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Subject:   Domestic Water and Ventilation analysis Report for Arlene Schnitzer Concert Hall, 
Antoinette Hatfield Hall and Keller Auditorium 
  
This report covers the domestic water and mechanical systems analysis for Arlene Schnitzer Concert 
Hall, Antoinette Hatfield Hall and Keller Auditorium.  The potable water supply analysis included sampling 
and testing for Escherichia coli (E. coli) and Legionella bacteria in each building.  The mechanical 
systems were tested to determine performance of the existing air-handling units.  These systems were 
also analyzed to determine code compliance with the 2019 Oregon Mechanical Specialty Code and 
ASHRAE 62.1-2016 Ventilation for Acceptable Indoor Air Quality.  
 

Plumbing Domestic Water System 
 
The domestic water supply sampling and testing was performed by Watercare Industrial Services, Inc. 
and Columbia Laboratories.  On May 26, 2021 we witnessed water samples being taken from multiple 
remotely located plumbing fixtures in each building.  A set of these samples were sent to Environmental 
Safety Technologies, Inc. to be tested for Legionella.  The microbiological analysis showed no bacteria 
detection in any of the samples.  This lab analysis is included in Appendix 5a - Portland 5 Water 
Legionella Report.  The Escherichia coli testing, was done by Columbia Laboratory from another set of 
the samples taken.  No E. coli was found in any of the samples.  The lab analysis for E. coli is included in 
Appendix 5b - Portland 5 Water Escherichia Coli Report.   
 

Mechanical Ventilation and Exhaust System 
 
The mechanical study was based on the as-built documents and the airflow measurement and testing 
performed in the field between the dates of 05/24/2021 and 08/03/2021.  The HVAC as-built documents 
are included in Appendixes 7a, 7b, and 7c.  Our comments and suggestions in this document are based 
on the provided record drawings and documents.  If the installation is completed differently than detailed 
or changes where not captured in the record drawings then these observations would potentially be 
incorrect. 
 
The outside airflow ventilation calculations for code compliance include the space supply airflow rates. 
This is done to account for the system’s outdoor airflow’s mixing and distribution effectiveness in reaching 
the occupied level.  The space supply airflow rates included in the calculations have been taken from the 
HVAC as-built floor plans.  In order to meet the newer code’s ventilation airflow requirements, control 
adjustments will need to be made and most of the existing air-handlers’ fans will be required to operate at 
full airflow rate when the building is fully occupied.  The calculated occupancy rate has also been 
adjusted to code minimum in certain spaces.  Verification of the possible number of people in the building 
is required prior to accepting the calculated ventilation airflow rates for these systems.  Also some of the 
rooms’ supply airflow rates have been adjusted in the calculation and this will require field rebalancing to 
ensure the listed supply airflow is provided in the space.  These adjusted airflow rates have been 
specifically noted in the calculation tables shown in the appendixes at the end of this document. 
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In addition, calculations were also performed to determine current performance of the room air change 
rates for the supply, exhaust and ventilation airflow rates; these values were based on the air balancing 
data reported and the as-built documents. The air change rate calculations tables for each building are 
provided as separate files for individual distribution.  For Arlene Schnitzer Concert Hall see Appendix 8a; 
for Antoinette Hatfield Hall see Appendix 8b and for Keller Auditorium see Appendix 8c. 
 
The energy code has been requiring demand control ventilation or CO2 control to reduce outside airflow 
when there is no demand.  For the time being, this code section has been recently superseded by the 
CDC to reduce risk exposure to the SARS-CoV-2 viral particles and to reduce the spread of the disease.  
The minimum CO2 ventilation rate calculated and noted below shows the minimum ventilation airflow rate 
allowed in compliance with the previous requirements.  If the systems have demand-controlled ventilation 
(DCV) that reduce air supply based on occupancy or temperature during occupied hours, this strategy 
must be disabled until further guidance and recommendations are put in place.    
 
Airflow measurement and testing was done at each air-handling unit at the system level; this field work 
was conducted by Air Balancing Specialty, Inc.  The air balancing report data is included in Appendix 4 – 
Portland 5 Air Balancing Report following the ventilation calculation appendixes.  Some of the air-handling 
systems did not have testing capability.  As a result reliable test information is not available.   
 

General Balancing Report Review Comments 
 

In our review of the balancing report we noticed ventilation airflow being supplied to the space 
during the warm-up operation or 0% outdoor airflow test.  Most of the air-handlers have a 
minimum and a maximum outside air damper.  The 0% ventilation testing should measure close 
to 0 CFM of outdoor airflow.  The balancing data measured various airflow rates at this test; verify 
operation of the minimum and maximum outdoor air dampers (where two dampers are installed).  
Per the original design the minimum outside air dampers shall open for minimum ventilation 
operation.  For maximum outside airflow ventilation or economizer function, in addition to the 
minimum damper, the maximum outside air damper shall open as well.  The maximum ventilation 
airflow for economizer function does not match the fan total at the 100% outdoor air test for most 
of the air-handlers.  Verify return air damper is closed and outside air damper is open to prevent 
recirculating air for economizer function. 
 
The balancing report shows a number of the system’s exhaust/relief fans not operating within 
their design airflow range; these are noted below.  Code requires adequate relief airflow for space 
pressure control.   
 
 

The information below is arranged to addresses each building in a separate section.  The building’s 
HVAC systems installation and operation and common aspects are described at the beginning of the 
building section.  Then, in consecutive order, each air-handler system is addressed in detail.  A summary 
of the air-handling units’ original design airflow rates is included at the bottom of the building section, 
under the System Design Parameter Table.  The section is also followed by the Air Balancing Summary 
Table which summarizes the final test data for each air-handler unit.   
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Arlene Schnitzer Concert Hall 
 
System Descriptions 
 
Arlene Schnitzer Concert Hall is heated, ventilated and air-conditioned by six indoor air-handling units 
originally installed in 1983.  A roof-top unit was added later to condition the projection spaces.  The air-
handlers are located in mechanical rooms on various building levels.  Ventilation outdoor airflow is ducted 
to the air-handling units from wall louvers or roof hoods.  Relief air is ducted from the air-handling units to 
wall louvers or roof hoods.  The ventilation calculation analysis table for this building is included under 
Appendix 1 - Outside Ventilation Airflow Code Analysis Calculation Table – Arlene Schnitzer. 
 
The air-handling units have a minimum and a maximum outside air damper.  The field balancing data 
shows outdoor ventilation airflow rates inconsistent with the design conditions.  Both outside air dampers 
shall be closed at the 0% ventilation testing.  Unless noted differently below, only the minimum outside air 
dampers shall be opened for the minimum ventilation operation.  During maximum outside airflow 
ventilation, in addition to the minimum damper, the maximum outside air damper shall also be opened.   
 
ASU-1 and ASU-2 Systems 
 
Unit ASU-1 and ASU-2 are designed for two speed operation.  Each air-handler is comprised of a supply 
fan, return air damper, minimum outside air damper, and maximum outside air damper.  The system 
provides minimum ventilation outside airflow through the minimum outside air damper.  Economizer 
outside airflow is provided by opening both the minimum and maximum outdoor air dampers; the total 
outdoor airflow is limited by the duct and louver size and cannot be increased beyond what is shown in 
the calculations table.  The associated exhaust fan (EF-5 with ASU-1; EF-4 with ASU-2) must operate to 
provide space exhaust when the maximum outside air damper is open for economizer function.  During 
the warm-up mode, the associated exhaust fan shall be off and both outside air dampers shall be closed. 
 

