,   COLLAPSE PREVENTION
wp = 83psf,   ASSUME FULLY GROUTED 8" CMU WALL
Ap =  4ft*(5.5ft+1.5ft) = 28sf
Sxs = Ss = 0.459   BSE-1E
Sxs = Ss = 0.956   BSE-2E
Tc = 1.0*0.956*83psf*28sf = 2.22K
DCR_t: 0.35     < 1.0

THREADED ROD CAPACITY:  (SEE DET 1,4,8, AND 12 ON S2.03) 
As = pi*(0.625"/2)^2 = 0.306in^2    
phi*Tn = 0.9*Fy*As = 0.9*36ksi*0.1306in^2 = 9.9K

PLATE:  SIMPSON RP6

MAIN BUILDING ANCHORAGE CONFORMING

HOSE TOWER ANCHORAGE TO CONCRETE FRAME UNKNOWN

REINFORCED MASONRY CHECKLIST

URM CHECKLIST

5.
-Resisting System
PROPORTIONS: The height-to-thickness ratio of the shear walls at each story is

less than the following:
Top story of multi-story building 9
First story of multi-story building 15
All other conditions 13

0'-8" CMU: 0.667ft

Story 1: 15ft/0.667ft = 22.5 > 15  NG
Story 2: 12ft/0.667ft = 18.0 > 13  NG
Top Story: 6ft/0.667ft = 9.0 = 9    OK12

'-0
"

15
'-0

"
6'

-0
"

URM CHECKLIST

REDMOND OLD FIRE STATION TEEN CENTER EVALUATION RMS
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01.13

7.
8 ft (2.4 m) long.

STRAIGHT SHEATHING: All straight-sheathed diaphragms have aspect ratios
less than 2-to-1 in the direction being considered.

37ft : 24ft= 1.54 < 2:1    OK
SPAN 24ft

44ft : 35ft = 1.25 < 2:1    OK
SPAN > 24ft

74ft : 57ft = 1.29 < 2:1    OK
SPAN > 24ft

68ft : 27ft = 2.52 > 2:1    NG
SPAN > 24ft

6. OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to
the shear walls are less 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.

MAXIUMUM PENETRATION SIZE: 20"x8" 
FOR HVAC DUCT TO NORTH ROOM "RECORDING STUDIO"

CLOSEST OPENING TO MASONRY SHEAR WALL LINE: 4'-3" FROM EDGE
0.25*L_SW = 108FT/4 = 27FT

REINFORCED MASONRY CHECKLIST
URM CHECKLIST

REINFORCED MASONRY CHECKLIST
URM CHECKLIST

REDMOND OLD FIRE STATION TEEN CENTER EVALUATION RMS

06/24/2025
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8.

COLUMN IN BRACE FRAME ALONG GRIDLINE 5
nf = 1       Total number of frames in the direction of loading
V = 382.3 k       Pseudo Seismic Force
hn = 13.17ft
L = 9.67ft              
Ms = 2.5               CP, ASCE 41-17 EQN 4-11 FOOTNOTE
Acol = 9.71in^2    W10X33

p_ot = 0.667*382.3k*13.17ft/9.67ft/1/9.71in^2/2.5
       =  14.31ksi < 0.3*Fy = 15ksi

STEEL CHECKLIST
COLUMN AXIAL STRESS CHECK: The axial stress caused by gravity loads in

columns subjected to overturning forces is less than 0.10Fy. Alternatively, the
axial stress caused by overturning forces alone, calculated using the Quick
Check procedure of Section 4.4.3.6, is less than 0.30Fy.

pot =
1
Ms

�
2
3

��
Vhn
Lnf

��
1

Acol

�

(4-11)

COLUMN IN BRACE FRAME ALONG GRIDLINE F
nf = 1       Total number of frames in the direction of loading
V = 257.1 k       Pseudo Seismic Force
hn = 11.17ft
L = 10.75ft              
Ms = 2.5               CP, ASCE 41-17 EQN 4-11 FOOTNOTE
Acol = 9.71in^2    W10X33

p_ot = 0.667*257.1k*11.17ft/10.75ft/1/9.71in^2/2.5
       = 7.40ksi < 0.3*Fy = 15ksi

A = 3520sf

A = 3210sf
ratio: A/A_tot = 0.39
V_diaph = V*ratio/2
   = 257.1K

A
 =

 3
45

0s
f

ra
tio

: A
/A

_t
ot

 =
 0

.4
2

V
_l

in
e 

=
 V

*r
at

io
/2

   
=

 2
76

.8
K

V = 1318.3K  SEE BASE SHEAR CALC

A = 1300sf
ratio: A/A_tot = 0.16
V_line = V*ratio/2
   = 105.5K

A = 920sf

A = 1540sf

A
 =

 2
60

0s
f

ra
tio

: A
/A

_t
ot

 =
 0

.3
2

V
_d

ia
ph

 =
 V

*r
at

io
/2

   
=

 2
10

.9
K

COLUMN STRESS CONFORMS TO REQUIREMENT

p_gravity = 0 ksi < 0.1*Fy        Braced DO NOT act as gravity framing members
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9.
STEEL CHECKLIST

BRACE IN BF ALONG GRIDLINE 5
Vj = 105.5K                           REFER TO QUICK CALC 8 FOR SHEAR DISTRIBUTION
Ms = 3.5                                        CP Tension Only, AISC 41-17 TBL 4-9
Nbr = 1                                          Number of Braces in Tension
Lbr = SQRT(h^2+L^2) = 16.34ft   Average Brace Length
Abr = 2.39in^2                              C6X8.2
s = 9.67ft                                      Plan Length of Brace

f_j_avg = 105.5K*16.34ft/9.67ft/1/(2*2.39in^2)/3.5 = 10.65ksi  < 0.5*36ksi = 18ksi    OK

BRACE IN BF ALONG GRIDLINE F
Vj = 257.1K                          REFER TO QUICK CALC 8 FOR SHEAR DISTRIBUTION
D/t = 19.0 < 1500ksi/1.25/35ksi = 34.2
Ms = 7.0                                        CP Pipe, AISC 41-17 TBL 4-9
Nbr = 2                                          Number of Braces in Tension/Compression
Lbr = SQRT(h^2+L^2) = 12.39ft   Average Brace Length
Abr = 2.96in^2                              C6X8.2
s = 10.75ft                                    Plan Length of Brace

f_j_avg = 257.1K*12.39ft/5.375ft/1/(2*2.96in^2)/7.0 = 5.0ksi <  0.5*35ksi = 17.5ksi    OK

f avgj =
1
Ms

�
Vj

sNbr

��
Lbr
Abr

�

(4-9)

Check procedure of Section 4.4.3.6, is less than 0.30Fy.
BRACE AXIAL STRESS CHECK: The axial stress in the diagonals, calculated

using the Quick Check procedure of Section 4.4.3.4, is less than 0.50Fy.

BRACE STRESS CONFORMS TO REQUIREMENT
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10.

REDUNDANCY: The number of braced bays in each line is greater than 2.
CONNECTION STRENGTH: All the brace connections develop the buckling

capacity of the diagonals.

BRACE IN BF ALONG GRIDLINE 5:   (2) C6X8.2 BACK-TO-BACK

Slenderness / Compactness:
b/tf = 1.92in/0.343in = 5.6 < 1.49*SQRT(E/Fy) = 42.2  --> NOT SLENDER
KL/r = 1.0*16.34ft*12in/ft/2.34in = 83.8 < 200  OK
h/tw = 6in/0.2in = 30 < 3.76*SQRT(E/Fy) = 106.7 (AISC 360 B4.1, Stiffened Channel)
h/tw = 30 < 1.57*SQRT(E/Ry/Fy) = 36.3  -->  COMPACT (AISC 341 D1.1, Stiffened Channel, Moderately Ductile)

Yield Capacity (per AISC 360 Chapter D): 
Ag = 2*2.39in^2 = 4.78in^2
phi*Pn = 0.9*Fy*Ag = 0.9*36ksi*4.78in^2 = 154.9K

Buckling Capacity (per AISC 360 Chapter E): 
KL/r < 3.76*SQRT(29000ksi/36ksi) = 106.7
Fe = pi^2*E/(KL/r)^2 = 3.14^2*29000ksi/83.8^2 = 40.75ksi
Fcr = Fy*0.658^(Fy/Fe) = 36ksi*0.658^(36ksi/40.75ksi) = 24.87ksi
phi*Pn = 0.9*Fcr*Ag = 0.9*24.87ksi*4.78in^2 = 106.9K

Bolt Shear (per AISC 360 Chapter J):
Fn = 54ksi (A325 BOLTS)
Ag = 4*1in^2 = 4in^2 
phi*Rn = 0.9*Fn*Ab = 0.9*54ksi*4in^2 = 194.4K > Yield > Buckling   OK

Bolt Bearing (per AISC 360 Chapter J):
Fu = 58ksi (Channel)
t = 2*0.2in = 0.4in
d = 6in
phi*Rn = 0.75*2.4*d*t*Fu = 0.75*0.4in*6in*58ksi = 104.4K < Yield < Buckling   NG

STEEL CHECKLIST

capacity of the diagonals.
COMPACT MEMBERS: All brace elements meet compact section requirements

in accordance with AISC 360, Table B4.1.

SLENDERNESS OF DIAGONALS: All diagonal elements required to carry
compression have Kl/r ratios less than 200.

compression have Kl/r ratios less than 200.
CONNECTION STRENGTH: All the brace connections develop the yield

capacity of the diagonals.

COMPACT MEMBERS: All brace elements meet section requirements in
accordance with AISC 341, Table D1.1, for moderately ductile members.
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BRACE IN BF ALONG GRIDLINE F:   4"DIA PIPE

Slenderness / Compactness:
D/t = 19.0 < 0.11*E/Fy = 0.11*29000ksi/36ksi = 88.6  --> NOT SLENDER
KL/r = 1.0*12.4ft*12in/ft/1.51in = 98.54 < 200   OK
D/t = 19.0 < 0.07*E/Fy = 56.3  --> COMPACT (AISC 360 TBL B4.1, Round Pipe)
D/t = 19.0 < 0.062*E/Ry/Fy = 39.5  --> COMPACT (AISC 341 TBL D1.1, Round Pipe, Moderately Ductile)

Yield Capacity (per AISC 360 Chapter D):
phi*Pn = 0.9*Fy*Ag = 0.9*35ksi*2.96in^2 = 93.2K

Buckling Capacity (per AISC 360 Chapter C): 
KL/r < 4.71*SQRT(29000ksi/36ksi) = 133.68
Fe = pi^2*E/(KL/r)^2 = 3.14^2*29000ksi/98.54^2 = 2904.6ksi
Fcr = Fy*0.658^(Fy/Fe) = 36ksi*0.658^(36ksi/2904.6ksi) = 35.81ksi
phi*Pn = Fcr*Ag = 0.9*35.81ksi*2.96in^2 = 95.4K

Weld (per AISC 360 EQN 8-2a):     
phi*Rn = 1.392k/in*D*l = 1.392k/in*4*(4*5in) = 111.3K > Buckling > Yield   OK

STEEL CHECKLIST

X-BRACE CONNECTION CAPACITY FOR PIPE BRACE 
DOES NOT EXCEED BUCKLING AND YIELD CAPACITY OF BRACE

INVERSE V-BRACE CONNECTION CAPACITY FOR PIPE BRACE 
EXCEEDS BUCKLING AND YIELD CAPACITY OF BRACE

NOTE THE BRACES WILL NOT RESULT IN A DUCTILE FAILURE IN THE
CURRENT GEOMETRIC CONFIGURATION, THE BRACE TO GUSSET PLATE
CONNECTION WILL NEED TO BE ADJUSTED TO MEET THIS CRITERIA
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11.

STEEL CHECKLIST

CMU LINTEL

Load Path
through
CMU WALL
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Purpose and Scope 

This report summarizes our investigation, findings and recommendations regarding the probable seismic performance of 

Redmond city facilities located in Redmond, Washington. Our scope of work was limited as follows: 

1. Using the current national standard, ASCE 41-13 "Seismic Evaluation and Retrofit of Existing Buildings", perform 

full Tier I, and where appropriate, Tier II and Tier Ill evaluation of Fire Stations 11, 12, 13, 14, 16, and due to the age 

of construction, only the K-Braced frame for Fire Station 18. This level of evaluation outlines seismic deficiencies 

for each building and provides recommendations for retrofit to determine rough order of magnitude (ROM) costs. 

2. Perform evaluations based on a review of existing drawings in conjunction with common deficiencies found in 

structures of similar age and construction for the Old Medic One Building, FS16 Shop Building, Hartman Park 

Swimming Pool, Central Stores Warehouse Building 5, MOC Building 1, Parks Operations Center Building 8, 

Senior Center Building, Old Fire House Teen Center, Old Redmond School House, and Trinity Building. This 

level of review provides a summary of anticipated deficiencies without the breadth and depth of calculations 

associated with an ASCE 41-13 analysis. Experience, engineering judgement, and FEMA document 547 was 

used for this portion of the evaluation. No calculations were performed for this level of evaluation. 

3. Prepare a report that outlines the results of the assessment along with recommendations for possible seismic 

improvements or mitigation measures. 

None of the evaluations performed are required as part of a substantial alteration or change of use as outlined by the 

2012 or 2015 International Existing Building Code and are therefore considered voluntary in nature. 

Available Documents 

The following documents were used in the seismic evaluations for the City of Redmond's portfolio of buildings: 

Fire Station 11, McAdoo Malcolm & Youel Architects, 10.04.00 

Fire Station 12, Lawhead Architects, 12.21.98 

Fire Station 13, Douglas Bertsch Architects, 9.28.93 

Fire Station 14, Mithun, 5.15.90 

Fire Station 16, Lawhead Architects I Douglas Bertsch Architects, 4.12.94 

Fire Station 18, Lawhead Architects, 2.1 5.05 

Hartman Park Swimming Pool, Cummings Associates, 3.19.70 

Central Stores Warehouse Building 5 

Maintenance Operations Center Building 1, Robert Wagner Architecture, 3.10.97 

Parks Operations Center Building 8, Robert Wagner Architecture, 2.10.97 

Senior Center Building, ARA/Jackson Architects, 1.05.89 

Old Fire House Teen Center Building, ARC Architects, 9.09.02 

Old Redmond School House, ARC Architects, 4.09.08 
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Seismic Hazard 

Western Washington is one of the more seismically 

active regions in the nation. Research indicates that 

there are three sources of strong ground motion in the 

Puget Sound region. The first is an inter-plate event off 

the coast of Washington where the Juan de Fuca plate 

drives under (subducts) the North American plate. 

Earthquakes up to a Magnitude 9.0 and strong ground 

motion lasting several minutes are predicted from this 

source at intervals of approximately 500 years. The 

1964 Alaska earthquake was caused by a similar 

mechanism. The second source is an intraplate event 

deep in the Juan de Fuca plate directly beneath Puget 

Sound. This event is thought to be capable of 

producing a Magnitude 7.5 earthquake with strong 

ground motion lasting 20 seconds and occurring 

approximately once every 500 years. Recent 

earthquakes, such as the 2001 Nisqually Earthquake 

(Magnitude 6.8), the 1965 SeaTac Earthquake 

(Magnitude 6.5), and the 1949 Olympia Earthquake 

(Magnitude 7.1), are examples of this type of event. The 

third source is a crustal event, which may occur along 

Page 5 

Sedimentary rocks _ 
(Paleogene to Neogene) 

Cascade igneous 
rocks and Columbia 
River Basalt 

Quaternary faults 

November 41h, 2016 

Crescent Formation 
and other Eocene 
volcanic rocks 

Basement rocks 
(pre-Tertiary) 

known or unknown fault lines. Figure 1, courtesy of the 
Figure 1: Earthquake Faults around Seattle 

USGS "Seismic Hazards Investigation in Puget Sound" research 

program (http://earthquake.usgs.gov/regional/pacnw/ships/), illustrates major known crustal fault lines around Seattle. 

Those within a 60 mile radius, indicated by the circle, are considered capable of causing damage within the City, such as 

the Seattle Fault (SF) and South Whidbey Island Fault (SWF). The 1996 Duvall earthquake (Magnitude 5.7) on the South 

Whidbey Island Fault is an example of this type of event. Since these shallow earthquakes are much closer to the surface, 

ground motions are expected to be very intense, producing a Magnitude 7+ event with 20 seconds of strong ground 

motion. Many of the Redmond facilities experienced the 2001 Nisqually earthquake with minimal visible damage. 

However, this is no guarantee of future performance; the ground shaking in Redmond was relatively light with likely 

accelerations less than 1/5th of design-level ground motions. It should be noted therefore, that past performance is not an 

accurate predictor of future performance under design-level events. 
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Performance Objective 

The most current national standard for existing building evaluation is ASCE 41-13 "Seismic Evaluation and Retrofit of 

Existing Buildings". Although not currently adopted by Washington State at the time of this writing, it is expected to be 

adopted in July of 2016 with the 2015 International Existing Building Code. ASCE 41-13 provides a methodology for a 

deficiency based structural retrofit and utilizes a three-tier evaluation process with checklists specific to building type and 

level of seismicity. A Tier-1 screening consists of a visual screening with basic and supplemental checklists to quickly 

identify potential structural deficiencies and potential behavior during an earthquake. Items found to be nonconforming 

based on the results of the Tier-1 evaluation are identified for remediation and Tier-2 or Tier-3 evaluations may be 

required. Where new structural elements are recommended, they would be designed to meet strength and detailing 

requirements in accordance with current building code requirements (2012 International Existing Building Code at the 

time of this report). 

The initial step in the seismic evaluation of the buildings was to define the seismic performance objective. The 

performance objective is described in terms of a post- earthquake damage control state for a particular earthquake. The 

damage control states range from collapse prevention to fully operational. Collapse prevention is typically reserved for 

historical and limited use structures that have mitigating circumstances which prevent more comprehensive damage 

control measures. This post-earthquake damage state is such that the building is on the verge of partial or total collapse 

with extensive damage to non-structural components. Fully operational is typically reserved for the design of new critical 

facilities that must remain functional after an earthquake, including emergency response centers, hospital emergency 

rooms and fire and police stations. A fully operational damage control state requires that structural components have no 

permanent drift and substantially retains its original strength and stiffness. This damage control state is equivalent to the 

immediate occupancy performance level for all structural components. The difference in seismic performance levels 

occurs at the non-structural level where, for operational building performance, negligible damage occurs to non-structural 

components and power and other utilities are available. Existing buildings are typically evaluated to a lower standard 

than new buildings due to their shorter design life. 

The standard for the evaluation and retrofit of critical facilities is the Immediate Occupancy Level per the 2012 

International Existing Building Code (IEBC) which is the current building code in the State of Washington. This 

performance level remains unchanged in the 2015 International Existing Building Code. Basic Safety Earthquake 1E as 

referenced by ASCE 41-13 was used for the fire station evaluations. This level of performance is based on a seismic event 

with a 20% probability of exceedance in 50 years, corresponding to a 225-year return period for the event. 

All fire stations included in this report were evaluated using the immediate occupancy performance level and position 

retention nonstructural performance level as outlined in Table 2-1 of ASCE 41-13 for. Recommendations for all other 

buildings are based on experience, engineering judgement, and FEMA document 547, "Techniques for the Seismic 

Rehabilitation of Existing Buildings," which describes common seismic deficiencies for different building types and 

provides common retrofit techniques to mitigate those deficiencies. 
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HIGHER PERFORMANCE 
LESS LOSS 

EXPECTED POST -EARTHQUAKE 
DAMAGE STATE 

OPERATIONAL (1-A) ........................................ . 

BACKUP UTILITY SERVICES 
MAINTAIN FUNCTIONS; VERY 
UTILE DAMAGE 
(Sl+NA) 

IMMEDIATE OCCUPANCY (1 -B) ....................... .. 

THE BUILDING REMAINS SAFE TO 
OCCUPY; ANY REPAIRS ARE MINOR 
(S1+NB) 

LIFE SAFETY (3-q ........................................... .. 
STRUCTURE REMAINS STABLE AND 
HAS SIGNIFICANT RESERVE CAPACITY; 
HAZARDOUS NON-STRUCTURAL DAMAGE 
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................ 1 :::::::::~:::::::::I 

................ IJ::::::::x::::::::[l 

........... : .... lj:::::::~:::::::tl 
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Seismic Evaluation Methodology 

ASCE 41-13 (Seismic Evaluation and Retrofit of Existing Buildings) was used for the evaluation of the fire stations. ASCE 

41-13 provides an option for a deficiency-based retrofit evaluation. Under ASCE 41-13, buildings are evaluated to either 

the Life Safety or Immediate Occupancy Performance Level using a three tier evaluation process. As mentioned above, 

the fire stations have been evaluated using the Immediate Occupancy Performance Level. A Tier-1 and Tier-2 , or 

screening phase, evaluation consists of checklists to quickly identify potential building structural deficiencies. Based on 

the results of the Tier-1 and Tier-2 evaluation, Tier-3 (Evaluation Phase) evaluations may be required. The checklists are 

based on the building type. For the fire stations, W2 (Wood Frames, Commercial and Industrial) and RM (Reinforced 

Masonry) Tier-1 evaluation checklists were utilized . Based on the high level of seismicity for the site, ASCE 41-13 also 

requires the immediate occupancy basic configuration checklist and the supplemental life safety structural checklist, as 

well as checks for nonstructural components. These checklists provide a means to identify potential deficiencies in a 

structure and potential behavior during an earthquake. When evaluating capacities of individual portions of the structure, 

it will often be expressed as a demand to capacity ratio (OCR). OCR is determined by comparing seismic demand, based 

on the Immediate Occupancy design earthquake, to the calculated capacity of the element being analyzed. Elements 

with a OCR less than 1.0 are considered to meet the specified performance objective while elements with a OCR greater 

than 1.0 are considered deficient. To account for the inherent ductility of an individual element, capacities are increased 

by "m-factors". "M-factors" are component demand modification factors to account for expected ductility associated with 

this action at the selected structural performance level. 

For all additional buildings, existing drawings (when available), engineering experience and judgement, and FEMA 547 

were used to provide recommendations. At the request of the City of Redmond, these buildings were not evaluated 

using the ASCE 41-13 deficiency-based procedure outlined above. 

Liquefaction 

A number of the building sites are underlain by liquefiable soils according to the State of Washington Liquefaction 

Susceptibility map as shown in Appendix A, sheet 5. Liquefaction has the potential to severely damage the buildings that 

it supports due to the chance of large differential settlements. As indicated in the following sections of this report, site 

specific geotechnical engineering evaluations should be provided for each site to determine site specific liquefaction 

risks and recommendations for mitigation. Typical retrofit options to mitigate liquefaction risk take the form of deep 

foundation elements. Examples of this would be small diameter pin piles, helical anchors, or 6"-7" diameter micro-piles. 

Prioritization 

Prioritization of retrofit work should align with the corresponding risk factor associated with the building. For the 

Redmond facilities portfolio of buildings, it is recommended to prioritize work for the fire stations over the rest of the 

portfolio, as the fire stations have the greatest impact on public health and safety because they need to continuously 

operate after a seismic event in the region. Other considerations include the building occupancy category. Those 

buildings with housing and public occupancy considered a higher priority than those with more limited occupancies such 

as warehouses and storage facilities. The Redmond portfolio of buildings has been divided into three levels of 

prioritization. Level1 is considered to be the most immediate retrofit need and consists of all fire stations. Level 2 
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consists of those buildings that have moderate risk based on the occupancy of the building. And Level 3 contains those 

buildings with the lowest risk and have more limited occupancies. 

To assist in coordinating the work and available resources, for each fire station, we have listed our recommendations in 

an order of priority. Order is based on the magnitude of overstress, cost verses benefit of the recommendation, 

construction sequence, life-safety and exiting concerns, and our professional judgment. Although a recommendation 

may have a low priority, it does not imply that the recommendation is not important. When all of our recommendations 

are implemented, the seismic performance will meet the performance objective outlined previously in this report. In our 

professional opinion, a goal of implementing all of our recommendations should be set. 

Prioritization Matrix Prioritization Level 

Building Use Performance Level 2 3 

Fire Station 11 Fire Station Immediate Occupancy 

Fire Station 12 Fire Station Immediate Occupancy 

Fire Station 13 Fire Station Immediate Occupancy 

Fire Station 14 Fire Station Immediate Occupancy 

Fire Station 16 Fire Station Immediate Occupancy 

Fire Station 18 Fire Station Immediate Occupancy 

Hartman Park Pool Recreational Facility Life Safety 

Central Stores Warehouse 
Building 5 Storage Warehouse Life Safety 

Maintenance Operations Center 
Building 1 

Parks Operation Center 
Building 8 

Senior Center Building 

Old Fire House Teen Center 

Old Redmond School House 
Community Center 

Trinity Building 
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Fire Station 11 

Building Description 

Fire Station 11 is a single-story reinforced masonry building constructed in 1981 with an addition constructed in 1998. The 

building consists of a long rectangular office area and a roughly square, taller, apparatus bay. The main level is 16790 sq. 

ft. with an additional 2800 sq. ft. of mezzanine in the apparatus bay. 

