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July 7, 2020 
SOLICITATION ADDENDUM NO. 2 

ITB 19-0060 
Barnes Elementary HVAC Replacement 

 
THE FOLLOWING CHANGES/ADDITIONS TO THE ABOVE CITED SOLICITATION ARE ANNOUNCED: 
 
This Addendum modifies the Invitation to Bid (ITB) document(s) only to the extent indicated herein. All other areas not changed or 
otherwise modified by this Addendum shall remain in full force and effect. This Addendum is hereby made an integral part of the 
ITB document. Bidder must be responsive to any requirements of this Addendum as if the requirements were set forth in the ITB. 
Failure to do so may result in Bid rejection. See the ITB regarding requests for clarification or change and protests of this 
Addendum, and the deadlines for the foregoing. 
 
This addendum is to be acknowledged in the space provided on the Bidder Certification form supplied in the solicitation document. 
Failure to acknowledge receipt of this addendum may be cause to reject your offer. 
 

The closing date REMAINS UNCHANGED: July 14, 2020 at 2:00 PM Pacific Time 
 
CHANGES: 
   

1) The Attached Specification Revisions hereby amend Attachment J Specifications. These amendments 
superceded any amendments include in Addendum 1. 
 

2) The Attached Drawing Revisions hereby amend Attachment K Drawings. These amendments supercede any 
amendments found in Addendum 1. 

 
CLARIFICATIONS:  
Question: The two units on the roof that are being lifted, are they doing the condensers?  

Answer: The Condensors are part of the unit. 

 

Question: Is there any asbestos? Can you provide a report? 

Answer: Per attached Testing Report, no asbestos was detected. 

 

Question: Do we need CO2 for the unit ventilators?  

Answer: Refer to the drawings and specifications. 

 

Question: Is the UI continuous? 

Answer: Yes 

 

Question: Are all the Pneumatics gone? 

Answer: Yes 
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Question: Are there controls in the scope? 

Answer: Yes through any of our approved Johnson Controls contractors, Northwest Controls, Branch and Controls Contractors 
is Seattle who  have a branch in Vancouver. These are listed in the Specs.  

 

Question: The mandatory site walk is just for General Contractors? 

Answer: Yes 

 

Question: Are the pneumatics on the wall? 

Answer: Yes, surface mount conduit. 

 

Question: Do the controls need to be disconnected and reconnected for the two rooftop condensers? 

Answer: This will need to be coordinated with the roof contractor during the project as the control connection/disconnection 
needs are undetermined at this time. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Drawing Revisions
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1  PART 1 - GENERAL 

1.1 SUMMARY 

A. Work Included: Providing system balance work as specified.

1.2 OPERATION AND MAINTENANCE DATA 

A. Provide O&M data in accordance with Section 23 00 00.

B. O&M data shall include copies of system balance data.

1.3 QUALITY ASSURANCE 

A. Conduct the systems balance work in accordance with standard procedures and recognized practices

outlined by ASH RAE and SMACNA. Record all actual equipment nameplate and operating data at the

site. Test and balance to be performed by an independent air balance company certified by NEBB or

AABC.

B. Contract with Pacific Coast Air Balancing, Neudorfer Engineers Inc., Accurate Balancing Agency Inc.,

Air Balancing Specialty Inc., Precision Test and Balance Inc., Northwest Engineering Service, Inc. or

approved equal to perform the system balance work on this project.

2 PART 2 - PRODUCTS 

Not Used 

3 PART 3 - EXECUTION 

3.1 GENERAL 

A. Install new air filters in the units before the start of testing and balancing.

B. Provide ladders, scaffolding, and access to each system for proper testing and balancing.

C. Confirm in writing that all wiring and controls for mechanical equipment have been installed, completed

and tested.

D. Preparation: Prior to test run, Contractor shall have performed a rough balance and the following:

1. Verify correct rotation of all fans.

2. Check for excessive vibration and noise.

3. Verify filter installation in filter assembly.

4. Check proper calibration and settings of controls.

5. Confirm that ductwork has been sealed.

E. Air handling Unit / Duct Coils:

1. Assure that air filters are clean, if not new, prior to beginning air balance work.

2. Adjust the fan drive to obtain fan speed required for air volumes. Speed shall be set to the

minimum to provide required air volume at furthest run without excessive static pressure.

3. Adjust minimum outside air volume to that shown on the plans.

4. Include the following in the logs:

a. Supply, return and outside air volumes.

b. Static pressure drops across the air handling unit.

c. Total pressure drops for supply and return system.

Specification Revisions
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d. Fan speed or RPM. 

e. Actual motor voltage, amperage, RPM and overload heater sizes. 

F. Air Distribution System: 

1. Adjust air volumes at diffusers and grilles to within plus or minus 5% of the values shown on 

the plans. 

2. Adjust diffusers and grilles for proper direction and throw. 

3. Log all readings taken. 

4. Mark final position of all balancing dampers. 

G. Hydronic Systems (Air Handling Unit, Duct Coils, Unit Ventilators, Fan Coils): Adjust circuit setters / 

balancing valves to obtain flows noted on drawings and note the flows and pressure drops in the 

balancing log. 

H. Controls and Sequence Commissioning 

1. Cycle the air handling unit, duct coils, unit ventilators and fan coil units control systems 

through the entire range of functions and verify proper operation and sequencing of heating, 

cooling, thermostat operation, etc. 

2. Coordinate with the DDC controls contractor for scheduling and system operation support. 

3. Provide the following as a separate portion of the test and balance log: 

a. Type and characteristics of the individual controls serving each unique system in the 

building. 

b. Written verification that the equipment controls and sequencing appears to be correct and 

functioning properly at the time of performance of the system test and balance work. 

 

END OF SECTION 
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1 PART 1 - GENERAL 

1.1 SCOPE DESCRIPTION 

A. Furnishing and installing all control hardware and software necessary for a complete DDC control 

system revision as specified. 

B. Furnish all modules, temperature sensors, flow sensors, control valves, control valve actuators, damper 

actuators and any other items necessary for a complete system and sequence of control 

C. Final installation will allow all school control components to be monitored / controlled at a single point 

by district personnel through the existing district interface. 

1. Final graphics for the completed project must be consistent with the graphics for the areas of 

the school not in the project scope.  

2. Final user interface spaces tree for the completed project must be consistent with the areas of 

the school not in the project scope. 

3. Final control graphics and user interface spaces tree for the project areas and school areas not 

in scope should be identical in construction and appearance. Navigation of the control system 

throughout the entire school by school district personnel should be seamless with no distinction 

between the new project areas and the school areas outside the project scope. 

D. Coordinate the installation of temperature sensors, dampers and actuators with the mechanical 

contractor to assure all work required for a complete system is included in the base bid. 

E. Establish communication to the new equipment through BACnet IP protocol via the existing  MSTP 

controllers in the janitor / storage classroom area as noted on the drawing. Do not establish 

communication through the existing N2 controller(s) in the boiler room. Bring the system DDC points 

into the district server and integrate the system graphics to match Beaverton School District (BSD) 

standards. 

F. Commissioning Support. 

1. Furnish a time allowance for a controls technician familiar with the system operations to 

operate the DDC controls while the air balance contractor visually observes the system 

components are functioning / sequencing as appropriate. 

2. Coordinate scheduling with the air balance contractor to perform the controls commissioning. 

1.2 QUALITY ASSURANCE 

A. Provide control work by a single company with licensed journeymen specialists in the type of work 

required, so that only one supplier is responsible for all control work for the project. 

B. Provide coordination with other contractors and subcontractors for work required by other trades for 

control work accomplishment. 

1.3 SUBMITTALS 

A. In diagrams, show complete piping or ductwork system schematics with DDC, electrical and pneumatic 

control devices, tubing and wiring superimposed. 