ASU-1:  Auditorium System 

This system is designed to supply 41,000 CFM and 28,700 CFM during normal occupied and 
unoccupied operation modes respectively.  The minimum outdoor ventilation airflow is designed 
to provide 6,950 CFM and 13,750 CFM during unoccupied and occupied operation modes 
respectively. 

The code’s ventilation calculations for normal occupancy require 13,750 CFM outdoor airflow with 
the supply fan providing full airflow to each space.  For this air-handler both minimum and 
maximum dampers need to be open to meet this ventilation rate of 13,750 CFM.  The heating and 
cooling coils are sized to handle the design maximum outdoor airflow rate.  The code space area 
outdoor ventilation rate for minimum CO2 control equates to 1,450 CFM.  The original design’s 
lower ventilation rate is above this code requirement.  For the time being, the low ventilation 
operation is annulled by CDC. 

Balancing data shows the supply fan providing between 38,453 CFM and 41,170 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 350 CFM and 
10,370 CFM.  The measured supply airflow falls within design parameters.  The measured 
outside airflow minimum and maximum ventilation is not per design. The air-handler outside 
airflow must be rebalanced to meet its design condition and the code ventilation rates noted 
above.  Additional controls and equipment verification must be performed for optimum 
performance during warm-up and normal occupancy operation modes. 
  
The balancing report shows the auditorium exhaust/relief fan, EF-5 below its design range.  This 
unit was designed for 6,800 CFM and the balancing data measured 397 CFM.  The discharge air 
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damper is noted not to function properly.  The pertaining dampers and control functions must be 
fixed and corrected and the system must be rebalanced. 
 

ASU-2:  Lobbies System 

This system is designed to supply 23,500 CFM and 16,500 CFM during normal occupied and 
unoccupied operation modes respectively.  The minimum outdoor ventilation airflow is designed 
to provide 1,400 CFM and 8,400 CFM during unoccupied and occupied operation modes 
respectively. 

The code’s ventilation calculations for normal occupancy require 8,400 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  For this air-handler, both minimum and 
maximum dampers need to be open to meet this ventilation rate of 8,400 CFM.  The cooling coil 
is sized to handle the maximum outdoor airflow load.  The heating coil is closely sized and most 
likely able to handle this load.  In some spaces, the supply airflow must be rebalanced to meet 
the ventilation code. The code space area outdoor ventilation rate for minimum CO2 control 
equates to approximately 2,300 CFM.  The original design lower ventilation rate did not meet this 
minimum outdoor airflow and will need to be increased.  For the time being, the low ventilation 
operation is annulled by CDC. 

Balancing data shows the supply fan providing between 26,387 CFM and 30,043 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 126 CFM and 
7,614 CFM.  The supply airflow’s higher rate is above design and should be rebalanced.  The 
outside airflow lower ventilation rate is not per design and the maximum ventilation airflow is 
slightly below design.  The outside airflow rate must be rebalanced to meet design and the code 
ventilation rates noted above.  Additional controls and equipment verification must be performed 
for optimum performance during warm-up and normal occupancy operation modes. 
 
The balancing report shows the lobby exhaust/relief fan EF-4, below its design range.  This unit 
was designed for 7,000 CFM and the balancing data measured 3,744 CFM.  The pertaining 
dampers and control functions must be fixed and corrected and the system must be rebalanced. 
 

 
ASU-3 System: Studio Rooms 
 
Unit ASU-3 is designed for single speed operation. This air-handler is comprised of a supply fan, return 
fan, return air damper, minimum outside air damper, maximum outside air damper and exhaust air 
damper.  The system provides minimum ventilation outside airflow through the minimum outside air 
dampers.  Economizer cooling outside airflow is provided by opening both the minimum and the 
maximum outdoor air dampers.  The associated space exhaust fan EF-6, must operate to provide general 
exhaust airflow during the building’s occupied schedule.  During warm-up mode the associated exhaust 
fan is off and both outside air dampers are closed. 

This system is designed to supply 4,400 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide 400 CFM during the building’s 
occupied schedule. 

The code’s ventilation calculations for normal occupancy require 1,190 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The existing ventilation airflow of 400 CFM does 
not meet current code.  The maximum outdoor air damper actuator needs to be a modulating 
damper to increase the ventilation airflow per code; new control damper actuators may be 
required if modulation is not possible.  The cooling coil has capacity to handle the added 
ventilation load.  The heating coil is tightly sized to handle this load.  The code space area 
outdoor ventilation rate for minimum CO2 control equates to 575 CFM.  The original design lower 
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ventilation rate did not meet this minimum outdoor airflow and will need to be increased.  For the 
time being, the low ventilation operation is annulled by CDC. 

Balancing data shows the supply fan providing between 4,722 CFM and 5,779 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 357 CFM and 
4,323 CFM.  The supply airflow during normal and warm up operation is above design range and 
should be rebalanced.  Intake air louvers and screens must be cleaned, and the outside airflow 
must be rebalanced to meet the minimum code ventilation rate noted above.   

The exhaust fan EF-6, serving the studio toilets, was not included in the balancing report.  The 
exhaust fan must operate during building occupancy per design and ventilation calculations. 

ASU-4 System: Dressing Rooms  
 
Unit ASU-4 is designed for single speed operation. The air-handler is comprised of a supply fan, return 
fan, return and exhaust air damper, minimum outside air damper, and maximum outside air damper.  The 
system provides minimum ventilation outside airflow through the minimum outside air damper.  
Economizer cooling outside airflow is provided by opening both the minimum and the maximum outdoor 
air dampers.  The associated exhaust fan EF-1, must operate to provide general space exhaust airflow 
during the building’s occupied schedule.  During warm-up mode the associated exhaust fan is off and the 
outside dampers are closed. 

This system is designed to supply 5,450 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide 1,900 CFM during the building’s 
occupied schedule. 

The code’s ventilation calculations for normal occupancy require 1,900 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The supply airflow rates must be rebalanced in 
some spaces to meet the ventilation code.  The cooling coil is sized to handle this maximum 
outdoor airflow load.  The heating coil is tightly sized to handle the load.  The code space area 
outdoor ventilation rate for minimum CO2 control equates to 975 CFM. The original design’s 
lower ventilation rate met this code requirement.  For the time being, the low ventilation operation 
is annulled by CDC. 

Balancing data shows the supply fan providing between 3,705 CFM and 7,053 CFM depending 
on the dampers position and operation mode.  The outside airflow measured between 42 CFM 
and 6,486 CFM.  The supply airflow is above the design range during normal occupied mode 
operation and below design range during warm-up mode. The outside airflow minimum ventilation 
operation is outside its design range as well.  The outside and supply airflow must be rebalanced 
to meet design and the code ventilation rates noted above.  Additional controls and equipment 
verification must be performed for optimum performance during warm-up and normal occupancy 
operation modes. 
 