The structural system consists of brick masonry unit (BMU) shear walls with wood diaphragms. Structural plans are not 

available for the original portion of the building. The roof over the apparatus bay is timber framing with plywood 

sheathing and dimensional joists over solid sawn purlins and glulam girders. The office area roof is typical plywood 

sheathing over 2x framing in both the original building and the addition . 

Construction plans from the 1998 addition to the fire station were available for review. No drawings were located for the 

original1983 construction. Assumptions about the construction are based on visual inspection during a site visit and 

engineering judgement. 

A follow up site visit was performed on September 7th, 2016 with staff from Otto Rosenau & Associates to determine if 

reinforcing is present in the existing walls utilizing hand operated radar. Reinforcing was confirmed to be present in the 

existing BMU walls. The size of reinforcing was unable to be verified, however spacing was roughly 4'-0" on center for 

vertical reinforcing and roughly 2'-0" on center for horizontal reinforcing. 

Findings and Recommendations 

Based on the ASCE 41-13 Tier-1 evaluation and subsequent Tier-2 and Tier-3 evaluations of the building, we have 

determined Redmond Fire Station 11 has elements that are noncompliant and prevent the building from meeting the 

minimum performance objective level as defined in ASCE 41-13. Some of these elements were determined to be 

acceptable based on the Tier-2 evaluation; however, deficiencies were still present. A copy of the checklists used to 

determine the non-compliant items have been included in Appendix B. The noncompliant (NC) items and resulting 

deficiencies, if they occur, are outlined below. 

1. Mezzanines- The west mezzanine is neither independently braced nor anchored to the seismic-force-resisting 

elements of the main structure. 

Recommendation: 

Due to its positioning in the apparatus bay, a supplementary seismic-force-resisting system for the mezzanine 

should be added. An interior elevation schematic of a braced frame system is shown on detail sheet 6 in 

Appendix A. 
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2. Non-structural components- Non-structural components include mechanical, electrical and plumbing (MEP) 

components as well as architectural features, such as canopies and signage, that are not a part of the main 

building system. These components are vulnerable to becoming separated from the building during a seismic 

event and may pose a safety risk to the buildings occupants as well as impede operations of personnel. 

Recommendation: 

Provide lateral bracing for any fall prone equipment and verify presence of bracing for all duct work, piping, 

electrical supply and emergency equipment. 

3. Wood ledgers- The diaphragm connection to the wood ledgers is properly detailed to prevent cross grain 

bending in the ledger in the addition. It is unknown if the existing structure is also properly detailed 

Recommendation: 

The ledger connections in the original building should be investigated to verify their compliance. 

4. Transfer to shear walls- The ledger bolts to the shear wall is the primary transfer of lateral force and are 

required to be capable of transferring the full strength of the shear wall. The full strength of the shear wall 

exceeds the capacity of the ledger bolts by a factor of 1.4. Anchorage at the original building should be verified. 

Recommendation: 

The quantity of ledger bolts should be increased. The ledger bolts in question are shown on detail sheet 7 in 

Appendix A. 

5. Hose Tower- The construction of the hose tower is not represented on the available building documents. By 

assuming the minimum reinforcing schedule, the hose tower was found to be not able to resist overturning 

forces during a seismic event. 

Recommendation: 

With information from the follow up site visit to radar the existing walls, a Tier 2 analysis was completed and 

indicated that the hose tower has sufficient reinforcing to resist flexural overturning forces. No further action is 

required. 

6. Continuous cross ties- No purlin-to-purlin connection is present to develop a tension force across the 

diaphragm. 

Recommendation: 

Simpson holdown hardware is recommend to create a complete load path across the diaphragm. Detail sheet 9 

in Appendix A shows a typical pur/in crosstie connection. 
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7. Plan irregularities- The office area of Fire Station 11 has multiple re-entrant corners distributed around the 

floorplan . There is no information provided that indicates if they are properly detailed to transfer forces into the 

diaphragm chords. 

Recommendation: 

Additional on site investigation and pictures indicated the presence of wood ledgers attached to the existing 

BMU walls with bolts spaced at roughly 48" on center. Other locations indicated a continuous rim above the 

BMU walls with blocking between joists. While observation of all similar existing conditions was not achievable, 

it is the opinion of SSF that this construction is typical throughout FS11 and as such resolved the diaphragm 

chord forces at re-entrant corners. 

8. Wall shear stress- Shear stresses in the shared BMU wall between the office and apparatus bay has a demand 

to capacity ratio (OCR) of 1.4 for the Tier 1 check. 

Recommendation: 

With information from the follow up site visit to radar the existing walls, a Tier 2 analysis was completed and 

indicated that the existing BMU walls between the office and apparatus bay have sufficient capacity to resist 

the seismic demands. 

9. Liquefaction- According to the State of Washington Liquefaction Susceptibility map, Fire Station 111ies on the 

border of a "Low to Moderate" liquefaction zone. Detail sheet 5 in Appendix A shows the liquefaction 

susceptibility of the area surrounding Fire Station 11. 

Recommendation: 

A full geotechnical study should be performed to evaluate the liquefaction susceptibility of the soils underlying 

the fire station. 

Redmond Fire Station 12 

General Description and Condition 

Redmond Fire Station 12 is a one-story, rectangular building, constructed in 1980 and retrofitted in 1999. This building 

was retrofitted to meet the standards of the 1997 Uniform Building Code (UBC). Roof construction consists of plywood 

sheathing over 2x joists supported by glulam beams which frame into masonry bearing walls . The foundation appears to 

consist of conventional strip footings and slab on grade. Fire Station 12 does not fall within Redmond's liquefiable zone, 

therefore further study of the foundation is not required. The lateral force resisting system is masonry shear walls. 

Available building plans do not specify whether the masonry walls are reinforced, however, given the time of construction 

was likely designed under the 1976 Uniform Building Code and therefore would require reinforcing. The 1998 retrofit 

added out-of-plane anchorage and tension ties to allow out-of-plane wall forces to develop into the diaphragm. 

A follow up site visit was performed on September 71h, 2016 with staff from Otto Rosenau & Associates to determine if 

reinforcing is present in the existing walls utilizing hand operated radar. Reinforcing was confirmed to be present in the 

existing BMU walls. The size of reinforcing was unable to be verified, however spacing was roughly 4'-0" on center for 

vertical reinforcing and roughly 2'-0" on center for horizontal reinforcing. 
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Findings and Recommendations 

Based on the ASCE 41-13 Tier-1 evaluation and subsequent Tier-2 and Tier-3 evaluations of the building, Fire Station 12 

has elements that are noncompliant and prevent the building from meeting the minimum performance objective level 

identified earlier in this report. Some of these elements were determined to be acceptable based on the Tier-2 

evaluation; however, deficiencies were still present. A copy of the checklists used to determine the non-compliant items 

is included in Appendix B. The noncompliant (NC) items and resulting deficiencies, if they occur, are outlined below. 

1. Non-Structural - Ceilings, Mechanical and Electric Equipment 

The walkthrough of the fire station found fall-prone equipment unbraced for lateral forces. Additionally, further 

items that were not visible during the walkthrough of the fire station may be unbraced as well. 

Recommendation: 

Provide lateral bracing for any fall-prone equipment and verify presence of bracing for all ducts, piping, 

electrical equipment, and emergency power. 

2. Diaphragms - Plan Irregularities 

Detailing at the reentrant corner on the west side of the building does not provide sufficient tensile capacity to 

develop the strength of the diaphragm. The 1998 retrofit added CMST14 and MTT 28B steel straps, however a 

Tier-3 evaluated Demand Capacity Ratio (DCR) of the connection determined the straps do not carry adequate 

capacity to meet the intended performance objective. 

Reentrant corner connection: DCR -1.91 

Recommendation: 

Add HDlB and HDUS straps to existing connection per Appendix A, Detai/1 to increase capacity to meet design 

requirements. 

Fire Station 13 

Building Description 

Fire Station 13 is a single-story reinforced masonry building originally constructed in 1974 with an addition constructed in 

1993 under the 1988 Uniform Building Code. A partial renovation was completed in 2009 that did not include any seismic 

retrofit work. The building is rectangular in plan with a re-entrant corner in the north-west quadrant of the building where 

the addition is located. The main level is 7350 sq. ft. with an additional1120 sq. ft. of mezzanine in the apparatus bay. 

The structural system consists of brick masonry unit (BMU) shear walls with wood diaphragms. Structural plans are not 

available for the original portion of the building, but it is assumed that a reinforcing schedule typical of the brick type 

would have been used. The roof over the apparatus bay is heavy timber framing with tongue and groove decking over 

glulam girders and solid sawn pur/ins. The office area roof is typical plywood sheathing over 2x framing in both the 

original building and the addition. The north wall of the addition relies on plywood shear walls for lateral force resistance. 
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Construction plans from the 1993 addition to the fire station were available for review. No drawings were located for the 

original1974 construction. Assumptions about the construction are based on visual inspection during a site visit and best 

engineering judgement. 

A follow up site visit was performed on September 7th, 2016 with staff from Otto Rosenau & Associates to determine if 

reinforcing is present in the existing walls utilizing hand operated radar. Reinforcing was confirmed to be present in the 

existing BMU walls. The size of reinforcing was unable to be verified, however spacing was roughly 4'-0" on center for 

vertical reinforcing and roughly 2'-0" on center for horizontal reinforcing. 

Findings and Recommendations 

Based on the ASCE 41-13 Tier-1 and Tier-2 evaluations of Fire Station 13 and Maintenance Building, the following items 

were identified as non-compliant towards meeting the Immediate Occupancy performance objective. A copy of the 

checklists used to determine the non-compliant items have been included in appendix B. The non-compliant checklist 

items and cause of the deficiency are listed below: 

1. Non-structural components- Non-structural components include mechanical, electrical and plumbing (MEP) 

components as well as architectural features, such as canopies and sign age that are not a part of the main 

building system. 

Recommendation: 

Provide lateral bracing for any fall prone equipment and verify presence of bracing for all duct work, piping, 

electrical supply, emergency equipment, and apparatus bay doors. 

2. Wood ledgers- The diaphragm connection to the wood ledgers is not properly detailed to prevent cross grain 

bending in the ledger. 

Recommendation: 

Holdown hardware should be installed in line with the roof joists to create a positive out-of-plane attachment 

between the roof diaphragm and the BMU walls. Detail sheets 10 and 11 in Appendix A shows typical out-of­

plane anchorage methods. 

3. Transfer to shear walls- The lateral force transfer between the diaphragm and shear walls occurs through a 

pony wall between the BMU wall and the roof structure . Plywood sheathing prevented verification of the anchor 

bolt spacing. Assuming anchor bolts at 4'-0" on center, the DCR is 3.3 .. 

Recommendation: 

The anchor type and spacing of the pony walls should be verified, and additional anchors installed in the 

concrete bond beam. Increased panel edge nailing is required as shown on detail sheet 12 in Appendix A. 

4. Continuous cross ties- No purlin-to-purlin connection is present to develop a tension force across the 

diaphragm. 
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Recommendation: 

Simpson holdown hardware is recommend to create a complete load path across the diaphragm. Detail sheet 9 

in Appendix A shows a typical pur/in cross tie connection. 

5. Plan Irregularities- The reentrant corner at the north-west quadrant of the building does not appear to be 

detailed to develop tension forces into the diaphragm. 

Recommendation: 

Additional blocking and strapping should be added at the connection between the addition and the original 

structure as shown on detail sheet 13 in Appendix A. 

6. Wall shear stress- Shear stresses in the east and west BMU walls had a demand to capacity ratio of 1.4. 

Recommendation: 

With information from the follow up site visit to radar the existing walls, a Tier 2 analysis was completed and 

indicated that the existing BMU walls are sufficiently reinforced to resist in plane shear stresses. 

Redmond Fire Station 14 

General Description and Condition 

Redmond Fire Station 14 is a one-story building constructed in 1991 under the 1988 Uniform Building Code (USC). Roof 

and siding issues were addressed in a 2009 renovation, however it is unknown if seismic retrofit measures were taken at 

that time. Roof construction consists of 1/2" plywood sheathing over premanufactured wood trusses supported by wood 

bearing walls. The lateral system consists of wood shear walls sheathed with either or both W' plywood and Sfa" gypsum 

board. Bearing and shear walls are supported by conventional foundations. Fire Station 14 is not located in Redmond's 

liquefaction zone therefore further foundation analysis is not required . 

Findings and Recommendations 

Based on the ASCE 41-13 Tier-1 evaluation and subsequent Tier-2 and Tier-3 analysis of the building, Redmond Fire 

Station 14 has elements that are noncompliant and prevent the building from meeting the minimum performance 

objective level defined in ASCE 41-13. Some of these elements were determined to be acceptable based on the Tier-2 

evaluation; however, deficiencies were still present. A copy of the checklists used to determine the non-compliant items 

has been included in Appendix B. The noncompliant (NC) items and resulting deficiencies, if they occur, are outlined 

below. 

1. Non-Structural - Ceilings, Mechanical and Electric Equipment 

A walkthrough of the fire station found fall-prone equipment unbraced for lateral forces. Additionally, further 

items that were not visible during the walkthrough of the fire station, such as water heaters, may be unbraced as 

well. 
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Recommendation: 

Provide lateral bracing for any fall-prone equipment and verify presence of bracing for all ducts, piping, 

electrical equipment, and emergency power. 

2. Seismic-Force-Resisting System - Hold-Down Anchors 

Not all shear walls used to resist seismic forces have hold-down anchors. Wall line 7 as shown on page 23 of the 

structural calculations, is used to resist a large portion of the seismic forces and has no hold-down anchors to 

support the correspondingly large uplift forces. 

Recommendation: 

Add missing hold-down anchors to shear walls. 

3. Seismic-Force-Resisting System - Shear Stress Check 

The capacity of the shear walls does not meet the Immediate Occupancy seismic objective of ASCE 41-13. 

Demand Capacity Ratios (OCR) of each wall line were determined by comparing seismic demand to the 

calculated capacity. 

Wall Line 7 per page 23 of structural calculations: OCR- 1.51 

Recommendation: 

Replace gypsum board sheathing with W' plywood sheathing and nail panel edges with Bd nails at 2" on center 

to deficient shear walls to increase capacity. 

4. Seismic-Force-Resisting System - Narrow Wood Shear Walls 

Several shear walls with aspect (height-to-width) ratios greater than 1.5-to-1 are used to resist seismic forces. 

Recommendation: 

A Tier-2 and Tier-3 analysis of the walls verified that shear walls with the maximum height-to-width ratio of1.5 

have sufficient capacity. 
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Fire Station 16 and Maintenance Building 

Building Description 

Fire Station 16 is a single-story building constructed in 1994 under the direction of Lawhead Architecture with engineering 

services provided by Heung K. Kim, P.E .. It is L-shaped in plan and consists of a rectangular office wing to the south and 

an attached apparatus bay to the north. The main level is 8,811 square feet with an additional 928 square feet split 

between two mezzanines. 

The structural system consists of light framed wood construction with exterior plywood shear walls. The wood structural 

panel flat roof diaphragms vary in height from ten to 23 feet. A 30-foot tall reinforced CMU hose tower is located on the 

northeast corner of the garage. The building is clad in corrugated metal siding and standing seam metal roofing. 

During the site visit one of the firefighters mentioned the building has a history of water leaks, though there are no visible 

signs of water damage. Renovation work in 2004 addressed these issues. Leaks may lead to hidden structural damage 

caused by decay. If wood decay is found , it is recommended that it be evaluated by a structural engineer. 

Also on the site of Fire Station 16 is a 5,325 square-foot building for the maintenance of fire district apparatus. The 

maintenance building was built at the same time as the fire station and is of similar construction. The maintenance 

building was not evaluated per the ASCE 41-13. As a maintenance facility, the building would be evaluated per the life 

safety performance standards of ASCE 41-13. Considering the similar construction between the fire station and 

maintenance facility, the deficiencies found for the fire station building can be assumed to be present, albeit to a lesser 

extent, for the maintenance building as well. 

Original1994 architectural and structural permit documents were available for review. There are no indications that there 

have been significant remodels to the structure since its construction. 

Findings and Recommendations 

Based on the ASCE 41-13 Tier-1 and Tier-2 evaluations of Fire Station 16 and Maintenance Building, the following items 

were identified as non-compliant towards meeting the Immediate Occupancy performance objective. A copy of the 

checklists used to determine the non-compliant items is included in appendix B. The non-compliant checklist items and 

cause of the deficiency are listed below: 

1. Non-structural components- Non-structural components include mechanical, electrical and plumbing (MEP) 

components, as well as architectural features, such as canopies and signage, that are not a part of the main 

building system. 

Recommendation: 

Provide lateral bracing for any fall-prone equipment and verify presence of bracing for all duct work, piping, 

electrical supply, and emergency equipment. 
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2. Walls connected through floors- Although the fire station is a single story structure, there are two areas with 

mezzanines set between platform framed walls. The floor framing causes a discontinuity in the wall framing. 

Without proper detailing the shear wall may not properly transfer overturning and shear forces between the two 

levels. 

Recommendation: 

To ensure transfer of seismic forces between shear wall levels at the mezzanine areas, hardware may be 

added connecting the upper shear wall to the bose. Shear transfer between levels may be improved by 

installing Simpson L TP plates to connect the top and bottom wall plates to the TJI rim board. The existing 

plywood panel edge nailing at the rim board should be verified prior to installing lateral transfer plates. 

Overturning forces may be resolved by adding Simpson CS16 strops at wall ends, connecting the upper wall 

segment to the lower holdowns per detoil17 in appendix A. 

3. Hose tower attachment- The hose tower adjacent to the fire station relies on its attachment to the roof 

diaphragm for stability. The attachment is made by nailing the diaphragm to a ledger board which is bolted to the 

wall. This construction detail induces cross grain bending in the ledger that can result in abrupt splitting of the 

ledger and failure of the attachment. 

Recommendation: 

Holdown hardware should be installed in line with the roof joist to create a positive out-of-plane attachment 

between the roof diaphragm and the hose tower. Detail sheets 10 and 11 in Appendix A show typical out-of­

plane anchorage methods. 

4. Narrow wood shear walls- Narrow shear walls are prone to severe deformations and high overturning forces 

that can cause damage to the sill plate, holdown anchors and end studs. To reduce the risks associated with 

highly stressed narrow shear walls, the aspect ratio of wood panel shear walls is limited to 2:1 in Tier 1 checklists . 

Approximately half of the shear walls in the firehouse exceed this limit with a maximum aspect ratio of 3.25. 

Recommendation: 

Narrow wood shear walls primarily occur in wall lines with multiple window openings in a row. The aspect ratio 

of these shear walls con be reduced by connecting the wall piers to the next pier with a tension strop. A typical 

stropping detail involves providing Simpson CS16 strops above and below the window opening. Stropping the 

openings also reduces the holdown and compression chord forces by increasing the sheorwolls effective 

length. 

5. Roof chord continuity- Discontinuity in the diaphragm chords can lead to excess flexibility and cause more 

damage during a seismic event than a diaphragm with properly detailed, continuous diaphragm chords. A 

common cause of chord discontinuity are vertical offsets in the roof diaphragm. Fire Station 16 has multiple roof 

steps in the diaphragm that do not appear properly detailed to transfer diaphragm chord forces. 

Recommendation: 

Where a vertical offset exists in the diaphragm, the wall segment connecting the diaphragm levels should be 

strengthened to transfer the lateral forces. Typical strengthening procedures involve installing full height posts 
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and tension strops adequate to transfer diaphragm forces. Detail sheet 15 in Appendix A shows a stropping 

method to create chord continuity. 

6. Shear wall stresses- The lateral force resisting system of the firehouse was originally detailed to utilize shear 

walls sheathed with either plywood or gypsum wall board (GWB). The shear stress check exceeds the 

acceptance criteria for structural panel sheathing with a DCR of 2.3. 

Recommendation: 

To resolve the overstress of the existing wood structural panel shear walls, we recommend increasing the total 

length of shear wall in the building. The total wall length may be increased by either replacing existing interior 

GWB walls with plywood, adding plywood sheathing to the interior side of existing plywood walls, or a 

combination of the two methods. By upgrading existing GWB sheorwolls to plywood, it may be possible to re­

use the existing holdowns instead of installing new holdowns. Detail sheet 14 in Appendix A highlights existing 

sheorwolls and proposed sheorwoll upgrades. 

6. Plan Irregularities- Plan irregularities present in the Fire Station 16 diaphragm include the L-shaped building 

configuration, re-entrant corners, and plan insets. These irregularities may cause large tensile and compressive 

forces to generate in the diaphragm resulting in local damage. These forces may be resolved by supporting the 

irregularity with shear wall, or by properly detailing chord reinforcing to develop the forces into the diaphragm. 

Recommendation: 

Re-entrant corners in the diaphragm that ore not adequately supported by a shear wall segment require 

reinforcement to transfer chord forces into the diaphragm. The diaphragm should be blocked and stropped in­

line with the unsupported diaphragm chord to develop the forces into the diaphragm as shown on detail sheet 

13 in Appendix A. 

8. Liquefaction- According to the State of Washington Liquefaction Susceptibility map, Fire Station 16 lies on the 

border of a "Low to Moderate" liquefaction zone. Detail sheet 5 in Appendix A shows the liquefaction 

susceptibility of the area surrounding Fire Station 11. 

Recommendation: 

A full geotechnical study should be performed to evaluate the liquefaction susceptibility of the soils underlying 

the fire station. 

Redmond Fire Station 18 

General Description and Condition 

Redmond Fire Station 18 is a one-story, rectangular building, constructed in 2002 and designed to meet the standards of 

the 1997 Uniform Building Code (UBC). Construction consists of 15/32" plywood sheathing over premanufactured wood 

roof trusses supported by wood shear walls. At the time of its construction, Fire Station 18 met the seismic requirements 

for critical facilities of its type. However, engineering and seismic hazard knowledge is continually evolving and portions 

of Fire Station 18 do not meet ductility and stability requirements found in current code. Specifically, the lateral force 

resisting system of the apparatus bay in the East-West direction consists of seven steel "K-braces" that do not meet 
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current seismic standards. The scope for evaluating Fire Station 18 was limited to the K-brace frames that make up the 

seismic-force-resisting system of the apparatus bay. Due to the relatively recent construction (2005), the focus was on 

the elements specifically affected by recent code changes. 

Findings and Recommendations 

Based on the ASCE 41-13 Tier 1 and subsequent Tier 2 and Tier-3 evaluation of the K-braced frames, it was determined 

Redmond Fire Station 18 has elements that are noncompliant and prevent the building from meeting the minimum 

performance objective level defined in ASCE 41-13. Some of the elements of the K-frames were determined to be 

acceptable based on the Tier-2 evaluation; however, deficiencies were still present. A copy of the checklists used to 

determine the non-compliant items is included in Appendix B. The noncompliant (NC) items and resulting deficiencies, if 

they occur, are outlined below. 

1. Non-Structural - Ceilings, Mechanical and Electric Equipment 

The walkthrough found fall-prone equipment unbraced for lateral forces. Additionally, further items that were not 

visible during the walkthrough may be unbraced as well. 

Recommendation: 

Provide lateral bracing for any fall-prone equipment and verify presence of bracing for all ducts, piping, 

electrical equipment, and emergency power. 

2. Connections - Transfer to Steel Frames 

The capacity of the connection transferring lateral forces into the K-brace frames is insufficient. Existing details 

show building seismic forces are transferred through glulam beams into steel angles connected by lag screws. 

Forces are then transferred to the WT beam at the top of the K-braces through a welded connection of the angle 

to WT. The steel and glulam members, as well as the welded connection, meet design requirements. However, 

the lag screws do not provide sufficient capacity. 

Lag Screw Connection: OCR - 1.69 

Recommendation: 

Add (4) %"diameter lag screws connecting the K-brace frames to existing glulam beams per Appendix A, Detail 

3. 

3. Seismic-Force-Resisting System - Out-of-Plane Bracing 

The apparatus bay K-brace frames do not have out-of-plane bracing, thus are prone to out-of-plane buckling. 

Recommendation: 

Add out-of-plane anchorage in the form of full building height HSS tubes attached to the K-brace columns and 

tied into the roof framing per Appendix A, Detail 2 to transfer out-of-plane forces into the roof diaphragm. 

4. Fire Station 18 also contains a mezzanine level that does not have a permanent stair. It is recommended that a 

~RUCTURAL ~~~~GINEERING 
SEATTLE 
TACOMA 

2124 Third Ave, Su ite 100. Seattle, WA 98121 
934 Broadway. Su ite 100, Tacoma, WA 98402 

0 206.443.6212 
0 253.284.9470 

ssfeng tneers .cotn 



Redmond City Facilities Seismic Evaluation Page 21 November 41h , 2016 

stair meeting current code standards be constructed to allow for safe egress in the event of a seismic event. 