B. Completely identify all control devices with manufacturer's type, number, and functional description. 

C. Show all electric and hydronic connections of the control system to equipment furnished by others, 

complete to terminal points specifically identified with manufacturer's terminal designation. 
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D. Provide a bill of material and catalog data on all control device types, including control operation 

description, technical parameters and connection identifications. Describe the complete sequence of 

operation containing all information necessary for clarity and understanding of device function and 

system sequence of operation. 

E. Furnish a list of connected data points, including connected control unit and input device. 

F. Include a spreadsheet for the user interface showing relationships between spaces and equipment. This 

should document the final room numbers and names used in the building. Equipment names should 

match tags on units in the field as installed and be consistent with the remaining areas of the building. 

1.4 OPERATING AND MAINTENANCE DATA: 

A. O&M Manuals in PDF format.   

B. Include a complete set of control Shop Drawings indicating as built and operating changes. 

C. Include operating and maintenance data on all equipment requiring periodic or incidental services or 

adjustment. Include a summary schedule for all maintenance tasks. Describe troubleshooting procedures 

for anticipated problems. 

D. Controls Systems Commissioning: 

1. Submit a complete, dated, and initialed record of all system adjustment for components of the 

control system. 

2. Indicate deviations from the specified temperatures, pressures, flows, setpoints, etc. 

3. Include a copy of the completed commissioning worksheets in each copy of the Operating and 

Maintenance Data. 

2 PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS AND SYSTEMS 

A. Johnson controls by the local factory branch, Northwest Controls Company (NCC), or Automated 

Controls (Kirkland / Redmond, Washington). 

2.2 CONTROL WIRING / COORDINATION WITH LINE VOLTAGE CONTROL 

A. Provide control wiring to all control modules, sensors and actuators required to provide the project 

sequences of operation. 

B. Provide control interface air handling units, unit ventilators and accessory equipment as required. 

C. All control wiring exposed in occupied areas to be in conduit. Coordinate exposed control wiring in 

normally occupied spaces with the school district project manager 

D. Provide all control system related conduit within mechanical room or at equipment locations unless 

specifically shown to be in other divisions work. 

E. Control wiring in non-accessible ceilings, walls or floors shall be in conduit. 

F. All wiring not in conduit or control cabinets shall be rated for plenum installation. 

G. Provide conduit where required between the zone temperature sensor locations and the zone equipment. 

Provide all wiring / conduit in the base bid necessary for a complete operating control system. 
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2.3 AUTOMATION SYSTEM / DDC CONTROL DEVICES 

A. All control devices to be standard products of the specified control system and accessory devices 

utilized by the controls installer consistent with Beaverton School District standards.  

B. Zone sensors: 

1. Include set point adjustments subject to a programmable range. 

2. Sensors to also include a timed local override to allow the occupant to override the schedule 

for an adjustable period of time (programmable from the global school control). At the 

expiration of the time , control of the unit will automatically return to the default schedule. 

3 PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Single source responsibility of supplier shall be the complete installation and proper operation of the 

building automation system and control system and shall include debugging and proper calibration of 

each component in the entire system. 

B. Provide all controllers to accomplish the control sequences specified herein. 

C. Provide / coordinate the installation of; sensors, pipe wells, relays and any other devices and materials 

required to accomplish the functions described herein. 

D. Establish communication to the new equipment through BACnet IP protocol via the existing  MSTP 

controllers in the classroom area as noted on the drawing. Do not establish communication through the 

existing N2 controller(s) in the boiler room. Bring the system DDC points into the district server and 

integrate the system graphics to match Beaverton School District (BSD) standards. 

E. Furnish all software, device installation, programming, technical assistance to the school district and 

product licenses required for complete operating control systems throughout the entire facility. 

F. All control identification points and HVAC systems graphics to conform to Beaverton School district 

naming standards – Verify with BSD project manager prior to initiation of programming and graphics 

development.  

G. Provide all temperature sensors, flow sensors, humidity sensors, IAQ sensors, control valves, control 

valve actuators, dampers, damper actuators, programming and other items necessary for a complete 

system and sequence of control for new equipment as identified in the contract drawings. 

H. All new equipment to have points as noted on Contract Drawing M1.00. 

I. Program all control diagrams and sequences of operation into the system graphics to allow visual review 

of diagrams / sequence when viewing system programming. 

J. Furnishing and installing all control hardware and software necessary for a complete DDC control 

system as specified. 

K. Final installation will allow all school control components to be monitored / controlled at a single point 

by district personnel through a single user interface. 

L. Coordinate the installation of automatic control valves, dry wells for fluid temperature sensors, dampers 

and actuators with the mechanical contractor to assure all work required for a complete system is 

included in the base bid. 
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M. The Controls Contractor shall be responsible for field verification of site conditions and for gathering all 

necessary field data for all items to be provided under this contract prior to submitting his or her bid. 

N. Where work specified under other Sections of this Specification connects to equipment or systems that 

are listed and described in this Section, the Controls Contractor shall coordinate with other trades to 

provide proper connection(s) to such equipment. 

O. Identification - Provide nameplates identifying all switches, lights and starters, and each control device 

where the control function is not readily apparent. 

3.2 SEQUENCES OF OPERATION 

A. Energy Management System Point Schedule: Provide monitoring and control functions as listed herein 

for each piece of equipment listed below.  Provide a point list that includes each hard wired, calculated 

and/or resettable point. Minimum control points and alarms are listed on Drawing Sheet M1.00 and 

in Specification Section 23 09 00, Paragraph 3.7. Additional points are to be included as required 

to perform the sequence of operation noted herein. 

B. Distributed Control – The control system shall observe the concept of distributed control. Modules shall 

be located at each operating equipment location such that individual systems or zones shall remain 

functional without communication to other systems on the network. 

C. All general control points noted, software PID algorithms and setpoints to be per Beaverton School 

District standards. Sequences noted below should be generally followed – If conflicts arise between the 

sequences below and Beaverton School District standard operating sequences, notify the district project 

manager. 

D. Setpoints and values noted below are to be capable of user adjustment within generally accepted 

industry value ranges. 

E. Energy Compliance: 

1. Provide 365 day, 24 hour occupancy scheduling. 

2. When controlling both heating and cooling (mechanical), provide a 5-degree deadband in 

which the heating energy provided to the zone is reduced to a minimum. 

3. Provide optimum start controls to enable a morning warm-up cycle capable of varying the unit 

start time to meet occupied setpoint at scheduled time of occupancy.  

4. Close outside air dampers as appropriate to the equipment when the units are off and during the 

warm-up period. 

F. Air Handling Unit / Duct Coils. 

1. System to have independent schedule capability from global, group or local schedule. 

2. Unoccupied Mode: 

a. Fans off, duct coil hydronic valves closed, outside air and return air dampers  indexed 

to full recirculation. 

b. Relief damper closed. 

c. Unoccupied Low Limit: When the space temperature drops below the night low limit 

set point (district standard - adjustable), enable boiler / pump operation, start the air 

handling unit and open the duct coil valves to full heating.  Heat to continue until the 

space is 5-degrees above night low limit set point. 

d. Subject to the boiler outside air lockout temperature (65). When the supply fan is 

operational in unoccupied low limit and there is a call for heating the boiler system 

will be enabled. 
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3. Warm-up Mode: 

a. At optimum warm up start period, start fan to run continuously. Index outside air and 

return air indexed to full recirculation.  Relief damper remains closed. Open the duct 

coil valve to full heating. 

b. Based on the space temperature, the optimum start/stop function starts the air handling 

system in warm-up mode so that the space temperature will reach set point at the 

scheduled occupancy time. 

c. During warm-up the dampers will remain in full circulation and will cycle to 

appropriate ventilation mode control at occupancy time regardless of average zone 

temperature. 