The balancing report show the exhaust fan EF-1, operating below its design range.  The 
pertaining dampers and control functions must be fixed and corrected and the system must be 
rebalanced. 

 
ASU-5 System: Projection 
 
Unit ASU-5 is designed for single speed operation. The air-handler is comprised of a supply fan, return 
and exhaust air damper, minimum outside air damper, and maximum outside air damper.  The system 
provides minimum ventilation outside airflow through the minimum outside air damper.  Economizer 
cooling outside airflow is provided by opening both the minimum and the maximum outdoor air dampers.  
The associated space exhaust fan EF-3, must operate to provide general exhaust airflow during the 
building’s occupied schedule. 
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This system is designed to supply 2700 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide 1100 CFM during the building’s 
occupied schedule. 

The minimum ventilation airflow of 1100 CFM is above code requirements (320 CFM per code). 
The cooling coil is sized to handle the design minimum outdoor airflow load.  The heating coil is 
only sized for about half of the design airflow.  The code space area outdoor ventilation rate for 
minimum CO2 control equates to 100 CFM.  The original design’s lower ventilation rate met this 
code requirement.  For the time being, the low ventilation operation is annulled by CDC. 

Balancing data showed the supply fan providing 2,272 CFM and 2,642 CFM depending on 
dampers position and operation mode.  The outside airflow measured between 64 CFM and 2425 
CFM.  1,187 CFM was measured at the minimum ventilation testing.  The minimum ventilation 
measurement was within design parameters. The outside and supply airflow must be rebalanced 
to meet heating coil design conditions and the code ventilation rates noted above.  Additional 
controls and equipment verification must be performed for optimum performance during warm-up, 
heating and economizer cooling operation modes. 

The balancing data for system exhaust fan EF-3, shows operation within its design range.  This 
unit was designed for 2,265 CFM and the balancing data measured 1,230 CFM.  A number of 
dressing rooms do not have direct room exhaust airflow.  There rooms are adjacent to toilet 
rooms with higher exhaust airflow than required by code and a retrofit is possible.  The dressing 
rooms must be provided with exhaust airflow as noted in the calculations table.  The fan system 
must be verified and spaces rebalanced after the retrofit. 

ASU-6 System: Stage 

Unit ASU-6 is designed for two speed operation. The air-handler is comprised of a supply fan, return fan, 
return air damper, minimum outside air damper, and maximum outside air damper and minimum exhaust 
air damper and maximum exhaust air damper.  The system provides minimum ventilation outside airflow 
through the minimum outside air damper.  Economizer cooling outside airflow is provided by opening both 
the minimum and the maximum outdoor air dampers.    

This system is designed to supply 8,000 CFM 5,000 CFM during normally occupied and 
unoccupied operation modes respectively.  The minimum outdoor ventilation airflow is designed 
to provide 600 CFM during the building’s occupied schedule. 

Balancing data showed the supply fan providing between 7,347 CFM and 10,122 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 547 CFM and 
7,349 CFM.  The supply airflow and outside airflow readings at 100% outdoor air testing do not 
match.  The outdoor airflow at minimum ventilation operation meets the code requirements noted 
above.  Additional controls and equipment verification must be performed for optimum 
performance during warm-up, and economizer cooling operation modes. 

The code’s ventilation calculations for normal occupancy require 1,850 CFM outdoor airflow with 
the supply fan providing full airflow to each space.  The cooling and heating coils have enough 
capacity to handle the new ventilation outdoor airflow load.  The code space area outdoor 
ventilation rate for minimum CO2 control equates to 150 CFM.  The original design’s lower 
ventilation rate met this code requirement.  For the time being, the low ventilation operation is 
annulled by CDC. 
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System Design Parameters Table - Schnitzer 

UNIT 

 

 

SERVES Design 

MIN OA 

Design 

MAX OA 

 Design SA CFM 

normal flow / low 

flow 

Normal 

ventilation 

exhaust fan 

Max outdoor 

air relief fan 

Minimum Code 

Req’d Ventilation 

Airflow  

CFM 

ASU-1 AUDITORIUM 6950 13750 41000/28700 EF-2 EF-5 13750 

ASU-2 LOBBIES 

 

1400 8400 23500/16500 EF-2 EF-4 8400 

ASU-3 STUDIO 400 4400 4400 EF-6 ASU-Return 

fan 

1190 

 

ASU-4 DRESSING 1900 5400 5450 EF-1 ASU-Return 

fan 

1900 

ASU-5 PROJECT 1100 2700 2700 EF-3 - 575 

ASU-6 STAGE 600 8000 8000/5000 - ASU-Return 

fan 

1850 

RTU-1 

[1] 

PROJECTION       

 
1. No as-built documents provided. 

Field Test Data 

For Air Balancing Specialty’s completed air balancing data see Appendix 1b - 10218 Portland 5 
Schnitzer-Pretest Air Balancing Report.   

The table below is the air balancing summary from the air balancing report. 

Air balancing Summary Table  

 

 

 

 
 
 
 
 
 

 
 
  

UNIT 

 

 

Tested Unit SA at Ventilation OA 

Ratio of: 

 0% | min  | 100%  

CFM 

Tested Unit OA at  

Ventilation OA Ratio of:  

0% | min | max 

CFM 

ASU-1 41,170 | 38,453 | 38,617 342 | 9,630 | 10,368 

ASU-2 30043 | 27118 | 26387 126 | 3708 | 7614 

ASU-3 5052 | 5779 | 4722 375 | 431 | 4323 

ASU-4 3705 | 6603 | 7053 42 | 3636 | 6486 

ASU-5 2272 | 2642 | 2491 64 | 1187 | 2425 

ASU-6 7347 | 8200 | 10122 547 | 1812 | 7349 

RTU-1 [TAB not provided] 185 | 346 | 1764 
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Antoinette Hatfield Hall 
 

System Descriptions 
 
Antoinette Hatfield Hall is heated, ventilated and air-conditioned by seven indoor air-handling units 
originally installed in 1984.  An additional air-handler, ASU-8 was installed in 1999 for the remodeled 4

th
 

floor rehearsal space.  The air-handlers are located in mechanical rooms on the various building levels.  
Ventilation outdoor airflow is ducted to the air-handling units from wall or penthouse louvers.  Relief air is 
ducted from the air-handling units to wall or penthouse louvers.  Return air from each space is ducted 
back to the air-handling units.  The ventilation calculation analysis table for this building is included in 
Appendix 2 - Outside Ventilation Airflow Code Analysis Calculation Table – Antoinette Hatfield. 
 
The air-handling units are designed to provide minimum ventilation outdoor airflow for the building’s 
normal occupied schedule and 100% outside airflow for economizer cooling function.  Each system 
(except ASU-9) is comprised of a supply fan, return/relief air fan, a minimum and a maximum outside air 
damper, return air damper, and relief air damper. Unit ASU-9 is a multi-zone unit comprised of a supply 
fan, hot and cold deck and zone mixing.  All the air-handlers have a filter, and cooling coil. Heating coils 
inside the air-handlers are provided in all units except for ASU-1.  Variable air volume terminal units with 
re-heat coils provide the heating required at the spaces served by ASU-1.   
 