5. Connections - Steel Frame Anchorage to Foundation 

Anchorage of the K-brace frames to the concrete grade beams below is insufficient for design uplift forces. The 

recommendations are based on a Tier-3 evaluated Demand Capacity Ratio (DCR) of existing anchorage. DCR is 

determined by comparing seismic demand, based on the Immediate Occupancy design earthquake, to the 

calculated capacity. Elements with a DCR less than 1.0 are considered to meet the specified performance 

objective while elements with a DCR greater than 1.0 are considered deficient. 

The North K-brace frame anchorage was found deficient: 

North K-Brace Anchorage: DCR - 1.30 

Recommendation: 

Pour new foundation to supplement existing grade beam beneath the North K-braces and upgrade anchorage 

to sufficient capacity. 

6. Seismic-Force-Resisting System - K-Braclng 

The apparatus bay seismic-force-resisting system consists of seven K-braces in the east-west direction. The 

intended performance of K-brace frames is for energy to dissipate through the buckling of compression braces 

and yielding of tension braces. However, when a compression brace buckles, large mid-height horizontal forces 

can lead to column instability and collapse. As a result, K-bracing is no longer allowed in new construction. A 

performance-based analysis was performed according to ASCE 41-13. 

Recommendation: 

The column and brace capacities meet or exceed the seismic demands. No additional retrofit of these 

members is required. However, as mentioned in the preceding paragraph, this type of lateral system is no 

longer allowed in current building codes. We would recommend retrofitting or replacing the existing frame with 

a more ductile system. 

Additional Redmond Facilities 

The following buildings were not evaluated using ASCE 41-13 as outlined in the performance objective section of this 

report. Existing drawings when available, engineering experience and judgement, and FEMA document 547 were used 

to provide the following recommendations. For the most accurate and specific determination of seismic deficiencies, we 

recommend utilizing the ASCE 41-13 as done in this report for the fire stations. Utilizing the ASCE 41 methodology 

provides a consistent evaluation procedure for the entire portfolio of buildings and allows for "apples-to-apples" 

comparisons. 
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Hartman Park Swimming Pool Building: 

The Hartman Park Swimming Pool is a rectangular building built in 1970. Roof construction over the swimming pool 

consists of pre-cast concrete t-beams over pre-cast concrete piers. Areas between columns are infilled with brick 

masonry unit shear walls . The area of the building used for the lobby and locker rooms consists of brick masonry unit 

shear walls with a likely roof construction of plywood sheathing over wood joists. The building foundation appears to 

consist of conventional strip footings and slab on grade. Based on documents provided, it appeared the slab on grade 

had significant cracking in areas due to settlement issues and was renovated in 2010 to mitigate these issues. At the 

time of the site visit, the building appeared to be in good condition with no visible deficiencies. 

Common Deficiencies of Similar Type Buildings per FEMA 547: 

1. Load Path -inadequate force transfer, diaphragm to shear wall, shear wall to foundation, inadequate connection 

of beam or girders to supporting elements 

Rehabilitation Measures: Enhance anchorage between elements. This can be achieved with the addition of 

steel angles and adhesive anchors as required to carry design seismic forces. 

2. Diaphragms - inadequate strength and/or stiffness 

Rehabilitation Measures: Add steel braced-frames or concrete/masonry shear walls to reduce diaphragm span 

and seismic force demand. Adequate strength can also be achieved through an increase in shear force 

capacity of the diaphragm. 

3. Diaphragms- excessive stresses at openings and irregularities 

Rehabilitation Measures: Enhance diaphragm detailing around openings. This is commonly achieved with the 

addition of structural steel sections or reinforcing bars at the diaphragm boundary locations. Shear is 

transferred into the new section through adhesive anchors or reinforcing dowels. 

Central Stores Warehouse Building 5 

Building 5 is a rectangular shaped premanufactured metal building with mezzanine built in 1988. This building is located 

on liquefaction susceptible soil per Redmond's liquefaction map. The building and foundation were observed to be in 

good condition during a walkthrough of the building. 

Common Deficiencies of Similar Type Buildings: 

1. Load Path -inadequate shear, flexural , and uplift anchorage to foundation 

Rehabilitation Measures: Anchorage to the foundation can be achieved by either adding anchor rods or welding 

shear lugs to the base plate into the foundation, or embedding the moment frame columns into a concrete 

pedestal bonded to other existing foundation elements. 

2. Component Detailing - inadequate capacity of beams, columns, and/or connections 

Rehabilitation Measures: Wide flange members with inadequate capacity can be strengthened by adding side 

plates to create box sections. Beam-column connections can be improved with use of a reduced beam section 
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(RBS), welded haunch, or bolted bracket method. Each of these methods either reduce inelastic rotational 

demands or increase the beam plastic moment capacity. 

3. Diaphragms- inadequate in-plane strength and/or stiffness 

Rehabilitation Measures: Diaphragm forces can be reduced by adding collectors or moment frames, braced 

frames, or concrete/masonry shear walls to distribute diaphragm forces. Another common rehabilitation 

measure invol~es increasing the diaphragm strength by overlaying the existing diaphragm with concrete 

topping or wood structural panels. 

4. Diaphragms- inadequate shear transfer to frames 

Rehabilitation Measures: Shear transfer capacity can be enhanced by providing additional shear studs, 

anchors, or welds connecting diaphragm to frames. 

Maintenance Operations Center Building 1 

Maintenance Operations Center Building 1 was constructed in 1977 and renovated in 1998. It is located on liquefaction 

susceptible soil per Redmond's liquefaction map. Building construction consists of 8-inch brick masonry unit shear and 

load bearing walls which based on the age of construction are likely reinforced. Roof construction consists of a plywood 

diaphragm over wood framing . The build ing and foundations appeared to be in good condition during the walkthrough. 

Common Deficiencies of Similar Type Buildings: 

1. Configuration- Torsionally irregular plans 

Rehabilitation Measures: Add steel braced frame or concrete/masonry shear wall or increase existing wall 

stiffness with concrete wall overlay or in fill openings in order to decrease the eccentricity between center of 

mass and center of rigidity. 

2. Load Path -inadequate anchorage for out-of-plane load and in-plane forces 

Rehabilitation Measures: Add new or improve existing tension anchors, shear anchors, cross-ties and 

subdiaphragms, and supplemental vertical supports to ensure a complete load path. 

3. Diaphragms- inadequate in-plane strength and/or stiffness 

Rehabilitation Measures: Add steel braced frame or concrete/masonry shear wall to decrease force demand on 

diaphragm or increase the capacity of existing diaphragm. 

4. Diaphragms- re-entrant corners 

Rehabilitation Measures: Add steel braced frames, concrete/masonry shear wall, or collector to support re­

entrant corner forces. Otherwise enhance existing collector or increase existing wall with concrete overlay. 

Enhance diaphragm detailing to increase capacity. 
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Parks Operations Center Building 8 

Parks Operations Center Building 8 is a steel framed building constructed in 1970 and renovated in 1998. It is located on 

liquefaction susceptible soil per Redmond's liquefaction map. An approximately 20ft. tall stand-alone canopy at the back 

of the building, that may have been added in the 1998 remodel, consists of steel columns and knee braces embedded in 

concrete sonotubes. The foundation appeared to be in good condition. 

Common Deficiencies of Similar Type Buildings: 

1. Load Path - inadequate shear, flexural, and uplift anchorage to foundation 

Rehabilitation Measures: Anchorage to the foundation can be achieved through adding additional anchor rods 

or welding shear lugs to the base plate into the foundation, or embedding the moment frame columns into a 

concrete pedestal bonded to other existing foundation elements. 

2. Component Detailing- inadequate capacity of beams, columns, and/or connections 

Rehabilitation Measures: Wide flange members with inadequate capacity can be strengthened by adding side 

plates to create box sections. Beam-column connections can be improved with the use of a reduced beam 

section (RBS), welded haunch, or bolted bracket method. Each of these methods either reduce inelastic 

rotational demands or increase the beam plastic moment capacity. 

3. Component Detailing- inadequate capacity of horizontal steel bracing 

Rehabilitation Measures: Provide additional secondary bracing. Strengthen bracing elements and/or reduce 

unbraced lengths. Strengthen connections. 

4. Diaphragms..:. inadequate in-plane strength and/or stiffness 

Rehabilitation Measures: Add steel braced frame or concrete/masonry shear wall to decrease force demand on 

diaphragm or increase the capacity of existing diaphragm by overlaying existing diaphragm with concrete 

topping or wood structural panels. 

5. Diaphragms- inadequate shear transfer to frames 

Rehabilitation Measures: Shear transfer capacity can be enhanced by providing additional shear studs, 

anchors, or welds connecting diaphragm to frames. 

Senior Center Building 

The Senior Center Building is a one-story wood framed building with stucco cladding constructed in 1990. Roof levels 

change elevation in several areas of the building. A walk around of the building revealed no cracking in the stucco 

finishes and foundations appeared to be in good condition. This building is located on liquefaction susceptible soil per 

Redmond's liquefaction map. 
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Common Deficiencies of Similar Type Buildings: 

1. Load Path -inadequate shear anchorage to foundation 

Rehabilitation Measures: Improve existing or add new anchorage to the foundation to prevent the building from 

sliding off the foundation during an earthquake. Expansion bolts are the preferred method of anchorage to 

foundations, though anchorage can also be achieved with hardware such as the Simpson UFP or FAP 

foundation plates. 

2. Load Path- inadequate overturning anchorage 

Rehabilitation Measures: Improve or add uplift anchors and compression posts. This can be achieved with 

adhesive anchors, however new footings or footing reinforcement may also be required if existing footings lack 

sufficient shear and flexural capacity to handle the uplift and compressive forces. 

3. Load Path- inadequate shear transfer in wood framing 

Rehabilitation Measures: Enhance diaphragm to shear wall connection to allow design shear force to transfer 

from the roof diaphragm into the top of the wall. This is commonly achieved with the addition of angle clips or 

edge nailing. 

4. Diaphragms- inadequate in-plane strength and/or stiffness 

Rehabilitation Measures: Enhance existing diaphragm with additional wood structural panel sheathing and/or 

additional nailing and blocking to existing sheathing. 

5. Diaphragms - re-entrant corners 

Rehabilitation Measures: Enhance diaphragm detailing to handle re-entrant corner forces. This can usually be 

achieved by adding a collector to distribute re-entrant corner forces into the diaphragm. 

Old Fire House Teen Center 

The Old Fire House is a one story steel and masonry framed building constructed in 1952 and renovated in 2000. Roof 

construction consists of wood diaphragm over wood and steel beams and steel columns. The 2000 renovation included 

a seismic retrofit of the main building. The retrofit included the addition of a new braced frame for global lateral support 

and out-of-plane anchorage of the existing exterior shear walls. Based on the documents provided and the site visit, it is 

unclear whether the hose tower was also retrofitted in 2000. Cracking was observed on the East elevation of the hose 

tower. This building is located on liquefaction susceptible soil per Redmond's liquefaction map. 

Common Deficiencies of Similar Type Buildings: 

1. Global Strength - insufficient wall strength 

Rehabilitation Measures: Add steel braced-frame or concrete/masonry shear wall. Increase existing wall 

capacity with concrete wall overlay or by infilling openings. 
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2. Load Path -inadequate shear, flexural, and uplift anchorage to foundation 

Rehabilitation Measures: Embed column into a pedestal bonded to other existing foundation elements or 

provide steel shear lugs or anchor bolts from base plate to foundation. 

3. Load Path -inadequate out-of-plane anchorage at walls connected to diaphragm 

Rehabilitation Measures: Add tension anchors attaching walls to diaphragm. 

4. Diaphragms- inadequate in-plane strength and/or stiffness 

Rehabilitation Measures: Add collectors to distribute forces or add moment frames, braced frames, or 

concrete/masonry shear walls to reduce diaphragm forces. Otherwise, increase capacity of existing diaphragm 

with wood structural panel overlay and/or additional nailing. 

5. Load Path- inadequate anchorage to diaphragms for in-plane forces 

Rehabilitation Measures: Add wall-to-diaphragm shear anchors. 

Old Redmond School House Community Center 

The Old Redmond School House is a two story, unreinforced masonry building built in 1922 and renovated in 1980 and 

2007. Roof and floor construction consists of wood decking over 2x10 joists supported by built up beams. The 2007 

renovation does not appear to have included any seismic retrofit measures. Any seismic upgrades in the building's 

history likely occurred prior to modern seismic design guidelines developed as a result of the 1994 Northridge 

earthquake. Building elevations have a high percentage of openings which may indicate insufficient global lateral 

support. Additionally, the school house is located on liquefaction susceptible soil per Redmond's liquefaction map. A full 

evaluation based on ASCE 41 is recommended to clarify any deficiencies present in the building. 

Common Deficiencies of Similar Type Buildings: 

1. Global Strength- insufficient in-plane wall strength 

Rehabilitation Measures: Add either a new wood structural panel shear wall, concrete/masonry shear wall, steel 

braced frame, or steel moment frame. Global strength can also be improved by enhancing existing elements 

through concrete wall overlay or by infilling wall openings. 

2. Load Path - inadequate or missing wall-to-diaphragm tie 

Rehabilitation Measures: Add new or improve existing tension anchors, shear anchors, cross-ties and 

subdiaphragms, and supplemental vertical supports to ensure a complete load path. 

3. Non-Structural- unbraced parapet or chimney 

Rehabilitation Measures: Brace parapet and chimney to withstand design level earthquake forces. Parapets 

and chimneys can also be shortened to meet allowable height-to-width ratios, however this method is not 

always an option particularly with historic buildings. 
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4. Diaphragms- inadequate in-plane strength and/or stiffness 

Rehabilitation Measures: Add collectors to distribute forces or add moment frames, braced frames, or 

concrete/masonry shear walls to reduce diaphragm forces. Otherwise, increase capacity of existing diaphragm 

with wood structural panel overlay and/or additional nailing. 

Trinity Building 

The Trinity Building is a rectangular, concrete tilt-up building constructed in 1981 and renovated in 1997. The 6" concrete 

walls are reinforced with #4's at 12 inches on center each way. Additional out-of-plane wall reinforcement was observed 

during a walkthrough of the building. A roof that was rebuilt after a snow-induced roof collapse in the 1990's consists of 

(assumed) plywood sheathing over 2x joists supported by glulam purl ins and girders on steel columns. The mezzanine 

area of the building used for meeting and office spaces consists of conventional wood framing . The Trinity Building is 

located on liquefaction susceptible soil per Redmond's liquefaction map. No significant cracking of the walls or slab-on­

grade was observed during the walkthrough. 

Common Deficiencies of Similar Type Buildings: 

1. Global Strength- insufficient in-plane strength of shear walls or frames 

Rehabilitation Measures: Add a new steel braced frame or concrete/masonry shear wall. Enhance existing 

shear walls with concrete overlay. 

2. Configuration- incidental bracing 

Rehabilitation Measures: Isolate mezzanine from the lateral force resisting system of the main building to 

prevent mezzanine from restraining seismic deflections and consequently creating an unintended load path in 

the main structure. 

3. Load Path- inadequate connection at base of tilt-up panel 

Rehabilitation Measures: Improve wall-to-foundation connections by adding steel angles and adhesive anchors 

between the wall panel and adjacent slab-on-grade. It may be necessary to remove and recast a thicker pour 

strip if the slob-on-grade was not thickened next to the tilt-up panel. 

Medic One Modular Building 

The Medic One modular building is what appears to be an "L" shaped, one story, pre-manufactured modular building. 

We were unable to verify existing construction due to existing finishes and were unable to verify the existing foundation 

system due to limited visibility. 

Common Deficiencies of Similar Build ings: 

1. Sufficient Foundation- insufficient foundation system unable to resolve all lateral forces into soils. 

Rehabilitation Measures: pour in place new reinforced concrete stemwall and footing. 
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2. Anchorage to Foundation - insufficient attachment from sill plates to foundation to transfer lateral forces. 

Rehabilitation Measures: provide post installed anchors to sufficiently resist lateral forces at the wall to 

foundation interface. 

Summary of Findings and Recommendations 

The assessments of the Redmond Fire Stations find that structural deficiencies cause some of the buildings to fall below 

the minimum immediate-occupancy performance level outlined in ASCE 41-13. The report outlines these deficiencies and 

provides recommended mitigation measures. This information is intended to provide a scope of likely repairs required to 

mitigate the identified deficiencies. It is our professional opinion that the improvements outlined can be made to the 

buildings' lateral load resisting system to bring the buildings' performance during a seismic event into general 

conformance with current standards for building seismic rehabilitation. The improvements outlined above will help to 

limit building damage during an event and will increase the likel ihood that the building will remain operational afterward. 

Should the City of Redmond decide to proceed with these repairs, Swenson Say Faget would be happy to help with 

providing construction documents to achieve a building permit. 

Limitations 

This study and report represent Swenson Say Faget's opinions based solely on our site observations made during brief 

site visits, as well as review of existing drawings. No exploratory demolition or in-situ testing of the existing building 

materials has been performed. 

The scope of work was limited to a seismic evaluation of the primary lateral force resisting systems of the buildings. No 

assessment of the vertical (gravity) load carrying capability of the structure were made. 

It is important to note that the fire stations were evaluated based on the 3-Tier Evaluation method of ASCE 41-13. This 

method is based on the Immediate Occupancy objective, as defined by the Seismic Evaluation and Retrofit of Existing 

Buildings (ASCE 41-13) and is discussed in detail in the section on Seismic Evaluation Methodology. Additional build ings 

in the City of Redmond 's portfolio were evaluated using engineering experience and judgement as well as FEMA 

document 547. 

This report is intended for the sole use of the City of Redmond and its consultants. The scope of work performed for this 

evaluation may not be appropriate to satisfy the needs of other users, and any use or re-use of this document and the 

findings and recommendations presented herein is at the sole risk of said user. Furthermore, this evaluation does not 

represent a warranty or guarantee by Swenson Say Faget that other problems do not exist. Swenson Say Faget's 

professional services are performed using the degree of care and skill ordinarily exercised under similar circumstances 

by reputable structural engineers practicing in this or similar localities. No other warranty, expressed or implied, is made 

as to the professional opinions included in this report. 
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(N) MASONRY WALL, TYP, 
SEE ARCH FOR TOP OF 
PARAPET 

19/~" PLYWOOD 
Yli 10d @ 6" o.c. 
SIMPSON PA 18 STRAP 
@ 48" MAX O.C. 

, 2x6 FLAT BLOCKING, TYP 

1-#4 CONT @ PA18 

2-#5 CONT 

*ALL CONDITIONS EXISTING 

5 JOIST SPACES 

2x JOIST, SEE PLAN, 

SIMPSON LSTA12 STRAP 
ON BLOCKING, CENTER 
ON JOISTS, TYP 

3x LEDGER W/%"¢ ANCHOR 
BOLTS @ 24" O.C., EMBED 
5". CENTER BOLTS ON 
LEDGER 

INCREASE QUANTITY OF (E) 
ANCHOR BOLTS. 

VERIFY ANCHOR BOLTS AT 
ORIGINAL BUILDING SECTION 

LEDGER ATTACHMENT TO BMU WALL 04/04/2016 

REDMOND FACILITIES MANAGEMENT 

FIRE STATION 11 

DATE 
00665-2015-01 

PROJ. # 
ROO 

DESIGN ? 
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r----- (E) SHEATHING 

t-----.f- HDU2 EA SIDE OF 

. . f 
\ .... ' 

GIRDER W/ 5/8"0 
THRD ROD 

L(E)PURLIN 

~-------- (E) GLB GIRDER 

PURLIN CROSS TIE CONNECTION 04/04/2016 
DATE 

REDMOND FACILITIES MANAGEMENT 00665-2015-01 
PROJ. # 
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6"¢ or 51,12" SQ------. 
x3ja" ROSETTE 
PLATE 

DRILL THROUGH 
MASONRY & 
SOLID GROUT Rosette 

(E) MASONRY 
WALL 

~---DRILL THROUGH MASONRY WALL 
TO WITHIN 1" OF OUTSIDE FACE 
& ANCHOR W/HILTI HIT HY20 
ADHESIVE & SCREEN TUBE W/ 
3/4"¢ CONT. ALL- THREAD @ 48"oc 
(use couplers as reqd.) 

,....-----16d @ 4"oc TO NAILER 
AND BLKG. (or provide simpson 
A35 to underside of sheathing 
to each block and @ 16"oc to nailer) 

,....-------- NUT AT NAILER 

,------(E) SHEATHING 

~IT 
I DRILL ONLy -

DO NOT ROTOHAMMER 
'----- - (E) JOIST 

'------- - 2x BLOCKING @ EA. ALL-THREAD 
(extend 4 joist spaces) 

'------- --VERIFY (E) NAILER OR ADD 
NEW TO MATCH (E) JOIST 

'-------- -PROVIDE FULL -DEPTH x 0~-8" 
SHIMS AS REQ

1

D. 
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6"¢ or 51;2" SQ-~ 
x3jB" ROSETTE 
PLATE 

DRILL THROUGH------' 
MASONRY & 
SOLID GROUT 

DRILL ONLY -

Rosette 

,------ 3/4"¢ ALL- THREAD 
ANCHORED PER DETAIL 11 

..------ --16d @ 3"oc 

,.-------SIMPSON A35 FRAMING CLIP 
@ 12" oc(2) PER JOIST BAY 
MAY BE INSTALLED EA. JOIST 
SPACE IN LIEU OF NAILING 
THROUGH SHEATHING (and 
flooring) ABOVE 

~-----(E) SHEATHING 

DO NOT ROTOHAMMER 
'--------- (E) JOISTS ( (e) seat riser 

@ sim. section) 

\__---SIMPSON LTT20B@ 48"oc (max.) 
W/(2)1;2"¢ BOLTS 

Typical 

\____ _____ VERIFY (E) BLOCKING (or add 
new) ALL JOIST SPACES 

~. 

SEATTLE 2124 Tl1ird Ave, Suite 100, Seattle, WA 98121 
TACOMA 934 Broadway, Sui te 100. Tacoma, WA 98402 

0 206.443.6212 
0 253 .284 .9470 

ssfengineers.com 



(E) SOFFIT FRAMING 

(E) PONY WALL 

PLYWOOD 
SHEATHING W/80 

@ 3" O.C. PANEL 
EDGE NAILING 

(E) ANCHOR BOLTS, 
VERIFY SPACING & 

INSTALL ADD'L AS 
REQ'D 

~(E)ROOF 

____ _ / -~ SHEATHING 

I 
I 

·- ·- . - -I 

(E) GIRDER 

-· -- ~-~4--------- (E) PILASTER, 
BEYOND 

- - - ---- 1 
It------- - --- (E) BMU WALL 

::_-=- ---- -I 

-- I 

PONY WALL OVER (E) BMU 04/04/2016 
DATE 

00665-2015-01 REDMOND FACILITIES MANAGEMENT 
PROJ. # 

FIRE STATION 13 ROO 
DESIGN 12 
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STRAPPING DETAIL@ REENTRANT CORNER 

REDMOND FACILITIES MANAGEMENT 
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(E) LOWER ROOF 

FRAMING\ 

f I ·· 

(E) WALL STUD, 
VERIFY CAPACITY --------J.~ 

(E) SILL W/ ANCHOR 
BOLTS, VERIFY ---------Hh 

'\1 \ 

r 
(E) UPPER ROOF 
FRAMING 

lt 

. - . . - • I ~ 

\ 
~----- MSTC4883STRAP 

QUANTITY AND SPACING i_ 
(E) S.O.G. ----f~,--------~__._,._:..,.-: '...-"~~"""'· ....__-------0-_ - , f 

_ D ___ _ :·· . f i 0 - () I 
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HEADER PER PLAN 

~-t-----NAIL SHEATHING TO BLOCKING 
W/ PANEL EDGE NAILING PER 
SHEARWALL SCHEDULE (typ.) 

'------++----'-+-------11--t------ 2x FLAT BLOCKING ( t yp.) 

PANEL EDGE NAILING PER_/ ,l 1'-0" ,l 
SHEAR WALL SCHEDULE AT (wrap ot 
FULL HGT. STUDS AROUND corner condition) 

WALL OPENING (typ.) 
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ORIENTATION 
PER PLAN ~ 
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I~ v c . 
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TYPICAL HOLDOWN BETWEEN FLOORS 

REDMOND FACILITIES MANAGEMENT 

FIRE STATION 16 

" ' 0 

SHEARWALL PER PLAN 
~r--

"'"'" <!l0 
(''") ~ 

<TOO 
"""' r..D rri 
0 ~,., 

CS16 HOLDOWN PER PLAN 
N N 

00 
W/ (14)8d EA. END 
OF STRAP 

PLYWOOD SHEATHING N 
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mm 
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~~ ~-
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FULL WIDTH VERTICAL l/1~ 
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N()) 
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-' ::E :=a 
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NAILING TO EA. 2x STUD 
<.Ill-
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DATE 
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PROJ. # 
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Project: Redmond Facilities: Fire Station 11 Location: Redmond WA 

Completed by: ___.:.R..:.:D:...:O=-------------- Date: __ _:3.:..:/9:.:.../1.:..:6=-----------------

16.1510 IMMEDIATE OCCUPANCY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 
MASONRY BEARING WALLS AND RM1A: REINFORCED MASONRY BEARING WALLS WITH 
STIFF DIAPHRAGMS 

Very Low Seismicity 

Seismic-Force-Resisting System 

G)Nc N/A U REDUNDANCY: The number of lines of shear walls in each principal direction is greater than or equal to 2. a (Commentary: Sec. A.3.2.l.l. Tier 2: Sec. 5.5.1.1) 

C ~ N/ A U SHEAR STRESS CHECK: The shear stress in the reinforced masonry shear walls, calculated using the Quick 
Check procedure of Section 4.5.3.3, is less than 70 lb/in.2

• (Commentary: Sec. A.3.2.4.1. Tier 2: Sec. 5.5.3.1.1) 

0 OCR= 1.4 at W<!lllinll B (~hared wall between apparat!JS bay ~lnd office) 
C NC N/A U REINFORCING STEEL: The tota vertical and honzontal reinforcing steel ratio in remforced 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. (Commentary: Sec. 