 

4. Occupied Mode: 

a. The occupied sequence of operations for the units shall consist of four separate 

control modes: heating, economizer cooling, chilled water cooling and ventilation.  

b. The Fan runs continuously. 

c. Heating Mode (Heating Hot Water): 

1) On a call for heat, mixed air shall modulate to the minimum position allowed 

by outside air setting and CO2 level. 

2) If heating water is available the duct coil valves shall modulate open until 

the heating setpoint is attained. 

d. Cooling Mode (Economizer cycle): 

1) Actuators shall operate outside air and return dampers in accordance with 

system operating status, supply air, zone air temperatures, and outside air 

temperatures. 

2) Modulate between minimum outside air position and 100% open to meet the 

cooling requirements. 

3) Coil valve is closed. Duct coil valves are closed. 

e. Cooling Mode (Chilled Water): 

1) On a continued call for cooling, mixed air shall modulate to the minimum 

position allowed by outside air setting and CO2 level. 

2) If chilled water is available, the duct coil valves shall modulate open until 

the cooling setpoint is attained. 

5. Demand Control Ventilation Mode: The mixed air control shall modulate to control the 

following in the priority listed: 

a. Mixed air low limit set point (45 deg F) 

b. CO2 high limit set point:  Reset the outside air according to the following adjustable 

setpoints - 

1) 800-ppm CO2 and below - OSA at 5% maximum supply air volume. 

2) 1200-ppm CO2 maximum - OSA at 50% maximum supply air volume. 

c. The mixed air set point shall be reset from (55) deg F at (70) deg F outside air to (65) 

deg F at (50) deg F based on an outside air temperature reset. If the outside air 

temperature is above the return air temperature the mixed air should be at minimum 

position as allowed by the minimum outside air setting and CO2 level. 

6. Night Purge Mode. 

a. Cooling setpoint 69-degrees F (adjustable). 

b. If a night purge mode is broadcast to the system and the following conditions are 

present- 

1) Zone is 5 hours (adjustable) prior to occupancy. 

2) Zone is 1-degree F over night purge setpoint. 

3) Outside air temperature is above 45 degrees F and more than 10 degrees F 

below the zone temperature. 

The fan will start and the outside air damper will index to full open / return air damper 

will close and the relief damper will open. 
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c. Control valves will remain closed. 

d. Purge mode will end one hour prior to occupancy.  

 

 

7. Alarms: 

a. Individual alarms generated will be setup for the following actions. Each alarm is 

unique and will have the following options per the district representative. 

1) Alarm popup at district DDC central station. 

2) Send email – Request list of emails from the district representative. 

3) Send text – Request list of telephone numbers from the district 

representative. 

b. Alarms are set with district standard messages – Custom messages may be sent 

without program change or memory download. 

c. System alarms. 

1) Air handling unit run status fault. 

2) High zone CO2 level – Library only. 

3) Smoke detector activation. 

4) High space temperature (2 zones). 

5) Low space temperature (2 zones). 

6) Mixed air low limit - Freeze. 

a) In addition to the alarms generated above – The air handling unit 

will stop and the outside air and return air dampers shall index to 

full recirculation. 

G. Classroom Unit Ventilators. 

1. Unit ventilators to have independent schedule capability from global, group or local schedule. 

2. Unoccupied Mode: 

a. Fans off, coil hydronic valves closed, outside air and return air dampers indexed to 

full recirculation. 

b. Unoccupied Low Limit: When the space temperature drops below the night low limit 

set point (district standard - adjustable), enable boiler / pump operation, start the unit 

ventilator and open the coil valves to full heating.  Heat to continue until the space is 

5-degrees above night low limit set point. 

c. Subject to the boiler outside air lockout temperature (65). When the unit ventilator is 

operational in unoccupied low limit and there is a call for heating the boiler system 

will be enabled. 

3. Warm-up Mode: 

a. At optimum warm up start period, start fan to run continuously. Index outside air and 

return air indexed to full recirculation. 

b. Based on the space temperature, the optimum start/stop function starts the unit 

ventilator in warm-up mode so that the space temperature will reach set point at the 

scheduled occupancy time. 

c. During warm-up the dampers will remain in full circulation and will cycle to 

appropriate ventilation mode control at occupancy time regardless of average zone 

temperature. 

4. Occupied Mode: 

a. The occupied sequence of operations for the units shall consist of four separate 

control modes: heating, economizer cooling, chilled water cooling and ventilation.  

b. The Fan runs continuously. 

c. Heating Mode (Heating Hot Water): 

1) On a call for heat, mixed air shall modulate to the minimum position allowed 

by outside air setting and CO2 level. 
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2) If heating water is available the coil valves shall modulate open until the 

heating setpoint is attained. 

d. Cooling Mode (Economizer cycle): 

1) Actuators shall operate outside air and return dampers in accordance with 

system operating status, supply air, zone air temperatures, and outside air 

temperatures. 

2) Modulate between minimum outside air position and 100% open (adjustable) 

to meet the cooling requirements. 

3) Duct coil valves are closed. 

e. Cooling Mode (Chilled Water): 

1) On a continued call for cooling, mixed air shall modulate to the minimum 

position allowed by outside air setting and CO2 level. 

2) If chilled water is available, the coil valves shall modulate open until the 

cooling setpoint is attained. 

5. Demand Control Ventilation Mode: The mixed air control shall modulate to control the 

following in the priority listed: 

a. Mixed air low limit set point (45 deg F) 

b. CO2 high limit set point:  Reset the outside air according to the following adjustable 

setpoints - 

1) 800-ppm CO2 and below - OSA at 5% maximum supply air volume. 

2) 1200-ppm CO2 maximum - OSA at 50% maximum supply air volume. 

c. The mixed air set point shall be reset from (55) deg F at (70) deg F outside air to (65) 

deg F at (50) deg F based on an outside air temperature reset. If the outside air 

temperature is above the return air temperature the mixed air should be at minimum 

position as allowed by the minimum outside air setting and CO2 level. 

6. Night Purge Mode. 

a. Cooling setpoint 69-degrees F (adjustable). 

b. If a night purge mode is broadcast to the system and the following conditions are 

present- 

1) Zone is 5 hours (adjustable) prior to occupancy. 

2) Zone is 1-degree F over night purge setpoint. 

3) Outside air temperature is above 45 degrees F and more than 10 degrees F 

below the zone temperature. 

The fan will start and the outside air damper will index to full open / return air damper 

will close and the relief damper will open. 

c. Control valves will remain closed. 

d. Purge mode will end one hour prior to occupancy.  

7. Alarms: 

a. Individual alarms generated will be setup for the following actions. Each alarm is 

unique and will have the following options per the district representative. 

1) Alarm popup at district DDC central station. 

2) Send email – Request list of emails from the district representative. 

3) Send text – Request list of telephone numbers from the district 

representative. 

b. Alarms are set with district standard messages – Custom messages may be sent 

without program change or memory download. 

c. System alarms. 

1) High space temperature. 

2) Low space temperature. 

3) High space CO2 level. 

4) Unit ventilator fan run status fault. 

5) Drain pan overflow switch activated. 
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6) Mixed air low limit - Freeze. 

a) In addition to the alarms generated above – The unit ventilator will 

stop and the outside air and return air dampers shall index to full 

recirculation. 