At the air-handling units with return fans, the associated return fan must be interlocked to operate when 
the supply fan operates to provide return air and space relief.  The associated exhaust fans must also 
operate to provide general exhaust airflow during the building’s occupied schedule.  Unit ASU-1 does not 
have adequate outdoor airflow during normal occupancy operation to replenish the air exhausted by all 
the exhaust fans installed within this system.  Air transfer from ASU-2, ASU-3, and ASU-5 will need to 
provide the additional make-up airflow.   

ASU-1:  Back of House System 

Unit ASU-1 is designed to supply 26,000 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide up to 2,600 CFM during the building’s 
occupied schedule.      
 
The code’s ventilation calculations for normal occupancy require 5,580 CFM outdoor airflow.  A 
number of the VAV boxes will be limited on reducing airflow; these will need to operate at a 
higher rate than 50% (see ventilation table for minimum airflow rate allowed per space).  The 
cooling coil is short of the added capacity however the new load will most likely be handled by 
increasing the coil fluid flow.  An additional heating coil may be required in the air-handling unit to 
account for the higher ventilation rate.  The code space area outdoor ventilation rate for minimum 
CO2 control equates to 3,605 CFM of outdoor airflow.  The original design lower ventilation rate 
did not meet this minimum outdoor airflow and will need to be increased.  For the time being, the 
low ventilation operation is annulled by CDC. 
 
Balancing data shows the supply fan providing between 26,492 CFM and 27,416 CFM depending 
on damper positions and operation mode.  The outside airflow measured between 528 and 
22,131 CFM.  The supply airflow and outside airflow readings at 100% outdoor air testing do not 
match.  The measured minimum ventilation outside airflow of 1,281 does not meet code as noted 
above.  Additional controls and equipment verification must be performed for optimum 
performance during warm-up, normal ventilation and economizer cooling operation modes. 
 
The balancing data for exhaust fans EF-1, and -3 shows current operation slightly below their 
acceptable design range.  This may be resolved by simple rebalancing methods.  The exhaust 
fans EF-2 and -4 are operating below acceptable range and will require additional fan motor and 
duct connection verifications.  A number of rooms do not have direct room exhaust airflow.  The 
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calculations table for this building notes the rooms that require exhaust airflow rates adjustments 
to meet code.  The fan system must be verified and spaces rebalanced after the retrofit. 

ASU-2:  Interior Theater System 

Unit ASU-2 is designed to supply 21,600 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide 4,750 CFM during the building’s 
occupied schedule. 

 
The code’s ventilation calculations for normal occupancy require 7,550 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The cooling coil is short of the added capacity 
however the new load most likely will be handled by increasing the coil fluid flow.  The heating 
coil seems not to have the capacity required for the new ventilation load.  The code space area 
outdoor ventilation rate for minimum CO2 control equates to 1,180 CFM.  The original design’s 
lower ventilation rate met this code requirement.  For the time being, the low ventilation operation 
is annulled by CDC. 
 
Balancing data shows the supply fan providing between 16,280 CFM and 19,844 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 3,293 and 
17,665 CFM.  The outside airflow measured at the 0% outside air test is very high; this should be 
close to 0 CFM.  The minimum ventilation airflow of 6,926 CFM is above design however does 
not meet the code ventilation shown above.  The maximum ventilation airflow for economizer 
function does not match the fan total at the 100% outdoor air test.  Additional controls and 
equipment verification must be performed for optimum performance during warm-up, normal 
ventilation and economizer cooling operation modes. 
 

ASU-3:  Lower Lobby System 
 
Unit ASU-3 is designed to supply 30,120 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide 2,900 CFM during the building’s 
occupied schedule. 
 
The code’s ventilation calculations for normal occupancy require 8,200 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The cooling coil is short of the added capacity 
however the new load most likely will be handled by increasing the coil fluid flow.  The heating 
coil seems not to have the capacity for the new ventilation load.  The code space area outdoor 
ventilation rate for minimum CO2 control equates to 1,970 CFM.  The original design’s lower 
ventilation rate met this code requirement.  For the time being, the low ventilation operation is 
annulled by CDC. 

 
Balancing data shows the supply fan’s ability to provide between 26,000 CFM and 32,600 CFM 
depending on dampers position and operation mode.  The outside airflow measured between 
1,100 CFM and 29,000 CFM.  The supply airflow during normal operation is within the design 
range.  The outside airflow measured at the 0% outside air test is very high; this should be close 
to 0 CFM.  The measured minimum ventilation outside airflow of 7,960 CFM is above design 
however slightly below the calculated value noted above.  The maximum ventilation airflow 
measured for economizer function does not match the total supply fan airflow at the 100% 
outdoor air test.  Additional controls and equipment verification must be performed for optimum 
performance during warm-up, normal ventilation and economizer cooling operation modes. 

ASU-4:  Showcase Theater System 

Unit ASU-4 is designed to supply 14,200 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide 2,270 CFM during the building’s 
occupied schedule. 
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The code’s ventilation calculations for normal occupancy require 3,750 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The cooling coil has adequate capacity to 
handle the total coil load.  The heating coil seems not to have the capacity for the new ventilation 
load.  The code space area outdoor ventilation rate for minimum CO2 control equates to 665 
CFM of outdoor airflow.  The original design’s lower ventilation rate met this code requirement.  
For the time being, the low ventilation operation is annulled by CDC. 
 
Balancing data shows the supply fan providing between 15,800 CFM and 16,900 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 1,380 and 
15,800 CFM.  The 16,900 CFM supply airflow at normal operation is slightly above design. Verify 
the cooling coil velocity; this must be below 500 FPM to prevent condensate carryover.  The 
5,100 CFM outside airflow at minimum ventilation is above the original design and also the 
calculated ventilation airflow noted above.  The outside airflow measured at the 0% outside air 
test is very high; this should be close to 0 CFM.  Additional controls and equipment verification 
must be performed for optimum performance during warm-up, normal ventilation and economizer 
cooling operation modes. 

ASU-5:  Upper Lobby System 

Unit ASU-5 is designed to supply 16,800 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide 1,680 CFM during the building’s 
occupied schedule. 

 
The code’s ventilation calculations for normal occupancy require 7,750 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The cooling coil is short of the added capacity 
however the new load most likely will be handled by increasing the coil fluid flow.  The heating 
coil does not have enough capacity to meet the new ventilation load.  The code space area 
outdoor ventilation rate for minimum CO2 control equates to 1,400 CFM of outdoor airflow.  The 
original design’s lower ventilation rate met this code requirement.  For the time being, the low 
ventilation operation is annulled by CDC. 
 
Balancing data shows the supply fan providing between 10,350 CFM and 12,000 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 2,080 CFM 
and 11,030 CFM.  The 12,170 CFM supply airflow at normal operation is below design.  The 
2,350 CFM outside airflow at minimum ventilation is above the original design however it does not 
meet the calculated ventilation airflow noted above.  The outside airflow measured at the 0% 
outside air test is very high; this should be close to 0 CFM.  Additional controls and equipment 
verification must be performed for optimum performance during warm-up, normal ventilation and 
economizer cooling operation modes. 