Connections 

G)Nc N/A u 

@Nc N/A u 

G)Nc N/A U 

G)Nc N/A u 

C@ N/A u 

Stiff Diaphragms 

C NC s U 

C NC s U 

Foundation System 

C NC s U 

C NC s U 

A.3.2.4.2. Tier 2: Sec. 5.5.3.1.3) Wall scanning recommended at original building section. 

WOOD LEDGERS: The connection between the wall panels and the diaphragm does not induce cross-grain 
bending or tension in the wood ledgers. (Commentary: Sec. A.5.1.2. Tier 2: Sec. 5.7.1.3) 

TRANSFER TO SHEAR WALLS: Diaphragms are connected for transfer of seismic forces to the shear walls, 
and the connections are able to develop the lesser of the shear strength of the walls or diaphragms. 
(Commentary: Sec. A.5.2.1. Tier 2: Sec. 5.7.2) 

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

GIRDER-COLUMN CONNECTION: There is a positive connection using plates, connection hardware, or 
straps between the girder and the column support. (Commentary: Sec. A.5.4.l. Tier 2: Sec. 5.7.4.1) 

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 4.5.3.7. (Commentary: Sec. A.5.l.l . Tier 2: Sec. 
5. 7 .1.1) Anchorage from remodel is adequate, however anchorage at original construction is unknown and should be verified. 

TOPPING SLAB: Precast concrete diaphragm elements are interconnected by a continuous reinforced 
concrete topping slab. (Commentary: Sec. A.4.5 .l. Tier 2: Sec. 5.6.4) 

TOPPING SLAB TO WALLS OR FRAMES: Reinforced concrete topping slabs that interconnect the precast 
concrete diaphragm elements are doweled for transfer of forces into the shear wall or frame elements. 
(Commentary: Sec. A.5.2.3. Tier 2: Sec. 5.7.2) 

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

SLOPING SITES: The difference in foundation embedment depth from one side of the building to another 
shall not exceed one story high. (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 

0 NC N/A U REINFORCING AT WALL OPENINGS: All wall openings that interrupt rebar have trim reinforcing on all 
sides. (Commentary: Sec. A.3.2.4.3. Tier 2: Sec. 5.5.3.1.5) 

C @ N/A U PROPORTIONS: The height-to-thickness ratio of the shear walls at each story is less than 30. (Commentary: 
Sec. A.3.2.4.4. Tier 2: Sec. 5.5.3.1.2) H:T ratio is exceeded by 5 for the horizontal span between pilasters. 

Seismic Evaluation and Retrofit of Existing Buildings 495 



Diaphragms (Stiff or Flexible) 

0 NC N/A U OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to the shear walls are less than 
15% of the wall length. (Commentary: Sec. A.4.1.4. Tier 2: Sec. 5.6.1.3) 

0 NC N/A U OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings immediately adjacent to 
exterior masonry shear walls are not greater than 4 ft long. (Commentary: Sec. A.4.1.6. Tier 2: Sec. 5.6.1 .3) 

C NC N/A@ PLAN IRREGULARITIES: There is tensile capacity to develop the strength of the diaphragm ·at reentrant 
comers or other locations of P.lan irregularities . (Commentary: Sec. A.4.1.7. Tier 2: Sec. 5.6.1.4) 

~ Stra_pp_ing details are unknown for the onginal structure. assumed not present. 
C NC V U DIAPHRAGM REINFORCEMENT AT OPENINGS : There is remforcing around all diaphragm openings 

larger than 50% of the building width in either major plan dimension. (Commentary: Sec. A.4.1.8. Tier 2: 
Sec. 5 .6.1.5) 

Flexible Diaphragms 

C @ N/A U CROSS TIES: There are continuous cross ties between diaphragm chords . (Commentary: Sec. A.4.1.2. Tier 2: 
Sec. 5.6.1 .2) Purlins are not connected between girder bays. 

C NC 8 U STRAIGHT SHEATHING: All straight sheathed diaphragms have aspect ratios less than 1-to-1 in the 
direction being considered. (Commentary: Sec. A.4.2.1. Tier 2: Sec. 5.6.2) 

0Nc N/A u 

c § N/A u 

C NC §u 

0Nc N/A u 

Connections 

C § N/A u 
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SPANS: All wood diaphragms with spans greater than 12ft consist of wood structural panels or diagonal 
sheathing. (Commentary: Sec. A.4.2.2. Tier 2: Sec. 5.6.2) 

DIAGONALLY SHEATHED AND UNBLOCKED DIAPHRAGMS: All diagonally sheathed or unblocked 
wood structural panel diaphragms have horizontal spans less than 30 ft and aspect ratios less than or equal to 
3-to-1. (Commentary: Sec. A.4.2.2. Tier 2: Sec. 5.6.2) 

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 and have aspect ratios less than 
4-to-1. (Commentary : Sec. A.4.3.1. Tier 2: Sec. 5.6.3) 

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

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 . (Commentary: Sec. A.5 .1.4. Tier 2: Sec. 5.7.1.2) 
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BUILDING DATA 

APPENDIX C 

SUMMARY DATA SHEET 

Building Name: _:_:R.=.e:e.d :.:_m'-"oc..:n_.:::ci_:F_,S::_1'-'2'---------------------------- Date: _ 2_1_2_5_12_0_1_6 _____ _ 

Building Address: _...:.4=.2 1...:.1...:.1...:.4...:.8 ...:.til...:.A...:.v...:.e...:....:.Nc.::E:...._ ____________________________________ _ 

Latitude: 47.648486 Longitude: -122.14362 5 By: FR 

Year Built: ___:1.::.9.::.9:.._1 ___ _ Year(s) Remodeled: ----'1=-99=-8"---- Original Design Code: --"U-"B-"C'-1:..::9c.=9c.:.7 ______ _ 

Area (sf): _______ _ Length (ft): _______ _ Width (ft): ----------

No. of Stories: Story Height: Total Height: 

USE D Industrial D Office D Warehouse D Hospital D Residential D Educational D Other: 

CONSTRUCTION DATA 

Gravity Load Structural System:--------------------------------------­

Exterior Transverse Walls:-----------------------­

Exterior Longitudinal Walls:-----------------------­

Openings? _________ _ 

Openings?----------

Roof Materials/Framing:--------------------------------------­

Intermediate Floors/Framing:---------------------------------------
Ground Floor: ______________________________________ _ 

Columns: ______________________ _ Foundation: __________ _ 

General Condition of Structure:--------------------------------------­

Levels Below Grade?--------------------------------------­

Special Features and Comments: 

LATERAL-FORCE-RESISTING SYSTEM 

System: 

Vertical Elements: 

Diaphragms: 

Connections: 

EVALUATION DATA 

BSE-IN Spectral Response 
Accelerations: 

Soil Factors: 

Longitudinal Transverse 

SDI = 
Class= F.= F,.= 

BSE-IE Spectral Response 
Accelerations: S~= _1~.0~3'--------------- Sx, = ~0'-.~6~0 ___________ _ 

Level of Seismicity: 

Building Period: T = 

Spectral Acceleration: S. = 

Modification Factor: 

Pseudo Lateral Force: 

BUILDING CLASSIFICATION: 

REQUIRED TIER 1 CHECKLISTS 

Basic Configuration Checklist 

c.,c,cz = 
V= 

C,.C,C2S.W- 701 kip 

Building Type __ Structural Checklist 

Nonstructural Component Checklist 

Yes 

D 
D 
D 

Performance Level: Im mediate Occupancy 

Building Weight: W = 

No 

D 
D 
D 

FURTHER EVALUATION REQUIREMENT:------------------------------
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Project: Redmoncl FS 12 Location:--------------------

Completed by: ---------------- Date: ____________________ __ 

16.1 BASIC CHECKLIST 

Very Low Seismicity 

Structural Components 

TIER 1 CHECKLISTS 

@ NC N/A U LOAD PATH: The structure shall contain 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) 

© NC N/A U 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 4.5 .3.7. (Commentary: Sec. A.5.1.1. Tier 2: 
Sec. 5.7.1.1) 

438 STANDARD 41-13 



.<: 
"" ·~ 
0 
u 
.,.: 
~ 
;:::: 
0 
c 
0 

"' c 
0 
0 u 
"" " 0 
>, 

.D 

~ 
0 c;. 
~ 

,9 
a:; 
u 
gj 

E 
0 

<)::: 
-o 
" -o 
"' ..9 
c 
;;: 
0 

Q 

Pr~ect: ____ Re_d_m_o_n_d_F_S_1_2 ________________________ __ Location: -------------------------------------

Completed by: ---------------- Date: _____________________ __ 

16.1.210 IMMEDIATE OCCUPANCY BASIC CONFIGURATION CHECKLIST 

Very Low Seismicity 

Building System 

General 

© NC 

@ NC 

N/A U LOAD PATH: The structure shall contain 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.l.l) 

N/A U ADJACENT BUILDINGS: The clear distance between the building being evaluated and any adjacent building 
is greater than 4% of the height of the shorter building. This statement need not apply for the following 
building types: WI, Wla, and W2. (Commentary: Sec. A.2.1.2. Tier 2: Sec. 5.4.1.2) 

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

Building Configuration 

© NC 

@ NC 

© NC 

© NC 

© NC 

© NC 

N/A U 

N/A U 

N/A u 

N/A U 

N/A u 

N/A u 

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

SOFf STORY: The stiffness of the seismic-force-resisting system in any story shall not be 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 stiffnessof the three stories above. (Commentary: Sec. A.2.2.3. Tier 2: Sec. 5.4.2.2) 

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

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. 
(Commentary: Sec. A.2.2.5 . Tier 2: Sec. 5.4.2.4) 

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

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. (Commentary: Sec. A.2.2.7. Tier 2: Sec. 5.4.2.6) 

Low Seismicity: Complete the Following Items in Additionto the Items for Very Low Seismicity. 

Geologic Site Hazards 

@ NC 

N/A U LIQUEFACTION: Liquefaction-susceptible, saturated, loose granular soils that could jeopardize the building's 
seismic performance shall not exist in the foundation soils at depths within 50 ft under the building. 
(Commentary: Sec. A.6.1.1. Tier 2: 5.4.3.1) 

N/A U SLOPE FAILURE: The building site is sufficiently remote from potential earthquake-induced slope failures or 
rockfalls to be unaffected by such failures or is capable of accommodating any predicted movements without 
failure. (Commentary: Sec. A.6.1.2. Tier 2: 5.4.3.1) 

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

Moderate and High Seismicity: Complete the Following Items in Addition to the Items for Low Seismicity. 

Foundation Configuration 

@Nc 

© NC 

440 

N/A U 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 0.6S .. (Commentary: Sec. A.6.2.1. Tier 2: Sec. 5.4.3.3) 

N/A U 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. 
(Commentary: Sec. A.6.2.2. Tier 2: Sec. 5.4.3.4) 
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Project: __ R_ed_m_o_n_ci_F_S_1_2 ___________ _ Location: -------------------

Completed by: ---------------- Date:--------------------

16.1510 IMMEDIATE OCCUPANCY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 
MASONRY BEARING WALLS AND RM1A: REINFORCED MASONRY BEARING WALLS WITH 
STIFF DIAPHRAGMS 

Very Low Seismicity 

Seismic-Force-Resisting System 

@Nc 

c@ 

N/A U REDUNDANCY: The number of lines of shear walls in each principal direction is greater than or equal to 2. 
(Commentary: Sec. A.3 .2.1.1. Tier 2: Sec. 5.5.l.l) 

N/A U SHEAR STRESS CHECK: The shear stress in the reinforced masonry shear walls, calculated using the Quick 
Check procedure of Section 4.5.3.3, is Jess than 70 lblin.2

. (Commentary: Sec. A.3.2.4.1. Tier 2: Sec. 5.5.3.l.l) 

C NC N/ A @ 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. (Commentary: Sec. 
A.3.2.4.2. Tier 2: Sec. 5.5.3.1.3) 

Connections 

N/A U WOOD LEDGERS: The connection between the wall panels and the diaphragm does not induce cross-grain 
bending or tension in the wood ledgers . (Commentary: Sec. A.5.1.2. Tier 2: Sec. 5.7.1.3) 

N/A U TRANSFER TO SHEAR WALLS: Diaphragms are connected for transfer of seismic forces to the shear walls, 
and the connections are able to develop the lesser of the shear strength of the walls or diaphragms. 
(Commentary : Sec. A.5.2.l. Tier 2: Sec. 5.7.2) 

C NC N/A @ FOUNDATION DOWELS: Wall reinforcement is doweled into the foundation, and the dowels are able to 
develop the Jesser of the strength of the walls or the uplift capacity of the foundation. (Commentary: Sec. 
A.5.3.5 . Tier 2: Sec. 5.7.3.4) 

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

© NC N/A U 
SIMPSON STRAPS 
VISIBLE. UNAB LE TO 
VERIFY CAPACITY OF 
A.B. 

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 4.5.3.7. (Commentary: Sec. A.5 .1.1. Tier 2: Sec. 
5.7.l.l) 

Stiff Diaphragms 

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

C NC@ U TOPPING SLAB TO WALLS OR FRAMES : Reinforced concrete topping slabs that interconnect the precast 
concrete diaphragm elements are doweled for transfer of forces into the shear wall or frame elements. 
(Commentary: Sec. A.5.2.3. Tier 2: Sec. 5.7.2) 

Foundation System 

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

© NC N/A U SLOPING SITES: The difference in foundation embedment depth from one side of the building to another 
shall not exceed one story high. (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 N/A @ REINFORCING AT WALL OPENINGS: All wall openings that interrupt rebar have trim reinforcing on all 
sides. (Commentary: Sec. A.3.2.4.3. Tier 2: Sec. 5.5.3.1.5) 

© NC N/A U PROPORTIONS: The height-to-thickness ratio of the shear walls at each story is less than 30. (Commentary: 
Sec. A.3.2.4.4. Tier 2: Sec. 5 .5 .3.1.2) 
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Diaphragms (Stiff or Flexible) 

N/A U OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to the shear walls are less than 
15% of the wall length. (Commentary: Sec. A.4.1.4. Tier 2: Sec. 5.6.1 .3) 

N/A U OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings immediately adjacent to 
exterior masonry shear walls are not greater than 4 ft long. (Commentary: Sec. A.4.1.6. Tier 2: Sec. 5.6.1.3) 

C (@) N/A U 

C NC@ U 

PLAN IRREGULARITIES: There is tensile capacity to develop the strength of the diaphragm at reentrant 
comers or other locations of plan irregularities. (Commentary: Sec. A.4.1.7. Tier 2: Sec. 5.6.1.4) 

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

Flexible Diaphragms 

© NC N/A u 

c NC @ u 

@Nc N/A u 

c @ N/A u 

c NC@ U 

c NC@ u 

Connections 

c NC N/A @ 
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CROSS TIES: There are continuous cross ties between diaphragm chords. (Commentary: Sec. A.4.1.2. Tier 2: 
Sec. 5.6.1.2) 

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

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

DIAGONALLY SHEATHED AND UNBLOCKED DIAPHRAGMS: All diagonally sheathed or unblocked 
wood structural panel diaphragms have horizontal spans less than 30 ft and aspect ratios less than or equal to 
3-to-1. (Commentary: Sec. A.4.2.2. Tier 2: Sec. 5.6.2) 

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 and have aspect ratios less than 
4-to-1. (Commentary: Sec. A.4.3.1. Tier 2: Sec. 5.6.3) 

OTHER DIAPHRAGMS: The diaphragm does not consist of a system other than wood, metal deck, concrete, 
or horizontal bracing. (Commentary: Sec. A.4.7 .1. Tier 2: Sec. 5.6.5) 

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 118 in. before engagement of the anchors. (Commentary: Sec. A.5.1.4. Tier 2: Sec. 5.7.1.2) 

STANDARD 41-13 



Project: __ R_e_d_m_ol_ld_ F_S_1_2 ____________ _ Location: -------------------

Completed by:--------------- Date:-------------------

16.1610 IMMEDIATE OCCUPANCY STRUCTURAL CHECKLIST FOR BUILDING TYPES URM: UNREINFORCED 
MASONRY BEARING WALLS WITH FLEXIBLE DIAPHRAGMS AND URMA: UNREINFORCED MASONRY 
BEARING WALLS WITH STIFF DIAPHRAGMS 

Very Low Seismicity 

Seismic-Force-Resisting System 

© NC N/A U REDUNDANCY: The number of lines of shear walls in each principal direction is greater than or equal to 2. 
(Commentary: Sec. A.3.2.1.1. Tier 2: Sec. 5.5.1.1) 

C @ N/ A U SHEAR STRESS CHECK: The shear stress in the unreinforced masonry shear walls, calculated using the 
Quick Check procedure of Section 4.5 .3.3, is Jess than 30 lb/in.2 for clay units and 70 Jb/in.2 for concrete 
units. (Commentary: Sec. A.3.2.5 .1. Tier 2: Sec. 5.5.3.1.1) 

Connections 

© NC N/A U 
SIMPSON STRAPS 
VISIBLE. UNABLE TO 
VERIFY CAPACITY OF 
A.B. 

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 4.5.3.7. (Commentary: Sec. A.5.1. 1. Tier 2: Sec. 
5.7.1.1) 

© NC N/A U WOOD LEDGERS: The connection between the wall panels and the diaphragm does not induce cross-grain 
bending or tension in the wood ledgers . (Commentary: Sec. A.5.1.2. Tier 2: Sec. 5.7.1.3) 

© NC N/A U TRANSFER TO SHEAR WALLS: Diaphragms are connected for transfer of seismic forces to the shear walls. 
(Commentary: Sec. A.5 .2.1. Tier 2: Sec. 5.7.2) 

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

Foundation System 

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

N/A U SLOPING SITES: The difference in foundation embedment depth from one side of the building to another 
shall not exceed one story high. (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 @ N/A U 
COMPLIANT IF WALL 
REINFORCEMEN T 
PRESENT 

PROPORTIONS: The height-to-thickness ratio of the shear walls at each story is less than the following 
(Commentary: Sec. A.3.2.5 .2. Tier 2: Sec. 5.5.3.1.2): 
Top story of multi-story building 9 
First story of multi-story building 15 
All other conditions 13 

N/A U MASONRY LAYUP: Filled collar joints of multi-wythe masonry walls have negligible voids. (Commentary: 
Sec. A.3.2.5.3. Tier 2: Sec. 5.5.3 .4.1) 

Diaphragms (Stiff or Flexible) 

© NC N/A U 

© NC N/A U 

C@ N/A U 

OPENINGS AT SHEAR WALLS : Diaphragm openings immediately adjacent to the shear walls are less than 
15% of the wall length. (Commentary: Sec. A.4.1.4. Tier 2: Sec. 5.6.1.3) 

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings immediately adjacent to 
exterior masonry shear walls are be greater than 4 ft long. (Commentary: Sec. A.4.1.6. Tier 2: Sec. 5.6.1.3) 

PLAN IRREGULARITIES: There is tensile capacity to develop the strength of the diaphragm at reentrant 
comers or other locations of plan irregularities . (Commentary: Sec. A.4.1.7. Tier 2: Sec. 5.6.1.4) 
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C NC @ U DIAPHRAGM REINFORCEMENT AT OPENINGS: There is reinforcing around all diaphragm openings 
larger than 50% of the building width in either major plan dimension. (Commentary: Sec. A.4.1.8. Tier 2: 
Sec. 5.6.1.5) 

Flexible Diaphragms 

© NC N/A u 

c NC @ u 

© NC N/A u 

c@ N/A u 

c NC@ U 

c NC@ U 

Connections 

c NC N!A@ 

© NC N/A U 

500 

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

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

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

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

NONCONCRETE FILLED DIAPHRAGMS: Untapped metal deck diaphragms or metal deck diaphragms 
with fill other than concrete shall consist of horizontal spans of less than 40 ft and have aspect ratios less than 
4-to-l. (Commentary: Sec. A.4.3.l. and Tier 2: Sec. 5.6.3) 

OTHER DIAPHRAGMS: The diaphragm does not consist of a system other than wood, metal deck, concrete, 
or horizontal bracing. (Commentary: Sec. A.4.7.l. Tier 2: Sec. 5.6.5) 

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 l/8 in. before engagement of the anchors. (Commentary: Sec. A.5 .1.4. Tier 2: Sec. 5.7.1.2) 

BEAM, GIRDER, AND TRUSS SUPPORTS: Beams, girders, and trusses supported by unreinforced masonry 
walls or pilasters have independent secondary columns for support of vertical loads . (Commentary: Sec. 
A.5.4.5. Tier 2: Sec. 5.7.4.4) 

STANDARD 41-13 
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Project: Redmond FS 12 Location: -------------------

Completed by: ----------------
Date: ___________________ __ 

16.17 NONSTRUCTURAL CHECKLIST 

Life Safety Systems 

C NC N/A U LS-LMH; PR-LMH. FIRE SUPPRESSION PIPING: Fire suppression piping is anchored and braced in 
accordance with NFPA-13. (Commentary: Sec. A.7.13 .1. Tier 2: Sec. 13.7.4) 

C NC N/A U LS-LMH; PR-LMH. FLEXIBLE COUPLINGS : Fire suppression piping has flexible couplings in accordance 
with NFPA-13. (Commentary: Sec. A.7.13.2. Tier 2: Sec. 13.7.4) 

C NC N/A U LS-LMH; PR-LMH. EMERGENCY POWER: Equipment used to power or control life safety systems is 
anchored or braced. (Commentary: Sec. A.7 .12.1. Tier 2: Sec. 13.7.7) 

C NC N/A U LS-LMH; PR-LMH. STAIR AND SMOKE DUCTS: Stair pressurization and smoke control ducts are braced 
and have flexible connections at seismic joints. (Commentary: Sec. A.7.14.1. Tier 2: Sec. 13.7.6) 

C NC N/A U LS-MH; PR-MH. SPRINKLER CEILING CLEARANCE: Penetrations through panelized ceilings for fire 
suppression devices provide clearances in accordance with NFPA-13. (Commentary: Sec. A.7.13.3. Tier 2: 
Sec. 13.7.4) 

C NC N/A U LS-not required; PR-LMH. EMERGENCY LIGHTING: Emergency and egress lighting equipment is anchored 
or braced. (Commentary: Sec. A.7 .3.1. Tier 2: Sec. 13.7.9) 

Hazardous Materials 

C NC N/A U LS-LMH; PR-LMH. HAZARDOUS MATERIAL EQUIPMENT: Equipment mounted on vibration isolators 
and containing hazardous material is equipped with restraints or snubbers. (Commentary: Sec. A.7.12.2. Tier 
2: 13.7.1) 

C NC N/A U LS-LMH; PR-LMH. HAZARDOUS MATERIAL STORAGE: Breakable containers that hold hazardous 
material , including gas cylinders, are restrained by latched doors, shelf lips, wires, or other methods . 
(Commentary: Sec. A.7 .15.1. Tier 2: Sec. 13 .8.4) 

C NC N/A U LS-MH; PR-MH. HAZARDOUS MATERIAL DISTRIBUTION: Piping or ductwork conveying hazardous 
materials is braced or otherwise protected from damage that would allow hazardous material release. 
(Commentary : Sec. A.7.!3.4. Tier 2: Sec. 13.7.3 and 13.7.5) 

C NC N/A U LS-MH; PR-MH. SHUT-OFF VALVES : Piping containing hazardous material, including natural gas, has shut­
off valves or other devices to limit spills or leaks. (Commentary: Sec. A.7.13.3. Tier 2: Sec. 13.7.3 and 13 .7.5) 

C NC N/A U LS-LMH; PR-LMH. FLEXIBLE COUPLINGS : Hazardous material ductwork and piping, including natural 
gas piping, has flexible couplings. (Commentary: Sec. A.7.15.4, Tier 2: Sec.13 .7.3 and 13.7.5) 

C NC N/A U LS-MH; PR-MH. PIPING OR DUCTS CROSSING SEISMIC JOINTS: Piping or ductwork carrying 
hazardous material that either crosses seismic joints or isolation planes or is connected to independent 
structures has couplings or other details to accommodate the relative seismic displacements. (Commentary : 
Sec. A.7.13 .6. Tier 2: Sec.13 .7.3, 13 .7.5, and 13.7.6) 