H. Fan Coils. 

1. Fan coil Units to have independent schedule capability from global, group or local schedule. 

2. Unoccupied Mode: 

a. Fans off, coil hydronic valves closed, outside air damper closed. 

b. Unoccupied Low Limit: When the space temperature drops below the night low limit 

set point (district standard - adjustable), enable boiler / pump operation, start fan coil 

and open the coil valves to full heating.  Heat to continue until the space is 5-degrees 

above night low limit set point. 

c. Subject to the boiler outside air lockout temperature (65). When the unit ventilator is 

operational in unoccupied low limit and there is a call for heating the boiler system 

will be enabled. 

3. Warm-up Mode: 

a. At optimum warm up start period, start fan to run continuously. Outside air damper 

remains close. 

b. Based on the space temperature, the optimum start/stop function starts the fan coil in 

warm-up mode so that the space temperature will reach set point at the scheduled 

occupancy time. 

c. During warm-up the outside air damper will remain closed and will cycle to preset 

position at occupancy time regardless of average zone temperature. 

4. Occupied Mode: 

a. The occupied sequence of operations for the units shall consist of two separate control 

modes: heating and chilled water cooling.  

b. The Fan runs continuously. 

c. Heating Mode (Heating Hot Water): On a call for heat, if heating water is available 

the coil valves shall modulate open until the heating setpoint is attained. 

d. Cooling Mode (Chilled Water): On a continued call for cooling, if chilled water is 

available, the coil valves shall modulate open until the cooling setpoint is attained. 

5. Alarms: 

a. Individual alarms generated will be setup for the following actions. Each alarm is 

unique and will have the following options per the district representative. 

1) Alarm popup at district DDC central station. 

2) Send email – Request list of emails from the district representative. 

3) Send text – Request list of telephone numbers from the district 

representative. 

b. Alarms are set with district standard messages – Custom messages may be sent 

without program change or memory download. 

c. System alarms. 

1) High space temperature. 

2) Low space temperature. 

3) Unit ventilator fan run status fault. 

4) Drain pan overflow switch activated. 

5) Mixed air low limit - Freeze. 

a) In addition to the alarms generated above – The unit ventilator will 

stop and the outside air damper will close. 
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I. Split System Heat Pump. 

1. Provide a space temperature sensor and calibrate to the split system thermostat setpoints. 

2. Enable / disable the split system on a time schedule (adjustable) – The system will control 

space temperature with its package controls when in occupied and night setback modes. 

3. Program remote setpoint adjustment capability from the district server. 

4. Provide an alarm point from the drain pan overflow switch. 

5. Alarms: 

a. Individual alarms generated will be setup for the following actions. Each alarm is 

unique and will have the following options per the district representative. 

1) Alarm popup at district DDC central station. 

2) Send email – Request list of emails from the district representative. 

3) Send text – Request list of telephone numbers from the district 

representative. 

b. Alarms are set with district standard messages – Custom messages may be sent 

without program change or memory download. 

 

c. System alarms. 

1) High space temperature. 

2) Low space temperature. 

3) Run status fault. 

4) Drain pan overflow switch activated. 

3.3 FIELD QUALITY CONTROL 

A. Startup: Implement a logical step-by-step startup and checkout of the control system. In addition, startup 

assistance and coordination shall be provided during startup of the mechanical equipment. Startup shall 

be considered complete after the entire system is operating properly. 

B. Self-commission all hardware and software provided for the project. 

C. Completed field commissioning sheets shall be included with the final “as-built” O&M manuals.  These 

sheets shall include validation check fields for all physical and LAN inputs and outputs and graphics for 

each operating unit or system within the facility.  Each system and point shall be listed, using logical 

names for future reference by the owner.   

D. Commissioning shall include calibration and verification of operation of each I/O and graphic field.  

Functional commissioning of software programming to meet sequences of operation as submitted and 

approved shall be verified on the field commissioning sheets. 

E. At the completion of the job, in the presence of an Owner's representative, thoroughly check out the 

entire control system by simulating each control function and determine that the system performs in 

accordance with the Contract Specifications. 

3.4 INSTRUCTION OF OWNER PERSONNEL 

A. Provide complete list of system generated messages for system operation, including alarm messages. 

B. Modify error message wording as required by the Owner's personnel. 

C. Locate all control components for Operating Engineer. 

3.5 RECORD DRAWINGS 

A. Provide complete and accurate record drawings noting all deviations from the information furnished in 

the original submittals.  
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3.6 COMMISSIONING 

A. The equipment and systems referenced in this section are to be commissioned.  

B. The contractor has specific responsibilities for scheduling, coordination, startup, test development, 

testing and documentation. Include time allowance in the base bid to coordinate and participate in all 

commissioning activities with the designated commissioning contractor. 

3.7 EQUIPMENT CONTROL FUNCTIONS  
     

 

  BSD 

 

    

 

  

EQUIPMENT CONTROL FUNCTION 
SYMBO

L 
DI DO AI AO 

A
L

A
R

M
 

                

UNIT VENTILATOR SPACE TEMPERATURE ZN-T     X 
 

  

 
     HIGH SPACE TEMPERATURE         

 
X 

 
     LOW SPACE TEMPERATURE         

 
X 

 
CO2 SENSOR CO2-LVL     X 

 
  

 
     HIGH CO2 LEVEL         

 
X 

 

DISCHARGE AIR 

TEMPERATURE 
DA-T     X 

 
  

 
SUPPLY FAN STATUS SF-S X     

 
  

 
     RUN STATUS         

 
X 

 
SUPPLY FAN START / STOP SF-C   X   

 
  

 

DRAIN PAN OVERFLOW 

SWITCH 
  X     

 
X 

 
HEAT / COOL VALVE POSITION HTG-O       X   

 
  COOL-O       

 
  

 
MIXED AIR LOW LIMIT (FREEZE) MA-LL X     

 
  

 
     LOW TEMPERATURE         

 
X 

 

RETURN AIR DAMPER 

POSITION 
DPR-O       X   

 

OUTSIDE AIR DAMPER 

POSITION 
DPR-0       X   

 

  
          

 
  

FAN COIL SPACE TEMPERATURE ZN-T     X 
 

  

 
     HIGH SPACE TEMPERATURE         

 
X 

 
     LOW SPACE TEMPERATURE         

 
X 

 

DISCHARGE AIR 

TEMPERATURE 
DA-T     X 

 
  

 
SUPPLY FAN STATUS SF-S X     

 
  

 
     RUN STATUS         

 
X 

 
SUPPLY FAN START / STOP SF-C   X   

 
  

 

DRAIN PAN OVERFLOW 

SWITCH 
  X     

 
X 

 
HEAT / COOL VALVE POSITION HTG-O       X   
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  COOL-O       

 
  

 
MIXED AIR LOW LIMIT (FREEZE) MA-LL X     

 
  

 
     LOW TEMPERATURE         

 
X 

 

OUTSIDE AIR DAMPER 

POSITION 
DPR-0   X   

 
  

 

  
          

 
  

AIR HANDLING UNIT SPACE TEMPERATURE ZN-T     X 
 

  

 
     HIGH SPACE TEMPERATURE         

 
X 

 
     LOW SPACE TEMPERATURE         

 
X 

 

DISCHARGE AIR 

TEMPERATURE 
DA-T     X 

 
  

 
SUPPLY FAN STATUS SF-S X     

 
  

 
     RUN STATUS         

 
X 

 
SUPPLY FAN START / STOP SF-C   X   

 
  

 

CHANGEOVER VALVE 

POSITION 
HTG-O       X   

 
  COOL-O       

 
  

 
MIXED AIR LOW LIMIT (FREEZE) MA-LL X     

 
  

 

     LOW TEMPERATURE           X 

 
CO2 SENSOR - LIBRARY ONLY CO2-LVL     X 

 
  

 
     HIGH CO2 LEVEL         

 
X 

 
SMOKE DETECTOR ALARM RA-SMK X     

 
  

 