ASU-7:  Projection Space System 

Unit ASU-7 is designed to supply 3,200 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide 300 CFM during the building’s 
occupied schedule. 

 
The code’s ventilation calculations for normal occupancy require 1,310 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The cooling coil does not seem to have enough 
capacity for the new ventilation load.  The heating coil is also short of the capacity required by the 
new ventilation load.  The code space area outdoor ventilation rate for minimum CO2 control 
equates to 560 CFM of outdoor airflow.  The original design lower ventilation rate did not meet 
this minimum outdoor airflow and will need to be increased.  For the time being, the low 
ventilation operation is annulled by CDC. 
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Balancing data shows the supply fan providing between 2,560 CFM and 5,700 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 60 CFM and 
1,800 CFM.  The 5,740 CFM supply airflow measured at the minimum ventilation test is above 
design; verify cooling coil velocity is below 500 FPM to prevent condensate carryover into the air 
stream.  The 510 CFM outside airflow measured at the minimum ventilation test is above original 
design however, it does not meet the calculated ventilation airflow noted above.  The maximum 
ventilation airflow measured for economizer function does not match the total supply fan airflow at 
the 100% outdoor air test.  Additional controls and equipment verification must be performed for 
optimum performance during warm-up, normal ventilation and economizer cooling operation 
modes. 

ASU-8:  Rehearsal System 

Unit ASU-8 is designed to supply 7,950 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide 3,720 CFM during the building’s 
occupied schedule. 

 
The code’s ventilation calculations for normal occupancy require 3,720 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The cooling and heating coils have adequate 
capacity for the ventilation load.  The code space area outdoor ventilation rate for minimum CO2 
control equates to 300 CFM of outdoor airflow.  The original design’s lower ventilation rate met 
this code requirement.  For the time being, the low ventilation operation is annulled by CDC. 
 
Balancing data shows the supply fan providing considerably different airflow measurements 
between the first test and the second test.  In the first test, the supply airflow measured between 
6,300 CFM and 6,400 CFM depending on dampers position and operation mode.  In the second 
test, the supply airflow measured between 1,800 CFM and 2,200 CFM.  In the first test, the 
outside airflow measured between 0 CFM and 8800 CFM.  In the second test, the outside airflow 
measured between 1,400 CFM and 7,300 CFM. The supply airflow measured in both tests is 
below design.  The maximum ventilation airflow measured for economizer function does not 
match the total supply fan airflow at the 100% outdoor air test.  Additional controls and equipment 
verification must be performed for optimum performance during warm-up, normal ventilation and 
economizer cooling operation modes. 
 
A number of rooms do not have direct room exhaust airflow.  The building calculations table notes 
the rooms that require added exhaust and exhaust airflow rates adjustments to meet code. 

ASU-9:  Gallery System 

Unit ASU-9 is designed to supply 2,800 CFM for the heating and cooling operation modes.  The 
system’s minimum outdoor ventilation airflow is designed to provide 280 CFM during the 
building’s occupied schedule. 

 
The code’s ventilation calculations for normal occupancy require 340 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The cooling coil has adequate capacity to 
provide for the additional ventilation airflow.  The heating coil is short of the added capacity 
however the new load most likely will be handled by increasing the coil fluid flow.  The code 
space area outdoor ventilation rate for minimum CO2 control equates to 100 CFM of outdoor 
airflow.  The original design’s lower ventilation rate met this code requirement.  For the time 
being, the low ventilation operation is annulled by CDC.   
 
Balancing data shows the supply fan providing between 2,900 CFM and 3,200 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 420CFM and 
2,800 CFM.  These measurements came from the pre-test data prior to new filters being installed.  
The new filters have not been completely installed and the final test has not been completed.  
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Currently the measured supply airflow exceeds the design range and the measured outside 
minimum ventilation airflow is above the design range.  The outside airflow measured at the 0% 
outside air test is very high; this should be close to 0 CFM.  Filter installation must be completed 
prior to the system must be tested again.  Additional controls and equipment verification must be 
performed for optimum performance during warm-up, normal ventilation and economizer cooling 
operation modes. 

 

Summary - Hatfield 

With the exception of ASU-8, the existing air-handlers have not been designed to handle the new 
ventilation airflow loads.  For this building and depending on spaces served, the code requires between 
30 to 45% outdoor airflow for normal occupancy.  The existing air-handling units were designed with very 
low outside airflow (9%-20% outside air).  In the original design, the heating coils were tightly sized and 
some coils seem to be short of their required heating capacity.  For most of the air-handlers, heating coil 
replacement will be needed in order to increase ventilation airflow rates.  The cooling coils have some 
ability for additional ventilation load but most of them cannot handle the new ventilation load without 
changing fluid flowrates and possibly control valves.  

The air balancing test report indicates a few of the air-handlers cannot attain the supply airflow rates 
listed on the floor plans. The outdoor air system is designed to provide full economizer cooling function on 
all units.  The outside air, exhaust air and return air (mixing) damper positions and the exhaust fans 
operation must verified for proper control. 

System Design Parameters Table - Hatfield 
 

UNIT 

 

 

SERVES 
Design 

MIN OA 

Design 

MAX OA 

Design SA 

CFM 

 

Normal 

ventilation 

exhaust fan 

Min. Code 

Ventilation Req’d 

OA rate  CFM 

ASU-1 
BACK OF 

HOUSE 
2600 26000 26000 

EF-1,EF-3, 

EF-4, EF-2 

5580 

 

ASU-2 INT THEATER 4750 21600 21600  7550 

ASU-3 
LOWER 

LOBBY 
2900 29000 32500  

8200 

ASU-4 
SHOWCASE 

THEATER 
2270 14200 14200  

3750 

ASU-5 UPPER LOBBY 1680 16800 16800  
7750 

ASU-6 

FUTURE 

FOUNDERS 

RM 

0 0 0  

 

ASU-7 PROJECTION 300 3200 3200 EF-5 1310 

ASU-8 REHEARSAL 3750 7950 7950  3720/2355 

ASU-9 GALLERY 280 2800 2800  340 
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Field Test Data 
 

For Air Balancing Specialty’s completed air balancing data see Appendix 2b - 10218 Portland 5 
Antoinette Hatfield Air Balancing Report.   
 
The table below is the air balancing summary from the air balancing report. 
 