Partitions 

C NC N/A U LS-LMH; PR-LMH. UNREINFORCED MASONRY: Unreinforced masonry or hollow-clay tile partitions are 
braced at a spacing of at most 10 ft in Low or Moderate Seismicity, or at most 6 ft in High Seismicity. 
(Commentary: Sec. A.7. I. I. Tier 2: Sec. I 3.6.2) 

C NC N/A U LS-LMH; PR-LMH. HEAVY PARTITIONS SUPPORTED BY CEILINGS: The tops of masonry or hollow­
clay tile partitions are not laterally supported by an integrated ceiling system. (Commentary: Sec. A.7 .2. I. Tier 
2: Sec. 13 .6.2) 

C NC N/A U LS-MH; PR-MH. DRIFT: Rigid cementitious partitions are detailed to accommodate the following drift ratios: 
in steel moment frame, concrete moment frame, and wood frame buildings, 0.02; in other buildings, 0.005 . 
(Commentary A.7.1.2 Tier 2: Sec. 13.6.2) 
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LS-not required; PR-MH. LIGHT PARTITIONS SUPPORTED BY CEILINGS: The tops of gypsum board 
partitions are not laterally supported by an integrated ceiling system. (Commentary: Sec. A.7.2.1. Tier 2: 
Sec. 13.6.2) 

LS-not required; PR-MH. STRUCTURAL SEPARATIONS: Partitions that cross structural separations have 
seismic or control joints. (Commentary: Sec. A.7.1.3. Tier 2. Sec. 13.6.2) 

LS-not required; PR-MH. TOPS: The tops of ceiling-high framed or panelized partitions have lateral bracing 
to the structure at a spacing equal to or less than 6ft. (Commentary: Sec. A.7.1.4. Tier 2. Sec. 13.6.2) 

LS-MH; PR-LMH. SUSPENDED LATH AND PLASTER: Suspended lath and plaster ceilings have 
attachments that resist seismic forces for every 12 ft2 of area. (Commentary: Sec. A.7.2.3. Tier 2: Sec. 13.6.4) 

LS-MH; PR-LMH. SUSPENDED GYPSUM BOARD: Suspended gypsum board ceilings have attachments 
that resist seismic forces for every 12 fe of area. (Commentary: Sec. A.7.2.3. Tier 2: Sec. 13.6.4) 

LS-not required; PR-MH. INTEGRATED CEILINGS: Integrated suspended ceilings with continuous areas 
greater than 144 ft\ and ceilings of smaller areas that are not surrounded by restraining partitions, are laterally 
restrained at a spacing no greater than 12 ft with members attached to the structure above. Each restraint 
location has a minimum of four diagonal wires and compression struts, or diagonal members capable of 
resisting compression. (Commentary: Sec. A.7.2.2. Tier 2: Sec. 13.6.4) 

C NC N/A U LS-not required; PR-MH. EDGE CLEARANCE: The free edges of integrated suspended ceilings with 
continuous areas greater than 144 re have clearances from the enclosing wall or partition of at least the 
following: in Moderate Seismicity, 112 in.; in High Seismicity, 3/4 in. (Commentary: Sec. A.7.2.4. Tier 2: 
Sec. 13.6.4) 

C NC N/A U LS-not required; PR-MH. CONTINUITY ACROSS STRUCTURE JOINTS: The ceiling system does not cross 
any seismic joint and is not attached to multiple independent structures. (Commentary: Sec. A.7 .2.5. Tier 2: 
Sec. 13.6.4) 

C NC N/A U LS-not required; PR-H. EDGE SUPPORT: The free edges of integrated suspended ceilings with continuous 
areas greater than 144 ft2 are supported by closure angles or channels not less than 2 in. wide. (Commentary: 
Sec. A.7.2.6. Tier 2: Sec. 13.6.4) 

C NC N/A U LS-not required; PR-H. SEISMIC JOINTS: Acoustical tile or lay-in panel ceilings have seismic separation 
joints such that each continuous portion of the ceiling is no more than 2500 fe and has a ratio of long-to-short 
dimension no more than 4-to-1. (Commentary: Sec. A.7.2.7. Tier 2: 13.6.4) 

Light Fixtures 

C NC N/A U LS-MH; PR-MH. INDEPENDENT SUPPORT: Light fixtures that weigh more per square foot than the ceiling 
they penetrate are supported independent of the grid ceiling suspension system by a minimum of two wires at 
diagonally opposite corners of each fixture. (Commentary: Sec. A.7.3.2. Tier 2: Sec. 13.6.4 and 13.7.9) 

C NC N/A U LS-not required; PR-H. PENDANT SUPPORTS: Light fixtures on pendant supports are attached at a spacing 
equal to or less than 6 ft and, if rigidly supported, are free to move with the structure to which they are 
attached without damaging adjoining components. (Commentary: A.7.3.3. Tier 2: Sec. 13.7.9) 

C NC N/A U LS-not required; PR-H. LENS COVERS: Lens covers on light fixtures are attached with safety devices. 
(Commentary: Sec. A.7.3.4. Tier 2: Sec. 13.7.9) 

Cladding and Glazing 

C NC N/A U LS-MH; PR-MH. CLADDING ANCHORS: Cladding components weighing more than 10 lb/ft2 are 
mechanically anchored to the structure at a spacing equal to or less than the following: for Life Safety in 
Moderate Seismicity, 6 ft; for Life Safety in High Seismicity and for Position Retention in any seismicity, 4 ft. 
(Commentary: Sec. A.7.4.1. Tier 2: Sec. 13.6.1) 

C NC N/A U LS-MH; PR-MH. CLADDING ISOLATION: For steel or concrete moment frame buildings, panel connections 
are detailed to accommodate a story drift ratio of at least the following: for Life Safety in Moderate Seismicity, 
0.01; for Life Safety in High Seismicity and for Position Retention in any seismicity, 0.02. (Commentary: Sec. 
A.7 .4.3. Tier 2: Section 13.6.1) 
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C NC NIA U LS-MH; PR-MH. MULTI-STORY PANELS: For multi-story panels attached at more than one floor level, 
panel connections are detailed to accommodate a story drift ratio of at least the following: for Life Safety in 
Moderate Seismicity, 0.01; for Life Safety in High Seismicity and for Position Retention in any seismicty, 
0.02. (Commentary: Sec. A.7.4.4. Tier 2: Sec. 13.6.1) 

C NC N/A U LS-MH; PR-MH. PANEL CONNECTIONS : Cladding panels are anchored out-of-plane with a minimum 
number of connections for each wall panel, as follows : for Life Safety in Moderate Seismicity, 2 connections; 
for Life Safety in High Seismicity and for Position Retention in any seismicity, 4 connections. (Commentary: 
Sec. A.7.4.5. Tier 2: Sec. 13.6.1.4) 

C NC N/A U LS-MH; PR-MH. BEARING CONNECTIONS: Where bearing connections are used, there is a minimum of 
two bearing connections for each cladding panel. (Commentary: Sec. A.7.4.6. Tier 2: Sec. 13 .6.1.4) 

C NC N/A U LS-MH; PR-MH. INSERTS : Where concrete cladding components use inserts, the inserts have positive 
anchorage or are anchored to reinforcing steel. (Commentary: Sec. A.7.4.7. Tier 2: Sec. 13.6.1.4) 

C NC NIA U LS-MH; PR-MH. OVERHEAD GLAZING: Glazing panes of any size in curtain walls and individual interior 
or exterior panes over 16 ft2 in area are laminated annealed or laminated heat-strengthened glass and are 
detailed to remain in the frame when cracked. (Commentary: Sec. A.7.4.8: Tier 2: Sec. 13.6.1.5) 

Masonry Veneer 

C NC N/A U LS-LMH; PR-LMH. TIES: Masonry veneer is connected to the backup with corrosion-resistant ties. There is a 
minimum of one tie for every 2-2/3 ft2

, and the ties have spacing no greater than the following: for Life Safety 
in Low or Moderate Seismicity, 36 in.; for Life Safety in High Seismicity and for Position Retention in any 
seismicity, 24 in. (Commentary: Sec. A.7.5 .1. Tier 2: Sec. 13.6.1.2) 

C NC NIA U LS-LMH; PR-LMH. SHELF ANGLES: Masonry veneer is supported by shelf angles or other elements at each 
floor above the ground floor. (Commentary: Sec. A.7.5 .2. Tier 2: Sec. 13.6.1.2) 

C NC NIA U LS-LMH; PR-LMH. WEAKENED PLANES: Masonry veneer is anchored to the backup adjacent to 
weakened planes, such as at the locations of flashing. (Commentary: Sec. A.7.5.3 . Tier 2: Sec. 13 .6.1.2) 

C NC NIA U LS-LMH; PR-LMH. UNREINFORCED MASONRY BACKUP: There is no unreinforced masonry backup. 
(Commentary : Sec. A.7.7.2. Tier 2: Section 13.6.1.1 and 13.6.1.2) 

C NC NIA U LS-MH; PR-MH. STUD TRACKS: For veneer with metal stud backup, stud tracks are fastened to the 
structure at a spacing equal to or less than 24 in. on center. (Commentary: Sec. A.7.6.l. Tier 2: Section 
13 .6.1.1 and 13.6.1.2) 

C NC NIA U LS-MH; PR-MH. ANCHORAGE: For veneer with concrete block or masonry backup, the backup is positively 
anchored to the structure at a horizontal spacing equal to or less than 4 ft along the floors and roof. 
(Commentary: Sec. A.7.7.1. Tier 2: Section 13.6.1.1 and 13.6.1.2) 

C NC NIA U LS-not required; PR-MH. WEEP HOLES : In veneer anchored to stud walls, the veneer has functioning weep 
holes and base flashing. (Commentary: Sec. A.7 .5.6. Tier 2: Section 13.6.1.2) 

C NC N/A U LS-not required; PR-MH. OPENINGS: For veneer with metal stud backup, steel studs frame window and door 
openings. (Commentary: Sec. A.7.6.2. Tier 2: Sec. 13.6.1.1 and 13.6.1.2) 

Parapets, Cornices, Ornamentation, and Appendages 

C NC N/A U LS-LMH; PR-LMH. URM PARAPETS OR CORNICES: Laterally unsupported unreinforced masonry 
parapets or cornices have height-to-thickness ratios no greater than the following: for Life Safety in Low or 
Moderate Seismicity, 2.5; for Life Safety in High Seismicity and for Position Retention in any seismicity, 1.5. 
(Commentary: Sec. A.7 .8.1. Tier 2: Sec. 13.6.5) 

C NC N/A U LS-LMH; PR-LMH. CANOPIES: Canopies at building exits are anchored to the structure at a spacing no 
greater than the following: for Life Safety in Low or Moderate Seismicity, 10 ft; for Life Safety in High 
Seismicity and for Position Retention in any seismicity, 6ft. (Commentary: Sec. A.7.8.2. Tier 2: Sec. 13.6.6) 

C NC NIA U LS-MH; PR-LMH. CONCRETE PARAPETS: Concrete parapets with height-to-thickness ratios greater than 
2.5 have vertical reinforcement. (Commentary: Sec. A.7.8 .3. Tier 2: Sec. 13.6.5) 

C NC NIA U LS-MH; PR-LMH. APPENDAGES: Cornices, parapets, signs, and other ornamentation or appendages that 
extend above the highest point of anchorage to the structure or cantilever from components are reinforced and 
anchored to the structural system at a spacing equal to or less than 6 ft. This checklist item does not apply to 
parapets or cornices covered by other checklist items. (Commentary: Sec. A.7.8.4. Tier 2: Sec. 13.6.6) 
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Masonry Chimneys 

C NC N/A U LS-LMH; PR-LMH. URM CHIMNEYS: Unreinforced masonry chimneys extend above the roof surface no 
more than the following: for Life Safety in Low or Moderate Seismicity, 3 times the least dimension of the 
chimney; for Life Safety in High Seismicity and for Position Retention in any seismicity, 2 times the least 
dimension of the chimney. (Commentary: Sec. A.7 .9.1. Tier 2: 13.6.7) 

C NC N/A U LS-LMH; PR-LMH. ANCHORAGE: Masonry chimneys are anchored at each floor level, at the topmost 
ceiling level, and at the roof. (Commentary: Sec. A.7.9.2. Tier 2: 13.6.7) 

Stairs 

C NC N/A U LS-LMH; PR-LMH. STAIR ENCLOSURES: Hollow-clay tile or unreinforced masonry walls around stair 
enclosures are restrained out-of-plane and have height-to-thickness ratios not greater than the following: for 
Life Safety in Low or Moderate Seismicity, 15-to-1 ; for Life Safety in High Seismicity and for Position 
Retention in any seismicity, 12-to-1. (Commentary: Sec. A.7.10.1. Tier 2: Sec. 13.6.2 and 13.6.8) 

C NC N/A U LS-LMH; PR-LMH. STAIR DETAILS: In moment frame structures, the connection between the stairs and the 
structure does not rely on shallow anchors in concrete. Alternatively, the stair details are capable of 
accommodating the drift calculated using the Quick Check procedure of Section 4.5.3.1 without including any 
lateral stiffness contribution from the stairs. (Commentary: Sec. A.7.10.2. Tier 2: 13.6.8) 

;,:; 
§ Contents and Furnishings 

C NC N/A U LS-MH; PR-MH. INDUSTRIAL STORAGE RACKS: Industrial storage racks or pallet racks more than 12ft 
high meet the requirements of ANSI/MH 16.1 as modified by ASCE 7 Chapter 15. (Commentary: Sec. 
A.7.11.1. Tier 2: Sec. 13.8.1) 

C NC N/A U LS-H; PR-MH. TALL NARROW CONTENTS: Contents more than 6ft high with a height-to-depth or height­
to-width ratio greater than 3-to-1 are anchored to the structure or to each other. (Commentary: Sec. A.7 .11.2. 
Tier 2: Sec. 13.8.2) 

C NC N/A U LS-H; PR-H. FALL-PRONE CONTENTS: Equipment, stored items, or other contents weighing more than 
20 lb whose center of mass is more than 4 ft above the adjacent floor level are braced or otherwise restrained. 
(Commentary: Sec. A.7.11.3. Tier 2: Sec. 13.8.2) 

C NC N/A U LS-not required ; PR-MH. ACCESS FLOORS: Access floors more than 9 in. high are braced. (Commentary: 
Sec. A.7.11.4. Tier 2: Sec. 13.8.3) 

C NC N/A U LS-not required; PR-MH. EQUIPMENT ON ACCESS FLOORS: Equipment and other contents supported by 
access floor systems are anchored or braced to the structure independent of the access floor. (Commentary: 
Sec. A.7.11.5. Tier 2: Sec. 13.7.7 and 13.8.3) 

C NC N/A U LS-not required; PR-H. SUSPENDED CONTENTS: Items suspended without lateral bracing are free to swing 
from or move with the structure from which they are suspended without damaging themselves or adjoining 
components. (Commentary. A.7 .11.6. Tier 2: Sec. 13.8.2) 

Mechanical and Electrical Equipment 

C NC N/A U LS-H; PR-H. FALL-PRONE EQUIPMENT: Equipment weighing more than 20 lb whose center of mass is 
more than 4 ft above the adjacent floor level, and which is not in-line equipment, is braced. (Commentary: 
A.7.12.4. Tier 2: 13.7.1 and 13.7.7) 

C NC N/A U LS-H; PR-H. IN-LINE EQUIPMENT: Equipment installed in-line with a duct or piping system, with an 
operating weight more than 75 lb, is supported and laterally braced independent of the duct or piping system. 
(Commentary: Sec. A.7.12.5. Tier 2: Sec. 13.7.1) 

C NC N/A U LS-H; PR-MH. TALL NARROW EQUIPMENT: Equipment more than 6 ft high with a height-to-depth or 
height-to-width ratio greater than 3-to-1 is anchored to the floor slab or adjacent structural walls . 
(Commentary: Sec. A.7.12.6. Tier 2: Sec. 13.7.1 and 13.7.7) 

C NC N/A U LS-not required; PR-MH. MECHANICAL DOORS : Mechanically operated doors are detailed to operate at a 
story drift ratio ofO.Ol. (Commentary: Sec. A.7.12.7. Tier 2: Sec. 13.6.9) 
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LS-not required; PR-H. SUSPENDED EQUIPMENT: Equipment suspended without lateral bracing is free to 
swing from or move with the structure from which it is suspended without damaging itself or adjoining 
components. (Commentary: Sec. A.7.12.8 . Tier 2: Sec. 13 .7.1 and 13.7.7) 

LS-not required; PR-H. VIBRATION ISOLATORS : Equipment mounted on vibration isolators is equipped 
with horizontal restraints or snubbers and with vertical restraints to resist overturning. (Commentary: Sec. 
A.7 .12.9. Tier 2: Sec. 13 .7.1) 

LS-not required; PR-H. HEAVY EQUIPMENT: Floor-supported or platform-supported equipment weighing 
more than 400 lb is anchored to the structure . (Commentary: Sec. A.7.12.10. Tier 2: 13.7.1 and 13.7.7) 

LS-not required; PR-H. ELECTRICAL EQUIPMENT: Electrical equipment is laterally braced to the structure. 
(Commentary: Sec. A.7.12.11. Tier 2: 13.7.7) 

LS-not required; PR-H. CONDUIT COUPLINGS: Conduit greater than 2.5 in. trade size that is attached to 
panels, cabinets, or other equipment and is subject to relative seismic displacement has flexible couplings or 
connections. (Commentary: Sec. A.7.12.12. Tier 2: 13.7.8) 

LS-not required; PR-H. FLEXIBLE COUPLINGS: Fluid and gas piping has flexible couplings. (Commentary: 
Sec. A.7 .13.2. Tier 2: Sec. 13.7.3 and 13.7.5) 

LS-not required; PR-H. FLUID AND GAS PIPING: Fluid and gas piping is anchored and braced to the 
structure to limit spills or leaks. (Commentary: Sec. A.7.13.4. Tier 2: Sec. 13.7.3 and 13 .7.5) 

LS-not required; PR-H. C-CLAMPS: One-sided C-clamps that support piping larger than 2.5 in. in diameter 
are restrained. (Commentary: Sec. A.7 .13.5. Tier 2: Sec. 13.7.3 and 13.7.5) 

LS-not required; PR-H. PIPING CROSSING SEISMIC JOINTS: Piping that crosses seismic joints or isolation 
planes or is connected to independent structures has couplings or other details to accommodate the relative 
seismic displacements . (Commentary: Sec. A7.13.6. Tier 2: Sec.l3.7.3 and Sec. 13.7.5) 

LS-not required; PR-H. DUCT BRACING: Rectangular ductwork larger than 6 ft2 in cross-sectional area and 
round ducts larger than 28 in. in diameter are braced. The maximum spacing of transverse bracing does not 
exceed 30 ft. The maximum spacing of longitudinal bracing does not exceed 60 ft. (Commentary: Sec. 
A.7.14.2. Tier 2: Sec. 13.7.6) 

C NC N/A U LS-not required; PR-H. DUCT SUPPORT: Ducts are not supported by piping or electrical conduit. 
(Commentary: Sec. A.7.14.3 . Tier 2: Sec. 13.7.6) 

C NC N/A U LS-not required; PR-H. DUCTS CROSSING SEISMIC JOINTS : Ducts that cross seismic joints or isolation 
planes or are connected to independent structures have couplings or other details to accommodate the relative 
seismic displacements . (Commentary: Sec. A.7.14.5. Tier 2: Sec. 13.7.6) 

Elevators 

C NC N/A U LS-H; PR-H. RETAINER GUARDS : Sheaves and drums have cable retainer guards. (Commentary: Sec. 
A.7.16.1. Tier 2: 13 .8.6) 

C NC N/A U LS-H; PR-H. RETAINER PLATE: A retainer plate is present at the top and bottom of both car and 
counterweight. (Commentary: Sec. A.7 .16.2. Tier 2: 13.8.6) 

C NC N/A U LS-not required; PR-H. ELEVATOR EQUIPMENT: Equipment, piping, and other components that are part of 
the elevator system are anchored. (Commentary: Sec. A.7.16.3. Tier 2: 13 .8.6) 

C NC N/A U LS-not required; PR-H. SEISMIC SWITCH: Elevators capable of operating at speeds of 150 ftlmin or faster 
are equipped with seismic switches that meet the requirements of ASME A 17 . I or have trigger levels set to 
20% of the acceleration of gravity at the base of the structure and 50% of the acceleration of gravity in other 
locations. (Commentary: Sec. A.7.16.4. Tier 2: 13.8.6) 
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LS-not required; PR-H. SHAFf WALLS: Elevator shaft walls are anchored and reinforced to prevent toppling 
into the shaft during strong shaking. (Commentary: Sec. A.7 .16.5. Tier 2: 13.8.6) 

LS-not required; PR-H. COUNTERWEIGHT RAILS: All counterweight rails and divider beams are sized in 
accordance with ASME A17.l. (Commentary: Sec. A.7.16.6. Tier 2: 13.8.6) 

LS-not required; PR-H. BRACKETS: The brackets that tie the car rails and the counterweight rail to the 
structure are sized in accordance with ASME A17.l. (Commentary: Sec. A.7.16.7. Tier 2: 13.8.6) 

LS-not required; PR-H. SPREADER BRACKET: Spreader brackets are not used to resist seismic forces . 
(Commentary: Sec. A.7.16.8. Tier 2: 13.8.6) 

LS-not required; PR-H. GO-SLOW ELEVATORS: The building has a go-slow elevator system. (Commentary: 
Sec. A.7.16.9. Tier 2: 13.8.6) 
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Project: Redmond Facilities: Fire Station 13 Location: Redmond WA 

Completed by: _R_D_O _____________ _ Date: __ .:::3/~9:...:/1~6 ______________ _ 

16.1510 IMMEDIATE OCCUPANCY STRUCTURAL CHECKLIST FOR BUILDING TYPES RM1: REINFORCED 
MASONRY BEARING WALLS AND RM1A: REINFORCED MASONRY BEARING WALLS WITH 
STIFF DIAPHRAGMS 

Very Low Seismicity 

Seismic-Force-Resisting System 

0 NC N/ A U REDUNDANCY: The number of lines of shear walls in each principal direction is greater than or equal to 2. 
~ (Commentary: Sec. A.3.2.1.1. Tier 2: Sec. 5.5.1.1) 

C ~ N/ A U SHEAR STRESS CHECK: The shear stress in the reinforced masonry shear walls, calculated using the Quick 
Check procedure of Section 4.5.3.3, is less than 70 lb/in.2

. (Commentary: Sec. A.3.2.4.1. Tier 2: Sec. 5.5.3.1.1) 
~ Conforms in E/W direction. DCR=1.42 in N/S direction 

C ~ N/A U 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. (Commentary: Sec. 
A.3.2.4.2 . Tier 2: Sec. 5.5.3.1.3) No horizontal reinforcement is shown on plan. Wall scanning recommended. 

Connections 

c 
@ 

N/A 

@ 

u WOOD LEDGERS: The connection between the wall panels and the diaphragm does not induce cross-grain 
bending or tension in the wood ledgers. (Commentary: Sec. A.5.1.2. Tier 2: Sec. 5.7.1.3) 
Diaphrag_m sheathing nails directly to fQ.P. of ledger. Recommend horizontal connection of joists to walls. 

c N/A u TRANSFER TO SHEAR WALLS: Diaphragms are connected for transfer of seismic forces to the shear walls, 

0Nc N/A U 

0Nc N/A u 

and the connections are able to develop the lesser of the shear strength of the walls or diaphragms. 
(Commentary: Sec. A.5.2 .1. Tier 2: Sec. 5.7 .2) Type and spacing of anchorage needs to be verified. 

FOUNDATION DOWELS : Wall reinforcementfssg~~~lw>cffh78 it~~drcWt81fation, and the dowels are able to 
develop the lesser of the strength of the walls or the uplift capacity of the foundation. (Commentary: Sec. 
A.5.3.5. Tier 2: Sec. 5.7.3.4) 

GIRDER-COLUMN CONNECTION: There is a positive connection using plates, connection hardware, or 
straps between the girder and the column support. (Commentary: Sec. A.5 .4.1. Tier 2: Sec. 5.7.4.1) 

C@ N/A u 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 4.5.3.7. (Commentary: Sec. A.5.1.1. Tier 2: Sec. 
5.7.1.1) Girder connections to South wall conforms. No anchorage is detailed at N/S walls. 