     SMOKE DETECTOR 

ACTIVATED 
        

 
X 

 

RETURN AIR DAMPER 

POSITION 
DPR-O       X   

 

OUTSIDE AIR DAMPER 

POSITION 
DPR-O       X   

 
RELIEF AIR POSITION DPR-O       X   

 

  
            

 SPLIT SYSTEM SYSTEM STATUS SF-S X       
 

 
     RUN STATUS         

 
X 

 
SUPPLY FAN START / STOP SF-C   X   

 
  

 
SPACE TEMPERATURE ZN-T     X 

 
  

 
     HIGH SPACE TEMPERATURE         

 
X 

 
     LOW SPACE TEMPERATURE         

 
X 

 

DRAIN PAN OVERFLOW 

SWITCH 
  X     

 
X 

 

 

END OF SECTION 
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Beaverton, OR 
13730 Walker Road

Barnes Elementary School

Beaverton School District 48J
Limited Asbestos Survey Report  

13730 Walker Road

BUILDING DATA

Barnes Elementary School

Beaverton, OR 

CLIENT DATA

Beaverton School District 48J

16550 SW Merlo Rd.

Beaverton, OR 97003

BACKGROUND INFORMATION
Two story elementary school with modern south addition and original construction north building.

GENERAL INFORMATION

(503) 591-4560

With regard to asbestos, PBS endeavored to locate all the suspect asbestos-containing materials in the roof 
inspection area; however, suspect asbestos-containing materials may be present and concealed. If suspect 
materials are uncovered during demolition activities that are not identified in this report, testing should be 
performed prior to impact. Asbestos-containing materials are known to exist within the building outside of 
the scope of this inspection. 

PBS has conducted a physical inspection of the building, compiled this report consistent with the survey 
scope, and certifies that the information is correct and accurate within the standards of professional quality 
and contractual obligations.

PBS Engineering and Environmental Inc. (PBS) has performed a limited general asbestos survey of roofing 
areas in accordance with OSHA in 29 CFR 1910.1001 and compiled a report with the following information:

SURVEY SCOPE

• The type, location, and approximate quantity of suspect asbestos-containing materials

• Bulk sampling of selected suspect building materials

• Inspection summary

• Laboratory analytical data of bulk material sampled

Project Manager/Prime Inspector

1.1
January 2020

Project No.: 23816.018  Phase No.:  0001

James Mastanduno

IMR-20-4993B

DateSignature

Accreditation #:

 © 2020 PBS Engineering and Environmental Inc.



INSPECTION SUMMARY

Beaverton, OR 
13730 Walker Road

Barnes Elementary School

Beaverton School District 48J
Limited Asbestos Survey Report  

The following materials either tested positive, or, based on the experience of PBS field personnel, were not tested and should be 
considered asbestos-containing. Materials that had mixed results are considered positive. Materials not sampled may contain 
asbestos and should be tested to verify asbestos content prior to impact through demolition, renovation, etc. 
(+) Tested Positive, (M) Mixed Results, (P) Presumed Positive, (T) Previously Tested Positive.

James Mastanduno

DATES                SURVEYED BY                          ACTIVITY

Roofing Survey

ASBESTOS MATERIALS

PBS has investigated accessible areas within the scope of inspection to locate suspect asbestos-
containing building materials (ACBM). Suspect materials may be present in concealed areas (e.g., behind 
walls and under carpet). The findings are listed below.

No asbestos-containing building materials were identified within the scope of this survey.

1/9/2020

See sample inventory for specific results.

MATERIALS THAT TESTED NEGATIVE FOR ASBESTOS

Material (type) Location  

The following materials tested negative based on ASHARA sampling minimums and testing by NVLAP participating 
laboratories. Although no asbestos was detected, it is possible that further sampling could indicate asbestos content. It may be 
prudent to test prior to impact through demolition, renovation, etc.

Gravel built-up roofing field layers on 
wood decking

Roof areas B, C, G, and H

Flashing caulk Throughout roofing scope of inspection

Silver paint and built up roofing field 
layers on wood decking

Roof area F

Silver paint and roof penetration 
sealants

Throughout roofing scope of inspection

1. 2

January 2020

Project No.: 23816.018  Phase No.:  0001



INSPECTION SUMMARY

Beaverton, OR 
13730 Walker Road

Barnes Elementary School

Beaverton School District 48J
Limited Asbestos Survey Report  

BACKGROUND
On January 9, 2020, PBS performed a limited pre-renovation asbestos survey of portions of Barnes Elementary 
School in Beaverton, Oregon. The survey was requested by Beaverton School District in anticipation of roof 
replacement or rehabilitation of the north portions of the building. This survey was limited to roofing materials in 
those locations.   

The purpose of the survey was to locate, identify, and quantify accessible friable and non-friable asbestos-
containing building materials for removal prior to roof work. 

The survey is also intended to satisfy Occupational Safety and Health Administration (OSHA) hazard 
communication requirements as well as requirements by the Department of Environmental Quality (DEQ) to 
perform an asbestos inspection prior to renovation or demolition activities under Oregon Administrative Rule 
(OAR) 340-248-0270. 

ASBESTOS SUMMARY
The roof areas were inspected by a PBS Asbestos Hazard Emergency Response Act (AHERA) accredited inspector 
to determine the presence, location, and approximate quantity of asbestos-containing materials (ACM). Eleven 
bulk samples of building materials, suspected of containing asbestos, were collected and submitted under chain 
of custody to Lab/Cor Portland Inc. of Portland, Oregon, for polarized light microscopy (PLM) analysis. 

No materials were found to contain asbestos within the scope of inspection. Asbestos-containing materials are 
known to exist in the building outside the scope of this survey. 

Please refer to the asbestos bulk sample inventory for more sample details.

Asbestos Regulations 
Oregon DEQ, Environmental Protection Agency (EPA), and OSHA regulations require proper removal and handling 
of ACM by licensed and trained asbestos abatement contractors prior to building renovations or demolition. 

The EPA, DEQ, and OSHA all define ACM as any material containing more than 1% asbestos. Although materials 
equal to or less than 1% are not considered by regulatory agencies to be an ACM, they still have some asbestos 
content, and Oregon OSHA has specific requirements for situations in which workers may encounter, disturb, or 
remove materials containing any level of asbestos. For the sake of hazard communication, these materials are 
included in the asbestos-containing materials section of this report.

In 1995, Oregon OSHA adopted 29 Code of Federal Regulations (CFR) Part 1926.1101 governing asbestos under 
OAR 437-003-1926.1101. The regulation has made significant changes in work procedures and how asbestos 
materials are managed. OSHA believes that the single biggest risk of asbestos exposure is to workers who 
unknowingly or improperly disturb ACM. Hazard communication, training, personal protection, work practices, 
exposure monitoring, and recordkeeping are all major components of the regulation.

DEQ’s OAR 340, Division 248 also covers asbestos abatement requirements, removal notifications, licensing, and 
certifications for contractors. 

For more information regarding the removal of asbestos-containing materials, please refer to the following:

1. Oregon Occupational Safety and Health Administration, OAR 437-003-1926.1101

1. 3

January 2020

Project No.: 23816.018  Phase No.:  0001



INSPECTION SUMMARY

Beaverton, OR 
13730 Walker Road

Barnes Elementary School

Beaverton School District 48J
Limited Asbestos Survey Report  

2. Department of Environmental Quality, OAR-340, Division 248

This report is not suitable as a bid document or an asbestos abatement design. The purpose of this report is risk 
hazard communication only.