Air balancing Summary Table 
 

 
 

 

 

 

 

 

 

 

 

  

 * data shows pre-test and post-test data.  The post-test data is outside design range 

 ** system was not provided with a post-test after the filter installation and supply air test. 

  

UNIT 

 

 

Tested Unit SA at  

Ventilation OA Ratio of: 

 0% | min  | 100%  

CFM 

Tested Unit OA at  

Ventilation OA Ratio of:  

0% | min | max 

CFM 

ASU-1 27416 | 28534 | 26492 528 | 1281 | 22131 

ASU-2 16280 | 18744 | 19844 3293 | 6926 | 17665 

ASU-3 26028 | 30618 | 32616 1123 | 7958 | 28975 

ASU-4 15764 | 16912 | 16800 1380 | 5097 | 15822 

ASU-5  10,346 | 12,170 | 11,201 2,080 | 2,353 | 11,024 

ASU-6 0 0 

ASU-7 RA-5416 | 5738 | 2558 56 | 514 | 1792 

ASU-8* 6297-1833 | 6287-2156 | 6454-1985 0-1378 | 4847-1558 | 8782-7301 

ASU-9** RA-3141 | 3233 | 2899 417 | 1334 | 2824 
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Keller Auditorium 
 
System Descriptions 
 
Keller Auditorium is heated, ventilated and air-conditioned by ten indoor air-handling units originally 
installed in 1966.  The air-handlers are located in mechanical rooms on various building levels.  
Ventilation outdoor airflow is ducted to the air-handling units from intake well/pit louvers.  Relief air is 
ducted from the air-handling units to exhaust well/pit louvers.  The ventilation calculation analysis table for 
this building is included in Appendix 3 - Outside Ventilation Airflow Code Analysis Calculation Table - 
Keller Auditorium. 
 
The balancing data did not include measurements of the outside airflow for a good number of units.  On 
some of the units, the data shows ventilation airflow being supplied to the spaces during warm-up 
operation or the 0% outdoor airflow test.  The air-handlers’ outside air dampers must be closed at the 0% 
OA test.  On other units the minimum ventilation airflow test measured higher than designed ventilation 
rates. The as-built plans and documents are not clear whether the air-handlers have a minimum outside 
air damper or not and a maximum outside air damper.  If there are minimum outdoor air dampers, only 
the minimum outside air dampers shall be opened for minimum ventilation operation.  For maximum 
outside airflow ventilation in addition to the minimum damper the maximum outside air damper shall also 
open.   
 
The balancing report noted higher velocities than allowed for cooling coils on a number of units.  The test 
location for the noted airflow velocities must be verified.  The coil velocity must be below the allowable 
cooling coil velocity to prevent condensate carry over during the cooling operation. 
 
SU-1 System: Stage and Rehearsal 238 
 
Unit SU-1 is designed to provide minimum ventilation for normal occupancy at 50% of supply airflow.  The 
air-handling system is comprised of a supply fan, filter, heating coil (this coil also has a chilled water 
piping connection to provide limited cooling), and the outside air damper. The system also includes an 
exhaust fan with a control damper.  The associated exhaust fan must operate to provide general exhaust 
airflow during the building’s occupied schedule.  100% outdoor airflow cooling economizer operation is 
not available.  During the warm-up mode the associated exhaust fan is off and outside damper is closed.   

 
Unit SU-1 is designed to supply 3,500 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide 1,750 CFM during the building’s 
occupied schedule.   
 
The ventilation calculations require a higher outdoor airflow rate.  The system’s 1,750 CFM 
outdoor airflow is not adequate to meet the new ventilation code.  At the current supply airflow 
rate, the code’s space area outdoor ventilation rate for minimum CO2 control equates to 1,900 
CFM.  The original room design supply airflow is about 0.50 CFM/sq. ft.  Because of the very low 
room supply airflow the new calculated outdoor airflow rate is extremely high.  First the space 
supply airflow must be increased to about 1 CFM /sq. ft. or 8,800 CFM.  At this supply airflow rate 
the system level required ventilation airflow rate is 2,850 CFM for normal occupancy ventilation 
and 900 CFM minimum when CO2 control code is back in effect.  The original design’s lower 
ventilation rate met this low ventilation code requirement.  For the time being, the low ventilation 
operation is annulled by CDC.   
 
Balancing data shows the supply fan providing between 3,100 CFM and 3,890 CFM depending 
on dampers position and operation mode.  The balancing data did not provide a measurement of 
the actual outside airflow rate.  The supply airflow at normal operation is within the original design 
range which is below the recommended space airflow. To determine code compliance, the actual 
outdoor ventilation airflow measurement is still required for this unit.  Additional control and 
equipment verification of outside air and exhaust air damper positions and exhaust fan operation 
must be confirmed for proper operation as well. 
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The balancing report shows higher than allowed velocity for cooling coils; the testing location 
must be verified. 
 
The balancing data for exhaust fan EF-1, shows operation below its original design range.  This 
unit was designed for 1,750 CFM and the balancing data measured 1,280 CFM.  This exhaust fan 
will not be able to perform at the higher ventilation rate noted above. 
 
For ventilation code compliance, the supply airflow rates in some of the spaces must be adjusted 
and rebalanced as noted in the ventilation calculation tables.   
 

 
SU-2, -4, -5, & -6 Systems 

 
The air-handling units SU-2, SU-4, SU-5, & SU-6 are designed to provide minimum ventilation for normal 
occupancy and 100% outside airflow for economizer cooling.  Each system is comprised of a supply fan, 
filter, heating coil, cooling coil, exhaust/return fan, outside air damper, return air damper, and exhaust air 
damper. The units also have a two stage cooling coil and a single stage heating coil.  The exhaust fans 
function as relief air fans during full outdoor air economizer cooling operation.  The exhaust air and return 
air dampers must be controlled properly for each of these applications.  The associated exhaust fan must 
be interlocked with the supply fan to provide space relief airflow.  For unit SU-2 the associated exhaust 
fan also functions as a return air fan during warm-up or normal occupied operation modes.  During warm-
up mode at units SU-4, -5, & -6 the associated exhaust fan is off and the outside damper is closed.   
 
The scheduled cooling coils capacities for these units are sized for the full outdoor ventilation airflow rates 
indicated below.  The scheduled heating coils capacities are sized for about half of cooling outdoor 
ventilation airflow rates.   If the winter design space heating load cannot be maintained at the required 
ventilation airflow rate, the coils and control valves will need to be replaced. 
 
With the exception of unit SU-6, the balancing data did not provide a measurement of the actual system 
outside airflow.  To determine code compliance, the actual outdoor ventilation airflow measurement is still 
required for these units.  Also all the units except for SU-6, had higher noted velocities than allowed for 
cooling coils.  The test location for the listed airflow velocities must be verified.  The coil velocity must be 
within design limits to prevent condensate carry over during cooling operations. 
 

SU-2:  Rehearsal 
 
Unit SU-2 is designed to supply 3,300 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide up to 660 CFM.  The cooling coil is sized 
for this ventilation load but not the heating coil.  The available heating coil capacity is for about 330 
CFM of outdoor airflow load.    

 
The code’s ventilation calculations for normal occupancy require 570 CFM outdoor airflow with 
the supply fan providing full airflow to the space; the lower ventilation rate allowed by the heating 
coil design data does not meet code. This coil may need to be replaced.  The code’s space area 
outdoor ventilation rate for minimum CO2 control equates to 120 CFM of outdoor airflow.  The 
original design’s lower ventilation rate met this code requirement.  For the time being, the low 
ventilation operation is annulled by CDC.   
 
Balancing data shows the supply fan providing between 3,480 CFM and 3,900 CFM depending 
on dampers position and operation mode.  The supply airflow of 3,880 CFM at normal ventilation 
operation is within the original design range of the floor plans airflow rates.  Outside airflow 
measurement is still required. Additional control and equipment verification of outside air and 
exhaust air damper positions and exhaust fan operation must be confirmed for proper operation. 
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The balancing data for exhaust fan EF-2, shows operation below its original design range.  This 
unit was designed for 3,300 CFM and the balancing data measured 2,490 CFM.   
 