Stiff Diaphragms 

C NC 8 U TOPPING SLAB: Precast concrete diaphragm elements are interconnected by a continuous reinforced 
concrete topping slab. (Commentary: Sec. A.4.5 .1. Tier 2: Sec. 5.6.4) 

C NC 8 U TOPPING SLAB TO WALLS OR FRAMES: Reinforced concrete topping slabs that interconnect the precast 
concrete diaphragm elements are doweled for transfer of forces into the shear wall or frame elements. 
(Commentary: Sec. A.5.2.3 . Tier 2: Sec. 5.7.2) 

Foundation System 

C NC 8 U DEEP FOUNDATIONS: Piles and piers are capable of transferring the lateral forces between the structure and 
the soil. (Commentary: Sec. A.6.2.3) 

N/A U SLOPING SITES: The difference in foundation embedment depth from one side of the building to another 
shall not exceed one story high. (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 N/A 0 ~EINFORCING AT WALL OPENINc:'S: All wall openings that interrupt rebar have trim reinforcing on all 
sides . (Commentary: Sec. A.3.2.4.3. Tier 2: Sec. 5.5.3.1.5) 

C @ N/A U PROPORTIONS: The height-to-thickness ratio of the shear walls at each story is less than 30. (Commentary: 
Sec. A.3.2.4.4. Tier 2: Sec. 5.5.3.1.2) H:T ratio is exceeded by 5 for the horizontal span between pilasters. 
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Diaphragms (Stiff or Flexible) 

0 NC NIA U OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to the shear walls are less than 
15% of the wall length. (Commentary: Sec. A.4.1.4. Tier 2: Sec. 5.6.1.3) 

0 NC N/A U OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings immediately adjacent to 
exterior masonry shear walls are not greater than 4 ft long. (Commentary: Sec. A.4.1.6. Tier 2: Sec. 5.6.1.3) 

C @ N/A U PLAN IRREGULARITIES: There is tensile capacity to develop the strength of the diaphragm at reentrant 
comers or other locations of plan irregularities. (Commentary: Sec. A.4.1.7. Tier 2: Sec. 5.6.1.4) 0 No tensile capacity is detailed at the NW reentrant corner. 

C NC e U DIAPHRAGM REINFORCEMENT AT OPENINGS: There is reinforcing around all diaphragm openings 
larger than 50% of the building width in either major plan dimension. (Commentary: Sec. A.4. I .8. Tier 2: 
Sec. 5.6.1.5) 

Flexible Diaphragms 

C @ N/A U CROSS TIES: There are continuous cross ties between diaphragm chords. (Commentary: Sec. A.4.1.2. Tier 2: 
Sec. 5.6.1.2) Purlins are not connected between girder bays. 

c NC 8 u 

0Nc N/A u 

0Nc N/A u 

C NC E)u 

0Nc N/A u 

Connections 

0Nc N/A u 

496 

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

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

DIAGONALLY SHEATHED AND UNBLOCKED DIAPHRAGMS: All diagonally sheathed or unblocked 
wood structural panel diaphragms have horizontal spans less than 30 ft and aspect ratios less than or equal to 
3-to-1. (Commentary: Sec. A.4.2.2. Tier 2: Sec. 5.6.2) 

NONCONCRETE FILLED DIAPHRAGMS: Untapped metal deck diaphragms or metal deck diaphragms 
with fill other than concrete consist of horizontal spans of less than 40 ft and have aspect ratios less than 
4-to-l. (Commentary: Sec. A.4.3.l. Tier 2: Sec. 5.6.3) 

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

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 118 in. before engagement of the anchors. (Commentary: Sec. A.5.1.4. Tier 2: Sec. 5.7.1.2) 

STANDARD 41-13 



BUILDING DATA 

Building Name: Red mond FS 14 

Building Address: 5021 264\11 Ave NE 

Latitude: 47.651964 

APPENDIX C 

SUMMARY DATA SHEET 

Longitude: -121.987798 

Date: 2/25/2016 

By: FR 

Year Built: _1c::9_:::_9_,_1 ___ _ Year(s) Remodeled: _____ _ Original Design Code: U~B~C'-1"'9~8~8c._ _____ _ 
Area (sf): _______ _ Length (ft) : --------- Width (ft) : ________ _ 

No. of Stories: Story Height: Total Height: 

USE 0 Industrial 0 Office 0 Warehouse 0 Hospital 0 Residential 0 Educational 0 Other: 

CONSTRUCTION DATA 

Gravity Load Structural System: --------------------------------------­

Exterior Transverse Walls: -----------------------­

Exterior Longitudinal Walls: -----------------------­

Openings?----------­

Openings?-----------

Roof Materials/Framing: --------------------------------------­

Intermediate Floors/Framing: --------------------------------------­

Ground Floor:--------------------------------------­

Columns:----------------------­ Foundation: -----------

General Condition of Structure:--------------------------------------­

Levels Below Grade?--------------------------------------­
Special Features and Comments: 

LATERAL-FORCE-RESISTING SYSTEM 

System: 

Vertical Elements: 

Diaphragms: 

Connections: 

EVALUATION DATA 

BSE-lN Spectral Response 
Accelerations: 

Soil Factors: 

Longitudinal 

Class= 

SDI = 
F. = 

Transverse 

F, = 

BSE-1 E Spectral Response 
Accelerations: Sxs = Oo:.;-_:::_9.::.9.::.9___________ S., = 0~. :::_57;_;7:...._ __________ _ 

Level of Seismicity: 

Building Period: T = 

Spectral Acceleration: s. = 

Modification Factor: 

Pseudo L ateral Force: 

BUILDING CLASSIFICATION: 

REQUIRED TIER 1 CHECKLISTS 

Basic Configuration Checklist 

c .. c,c,= 
V= 

cmc,c,s.w- 185 kip 

Building Type __ Structural Checklist 

Nonstructural Component Checklist 

Yes 

D 
D 
D 

Performance Level: lrnmecli ate Occupancv 

Building Weight: W = 

No 

D 
D 
D 

FURTHER EVALUATION REQUIREMENT:------------------------------
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Project: Redm ond FS 14 Location: -------------------

Completed by: ---------------- Date: ____________________ __ 

TIER 1 CHECKLISTS 

16.1 BASIC CHECKLIST 

Very Low Seismicity 

Structural Components 

© NC N/A U LOAD PATH: The structure shall contain 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) 

c NC @ U 

438 

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 4.5.3.7. (Commentary: Sec. A.5.1.1. Tier 2: 
Sec. 5.7.1.1) 

STANDARD 41 -13 
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Project: Redmond FS 14 Location: - - - - ----------------

Completed by: ---------------- Date: _______ ____________ _ 

16.1.210 IMMEDIATE OCCUPANCY BASIC CONFIGURATION CHECKLIST 

Very Low Seismicity 

Building System 

General 

@ NC 

@ NC 

N/A U LOAD PATH: The structure shall contain 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) 

N/A U ADJACENT BUILDINGS: The clear distance between the building being evaluated and any adjacent building 
is greater than 4% of the height of the shorter building. This statement need not apply for the following 
building types : WI, Wla, and W2. (Commentary: Sec. A.2.1.2. Tier 2: Sec. 5.4.1.2) 

N/A U MEZZANINES: Interior mezzanine levels are braced independently from the main structure or are anchored 
to the seismic-force-resisting elements of the main structure. (Commentary : Sec. A.2.1 .3. Tier 2: Sec. 5.4.1.3) 

Building Configuration 

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

c NC @u SOFf STORY: The stiffness of the seismic-force-resisting system in any story shall not be 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 stiffnessof the three stories above. (Commentary: Sec. A.2.2.3. Tier 2: Sec. 5 .4.2.2) 

© NC 

© NC 

© NC 

© NC 

N/A u 

N/A U 

N/A u 

N/A u 

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

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. 
(Commentary: Sec. A.2.2.5 . Tier 2: Sec. 5.4.2.4) 

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

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. (Commentary: Sec. A .2.2.7. Tier 2: Sec. 5.4.2.6) 

Low Seismicity: Complete the Following Items in Additionto the Items for Very Low Seismicity. 

Geologic Site Hazards 

@ NC 

@ NC 

N/A U LIQUEFACTION: Liquefaction-susceptible, saturated, loose granular soils that could jeopardize the building's 
seismic performance shall not exist in the foundation soils at depths within 50 ft under the building. 
(Commentary : Sec. A.6.1.1. Tier 2: 5.4.3.1) 

N/A U SLOPE FAILURE: The building site is sufficiently remote from potential earthquake-induced slope failures or 
rockfalls to be unaffected by such failures or is capable of accommodating any predicted movements without 
failure. (Commentary: Sec. A.6.1.2. Tier 2: 5.4.3.1) 

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

Moderate and High Seismicity: Complete the Following Items in Addition to the Items for Low Seismicity. 

Foundation Configuration 

@ NC 

@ NC 

440 

N/A U 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 0.6S". (Commentary: Sec. A.6.2.1. Tier 2: Sec. 5.4.3.3) 

N/A U 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. 
(Commentary: Sec. A.6.2.2. Tier 2: Sec. 5.4.3.4) 

STANDARD 41-13 



Project: Redmo nd FS 14 Location:------------------

Completed by: _______________ _ Date:---------------- ----

16.210 IMMEDIATE OCCUPANCY STRUCTURAL CHECKLIST FOR BUILDING TYPES W1: WOOD LIGHT 
FRAMES AND W1A: MULTI-STORY, MULTI-UNIT RESIDENTIAL WOOD FRAME 

Very Low Seismicity 

Seismic-Force-Resisting System 

@ NC N/A U REDUNDANCY: The number of lines of shear walls in each principal direction is greater than or equal to 2. 
(Commentary: Sec. A.3.2.l.l. Tier 2: Sec. 5.5.1.1) 

C @ N/A U SHEAR STRESS CHECK: The shear stress in the shear walls, calculated using the Quick Check procedure of 
Section 4.5.3.3, is less than the following values (Commentary: Sec. A.3.2.7.l. Tier 2: Sec. 5.5.3.1.1): 

c NC @& u 

c NC (@) u 

c@ N/A u 

© NC N/A u 

c NC <® u 

c NC (@) u 

c NC @u 
FRO NT OPENINGS 
= 65% < 80% 

Connections 

© NC N/A u 

© NC NIA u 

© NC NIA u 

Foundation System 

c NC (@ u 

c NC @ u 

Structural panel sheathing 
Diagonal sheathing 
Straight sheathing 
All other conditions 

1,000 1b/ft 
700 lb/ft 
100 lb/ft 
100 lb/ft 

STUCCO (EXTERIOR PLASTER) SHEAR WALLS: Multi-story buildings do not rely on exterior stucco 
walls as the primary seismic-force-resisting system. (Commentary: Sec. A.3 .2.7.2. Tier 2: Sec. 5.5.3.6.1 ) 

GYPSUM WALLBOARD OR PLASTER SHEAR WALLS: Interior plaster or gypsum wallboard are not used 
as shear walls on buildings more than one story high with the exception of the uppermost level of a multi­
story building. (Commentary: Sec. A.3.2.7.3. Tier 2: Sec. 5.5.3.6.1) 

NARROW WOOD SHEAR WALLS: Narrow wood shear walls with an aspect ratio greater than 2-to-1 are 
not used to resist seismic forces. (Commentary: Sec. A.3.2.7.4. Tier 2: Sec. 5.5.3.6.1) 

WALLS CONNECTED THROUGH FLOORS: Shear walls have an interconnection between stories to 
transfer overturning and shear forces through the floor. (Commentary: Sec. A.3.2.7.5. Tier 2: Sec.5.5.3.6.2) 

HILLSIDE SITE: For structures that are taller on at least one 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. (Commentary: Sec. 
A.3.2.7.6. Tier 2: Sec.5.5.3.6.3) 

CRIPPLE WALLS: Cripple walls below first-floor-level shear walls are braced to the foundation with wood 
structural panels. (Commentary: Sec. A.3.2.7.7. Tier 2: Sec. 5.5.3.6.4) 

OPENINGS: Walls with openings greater than 80% of the length are braced with wood structural panel shear 
walls with aspect ratios of not more than 1.5-to-1 or are supported by adjacent construction through positive 
ties capable of transferring the seismic forces. (Commentary: Sec. A.3 .2.7.8 . Tier 2: Sec. 5.5.3.6.5) 

WOOD POSTS: There is a positive connection of wood posts to the foundation . (Commentary: Sec. A.5.3.3. 
Tier 2: Sec. 5.7.3.3) 

WOOD SILLS: All wood sills are bolted to the foundation. (Commentary: Sec. A.5.3.4. Tier 2: Sec. 5.7.3.3) 

GIRDER/COLUMN CONNECTION: There is a positive connection using plates, connection hardware, or 
straps between the girder and the column support. (Commentary: Sec. A.5.4.l. Tier 2: Sec. 5.7.4.1) 

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

SLOPING SITES: The difference in foundation embedment depth from one side of the building to another 
shall not exceed one story high. (Commentary: Sec. A.6.2.4) 
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Low, Moderate, and High Seismicity: Complete the Following Items in Addition to the Items for Very Low Seismicity. 

Seismic-Force-Resisting System 

c ® N/A 

c ® N/A 

Diaphragms 

© NC N/A 

© NC N/A 

c ® N/A 

c NC @ 

c NC @ 

© NC N/A 

c ® N/A 

© NC N/A 

Connections 

@ NC N/A 
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u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

HOLD-DOWN ANCHORS: All shear walls have hold-down anchors, constructed per acceptable construction 
practices, attached to the end studs. (Commentary: Sec. A.3.2.7.9. Tier 2: Sec. 5.5.3.6.6) 

NARROW WOOD SHEAR WALLS: Narrow wood shear walls with an aspect ratio greater than 1.5-to-1 are 
not used to resist seisn:Jic forces. (Commentary: Sec. A.3.2.7.4. Tier 2: Sec. 5.5.3.6.1) 

DIAPHRAGM CONTINUITY: The diaphragms are not composed of split-level floors and do not have 
expansion joints. (Commentary: Sec. A.4.1.1. Tier 2: Sec. 5.6.1.1) 

ROOF CHORD CONTINUITY: All chord elements are continuous, regardless of changes in roof elevation. 
(Commentary: Sec. A.4.1.3. Tier 2: Sec. 5.6.1.1) 

PLAN IRREGULARITIES: There is tensile capacity to develop the strength of the diaphragm at reentrant 
corners or other locations of plan irregularities. (Commentary: Sec. A.4.1.7. Tier 2: Sec. 5.6.1.4) 

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

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

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

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

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

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

STANDARD 41-13 



Project: Reclmond FS 14 Location: -------------------

Completed by: ---------------- Date: ____________________ __ 

16.310 IMMEDIATE OCCUPANCY STRUCTURAL CHECKLIST FOR BUILDING TYPE W2: WOOD FRAMES, 
COMMERCIAL AND INDUSTRIAL 

Very Low Seismicity 

Seismic-Force-Resisting System 

c NC 

c NC 

c@ 

© NC 

c NC 

c NC 

c NC 

N/A U REDUNDANCY: The number of lines of shear walls in each principal direction is greater than or equal to 2. 
(Commentary: Sec. A.3.2.1.1. Tier 2: Sec. 5.5.1.1) 

N/ A U SHEAR STRESS CHECK: The shear stress in the shear walls, calculated using the Quick Check procedure of 
Section 4.5.3.3, is less than the following values (Commentary: Sec. A.3 .2.7.1. Tier 2: Sec. 5.5.3.1.1): 

(§) u 

(§) u 

N/A u 

N/A u 

(§) u 

@ u 

@ u 

Structural panel sheathing 
Diagonal sheathing 
Straight sheathing 
All other conditions 

I ,000 lb/ft 
700 lb/ft 
100 lb/ft 
100 lb/ft 

STUCCO (EXTERIOR PLASTER) SHEAR WALLS: Multi-story buildings do not rely on exterior stucco 
walls as the primary seismic-force-resisting system. (Commentary: Sec. A.3.2.7.2. Tier 2: Sec. 5.5.3.6.1) 

GYPSUM WALLBOARD OR PLASTER SHEAR WALLS: Interior plaster or gypsum wallboard is not used 
as shear walls on buildings more than one story high with the exception of the uppermost level of a multi­
story building. (Commentary: Sec. A.3.2.7.3. Tier 2: Sec. 5.5.3.6.1) 

NARROW WOOD SHEAR WALLS: Narrow wood shear walls with an aspect ratio greater than 2-to-1 are 
not used to resist seismic forces. (Commentary: Sec. A.3.2.7.4. Tier 2: Sec. 5.5.3.6.1) 

WALLS CONNECTED THROUGH FLOORS: Shear walls have an interconnection between stories to 
transfer overturning and shear forces through the floor. (Commentary: Sec. A.3.2.7.5. Tier 2: Sec. 5.5.3.6.2) 

HILLSIDE SITE: For structures that are taller on at least one 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. (Commentary: Sec. 
A.3 .2.7.6. Tier 2: Sec. 5.5.3.6.3) 

CRIPPLE WALLS: Cripple walls below first-floor-level shear walls are braced to the foundation with wood 
structural panels. (Commentary: Sec. A.3.2.7.7. Tier 2: Sec. 5.5.3.6.4) 

OPENINGS: Walls with openings greater than 80% of the length are braced with wood structural panel shear 
walls with aspect ratios of not more than 1.5-to-1 or are supported by adjacent construction through positive 
ties capable of transferring the seismic forces. (Commentary: Sec. A.3.2.7.8. Tier 2: Sec. 5.5.3.6.5) 

C@ N/A u HOLD-DOWN ANCHORS: All shear walls have hold-down anchors, constructed per acceptable construction 
practices, attached to the end studs. (Commentary: Sec. A.3 .2.7.9. Tier 2: Sec. 5.5.3.6.6) 

Connections 

© NC N/A u 

© NC N/A u 

© NC NIA u 

Foundation System 

c NC @ u 

c NC @ u 

WOOD POSTS: There is a positive connection of wood posts to the foundation. (Commentary: Sec. A.5.3.3. 
Tier 2: Sec. 5.7.3.3) 

WOOD SILLS: All wood sills are bolted to the foundation. (Commentary: Sec. A.5.3.4. Tier 2: Sec. 5.7.3.3) 

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

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

SLOPING SITES: The difference in foundation embedment depth from one side of the building to another 
shall not exceed one story high. (Commentary: Sec. A.6.2.4) 
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Low, Moderate, and High Seismicity: Complete the Following Items in Addition to the Items for Very Low Seismicity. 

Seismic-Force-Resisting System 

c @ N/A 

Diaphragms 

© NC N/A 

© NC N/A 

c @ N/A 

c NC @ 

c NC (@ 

@Nc N/A 

c@ N/A 

@Nc N/A 

Connections 

© NC N/A 
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u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NARROW WOOD SHEAR WALLS: Narrow wood shear walls with an aspect ratio greater than 1.5-to-1 are 
not used to resist seismic forces . (Commentary: Sec. A.3.2.7.4. Tier 2: Sec. 5.5.3.6.1) 

DIAPHRAGM CONTINUITY: The diaphragms are not composed of split-level floors and do not have 
expansion joints. (Commentary: Sec. A.4. l.l . Tier 2: Sec. 5.6.1.1) 

ROOF CHORD CONTINUITY: All chord elements are continuous, regardless of changes in roof elevation. 
(Commentary: Sec. A.4.1.3. Tier 2: Sec. 5.6.1.1) 

PLAN IRREGULARITIES: There is tensile capacity to develop the strength of the diaphragm at reentrant 
comers or other locations of plan irregularities. (Commentary: Sec. A.4.1.7. Tier 2: Sec. 5.6.1.4) 

DIAPHRAGM REINFORCEMENT AT OPENINGS: There is reinforcing around all diaphragm openings 
larger than 50% of the building width in either major plan dimension. (Commentary : Sec. A.4.1 .8. Tier 2: 
Sec. 5 .6.1.5) 

STRAIGHT SHEATHING: All straight sheathed diaphragms have aspect ratios less than 1-to-1 in the 
direction being considered. (Commentary: Sec. A.4 .2.1. Tier 2: Sec. 5.6.2) 

SPANS: All wood diaphragms with spans greater than 12ft consist of wood structural panels or diagonal 
sheathing. Wood commercial and industrial buildings may have rod-braced systems. (Commentary: Sec. 
A.4.2.2. Tier 2: Sec. 5.6.2) 

DIAGONALLY SHEATHED AND UNBLOCKED DIAPHRAGMS: All diagonally sheathed or unblocked 
wood structural panel diaphragms have horizontal spans less than 30 ft and aspect ratios less than or equal to 
3-to-1. (Commentary: Sec. A.4.2.3. Tier 2: Sec. 5 .6.2) 

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

WOOD SILL BOLTS: Sill bolts are spaced at 4ft or less, with proper edge and end distance provided for 
wood and concrete. (Commentary: Sec. A.5 .3.7. Tier 2: Sec. 5.7.3.3) 
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Project: Redmond Fire Station 16 Location: Redmond , WA 

Completed by: ____._,R""D""O'-------------- Date: 2/26/16 

16.310 IMMEDIATE OCCUPANCY STRUCTURAL CHECKLIST FOR BUILDING TYPE W2: WOOD FRAMES, 
COMMERCIAL AND INDUSTRIAL 

Very Low Seismicity 

Seismic-Force-Resisting System 

0 NC N/A U REDUNDANCY: The number of lines of shear walls in each principal direction is greater than or equal to 2. 
(Commentary: Sec. A.3 .2.1.1. Tier 2: Sec. 5.5.1.1) 

C @ N/A U SHEAR STRESS CHECK: The shear stress in the shear walls, calculated using the Quick Check procedure of 
Section 4.5.3.3, is less than the following values (Commentary: Sec. A.3 .2.7.1. Tier 2: Sec. 5.5.3.1.1): 

c NC 8 u 

c NC 8 u 

c @ N/A u 

c @ N/A u 

c NC 8 u 

C NC 8 u 

G)Nc N/A u 

0Nc N/A u 

Connections 

0Nc N/A u 

ffiNC N/A u 
NC N/A u 

Foundation System 

C NC @u 

Structural panel sheathing I ,000 lb/ft v=11 00 lb/ft 
Diagonal sheathing 700 lb/ft 
Straight sheathing I 00 lb/ft 
All other conditions 100 Ib/ft v=572 lb/ft at GWB shearwalls (if considered) 

STUCCO (EXTERIOR PLASTER) SHEAR WALLS: Multi-story buildings do not rely on exterior stucco 
walls as the primary seismic-force-resisting system. (Commentary: Sec. A.3.2.7.2. Tier 2: Sec. 5.5.3.6.1) 

GYPSUM WALLBOARD OR PLASTER SHEAR WALLS: Interior plaster or gypsum wallboard is not used 
as shear walls on buildings more than one story high with the exception of the uppermost level of a multi­
story building. (Commentary: Sec. A.3 .2.7.3. Tier 2: Sec. 5.5.3.6.1) 

NARROW WOOD SHEAR WALLS: Narrow wood shear walls with an aspect ratio greater than 2-to-1 are 
not used to resist seismic forces. (Commentary: Sec. A.3.2.7.4. Tier 2: Sec. 5.5.3.6.1) 
highest rcitio is 3.25 @ N elevation or office 
WALLS CONNECTED THROUGH FLOORS: Shear walls have an interconnection between stories to 
transfer overturning and shear forces through the floor. (Commentary: Sec. A.3.2.7.5. Tier 2: Sec. 5.5.3.6.2) 
no strap.Qing_P.rovided where wall is platform framed over mezzanine 

HILLSIDE ~ITE: For structures that are taller on at least one 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. (Commentary: Sec. 
A.3.2.7.6. Tier 2: Sec. 5.5.3.6.3) 

CRIPPLE WALLS: Cripple walls below first-floor-level shear walls are braced to the foundation with wood 
structural panels. (Commentary: Sec. A.3.2.7.7. Tier 2: Sec. 5.5.3.6.4) 

OPENINGS: Walls with openings greater than 80% of the length are braced with wood structural panel shear 
walls with aspect ratios of not more than 1.5-to- I or are supported by adjacent construction through positive 
ties capable of transferring the seismic forces . (Commentary: Sec. A.3.2.7.8. Tier 2: Sec. 5.5.3.6.5) 

HOLD-DOWN ANCHORS: All shear walls have hold-down anchors, constructed per acceptable construction 
practices, attached to the end studs. (Commentary: Sec. A.3.2.7.9. Tier 2: Sec. 5.5.3.6.6) 

WOOD POSTS: There is a positive connection of wood posts to the foundation. (Commentary: Sec. A.5.3.3. 
Tier 2: Sec. 5.7.3.3) 

WOOD SILLS: All wood sills are bolted to the foundation . (Commentary: Sec. A.5 .3.4. Tier 2: Sec. 5.7.3.3) 

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

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

@ NC N/A U SLOPING SITES: The difference in foundation embedment depth from one side of the building to another 
shall not exceed one story high. (Commentary: Sec. A.6.2.4) 
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Low, Moderate, and High Seismicity: Complete the Following Items in Addition to the Items for Very Low Seismicity. 