1. 4

January 2020

Project No.: 23816.018  Phase No.:  0001



Barnes Elementary School

Beaverton School District 48J

Bulk Sample Inventory

Code Material Location Lab Results

Area B; east, built-up roofing Lab Cor23816.018-0001 Built-up Roofing (01)

Analysis:Description:Layer:

Layer 01 No Asbestos Detectedrocky fibrous tar, black/gray

Layer 02 No Asbestos Detectedwoven fibers, white with tar, 

black

Layer 03 No Asbestos Detectedwoven fibers, white with tar, 

black

Layer 04 No Asbestos Detectedwoven fibers, white with tar, 

black

Layer 05 No Asbestos Detectedwoven fibers, white with tar, 

black

Layer 06 No Asbestos Detectedwoven fibers, white with tar, 

black

Layer 07 No Asbestos Detectedcompressed fibers, dark brown

Layer 08 No Asbestos Detectedcompressed fibers, light brown

Layer 09 No Asbestos Detectedfoam material, yellow

Layer 10 No Asbestos Detectedfibrous backing, black

Layer 11 No Asbestos Detectedcompressed fibers, black

Layer 12 No Asbestos Detectedthick tar, black

Area B; west, built-up roofing Lab Cor23816.018-0002 Built-up Roofing (01)

Analysis:Description:Layer:

Layer 01 No Asbestos Detectedfibrous tar, black

Layer 02 No Asbestos Detectedfibrous tar, black

Layer 03 No Asbestos Detectedfibrous tar, black

Layer 04 No Asbestos Detectedfibrous tar, black

Layer 05 No Asbestos Detectedfibrous material, brown/black, 

with tar

Layer 06 No Asbestos Detectedfibrous material, light brown

Layer 07 No Asbestos Detectedfoam material, yellow, with 

paper

Layer 08 No Asbestos Detectedrocky fibrous tar, black

Layer 09 No Asbestos Detectedfibrous tar, black

Layer 10 No Asbestos Detectedfibrous tar, black

Layer 11 No Asbestos Detectedfibrous tar, black

Layer 12 No Asbestos Detectedfibrous tar, black

Area B; south, silver paint and black sealant on penetrations Lab Cor23816.018-0003 Roof Penetration Sealant (01)

Analysis:Description:Layer:

Layer 1 No Asbestos Detectedpaint, silver

Layer 2 No Asbestos Detectedtar, dark brown

2. 1

January 2020

Project No.: 23816.018  Phase No.: 0001



Barnes Elementary School

Beaverton School District 48J

Bulk Sample Inventory

Code Material Location Lab Results

Area B; north upper section, built-up roofing Lab Cor23816.018-0004 Built-up Roofing (01)

Analysis:Description:Layer:

Layer 01 No Asbestos Detectedfibrous tar, black

Layer 02 No Asbestos Detectedfibrous tar, black

Layer 03 No Asbestos Detectedfibrous tar, black

Layer 04 No Asbestos Detectedcompressed fibers, brown

Layer 05 No Asbestos Detectedfibrous backing, dark gray

Layer 06 No Asbestos Detectedfoam, yellow

Layer 07 No Asbestos Detectedrocky fibrous tar, black

Layer 08 No Asbestos Detectedfibrous tar, black

Layer 09 No Asbestos Detectedfibrous tar, black

Layer 10 No Asbestos Detectedfibrous tar, black

Area C; south, built-up roofing Lab Cor23816.018-0005 Built-up Roofing (01)

Analysis:Description:Layer:

Layer 01 No Asbestos Detectedfibrous tar, black

Layer 02 No Asbestos Detectedfibrous tar, black

Layer 03 No Asbestos Detectedfibrous tar, black

Layer 04 No Asbestos Detectedfibrous tar, black

Layer 05 No Asbestos Detectedfibrous tar, black

Layer 06 No Asbestos Detectedcompressed fibers, black

Layer 07 No Asbestos Detectedcompressed fibers, brown

Layer 08 No Asbestos Detectedfibrous backing, dark gray

Layer 09 No Asbestos Detectedfoam, yellow

Layer 10 No Asbestos Detectedrocky fibrous tar, black

Layer 11 No Asbestos Detectedfibrous tar, black

Layer 12 No Asbestos Detectedfibrous tar, black

Layer 13 No Asbestos Detectedfibrous tar, black

Layer 14 No Asbestos Detectedfibrous tar, black

2. 2
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Barnes Elementary School

Beaverton School District 48J

Bulk Sample Inventory

Code Material Location Lab Results

Area C; north, built-up roofing Lab Cor23816.018-0006 Built-up Roofing (01)

Analysis:Description:Layer:

Layer 01 No Asbestos Detectedfibrous tar, black

Layer 02 No Asbestos Detectedfibrous tar, black

Layer 03 No Asbestos Detectedfibrous tar, black

Layer 04 No Asbestos Detectedfibrous tar, black

Layer 05 No Asbestos Detectedfibrous tar, black

Layer 06 No Asbestos Detectedfibrous material, light 

brown/black

Layer 07 No Asbestos Detectedfoam material, yellow, with 

fibrous backing, black

Layer 08 No Asbestos Detectedrocky fibrous tar, black

Layer 09 No Asbestos Detectedfibrous tar, black

Layer 10 No Asbestos Detectedfibrous tar, black

Layer 11 No Asbestos Detectedfibrous tar, black

Layer 12 No Asbestos Detectedfibrous tar, black

Layer 13 No Asbestos Detectedfibrous tar, black

Area C; north, silver paint and black sealant Lab Cor23816.018-0007 Roof Penetration Sealant (01)

Analysis:Description:Layer:

Layer 1 No Asbestos Detectedpaint, silver

Layer 2 No Asbestos Detectedrubbery material, black with 

woven fibers, white

Area F; east, built-up roofing Lab Cor23816.018-0008 Built-up Roofing (02)

Analysis:Description:Layer:

Layer 01 No Asbestos Detectedcoating, silver

Layer 02 No Asbestos Detectedfibrous tar, black

Layer 03 No Asbestos Detectedtar, black

Layer 04 No Asbestos Detectedfibrous tar, black

Layer 05 No Asbestos Detectedtar, black

Layer 06 No Asbestos Detectedfibrous tar, black, with tar, black

Layer 07 No Asbestos Detectedcompressed fibers, black

Layer 08 No Asbestos Detectedcompressed fibers, brown

Layer 09 No Asbestos Detectedfoam, off-white

Layer 10 No Asbestos Detectedfibrous material, gray/black

2. 3
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Barnes Elementary School

Beaverton School District 48J

Bulk Sample Inventory

Code Material Location Lab Results

Area F; west, built-up roofing Lab Cor23816.018-0009 Built-up Roofing (02)

Analysis:Description:Layer:

Layer 01 No Asbestos Detectedcoating, silver

Layer 02 No Asbestos Detectedfibrous tar, black

Layer 03 No Asbestos Detectedtar, black

Layer 04 No Asbestos Detectedtar, black

Layer 05 No Asbestos Detectedtar, black

Layer 06 No Asbestos Detectedfibrous tar, black

Layer 07 No Asbestos Detectedcompressed fibers, black

Layer 08 No Asbestos Detectedcompressed fibers, brown

Layer 09 No Asbestos Detectedfoam, off-white

Layer 10 No Asbestos Detectedfibrous material, gray/black

Area H; built-up roofing Lab Cor23816.018-0010 Built-up Roofing (03)

Analysis:Description:Layer:

Layer 01 No Asbestos Detectedtar, black with woven fibers, 

white

Layer 02 No Asbestos Detectedtar, black with woven fibers, 

white

Layer 03 No Asbestos Detectedtar, black with woven fibers, 

white

Layer 04 No Asbestos Detectedtar, black with woven fibers, 

white

Layer 05 No Asbestos Detectedtar, black with woven fibers, 

white

Layer 06 No Asbestos Detectedcompressed fibers, black

Layer 07 No Asbestos Detectedcompressed fibers, brown

Layer 08 No Asbestos Detectedrocky fibrous tar, black/gray

Layer 09 No Asbestos Detectedtar, black with woven fibers, 

white

Layer 10 No Asbestos Detectedtar, black with woven fibers, 

white

Layer 11 No Asbestos Detectedtar, black with woven fibers, 

white

Area H; flashing caulk Lab Cor23816.018-0011 Roof Penetration Sealant (02)