SU-4:  Orchestra level Foyer and Lobby 
 
Unit SU-4 is designed to supply 8,200 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide up to 1,640 CFM.  The cooling coil is sized 
for this ventilation load but not the heating coil.  The available heating coil capacity provides for about 
half of this outdoor ventilation airflow load.    

 
The code’s ventilation calculations for normal occupancy require 2,040 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The code’s space area outdoor ventilation rate 
for minimum CO2 control equates to 690 CFM.  The cooling coil is tightly sized but will most likely 
handle the capacity of the additional ventilation load.  The heating coil and control valve may 
need to be replaced. The original design’s lower ventilation rate met this code requirement.  For 
the time being, the low ventilation operation is annulled by CDC.   
 
The balancer observed plugged coils and the supply suction and discharge pressure measured 
was too high.  The balancing report only provided the supply fan airflow at 5,580 CFM.  This was 
measured at the minimum outdoor ventilation test.  This supply airflow is not within the original 
design range.  Outside airflow measurement was not provided and must be verified. Additional 
control and equipment verification of outside airflow rate, exhaust air damper positions and 
exhaust fan operation must be confirmed for proper operation. 
  
The balancing data for exhaust fan, EF-4 shows the high fan speed operation within its original 
higher design range.  This unit was designed for 14,400 CFM at high speed.  The balancing data 
measured 13,160 CFM.  The low speed operation was designed for 9,600 CFM which is more in-
line with the supply fan operation for this system.  Further analysis is needed to determine when 
the fan needs to run at the higher speed.   Detailed balancing measurements are required for 
economizer and normal ventilation operating modes to determine the correct speed for this fan to 
provide space relief.  Running the fan at the higher speed will cause a negative pressure and 
higher air leakage in the building. 
 

 
SU-5:  1

st
 Balcony Foyer and Lobby 

 
Unit SU-5 is designed to supply 11,000 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide up to 2,750 CFM during cooling but not for 
heating.  The heating coil was sized for less outdoor ventilation airflow load.  

 
The code’s ventilation calculations for normal occupancy require 2,750 CFM outdoor airflow with 
the supply fan providing full airflow to the space; a lower ventilation rate does not meet code.  The 
cooling coil appears to have enough capacity to provide for this code ventilation load.  The 
heating coil and control valve may need to be replaced.  The code’s space area outdoor 
ventilation rate for minimum CO2 control equates to 670 CFM.  The original design’s lower 
ventilation rate met this code requirement.  For the time being, the low ventilation operation is 
annulled by CDC.   
 
Balancing data shows the supply fan providing between 11,520 CFM and 8,780 CFM depending 
on dampers position and operation mode.  The minimum outdoor airflow test measured the 
supply fan operating within its design range.  The supply airflow measured at 100% OA is below 
the design range.  The outside airflow test was not performed.  Control damper position and 
exhaust fan operation must be verified. 
 
The balancing data for exhaust fan EF-5 shows the fan’s high speed operation above its original 
design range.  This unit is designed for 15,300 CFM at high speed.  This unit’s balancing data 
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measured 17,350 CFM.  The fan’s low speed operation of 10,200 CFM is more in-line with the 
supply fan operation.  Further analysis is needed to determine when the fan needs to run at the 
higher speed.  Detailed balancing measurements are required for economizer and normal 
ventilation operating modes to determine the correct speed for this exhaust fan. 

 
SU-6 System:  2

nd
 Balcony Foyer and Lobby 

 
Unit SU-6 is designed to supply 7,800 CFM for the heating and cooling operation modes.  The 
minimum outdoor ventilation airflow is designed to provide up to 1,950 CFM during cooling but not for 
heating.  The heating coil is sized for less outdoor ventilation airflow load.  
 

The code’s ventilation calculations for normal occupancy require 2,200 CFM outdoor airflow with 
the supply fan providing full airflow to the space.  The cooling coil appears to have enough 
capacity to provide for the code ventilation load.  The heating coil and control valve may need to 
be replaced. The code’s space area outdoor ventilation rate for minimum CO2 control equates to 
390 CFM of outdoor airflow.  The original design’s lower ventilation rate met this code 
requirement.  For the time being, the low ventilation operation is annulled by CDC.   
 
Balancing data shows the supply fan providing between 7,000 CFM and 8,500 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 36 and 10,330 
CFM.  The supply airflow at normal operation is within the original design range.  The measured 
640 CFM outside airflow at the minimum ventilation test is below the original design and does not 
meet the calculated ventilation airflow noted above. The maximum ventilation airflow measured 
for economizer function does not match the total supply fan airflow measure at the 100% outdoor 
air test.  Additional controls and equipment verification must be performed for optimum 
performance during warm-up, normal ventilation and economizer cooling operation modes. 
 
The balancing data for exhaust fan EF-6 shows the fan operation below its original design range.  
This unit’s balancing data measured 7,210 CFM and 6,510 CFM.   

 
SU-3 System:  West Vestibule 
 
Unit SU-3 is designed to supply 5,400 CFM for the heating and cooling operation modes.  The unit is not 
provided with outside airflow.  The system is a three zone, multi-zone unit comprised of a supply fan, hot 
and cold deck and mixing dampers. Return air is ducted back to the unit.   

 
The balancing data shows the system ability to provide 7,605 CFM at the normal operation mode.  
The test measured the unit’s return airflow.  The return airflow measure is above design range.  
The cooling coil velocity must be verified. 
 
The current code requires outdoor ventilation airflow be provided to the spaces served by this 
system.  Using the original design supply airflow rate, the calculations equate to 150 CFM of 
outdoor air to meet the code required ventilation airflow. 
 
The airflow rate for exhaust fan, EF-3 was not measured and no balancing data was provided.  
This unit is designed to exhaust 1,000 CFM.   
 

 
SU-7, -8, & -10 Systems 
 
Units SU-7, SU-8 & SU-10 do not have capability for economizer cooling function at 100% outside airflow.  
On these systems the outside air ducts and intake air louver is limited in size.  Each system is a multi-
zone unit comprised of a supply fan, filter, hot and cold deck with heating and cooling coils in parallel and 
zone mixing dampers to supply mixed air to their zones.  Static pressure dampers are located upstream 
of the coils.  For units SU-8 and SU-10, the cooling coil is also designed to provide a second stage of 
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heating.  Return air is ducted back to the units.  Additional exhaust fans provide building exhaust and 
space relief airflow.  The units include outside air, and exhaust air dampers.   

 
The associated exhaust fans must operate to provide general exhaust airflow during the building's 
occupied schedule.  During warm-up mode the associated exhaust fans are off and outside dampers are 
closed. 

 
The supply fans have been sized to provide a higher airflow than the cooling and the heating coils 
selections indicate.  It is unclear if the units have coil bypasses and what the space airflow is during the 
cooling and heating modes.  Balancing data should be provided for both of these operations.  The 
ventilation analysis was done under the assumption the indicated fan airflow can reach the spaces.  For 
reduced supply airflow rates the ventilation assessments below do not apply. 
 