Seismic-Force-Resisting System 

C § N/A U NARROW WOOD SHEAR WALLS: Narrow wood shear walls with an aspect ratio greater than 1.5-to-1 are 
not used to resist seismic forces. (Commentary: Sec. A.3 .2.7.4. Tier 2: Sec. 5.5.3.6.1) 

Diaphragms 

c 
§ 

N/A 

c 
§ 

N/A 

C §N/A 

C NC 8 
C NC 8 

@Nc N/A 

u 

u 

u 

u 

u 

u 

highest ratio is 3.25 @ N elevation of office 

DIAPHRAGM CONTINUITY: The diaphragms are not composed of split-level floors and do not have 
expansion joints. (Commentary: Sec. A.4. l . l . Tier 2: Sec. 5.6.1 .1) diaphragm steps at multiple locations of building 

ROOF CHORD CONTINUITY: All chord elements are continuous, regardless of changes in roof elevation. 
(Commentary: Sec. A.4.1.3 . Tier 2: Sec. 5.6.l.l) 

PLAN IRREGULARITIES: There is tensile capacity to develop the strength of the diaphragm at reentrant 
comers or other locations of plan irregularities. (Commentary: Sec. A.4.1.7. Tier 2: Sec. 5.6.1.4) 

no strapping detailed at reentrant corners 
DIAPHRAGM REINFORCEMENT AT OPENINGS: There is reinforcing around all diaphragm openings 
larger than 50% of the building width in either major plan dimension. (Commentary: Sec. A.4.1.8. Tier 2: 
Sec. 5.6.1.5) 

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

C NC §u 

SPANS: All wood diaphragms with spans greater than 12ft consist of wood structural panels or diagonal 
sheathing. Wood commercial and industrial buildings may have rod-braced systems. (Commentary: Sec. 
A.4.2.2. Tier 2: Sec. 5.6.2) 

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

fc\Nc N/A U OTHER DIAPHRAGMS : The diaphragm does not consist of a system other than wood, metal deck, concrete, 
V or horizontal bracing. (Commentary: Sec. A.4.7.1. Tier 2: Sec. 5.6.5) 

Connections 

0NC N/A 
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U WOOD SILL BOLTS: Sill bolts are spaced at 4 ft or less, with proper edge and end distance provided for 
wood and concrete. (Commentary: Sec. A.5.3 .7. Tier 2: Sec. 5.7.3.3) 
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BUILDING DATA 
Building Name: Redmond FS 14 

Building Address: 5021 264111 Ave NE 

Latitude: 47.651964 

APPENDIX C 

SUMMARY DATA SHEET 

Longitude: -121.987798 

Date: 2/2 5/2016 

By: FR 

Year Built: -'1..::.9..::.9.:...1 ___ _ Year(s) Remodeled: ____ _ Original Design Code:U ~-=-B"'C'-1'-"9"'8"'8'-------­

Area (sf):--------- Length (ft): --------
No. of Stories: Story Height: 

Width (ft) : ---------­
Total Height: 

USE D Industrial D Office D Warehouse D Hospital D Residential D Educational D Other: 

CONSTRUCTION DATA 

Gravity Load Structural System:--------------------------------------­

Exterior Transverse Walls: -----------------------­

Exterior Longitudinal Walls: -----------------------­

Openings? ----------­

Openings?-----------

Roof Materials/Framing:--------------------------------------­

Intermediate Floors/Framing:---------------------------------------
Ground Floor: ______________________________________ _ 

Columns: ______________________ _ Foundation:-----------

General Condition of Structure:--------------------------------------­

Levels Below Grade?--------------------------------------­
Special Features and Comments: 

LATERAL-FORCE-RESISTING SYSTEM 

System: 

Vertical Elements: 

Diaphragms: 

Connections: 

EVALUATION DATA 

BSE-IN Spectral Response 
Accelerations: 

Soil Factors: 

So, = 

Class= 

Longitudinal Transverse 

F,.= 

BSE-LE Spectral Response 
Accelerations: Sxs = 0"'."'9~9~9 __________ _ Sxt= 0~·~5~77'------------­

Performance Level: Immed iate Occupancy Level of Seismicity: 

Building Period: T= 

Spectral Acceleration: S, = 

Modification Factor: 

Pseudo Lateral Force: 

BUILDING CLASSIFICATION: 

REQUIRED TIER 1 CHECKLISTS 

Basic Configuration Checklist 

C,.C,C,= 

V= 

cmc,c,s,w- 185 kip 

Building Type __ Structural Checklist 

Nonstructural Component Checklist 

Yes 

D 
D 
D 

Building Weight: W = 

No 

D 
D 
D 

FURTHER EVALUATION REQUIREMENT:-----------------------------
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Project: Redmond FS 14 Location: -------------------

Completed by: --------------- Date: --------------------

TIER 1 CHECKLISTS 

16.1 BASIC CHECKLIST 

Very Low Seismicity 

Structural Components 

© NC N/A U LOAD PATH: The structure shall contain 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) 

C NC @ U 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 4.5.3.7. (Commentary: Sec. A.5.1.1. Tier 2: 
Sec. 5.7.1.1) 
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Project: Redmond FS 14 Location:-------------------

Completed by:--------------- Date: ____________________ __ 

16.1.210 IMMEDIATE OCCUPANCY BASIC CONFIGURATION CHECKLIST 

Very Low Seismicity 

Building System 

General 

@ NC 

@ NC 

N/A U LOAD PATH: The structure shall contain 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) 

N/A U ADJACENT BUILDINGS: The clear distance between the building being evaluated and any adjacent building 
is greater than 4% of the height of the shorter building. This statement need not apply for the following 
building types: WI, WI a, and W2. (Commentary: Sec. A.2.1.2. Tier 2: Sec. 5.4.1.2) 

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

Building Configuration 

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

c NC @u SOFT STORY: The stiffness of the seismic-force-resisting system in any story shall not be 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 stiffnessof the three stories above. (Commentary: Sec. A.2.2.3. Tier 2: Sec. 5.4.2.2) 

© NC 

© NC 

© NC 

© NC 

N/A u 

N/A U 

N/A u 

N/A u 

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

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. 
(Commentary: Sec. A.2.2.5. Tier 2: Sec. 5.4.2.4) 

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

TORSION: The estimated distance between the story center of mass and the story center of rigidity is Jess 
than 20% of the building width in either plan dimension. (Commentary: Sec. A.2.2.7. Tier 2: Sec. 5.4.2.6) 

Low Seismicity: Complete the Following Items in Additionto the Items for Very Low Seismicity. 

Geologic Site Hazards 

@ NC 

@ NC 

N/A U LIQUEFACTION: Liquefaction-susceptible, saturated, loose granular soils that could jeopardize the building's 
seismic performance shall not exist in the foundation soils at depths within 50 ft under the building. 
(Commentary: Sec. A.6.1.1. Tier 2: 5.4.3.1) 

N/A U SLOPE FAILURE: The building site is sufficiently remote from potential earthquake-induced slope failures or 
rockfalls to be unaffected by such failures or is capable of accommodating any predicted movements without 
failure. (Commentary: Sec. A.6.1.2. Tier 2: 5.4.3.1) 

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

Moderate and High Seismicity: Complete the Following Items in Addition to the Items for Low Seismicity. 

Foundation Configuration 

@ NC 

@ NC 

440 

N/ A U 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 0.6Sa. (Commentary: Sec. A.6.2.1 . Tier 2: Sec. 5.4.3.3) 

N/A U 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. 
(Commentary: Sec. A.6.2.2. Tier 2: Sec. 5.4.3.4) 
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Project: Red monel FS 14 Location: __________________ _ 

Completed by: ____ __________ _ Date:---------------- ----

16.210 IMMEDIATE OCCUPANCY STRUCTURAL CHECKLIST FOR BUILDING TYPES W1: WOOD LIGHT 
FRAMES AND W1A: MULTI-STORY, MULTI-UNIT RESIDENTIAL WOOD FRAME 

Very Low Seismicity 

Seismic-Force-Resisting System 

@ NC N/A U REDUNDANCY: The number of lines of shear walls in each principal direction is greater than or equal to 2. 
(Commentary: Sec. A.3.2.1.1. Tier 2: Sec. 5.5.1.1) 

C @ N/ A U SHEAR STRESS CHECK: The shear stress in the shear walls, calculated using the Quick Check procedure of 
Section 4.5 .3.3, is less than the following values (Commentary: Sec. A.3.2.7.1. Tier 2: Sec. 5.5 .3.1.1): 

c NC (@ u 

c NC <@ u 

c® N/A u 

© NC N/A u 

c NC c§J u 

c NC <@ u 

c NC@ u 
FRONT OPENINGS 
= 65% < 80% 

Connections 

© NC N/A u 

© NC N/A u 

© NC N/A u 

Foundation System 

c NC @) u 

c NC <@ u 

Structural panel sheathing 
Diagonal sheathing 
Straight sheathing 
All other conditions 

1,000 1b/ft 
700 lb/ft 
100 lb/ft 
100 lb/ft 

STUCCO (EXTERIOR PLASTER) SHEAR WALLS : Multi-story buildings do not rely on exterior stucco 
walls as the primary seismic-force-resisting system. (Commentary: Sec. A.3.2.7.2. Tier 2: Sec. 5.5.3.6.1) 

GYPSUM WALLBOARD OR PLASTER SHEAR WALLS : Interior plaster or gypsum wallboard are not used 
as shear walls on buildings more than one story high with the exception of the uppermost level of a multi­
story building. (Commentary: Sec. A.3 .2.7.3. Tier 2: Sec. 5.5.3.6.1) 

NARROW WOOD SHEAR WALLS: Narrow wood shear walls with an aspect ratio greater than 2-to-1 are 
not used to resist seismic forces. (Commentary: Sec. A.3.2.7.4. Tier 2: Sec. 5.5.3.6.1) 

WALLS CONNECTED THROUGH FLOORS: Shear walls have an interconnection between stories to 
transfer overturning and shear forces through the floor. (Commentary: Sec. A.3 .2.7.5 . Tier 2: Sec.5.5.3.6.2) 

HILLSIDE SITE: For structures that are taller on at least one 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. (Commentary: Sec. 
A.3 .2.7.6. Tier 2: Sec.5.5.3.6.3) 

CRIPPLE WALLS: Cripple walls below first-floor-level shear walls are braced to the foundation with wood 
structural panels. (Commentary: Sec. A.3.2.7.7. Tier 2: Sec. 5.5.3.6.4) 

OPENINGS: Walls with openings greater than 80% of the length are braced with wood structural panel shear 
walls with aspect ratios of not more than 1.5-to-1 or are supported by adjacent construction through positive 
ties capable of transferring the seismic forces. (Commentary: Sec. A.3 .2.7.8 . Tier 2: Sec. 5.5.3.6.5) 

WOOD POSTS : There is a positive connection of wood posts to the foundation. (Commentary : Sec. A.5 .3.3 . 
Tier 2: Sec. 5.7.3.3) 

WOOD SILLS : All wood sills are bolted to the foundation . (Commentary: Sec. A.5 .3.4. Tier 2: Sec. 5.7.3.3) 

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

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

SLOPING SITES: The difference in foundation embedment depth from one side of the building to another 
shall not exceed one story high. (Commentary: Sec. A.6.2.4) 
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Low, Moderate, and High Seismicity: Complete the Following Items in Addition to the Items for Very Low Seismicity. 

Seismic-Force-Resisting System 

c @ N/A 

c ® N/A 

Diaphragms 

© NC N/A 

© NC N/A 

c @ N/A 

c NC <@ 

c NC @ 

© NC N/A 

c @ N/A 

@ NC N/A 

Connections 

@ NC N/A 
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u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

HOLD-DOWN ANCHORS : All shear walls have hold-down anchors, constructed per acceptable construction 
practices, attached to the end studs. (Commentary: Sec. A.3.2.7.9. Tier 2: Sec. 5.5.3.6.6) 

NARROW WOOD SHEAR WALLS: Narrow wood shear walls with an aspect ratio greater than 1.5-to-1 are 
not used to resist seismic forces. (Commentary: Sec. A.3.2.7.4. Tier 2: Sec. 5.5.3.6.1) 

DIAPHRAGM CONTINUITY: The diaphragms are not composed of split-level floors and do not have 
expansion joints. (Commentary: Sec. A.4.1.1. Tier 2: Sec. 5.6.1.1) 

ROOF CHORD CONTINUITY: All chord elements are continuous, regardless of changes in roof elevation. 
(Commentary: Sec. A.4.1.3. Tier 2: Sec. 5.6.1.1) 

PLAN IRREGULARITIES: There is tensile capacity to develop the strength of the diaphragm at reentrant 
comers or other locations of plan irregularities. (Commentary: Sec. A.4.1.7. Tier 2: Sec. 5.6.1.4) 

DIAPHRAGM REINFORCEMENT AT OPENINGS : There is reinforcing around all diaphragm openings 
larger than 50% of the building width in either major plan dimension. (Commentary: Sec. A.4.1.8. Tier 2: 
Sec. 5.6.1 .5) 

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

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

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

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

WOOD SILL BOLTS: Sill bolts are spaced at 4 ft or less, with proper edge and end distance provided for 
wood and concrete. (Commentary: Sec. A.5.3.7. Tier 2: Sec. 5.7.3.3) 
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Project: Reclrnond FS 14 Location: ---------------- - --

Completed by: ---------------- Date: ___________________ _ 

16.310 IMMEDIATE OCCUPANCY STRUCTURAL CHECKLIST FOR BUILDING TYPE W2: WOOD FRAMES, 
COMMERCIAL AND INDUSTRIAL 

Very Low Seismicity 

Seismic-Force-Resisting System 

N/A U REDUNDANCY: The number of lines of shear walls in each principal direction is greater than or equal to 2. 
(Commentary: Sec. A.3.2.l.l. Tier 2: Sec. 5.5.1.1) 

C @ N/ A U SHEAR STRESS CHECK: The shear stress in the shear walls, calculated using the Quick Check procedure of 
Section 4.5 .3.3, is less than the following values (Commentary: Sec. A.3.2.7.l. Tier 2: Sec. 5.5.3.1.1): 

c NC (@) u 

c NC (@) u 

c@ N/A u 

© NC N/A u 

c NC (@) u 

c NC @ u 

c NC <® u 

C (@ N/A u 

Connections 

© NC N/A u 

© NC N/A u 
© NC N/A u 

Foundation System 

c NC <® u 

c NC @ u 

Structural panel sheathing 
Diagonal sheathing 
Straight sheathing 
All other conditions 

1,000 lb/ft 
700 lb/ft 
100 lb/ft 
100 lb/ft 

STUCCO (EXTERIOR PLASTER) SHEAR WALLS: Multi-story buildings do not rely on exterior stucco 
walls as the primary seismic-force-resisting system. (Commentary: Sec. A.3.2.7.2. Tier 2: Sec. 5.5.3.6.1) 

GYPSUM WALLBOARD OR PLASTER SHEAR WALLS: Interior plaster or gypsum wallboard is not used 
as shear walls on buildings more than one story high with the exception of the uppermost level of a multi­
story building. (Commentary: Sec. A.3.2.7.3. Tier 2: Sec. 5.5.3.6.1) 

NARROW WOOD SHEAR WALLS: Narrow wood shear walls with an aspect ratio greater than 2-to-l are 
not used to resist seismic forces. (Commentary: Sec. A.3.2.7.4. Tier 2: Sec. 5.5.3.6.1) 

WALLS CONNECTED THROUGH FLOORS: Shear walls have an interconnection between stories to 
transfer overturning and shear forces through the floor. (Commentary: Sec. A.3.2.7.5. Tier 2: Sec. 5.5.3.6.2) 

HILLSIDE SITE: For structures that are taller on at least one 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. (Commentary: Sec. 
A.3.2.7.6. Tier 2: Sec. 5.5 .3.6.3) 

CRIPPLE WALLS: Cripple walls below first-floor-level shear walls are braced to the foundation with wood 
structural panels. (Commentary: Sec. A.3.2.7.7. Tier 2: Sec. 5.5.3.6.4) 

OPENINGS: Walls with openings greater than 80% of the length are braced with wood structural panel shear 
walls with aspect ratios of not more than 1.5-to-l or are supported by adjacent construction through positive 
ties capable of transferring the seismic forces. (Commentary: Sec. A.3.2 .7.8 . Tier 2: Sec. 5.5.3.6.5) 

HOLD-DOWN ANCHORS: All shear walls have hold-down anchors, constructed per acceptable construction 
practices, attached to the end studs. (Commentary: Sec. A.3 .2.7.9. Tier 2: Sec. 5.5.3.6.6) 

WOOD POSTS: There is a positive connection of wood posts to the foundation . (Commentary: Sec. A.5 .3.3 . 
Tier 2: Sec. 5.7.3.3) 

WOOD SILLS: All wood sills are bolted to the foundation . (Commentary: Sec. A.5 .3.4. Tier 2: Sec. 5.7.3.3) 

GIRDER/COLUMN CONNECTION: There is a positive connection using plates, connection hardware, or 
straps between the girder and the column support. (Commentary: Sec. A.5.4.l. Tier 2: Sec. 5.7.4.1) 

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

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

Seismic Evaluation and Retrofit of Existing Buildings 447 
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Low, Moderate, and High Seismicity: Complete the Following Items in Addition to the Items for Very Low Seismicity. 

Seismic-Force-Resisting System 

c <@ N/A 

Diaphragms 

© NC N/A 

© NC N/A 

c @ N/A 

c NC @ 

c NC (@) 

© NC N/A 

c@ N/A 

© NC N/A 

Connections 

@Nc N/A 

448 
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u 

u 

u 

u 

u 

u 

NARROW WOOD SHEAR WALLS: Narrow wood shear walls with an aspect ratio greater than 1.5-to-1 are 
not used to resist seismic forces. (Commentary: Sec. A.3.2.7.4. Tier 2: Sec. 5.5.3.6.1) 

DIAPHRAGM CONTINUITY: The diaphragms are not composed of split-level floors and do not have 
expansion joints. (Commentary: Sec. A.4.1.1 . Tier 2: Sec. 5.6.1.1) 

ROOF CHORD CONTINUITY: All chord elements are continuous, regardless of changes in roof elevation. 
(Commentary: Sec. A.4. 1.3. Tier 2: Sec. 5.6.1.1) 

PLAN IRREGULARITIES: There is tensile capacity to develop the strength of the diaphragm at reentrant 
comers or other locations of plan irregularities. (Commentary: Sec. A.4. 1.7. Tier 2: Sec. 5.6.1.4) 

DIAPHRAGM REINFORCEMENT AT OPENINGS: There is reinforcing around all diaphragm openings 
larger than 50% of the building width in either major plan dimension. (Commentary: Sec. A.4. 1.8. Tier 2: 
Sec. 5.6. 1.5) 

STRAIGHT SHEATHING: All straight sheathed diaphragms have aspect ratios less than 1-to-1 in the 
direction being considered. (Commentary: Sec. A.4.2. I. Tier 2: Sec. 5.6.2) 

SPANS: All wood diaphragms with spans greater than 12ft consist of wood structural panels or diagonal 
sheathing. Wood commercial and industrial buildings may have rod-braced systems. (Commentary: Sec. 
A.4.2.2. Tier 2: Sec. 5.6.2) 

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

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

WOOD SILL BOLTS: Sill bolts are spaced at 4 ft or less, with proper edge and end distance provided for 
wood and concrete. (Commentary: Sec. A.5.3 .7. Tier 2: Sec. 5.7.3.3) 

STANDARD 41-13 
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111412016 Design Maps Summary RePort 

IIIJSGS, Design Maps Summary Report 
User-Specified Input 

Report Title Fire Station # 11 
Thu January 14, 2016 23:02:21 UTC 

Building Code Reference Document ASCE 41-13 Retrofit Standard, BSE-1E 
(which utilizes USGS hazard data available in 2008) 

Site Coordinates 47.67807°N, 122.12548°W 

Site Soil Classification Site Class D - "Stiff Soil" 

USGS-Provided Output 

SS,2.0/50 0.459 g 

51,2.0/50 0.167 g 

Sxs,BSE·lE 0.658 g 

Sxl,BSE·lE 0.356 g 

Horizontal Spectrum 

-

1:!.70 

l:l.!il 

0.51; 

O.U 

Ill 0 . • 2 -8l 0.35 

D.2B 

0.21 

D.U 

0.07 

Vertical Spectrum 
0.50 

0.45 

11.40 

D.l5 

- IUD 
Ill - 0.25 
IB 
Ill D.2D 

I:U5 

D.lD 

D.D5 

D.QD +---li---+~-t--+---t---1---t-~1--+--1 
, D.DD 0.20 Q,4D D.GD O.BO 1.00 1.20 1.40 1.,0 l.BD 2.DD 

D. DO +--+---t-+-+--1---t-+-t---t---1 
O.DO 0.20 0.40 D.IOD D.llD l.DD 1.20 1.4D u;o l.HD 2.00 

Period. T (sec) Period. T (sed 

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 

accuracy of the data contained therein . This tool is not a substitute for technical subject-matter knowledge. 
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ASCE 41-13 Pseudo Lateral Seismic Analysis 

Project: Redmond Facilities - FS 11 

47.67807 -122.1255 

Performance Objective ii},"ffi!i::r:fi~J;!i~!~';;Occupancy 

Site Class ~~~~~'i~~~M 

3/28/2016 

RDO 

%in 50-year ground motions, USGS Hazard Tool 

in 50-year values per Section C2.2 

457.1 k 

All other systems 

All other systems 

I;. = C,h/ Eq. 4-S 

Eq. 4-1, Pseudo lateral force 
~------._------------~ 

Level 

~RUc:tURAL ~~r..~NIER~ 

hx (ft) 

SEATTLE. 
TACOMA 

Wx(k) Cvx 

:21:24Thlrd Ave,. Suite 100~ . sea~le,WA 98121 
934 Broadway, Suite 100, Tacon:ta, WA 98402 

Story Story 
Force Shear 

Wall Shear Stress 
N s E W 

VJ Vj Vj VJ 

Fx (k) V (k} (psi) (psi) (psi) (psi) 

1 (v) vj8 =-:- .:.L Eq. 4-9 
.M, A ... 

() 206.443.6212 
0 253.284.9470 



Flexible Diaphragm Connection Forces 

(4-13) 

4-J•sxs 1.18 

Tc (plf) 

Level N S E W 
r~pi?]:llt~fl[~~ 467 I 473 1 576 1 622 

~WJ,@Iilffff~~l\1 349 I 349 I 321 I 3o2 

Wall Proportion Quick Check 

Floor H t H/t 

6 26 

Diaphragm Forces 

N/S m= 3 

End Walls 
Diap 

Fx Qud 
Oudlm 

k k plf 

69 114 120 690 230 
30 312 225 2461 820 

E/W 

End Walls 
k 

78 
92 

m= 3 

Diap 
Fx Qud 
k plf 

114 76 495 
312 160 598 

~U~L ~~::OarNEER .. G 

SEATTLE 
TACOMA 

2124 Third ·Ave, Suite 100, Seattle, WA 98121 
934 Broadway, .Suite 10·0, TacoiTla, WA 98402 

I 

Oudlm 

1651 
1991 

0 206.443;($212 
0 253.284.9470 

3/28/2016 
RDO 



Roof- Apparatus 
Roofing Membrane 2 psf 
8" Rigid Insulation 1.6 psf 

· 19/32 plywood 1.8 psf 
2x6 @ 24" o.c. 2.1 psf 
4x16 DF Purlins @ 8' oc 1.6 psf 
6.75x18 Girder@ 19' oc 1.6 psf 
5/8" GWB 3.1 psf 
MEP/Misc 3 psf 
Total 17 psf 

. Roof - Office 
Roofing Membrane 2 psf 
8" Rigid Insulation 1.6 psf 
19/32 plywood 1.8 psf 
2x12 @ 24" o.c. 2.1 psf 
5/8" GWB 3.1 psf 
MEP/Misc 3 psf 
Partition 15 psf 
Total 29 psf 

East Mezzanine Floor 
1.5" Cone. Topping 18 psf 
23/32" Plywoo 2.2 psf 
16" TJL@ 16" oc 3 psf . 
5/8" GWB 3.1 psf 
MEP/Misc 3 psf 
Total 30 psf 48 k 

West Mezzanine 
23/32" Plywoo 2.2 psf 
16" TJL@ 24" oc 2 psf 
5/8" GWB 3.1 psf 
MEP/Misc . 3 psf 
Total 11 psf 15.6 k 

Exterior walls 
6" BMU Grouted @ 48" 48 psf 
2X6@ 24" oc 1 psf 
Insulation 1 psf 
Total 50 psf 

Glazing 10 psf 

4 of34 



Apparatus 

N s E w h= 21 ft 

Total Area 1839 1861 1749 557 ft2 
A roof .6696 ft

2 

Solid Wall 1253 1290 1579 557 ft
2 

Wroof 113.8 kip 

%Open 0.32 0.31 0.1 0 
Length 87.33 87.33 76.67 76.67 ft 
Weight 34.4 34.8 37.3 40.3 kip 260.7 

Office h= 13 ft 

N s . E w A roof 10750 ft2 

Total Area 587 773 1607 2940 ft
2 

.Wroof 311.8 kip 

Solid Wall 421 619 1263 2201 ft2 

%Open 0.28 0.2 0.21 0.25 
Length 45.75 57.50 134.00 217.75 ft 
Weight 13.5 17 36.4 55.5 kip 434.1 

Hose Tower h= 41 ft 

N s E w A roof 340 ft
2 

Total Area 444 448 620 571 ft
2 

Wroof 9.9 kip 

Solid Wall 444 448 573 571 ft2 

%Open 0 0 0.08 0 
Length 21.25 21.25 16.00 16.00 ft 
Weight 21.8 21.8 15.9 16.4 kip 85.7 

Weight total 69.7 73.6 89.6 112 435.4 844 
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31712016': Design Maps Summary Report 

ElJSGS Design Maps Summary Report 
User-Specified Input 

Building Code Reference Document ASCE 41-13 Retrofit Standard, BSE-1E 
(which utilizes USGS hazard data available in 2008) 

Site Coordinates 47.64849°N, 122.14363°W 

Site Soil Classification Site Class D- "Stiff Soil" 

USGS-Provided Output 

s$,20/50. 0.465 g 

51,20/50 0.169 g 

Sxs,aSE-lE 0.664 g 

SX1,BSE-1E 0.359 g 

Horizontal Spectrum 

0.70 

D.G!I 

0.56 

D.•" 
Dt IUZ -~ D.lS 

CI.2B 

0.21 

D.U 

1:1.07 

O.DD r--+--1--t--1---1--t--l---+--1----i 

0.50 

0.45 

0.40 

D.J5 

- D.JD 
Dl - 0.25 
Ill 
Ill D.2D 

0.15 

D.1D 

0.05 

D. DO 

Vertical Spectrum 

O.DO 0.20 0.40 O.c;D 0.110 l . DD l.ZO 1.40 l.c;O l .BO 2.00 O.DO 0.20 0.40 o.r;o D.IID 1.DD 1.20 1.40 

Period, T (sec) Period, T (sed 

1.r;o 1.BD 2.DD 

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or Implied, as to the 

accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge . 
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Seismic Design 
Evaluation Method: 

Analysis Procedure: 

Perfonnance Objective 

ASCE 41-13 Tier 3 

Linear Static Procedure (LSP) 

BSE-1E, 2E, 1N, 2N per ASCE 41-13 Table 2-1. 