Analysis:Description:Layer:

Layer 1 No Asbestos Detectedrubbery material, gray/tan

2. 4
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

Project Notes:

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Client Sample ID: 23816.018-0001 Sample ID: S1 Date Analyzed: 01/15/2020

Analyst: Danielle de MontignyClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent

Asbestos:

- - -%4compressed fibers, black

Layer 01

NAD

- - -%5woven fibers, white with 
tar, black

Layer 02

NAD

- - -%5woven fibers, white with 
tar, black

Layer 03

NAD

- - -%5woven fibers, white with 
tar, black

Layer 04

NAD

- - -%5woven fibers, white with 
tar, black

Layer 05

NAD

- - -%5woven fibers, white with 
tar, black

Layer 06

NAD

- - -%10compressed fibers, dark 
brown

Layer 07

NAD

- - -%15compressed fibers, light 
brown

Layer 08

NAD

- - -%20foam material, yellow

Layer 09

NAD

- - -%1fibrous backing, black

Layer 10

NAD

- - -%5rocky fibrous tar, 
black/gray

Layer 11

NAD

- - -%20thick tar, black

Layer 12

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

- 60 % - - - - 40 %Layer 01

- - - 15 % - - 85 %Layer 02

2 % Trace - 15 % - - 83 %Layer 03

Page 1 of 13



BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

10 % Trace - 5 % - - 85 %Layer 04

10 % Trace - 8 % - - 82 %Layer 05

10 % - - 10 % - - 80 %Layer 06

- 80 % - - - - 20 %Layer 07

- 95 % - - - - 5 %Layer 08

- - - - - - 100 %Layer 09

10 % 85 % - - - - 5 %Layer 10

5 % Trace - - - - 95 %Layer 11

3 % - - - - - 97 %Layer 12
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

Client Sample ID: 23816.018-0002 Sample ID: S2 Date Analyzed: 01/15/2020

Analyst: Mia GainesClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent
Asbestos:

- - -%5fibrous tar, black

Layer 01

NAD

- - -%6fibrous tar, black

Layer 02

NAD

- - -%10fibrous tar, black

Layer 03

NAD

- - -%6fibrous tar, black

Layer 04

NAD

- - -%10fibrous material, 
brown/black, with tar

Layer 05

NAD

- - -%20fibrous material, light 
brown

Layer 06

NAD

- - -%10foam material, yellow, 
with paper

Layer 07

NAD

- - -%10rocky fibrous tar, black

Layer 08

NAD

- - -%5fibrous tar, black

Layer 09

NAD

- - -%5fibrous tar, black

Layer 10

NAD

- - -%7fibrous tar, black

Layer 11

NAD

- - -%6fibrous tar, black

Layer 12

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

10 % - - 10 % - - 80 %Layer 01

10 % - - 10 % - - 80 %Layer 02

10 % 5 % - 10 % - - 75 %Layer 03

- 20 % - - - - 80 %Layer 04

- 80 % - - - - 20 %Layer 05

2 % 70 % - - - - 28 %Layer 06
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

- 8 % - 2 % - - 90 %Layer 07

6 % - - 2 % - - 92 %Layer 08

6 % 2 % - - - - 92 %Layer 09

8 % - - - - - 92 %Layer 10

8 % - - - - - 92 %Layer 11

10 % 10 % - - - - 80 %Layer 12

Client Sample ID: 23816.018-0003 Sample ID: S3 Date Analyzed: 01/16/2020

Analyst: Danielle de MontignyClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent
Asbestos:

- - -%1paint, silver

Layer 01

NAD

- - -%99tar, dark brown

Layer 02

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

- 1 % - - - - 99 %Layer 01

- 2 % - - - - 98 %Layer 02
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

Client Sample ID: 23816.018-0004 Sample ID: S4 Date Analyzed: 01/16/2020

Analyst: Ryan BrownClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent
Asbestos:

- - -%8fibrous tar, black

Layer 01

NAD

- - -%8fibrous tar, black

Layer 02

NAD

- - -%8fibrous tar, black

Layer 03

NAD

- - -%32compressed fibers, 
brown

Layer 04

NAD

- - -%4fibrous backing, dark 
gray

Layer 05

NAD

- - -%6foam, yellow

Layer 06

NAD

- - -%9rocky fibrous tar, black

Layer 07

NAD

- - -%9fibrous tar, black

Layer 08

NAD

- - -%9fibrous tar, black

Layer 09

NAD

- - -%7fibrous tar, black

Layer 10

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

4 % - - 5 % - - 91 %Layer 01

8 % - - 5 % - - 87 %Layer 02

3 % - - - - - 97 %Layer 03

- 100 % - - - - 0 %Layer 04

15 % 15 % - - - - 70 %Layer 05

- - - - - - 100 %Layer 06

5 % - - - - - 95 %Layer 07

5 % - - - - - 95 %Layer 08

5 % - - - - - 95 %Layer 09

5 % - - - - - 95 %Layer 10
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

Client Sample ID: 23816.018-0005 Sample ID: S5 Date Analyzed: 01/16/2020

Analyst: Ryan BrownClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent
Asbestos:

- - -%5fibrous tar, black

Layer 01

NAD

- - -%5fibrous tar, black

Layer 02

NAD

- - -%5fibrous tar, black

Layer 03

NAD

- - -%5fibrous tar, black

Layer 04

NAD

- - -%5fibrous tar, black

Layer 05

NAD

- - -%21compressed fibers, black

Layer 06

NAD

- - -%21compressed fibers, 
brown

Layer 07

NAD

- - -%2fibrous backing, dark 
gray

Layer 08

NAD

- - -%6foam, yellow

Layer 09

NAD

- - -%5rocky fibrous tar, black

Layer 10

NAD

- - -%5fibrous tar, black

Layer 11

NAD

- - -%5fibrous tar, black

Layer 12

NAD

- - -%5fibrous tar, black

Layer 13

NAD

- - -%5fibrous tar, black

Layer 14

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

5 % - - 8 % - - 87 %Layer 01

5 % 8 % - 5 % - - 82 %Layer 02

5 % 8 % - 5 % - - 82 %Layer 03
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

8 % 5 % - - - - 87 %Layer 04

5 % - - 8 % - - 87 %Layer 05

- 85 % - - - - 15 %Layer 06

- 100 % - - - - 0 %Layer 07

15 % 15 % - - - - 70 %Layer 08

- - - - - - 100 %Layer 09

8 % - - - - - 92 %Layer 10

8 % - - - - - 92 %Layer 11

8 % - - - - - 92 %Layer 12

8 % - - - - - 92 %Layer 13

8 % - - - - - 92 %Layer 14
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

Client Sample ID: 23816.018-0006 Sample ID: S6 Date Analyzed: 01/16/2020

Analyst: Mia GainesClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent
Asbestos:

- - -%5fibrous tar, black

Layer 01

NAD

- - -%5fibrous tar, black

Layer 02

NAD

- - -%5fibrous tar, black

Layer 03

NAD

- - -%5fibrous tar, black

Layer 04

NAD

- - -%5fibrous tar, black

Layer 05

NAD

- - -%30fibrous material, light 
brown/black

Layer 06

NAD

- - -%15foam material, yellow, 
with fibrous backing, 
black

Layer 07

NAD

- - -%5rocky fibrous tar, black

Layer 08

NAD

- - -%5fibrous tar, black

Layer 09

NAD

- - -%5fibrous tar, black

Layer 10

NAD

- - -%5fibrous tar, black

Layer 11

NAD

- - -%5fibrous tar, black

Layer 12

NAD

- - -%5fibrous tar, black

Layer 13

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

10 % - - 8 % - - 82 %Layer 01

10 % 4 % - 8 % - - 78 %Layer 02

14 % - - 10 % - - 76 %Layer 03

- 20 % - - - - 80 %Layer 04
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

6 % 14 % - - - - 80 %Layer 05

- 90 % - - - - 10 %Layer 06

- 6 % - - - - 94 %Layer 07

8 % - - - - - 92 %Layer 08

4 % - - - - - 96 %Layer 09

6 % 2 % - - - - 92 %Layer 10

8 % - - - - - 92 %Layer 11

8 % - - - - - 92 %Layer 12

8 % 2 % - - - - 90 %Layer 13

Client Sample ID: 23816.018-0007 Sample ID: S7 Date Analyzed: 01/16/2020

Analyst: Danielle de MontignyClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent
Asbestos:

- - -%40paint, silver

Layer 01

NAD

- - -%60rubbery material, black 
with woven fibers, white

Layer 02

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

- 2 % - - - - 98 %Layer 01

- - - 3 % - - 97 %Layer 02
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

Client Sample ID: 23816.018-0008 Sample ID: S8 Date Analyzed: 01/16/2020

Analyst: Tim CammannClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent
Asbestos:

- - -%5coating, silver

Layer 01

NAD

- - -%5fibrous tar, black

Layer 02

NAD

- - -%8tar, black

Layer 03

NAD

- - -%9fibrous tar, black

Layer 04

NAD

- - -%9tar, black

Layer 05

NAD

- - -%10fibrous tar, black, with 
tar, black

Layer 06

NAD

- - -%5compressed fibers, black

Layer 07

NAD

- - -%20compressed fibers, 
brown

Layer 08

NAD

- - -%20foam, off-white

Layer 09

NAD

- - -%9fibrous material, 
gray/black

Layer 10

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

- Trace - - - - 100 %Layer 01

10 % - - 10 % - - 80 %Layer 02

- - - - - - 100 %Layer 03

10 % - - 15 % - - 75 %Layer 04

- 25 % - - - - 75 %Layer 05

10 % 10 % - 10 % - - 70 %Layer 06

- 75 % - - - - 25 %Layer 07

- 100 % - - - - 0 %Layer 08

- - - - - - 100 %Layer 09

- 90 % - - - - 10 %Layer 10
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

Client Sample ID: 23816.018-0009 Sample ID: S9 Date Analyzed: 01/16/2020

Analyst: Tim CammannClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent
Asbestos:

- - -%5coating, silver

Layer 01

NAD

- - -%5fibrous tar, black

Layer 02

NAD

- - -%5tar, black

Layer 03

NAD

- - -%5tar, black

Layer 04

NAD

- - -%5tar, black

Layer 05

NAD

- - -%5fibrous tar, black

Layer 06

NAD

- - -%25compressed fibers, black

Layer 07

NAD

- - -%15compressed fibers, 
brown

Layer 08

NAD

- - -%25foam, off-white

Layer 09

NAD

- - -%5fibrous material, 
gray/black

Layer 10

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

- - - - - - 100 %Layer 01

10 % - - 15 % - - 75 %Layer 02

- Trace - - - - 100 %Layer 03

- Trace - - - - 100 %Layer 04

- 3 % - - - - 97 %Layer 05

15 % - - 20 % - - 65 %Layer 06

- 95 % - - - - 5 %Layer 07

- 100 % - - - - 0 %Layer 08

- - - - - - 100 %Layer 09

5 % 75 % - - - - 20 %Layer 10
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

Client Sample ID: 23816.018-0010 Sample ID: S10 Date Analyzed: 01/16/2020

Analyst: Danielle de MontignyClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent
Asbestos:

- - -%5tar, black with woven 
fibers, white

Layer 01

NAD

- - -%5tar, black with woven 
fibers, white

Layer 02

NAD

- - -%5tar, black with woven 
fibers, white

Layer 03

NAD

- - -%5tar, black with woven 
fibers, white

Layer 04

NAD

- - -%5tar, black with woven 
fibers, white

Layer 05

NAD

- - -%15compressed fibers, black

Layer 06

NAD

- - -%40compressed fibers, 
brown

Layer 07

NAD

- - -%5rocky fibrous tar, 
black/gray

Layer 08

NAD

- - -%5tar, black with woven 
fibers, white

Layer 09

NAD

- - -%5tar, black with woven 
fibers, white

Layer 10

NAD

- - -%5tar, black with woven 
fibers, white

Layer 11

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

5 % 8 % - 10 % - - 77 %Layer 01

8 % 3 % - 4 % - - 85 %Layer 02

5 % 2 % - 10 % - - 83 %Layer 03
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BULK SAMPLE ASBESTOS ANALYSIS

Job Number: 200134

Project Name:

Project Number: 23816.018 Phase 0001

 P.O. No: n/a

Report Date: 01/16/2020

PBS Engineering and EnvironmentalClient:

4412 SW Corbett Avenue
Portland, OR  97239

Report Number: 200134R01

Phone:  (503) 224-5055
http://www.labcorpdx.net

4321 SW Corbett Ave., Ste A
Portland, OR  97239

Lab/Cor Portland, Inc.

Asbestos and Environmental Analysis

Project Notes:

5 % - - 15 % - - 80 %Layer 04

8 % Trace - 15 % - - 77 %Layer 05

- 60 % - - - - 40 %Layer 06

- 95 % - - - - 5 %Layer 07

20 % - - - - - 80 %Layer 08

10 % Trace - - - - 90 %Layer 09

10 % Trace - - - - 90 %Layer 10

10 % - - - - - 90 %Layer 11

Client Sample ID: 23816.018-0011 Sample ID: S11 Date Analyzed: 01/16/2020

Analyst: Danielle de MontignyClient Sample Description: 

Asbestos Mineral Fibers Layer 
Percent: Chrysotile Amosite Crocidolite

Percent
Asbestos:

- - -%100rubbery material, 
gray/tan

Homogeneous

NAD

Cellulose

Mineral
Wool Synthetic

Fibrous
Glass

Other Fibers

MatrixOther                   

- - - - - - 100 %

This laboratory participates in the National Voluntary Laboratory Accreditation Program (NVLAP).  Testing method is per 40 CFR 763 Subpart E, 
Appendix E, PLM.  This report and the data contained therein cannot be used to claim product certification, approval, or endorsement by 
NVLAP, NIST, or any agency of the U.S. Government.  

• "NAD" is No Asbestos Detected. 
• Asbestos consists of the following minerals: chrysotile, amosite, crocidolite, tremolite, actinolite, anthophyllite.
• Material binders, such as those found in vinyl floor tiles, may prevent the detection of small diameter asbestos fibers. A gravimetric preparation 
and point-count is recommended for such samples.
• Quantitative analysis by PLM point count or TEM may be recommended for samples testing at < or = to 1% asbestos.
• The following estimate of error for this method by visual estimation of asbestos percent are as follows:
1% asbestos: >0-3% error, 5% asbestos: 1-9% error, 10% asbestos: 5-15% error, 20% asbestos: 10-30% error.
• This report pertains only to the samples listed on the report. Report considered valid only when signed by analyst.

Reviewed by:

Danielle de Montigny

TEM Technical Manager
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-END of Addendum 
Peter Madaus 
Contract Specialist 
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