I, II, or Ill, or IV per ASCE 7-10 Table1-1 

~----------"'----~Immediate Occupancy Performance (1-8) 

(0 assumed, without soils report) 

USGS Latitude & longitude lookup 

USGS Latitude & Longitude lookup 

0.861189237 

C1 1.24 

~ 
(Eq. 7-22) 

C2 1.01 ~ u 
(Eq. 7-23) 

Cm ~~ (Table 7-4} 

DCRmax 

£~ llwoncrlli 1.59 (Eq. C7-3) 

Bldg. Weight 359.6 k 
V=C,C2Cms.w 301 k (Eq. 7-21) 

Vertical Distribution 

~ 
r~ SWENSON SAY FAGET 
I I- A STRUCTURAL lHGINU.AING COIII"ORATIOfrt 

· St!itltlr. 2121 Third Avtnuo ·Suite 100 · S.ettle · WA 98121 
tel.: 206·"1'tl•62J2 Fu: 206·'tlf3 · •87D 

T"""""' 9311rood""" • SullaiOO · lO<omo · WA 9a102 
T~~ 2Sl·2111·9110 ftt 253·28't •9'i71 

C = 1 + Ji.strength - 1 
1 aT2 

C = 1 + __ Ji.strength -· 1 ( i) .. 2 

2 800 T 

(Eq. 7-24) 

(Eq. 7-25) 

Proj.No. 

----------------~-----__fE 
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3/7/2016 D~ign Maps Summary Report 

EIJSGS Design Maps Summary Report 
User-Specified Input 
Building Code Reference Document ASCE 41-13 Retrofit Standard, BSE-1E 

(which utilizes USGS hazard data available in 2008) 

Site Coordinates 47.65196°N, 121.9878°W 

Site Soil Classification Site Class D- "Stiff Soil" 

USGS-Provided Output 

-Dl -Ill 
Ill 

SS,l0/50 0.439 g 

51,20/50 0.159 g 

Sxs,BSE-1E 0.636 g 

Sxl,BSE-lE 0.344 g 

Horizontal Spectrum 

D.7D 

1Ui3 

D.5!i 

0,,, 

0.42 

0.35 

o.ze 
0.21 

0.14 

D.D7 

D. DO +--t--t--t--t--i--t--t--4--._-i 
D.DD D.ZO D.411 O.GO 0.110 l.DO 1.20 1.40 1.60 1.110 2.00 

Period, T (sec) 

..... 
Dl -II 
Ill 

D. 50 
Vertical Spectrum 

0.45 

D,,O 

' 0,]5 

D.lD 

0.25 

1:1.20 

0.15 

D.lD 

0.05 

D.OD +----l,----+--+--t--+--+--t--i---1--i 
D.DD D.ZD 0.40 D.GD D.IID l.DO 1.20 1.40 1.60 1.1!0 Z.OO 

Period, T (sec) 

Although this information Is a product of the U.S. Geological Survey, we provide no warranty, expressed or Implied, as to the 

accuracy of the data contained therein. This tool Is not a substitute for technical subject-matter knowledge. 

20 of 34 
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Seismic Design 
Evaluation Method: ASCE 41-13 Tier 3 

Analysis Procedure: Linear Static Procedure (LSP) 

1E, 2E, 1N, 2N per ASCE 41-13 Table 2-1 . 
II, or Ill, or IV per ASCE 7-10 Table1-1 

~~~------_j12, ___ _jllmmediate Occupancy Performance (1·8) 

C2 

Cm 

DCRmax 

lle~ronoth 

Bldg. Weight 

1.75 

169.0 k 

(0 assumed, without soils report) 

1 (Eigenvalue) 

·2 (Eq. 7-18) 

(Eq. 7-22) 

(Eq. 7-23) 

(Table 7-4) 

(Eq. C7-3) 

USGS Latitude & Longitude lookup 

USGS Latitude & Longitude lookup 

0.83286459 

0.69797477 

~V-=~C.:.,C~2~C~mS..;,~W~~--1-18.,_,k ___ __.(Eq. 7-21) 
Vertical Distribution 

.:i lf''4 SWENSON SAY FAGET JIIJ ,.. ST,.UCTURAL t:HGIHEEftrNc coAPOAAnoN 

SCJIIl~: 212'+ TNrd A VerNe· S~W 100 · S••l11e • WA. 98121 
Te~ 206• "1'+3 · 6212 Fax: 206 · •'t3 •'f870 

1icoma: 9311h·o•dwa:y- SuJte 160 • t.coma • WA 98'402 
Tel: 2.5J •ZI11HK70 Fsx: 253 ·28ct •9'fn 

(Eq. 7-24) 

(Eq. 7-25) 

C = 1 + Pstrength - 1 
t aT2 

C = 1 + __ Pstrength -. 1 ( 1)2 

2 800 T 

i=l 

Redmond Fire Station 14 3/9/201 
Data 

Pn:>j. No. 

----------------~----__lE 
. Design 

21 of 34 ---------------------------- Shoot 
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Seismic Design 
Evaluation Method: ASCE 41-13 

Analysis Procedure: Linear Static Procedure (LSP) 

C2 . . 1.03 

Cm 

DCRmax 

R 2.00 
Bldg. Weight 295.0 k 

{Table 3-1) 

~v-=c_,~C..~C~m-s.~w ___ 2,_a ... s..;k ____ <Eq. 3-9) 

2124 Third Avonuo . Suite 100 . Soai1Jo . WA 98121 
WNN.ssrenolneer&.com 
("Wj,:Q• ? M d4":1. 1>71? 

,:.,:..,. 7n&: Ad'\ 4A7fl 

(D assumed, without soils report) 

USGS Latitude & Longitude lookup 

USGS Latitude & Longitude lookup 

. . . 
·-···-.. -····--···-···· ··•~· ·· •'"' " '",..,. -·-·:-· · ·,, ···-·-·•••••.•-,-:.,-. .... --.. ····----·-••••~~'''" -' '""--·-·-·•···-·•·•·- · - ·---·-• -•w...,• -- , -.'••••• • ·· - · - ·· -·-·· ·· ··········---····-·-·-·-·---

(Eq. 3-10) 

(Eq. 3-11) 

R-1 c1 =1+-­aT2 

1 (R -1)2 

Cz = 1 +800 T . 

3/1112016 
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3f7/2016 Design Maps Sl.lllmary Report 

EIJSGS. Design Maps Summary Report 
User-Specified Input 

·Building Code Reference Document ASCE 41-13 Retrofit Standard, BSE-1E 
(which utilizes USGS hazard data available in 2008) 

Site Coordinates 47 .69224°N, 122.03718°W 

Site Soil Classification Site Class D - "Stiff Soil" 

USGS-Provided Output 

Ss,20/50 0.444 g 

s1,20/50 0.161 g 

Sxs,BSE-lE 0.642 g 

SX1,BSE-1E 0.347 g 

Horizontal Spectrum 

11.70 

0.6i 

Oo51i 

O.l!i. 

"it Oo42 -Ill 0.35 Ill 
Oo21! 

Oo2l 

OoU 

0.07 

D.SD 
Vertical Spectrum 

Dol45 

0.40 

ClolS 

- Oo30 
Ill - Oo25 
Ill 
Ill 1:1.20 

Cl.lS 

DolO 

CI.DS 

0.00 +----ii----+--+--+--+--+--+--+--+--1 
OoOO Oo2D 0.411 O.EiD Do9ll 1,00 1.20 lo-'0 1.60 lo!ICI 2.1:10 

D.DD +----i-----+--+--+--+--+--+--1--+--1 
D.OD 0.20 Oo4D. 0.60 O.IID 1o00 lo20 1.140 1.60 loBO 2oDD 

Period, T (sec) Period, T (sed 

Although this information Is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 

accuracy of the data contained therein. This tool Is not a substitute for technical subject-matter knowledge. 
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Seismic Design 
Evaluation Method: ASCE41·13 Tler3 

Analysis Procedure; Linear Static Procedure (LSP) 

Performance Objective 

Seismic Hazard Level BSE-1E, 2E, 1N, 2N per ASCE 41-13 Table 2-1. 

Occupancy Category I, II, or Ill, or IV per ASCE 7-10 Table1-1 

10B~O~P~E;... ______ ..... ;;;.. ___ ...... Immediate Occupancy Performance (1-B) 

Soli 

C1 

C2 1.00 

Cm 

DCRmax 

J.l.tr..,.lh 1.33 
Bldg. Weight 82.6 k 
V=C,~Cms.w 46k 

......... 

{0 assumed, without soils report) 

1 (Eigenvalue) 

(Eq. 7-22) 

{Eq. 7-23) 

(Table 7-4) 

(Eq. C7-3) 

(Eq. 7-21) 

USGS Latitude & Longitude lookup 

USGS Latitude & Longitude lookup 

1.30504668 

81.6959222 

44.0688586 

{Eq. 7-24) 

(Eq. 7-25) 

r~ SWENSON SAY FAGET 
I,~ /14 STRUCTURAl E .. GIN£ERING CORPORATION 

~.flttle: 2U"''Thftd AV4!f'Uc·SUIW 100-Se1Mie·WA9812l 
Tef! 206- .. 'tl-15212. lu: 206•1..U·•&70 

T~ 93't 8roadway ·Solie 100 · facOml!· WA ~..02 
T~l; 2!13·28,·9"170 Far. Z~l·2AJ"'•9171 

C _ 
1 

flstrength - 1 
1- + aT2 . 

C = l + _1_ (llstrength - 1) 2 

2 800 T 

Fx=CvxV 
h k 

C = Wx r 
v.t II 

,Lw;h/ 
i=l 

Redmond Fire Station 18 3/91201 
Date 

Prnj.No. ______________ ___EB 

Design 
_________________________ 31of34 
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~RUCTURAL ~~~~GINEERING 
SEATTLE 
TACOMA 

Appendix D 

Existing BMU Wall Investigation 

2124 Third Ave, Suite 100, Seattle, WA 98121 
934 Broadway, Suite 100, Tacoma. WA 98402 

0 206.443.6212 
0 253.284.9470 

November Nh, 2016 

ssfengineers.com 





OLD FIRE STATION / TEEN CENTER 
16510 Northeast 79th Street 

 

 
 

 Summary of Asbestos-Containing Materials 

Homogeneous Area Description Quantity Cat. / Type Percent Asbestos 

Exterior metal framed windows Window Glazing 
(white, brittle) 

2,000 LF Misc. / NF 2% Chrysotile 

Floor in southwest office, north 
storage, south office 

Trace black flooring 
mastic 

800 SF Misc. / NF 5% Chrysotile 

Walls and ceilings White skim coating 
on plaster and CMU 
walls 

T / O Walls 
and 
Ceilings 

Surf. / F 4% Chrysotile 

Game Room Diner-style seating 
base (red, 
cementitious) 

70 SF Misc. / NF 4% Chrysotile 

Basement Hard mudded piping 
manifold insulation 
(white, hard) 

10 LF TSI / F 20% Chrysotile 

15% Amosite 

Basement / piping tunnels, in 
walls and ceilings 

Hard mudded water 
piping fittings, 
elbows 

350 Each TSI / F 25% Chrysotile 

21% Amosite 

Basement / piping tunnels, in 
walls and ceilings 

Aircell piping 
insulation (fabric 
lagging on 
cardboard layers) 

2,500 LF TSI / F 50% Chrysotile 

Basement boiler PACM Boiler breach 
gasket 

2 Each Misc. / F Presumed Asbestos-
Containing Material 

Basement boiler PACM Boiler breach 
insulation 

10 SF TSI / F Presumed Asbestos-
Containing Material 



Basement boiler AACM Boiler 
refractory brick 

50 SF Misc. / F Assumed Asbestos-
Containing Material 

AACM Assumed Asbestos-Containing Material 
F Friable 
LF Linear Feet 
ND None Detected 
NF Nonfriable 
Misc. Miscellaneous 
SF Square Feet 
Surf. Surfacing 
TSI Thermal System Insulation 

 Summary of Lead-Based Paint 

Location Component Substrate Color 

Lead Concentration 

(mg/cm2) 

Old Fire Station Door Casing Wood Blue 2.00 

Old Fire Station Door Wood Red 2.30 

Old Fire Station Window Panel Other Black 3.00 

mg/cm2  Milligrams per square centimeter 

 Summary of Bulk Arsenic Sampling 

Sample Number Location Description 

Results 

(mg/kg) 

RED-OFC-AS-01 Old Fire Station – media lab wall CMU <18.0 

RED-OFC-AS-02 Old Fire Station – media lab wall Grey CMU mortar <19.0 

CMU Cement Masonry Unit 
Mg/kg milligrams per kilogram 

 Universal Waste Inventory 

Location 
PCB Light 
Ballasts 

Fluorescent 
Lamps 

High Intensity 
Discharge 
Lamps (HID) 

Old Fire Station / Teen Center 135 250 10 

HID  High intensity discharge 
PCB  Polychlorinated biphenyls 

  



Project No. 5-915-17894-0 A–1

Appendix A Bulk Asbestos Sampling and Analysis – Old Fire Station and Teen Center

Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-01 Window glazing (white,
elastomeric)

Misc. /
NF

Southwest office,
south, center window

Throughout patches
in window glazing

ND

RED-OFC-ACM-02 Window glazing (white, brittle) Misc. / F Southwest office,
south, center
window

Throughout exterior
metal framed
windows

25 windows /

2,000 LF

2% Chrysotile

RED-OFC-ACM-03 Vinyl cove base (4”, grey) with
off-white mastic

Misc. /
NF

Southwest office Southwest office,
hall, work room,
office, vault, storage,
restrooms, game
room,
art/reading/game
room,

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-04 Green and beige carpet with
green glue and trace black
mastic

Misc. /
NF

Southwest office
floor

Southwest office,
north storage,
south office

800 SF

Layer 1: ND
Layer 2: ND

Layer 3: 5% Chrysotile

RED-OFC-ACM-05 Fiberboard wall panel (brown) Misc. /
NF

Southwest office wall Southwest office, Layer 1: ND
Layer 2: ND

RED-OFC-ACM-06 Vinyl floor tile (12”x12”, grey with
mottling) with clear glue

Misc. /
NF

Main hall, south Main hall, game
room, art room, hall
near kitchen

462

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-07 Vinyl floor tile (12”x12”, red with
mottling) with clear glue

Misc. /
NF

Main hall, south Main hall, game
room, art room, hall
near kitchen

124

Layer 1: ND
Layer 2: ND



Project No. 5-915-17894-0 A–2

Appendix A Bulk Asbestos Sampling and Analysis – Old Fire Station and Teen Center

Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-08 Vinyl floor tile (12”x12”, black
with mottling) with clear glue

Misc. /
NF

Main hall, south Main hall, game
room, game room,
hall near kitchen
124

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-09 Multicolored carpet (blue, pink,
grey)

Misc. /
NF

Small work room Small work room,
counter, storage
room, game room, art
storage rooms, north
hall, computer lab,

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-10 CMU wall (grey, cementitious)
with trace off-white material

Misc. /
NF

Old vault wall Throughout on
CMU walls

500 SF

Layer 1: 3% Chrysotile

Layer 2: ND

RED-OFC-ACM-11

RED-OFC-ACM-12

RED-OFC-ACM-13

RED-OFC-ACM-14

RED-OFC-ACM-15

RED-OFC-ACM-16

RED-OFC-ACM-17

White skim coat with plaster
(grey, cementitious)

Surf. / F Southwest office,
south center office,
game room, mixing
area, art storage, art
room,
garage/theater, south
office

Throughout original
walls

15,000 SF

Layer 1: 3-4%
Chrysotile
Layer 2: ND

RED-OFC-ACM-18 Vinyl floor sheeting (grey,
speckled) with light grey backing
and yellow blue

Misc. / F Men’s restroom Men’s restroom,
women’s restroom

300 SF

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-19

RED-OFC-ACM-20

RED-OFC-ACM-21

RED-OFC-ACM-22

RED-OFC-ACM-23

Gypsum wallboard system

-white paint

-off-white orange peel texture

-off-white joint compound

-off-white seam tape

-gypsum

-brown paper

Surf. / F Men’s restroom

Women’s restroom

North hall

South hall

West hall

Throughout interior
located walls

Layer 1: ND
Layer 2: ND

Layer 3: ND
Layer 4: ND



Project No. 5-915-17894-0 A–3

Appendix A Bulk Asbestos Sampling and Analysis – Old Fire Station and Teen Center

Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-24 Acoustic ceiling tile (12”x12”,
white with pinholes)

Misc. / F Game room above
drop ceiling attached
to nail (residual)

Throughout stuck to
glue dots on ceiling

ND

RED-OFC-ACM-25 Ceiling tile (2’x4’, white)
fiberglass, thin

Misc. /
NF

Game room drop
ceiling

Game room drop
ceiling

ND

RED-OFC-ACM-26 Glue dot (brown, brittle) Misc. /
NF

Game room above
drop ceiling on wood
ceiling

Throughout above
ceiling on wood deck
ceiling

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-27 Diner style counter base (red,
cementitious) with small
pebbles

Misc. /
NF

Game room along
north wall

Game room along
north wall

70 SF

4% Chrysotile

RED-OFC-ACM-28 Door window pane foam (black
foam) with clear, sticky adhesive

Misc. /
NF

Northwest media lab
room

Media lab door
windows

ND

RED-OFC-ACM-29 Black wall carpet with yellow
glue

Misc. /
NF

Media lab central
area

Media lab central wall ND

RED-OFC-ACM-30 Window frame sealant (white,
elastomeric)

Misc. /
NF

Media lab southeast
window

Media lab southeast
window

RED-OFC-ACM-31 HVAC duct seam sealant (grey,
elastomeric)

Misc. /
NF

Media lab center
HVAC duct

Media lab HVAC
ducts

ND

RED-OFC-ACM-32 Red and blue carpet squares
(2’x2’) with off-white adhesive

Misc. /
NF

Small closet near art
room

Small closet near art
room

Layer 1: ND
Layer 2: ND

Layer 3: ND

RED-OFC-ACM-33 Acoustic ceiling tile (2’x4’, white)
with pinholes and gouges

Misc. / F Art/reading/game
room

Art/reading/game
room

24x28

ND

RED-OFC-ACM-34 Sink undercoating (white) Misc. /
NF

Shallow stainless
steel sink in kitchen

Shallow stainless
steel sink in kitchen

ND

RED-OFC-ACM-35 Sink undercoating (white) Misc. /
NF

Deep stainless steel
sink in kitchen

Deep stainless steel
sink in kitchen

ND
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Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-36 Acoustic ceiling tile (1’x3’) brown
fiberboard

Misc. /.
F

Computer lab ceiling Computer lab, north
storage

ND

RED-OFC-ACM-37 Window glazing (light grey,
brittle)

Misc. /
NF

South office window
2’x8’ window

South office

2 each

96 LF

ND

RED-OFC-ACM-38 Vinyl cove base (4”, black) with
off-white glue and bits of GWB

Misc. /
NF

Theater near
bathroom

Theater and south
hall

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-39 Vapor barrier (brown, heavy
paper)

Misc. /
NF

Inside wall, top of
tower at vent

Throughout inside
wall

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-40 Wall interior concrete (grey,
cementitious) with brown, light
paper

Misc. /
NF

Inside wall, top of
tower

Throughout concrete
interior walls

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-41 Hard mudded pipe manifold
insulation (fabric lagging with
white, packed material)

TSI / F Basement above
boiler

Basement boiler
piping manifold

10 LF

20% Chrysotile

15% Amosite

RED-OFC-ACM-42

RED-OFC-ACM-43

RED-OFC-ACM-44

Hard mudding water piping
elbow insulation (fabric
lagging with packed white
material)

TSI / F Basement piping
elbows and fitting

Throughout hard
mudded fittings and
elbows

350 Each

25% Chrysotile

21% Amosite

RED-OFC-ACM-45

RED-OFC-ACM-46

RED-OFC-ACM-47

Aircell piping insulation
(fabric lagging on white
cardboard layers)

TSI / F Basement piping
straight runs

Throughout piping
insulation

2,500 LF

Layer 1: 50% Chrysotile
Layer 2: ND

RED-OFC-ACM-48 Concrete vapor barrier (dark
brown, heavy paper)

Misc. /
NF

West piping corridor
ceiling

Throughout beneath
concrete slab and
ceiling of piping
corridors

ND

RED-OFC-ACM-49 CAB (tan) Misc. /
NF

South exterior near
entry

Exterior south areas ND

RED-OFC-ACM-50 Window putty clear, elastomeric Misc. /
NF

South exterior
window (2’x8’)

Throughout 2’x8’
windows

ND
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Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-51 Window frame to siding sealant
(white, elastomeric)

Misc. /
NF

South exterior
window

Throughout window
frames

ND

RED-OFC-ACM-52 Relite window putty (white,
crumbly)

Misc. /
NF

South main entry Throughout relite
windows

56 LF

ND

RED-OFC-ACM-53 Door frame sealant (dark grey,
elastomeric)

Misc. /
NF

South door to media
lab

Throughout exterior
metal framed doors

ND

RED-OFC-ACM-54 Addition-to-main building sealant
(grey, elastomeric)

Misc. /
NF

East side of media
lab exterior seam

Media lab addition
seams and other
seams

Layer 1: ND
Layer 2: ND

RED-OFC-ACM-55

RED-OFC-ACM-56

RED-OFC-ACM-57

RED-OFC-ACM-58

RED-OFC-ACM-59

RED-OFC-ACM-60

RED-OFC-ACM-61

Spray-on exterior wall (off-white,
cementitious) with gravel

Surf. /
NF

Exterior Throughout exterior ND

RED-OFC-ACM-62 HVAC fence footing sealant
(black, asphaltic)

Misc. /
NF

HVAC fence footings
on roof near HVAC
ducts

HVAC fence footings
on roof

ND

RED-OFC-ACM-63 Roll-on roofing (heavy roofing
with pebbles)

Misc. /
NF

Roof, north side Throughout roof ND

RED-OFC-ACM-64 HVAC duct seam sealant (off-
white, elastomeric)

Misc. /
NF

Roof, north side
ducts

Throughout HVAC
units and ducts

ND

RED-OFC-ACM-65 Roofing paper (black, light) Misc. /
NF

Roof at edge to 2nd

level
Throughout roof
beneath roll-on
composite roofing

ND

RED-OFC-ACM-66 Roof vent sealant (light grey,
elastomeric)

Misc. /
NF

Roof, center Throughout roof
vents

ND
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Appendix A Bulk Asbestos Sampling and Analysis – Old Fire Station and Teen Center

Sample Number Description
Cat. /
Type Location

Homogenous
Sampling Area

Percent AsbestosQuantity

RED-OFC-ACM-67 Siding to flashing sealant (light
grey, elastomeric)

Misc. /
NF

Roof, south side at
tower

Throughout siding-to-
flashing seams

ND

Assumed Boiler breach gasket Misc. / F Basement boiler
room on boiler
doors

Boiler door gaskets

2 Each

Assumed ACM

Assumed Boiler refractory brick Misc. / F Basement boiler
room inside boiler

Boiler interior

50 SF

Assumed ACM

Assumed Boiler breach insulation TSI / F Basement boiler in
boiler breach

Boiler breach

10 SF

PACM

PACM Presumed Asbestos-Containing Material
F Friable
LF Linear Feet
ND None Detected
NF Nonfriable
Misc. Miscellaneous
SF Square Feet
Surf. Surfacing
TSI Thermal System Insulation
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