SU-7:  North Rooms 
 
The supply fan is sized to provide 7,000 CFM supply airflow.  The cooling coil is sized for 5,000 CFM 
and the heating coil is only sized for 3,500 CFM.  Flapper type dampers are installed for the zone 
mixing dampers.  The minimum outdoor ventilation airflow is designed to supply up to 1,500 CFM 
during cooling but not for heating.  The heating coil and control valve size available capacity is for 
about half of this airflow. 

 
The code’s ventilation calculations for normal occupancy require 1,750 CFM outdoor airflow with 
the supply fan providing full airflow to the space; the lower ventilation rate during heating does not 
meet code.  The cooling coil has enough capacity to provide for the additional ventilation load.  
The heating coil and control valve will need to be replaced.  The code’s space area outdoor 
ventilation rate for minimum CO2 control equates to 830 CFM.  The original design’s lower 
ventilation rate met this code requirement.  For the time being, the low ventilation operation is 
annulled by CDC.   
 
Balancing data shows the supply fan providing between 6,170 CFM and 6,390 CFM depending 
on dampers position and operation mode.  The outside airflow measured between 1,180 and 
1,290 CFM. The supply airflow of 6170 CFM measured at the minimum ventilation test is below 
the original design range.  The 1,190 CFM outside airflow measured at the minimum ventilation is 
below the original cooling design and does not meet the calculated ventilation airflow noted 
above.  Additional controls and equipment verification must be performed for optimum 
performance during warm-up and normal ventilation operation modes. 
 
The balancing data for exhaust fan EF-7, shows operation below its original design range.  This 
fan was designed for 1,750 CFM and the balancing data measured between 180 CFM and 1,500 
CFM.   
 
The supply airflow rates in some of the spaces must be rebalanced as noted in the ventilation 
calculation table.  The exhaust airflow rates in some spaces are not adequate or missing and 
must be adjusted.  The calculations table for this building notes the rooms that require exhaust 
airflow rates adjustments to meet code. 
 

 
SU-8:  South Rooms 
 
The supply fan is sized to provide 4,800 CFM supply airflow.  The cooling and heating coils are sized 
for 3,600 CFM total supply airflow.  Flapper type dampers are installed for the zone mixing dampers.  
The minimum outdoor ventilation airflow is designed to provide up to 1,980 CFM during the building’s 
occupied schedule.   

 
The ventilation calculations meet code at 2,560 CFM outdoor airflow with the supply fan providing 
full airflow to the space; the lower ventilation rate does not meet code.  Using the fan airflow, the 
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cooling coil seems to have enough capacity to provide the additional ventilation load.  The 
heating coil is tightly sizes but seems to have adequate capacity for the additional ventilation 
airflow load (using the fan airflow).  The code’s space area outdoor ventilation rate for minimum 
CO2 control equates to 1,320 CFM.  The original design’s lower ventilation rate met this code 
requirement.  For the time being, the low ventilation operation is annulled by CDC.   
 
The balancing data indicates supply airflow between 6,000 and 7,260 CFM.  Outside air 
measurement test was not performed.  The measured supply airflow exceeds the fan design 
range.  Verification of the cooling coil airflow is required to determine acceptable coil velocity.  
Actual outdoor airflow must be measured to determine availability for code compliance.   
 
The balancing data for exhaust fan EF-8, shows operation below its original design range.  This 
unit was designed for 2,700 CFM and the balancing data measured 1,820 CFM.   
 
The supply airflow rates in some of the spaces must be rebalanced as noted in the ventilation 
calculation table.  The exhaust airflow rates in some spaces are not adequate or missing and 
must adjusted.  The calculations table for this building notes the rooms that require exhaust 
airflow rates adjustments to meet code. 

 
SU-10:  Dressing 
 
The supply fan is sized to provide 8,000 CFM of supply airflow.  This adds up to the sum of the supply 
airflow rates noted on plans.  From the IOM data the cooling coil is sized for 6,800 CFM.  The 
minimum outdoor ventilation airflow is designed to provide 6,250 CFM during the building’s occupied 
schedule.  IOM data is not available for the heating coil.  This coil is smaller than the cooling coil 
however it seems to be sized to meet the capacity for 6,800 CFM and this ventilation rate.  Opposed 
blade type dampers are installed for the zone mixing dampers.  This system is set up to provide 92% 
outside airflow constantly.  The exhaust fan shall operate when the supply fan is on to provide space 
relief and exhaust.  This system has limited recirculating capabilities; only a few rooms have return air 
ducted back to the air-handler.  The building will be over-pressurized when the exhaust fan is not 
operating. 

 
The balancing data measured supply airflow between 3,090 CFM and 5,800 CFM.  The 
measured supply airflow rate is less than the design supply fan airflow.  The measured outside 
airflow is between 1,100 CFM to 6,170 CFM.  Outside airflow is designed to be constantly 
supplied at 6,250 CFM.  Reducing outdoor airflow is not possible because the system does not 
have adequately sized return ductwork routed back to the air-handler.  The supply fan, exhaust 
fan and dampers must be verified for proper operation. 
 
The ventilation airflow is high due the original design space exhaust airflow and surpasses the 
code requirements of 3,880 CFM.   
 
The balancing data for exhaust fan EF-10, shows operation below its original design range.  This 
unit was designed for 7,100 CFM and the balancing data measured 4,630 CFM.  The exhaust 
airflow is not adequate or is missing in some of the rooms. Exhaust airflow must be added or 
adjusted in these rooms.  The calculations table for this building notes the rooms that require 
exhaust airflow rates adjustments to meet code. 
 
The balancing data for exhaust fan EF-11, shows operation below its original design range.  This 
unit was designed for 3,000 CFM and the balancing data measured 1,870 CFM.  Exhaust fan, 
EF-11 operates based on temperature control to exhaust the Board Patch room.  Transfer air is 
ducted back to the mechanical room for make-up air. 
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SU-9 System:  Auditorium & Orchestra 
 
This system is a multi-zone unit comprised of a supply fan, filters, a hot and a cold deck with two heating 
and one cooling coil in parallel and zone mixing dampers to supply mixed air to each zone.  Static 
pressure dampers are located upstream of the coils.  The supply fan is sized to provide 45,000 CFM, 
which closely adds up to meet the space supply airflow rates.  From the IOM data the cooling coil is sized 
for 45,000 CFM supply airflow.  There are two heating coils each sized for 25,000 CFM.  The unit design 
provides for a minimum ventilation of 15,750 CFM during cooling and 14,400 CFM during heating.   100% 
outside airflow full economizer cooling function is provided.   Return air is ducted to both the main exhaust 
fan and to a discharge opening in the mechanical room.  The main exhaust fan is used for space exhaust 
and relief.  The exhaust fan shall operate to provide general exhaust airflow during the building's occupied 
schedule and for economizer cooling space relief.  During warm-up mode the associated exhaust fan is 
off and outside damper is closed. 

 
The code’s ventilation calculations for normal occupancy require 19,350 CFM outdoor airflow; the 
existing lower ventilation rate of 15,750 CFM does not meet code for normal occupancy 
operation.  The cooling coil and heating coil seems to have enough capacity to provide for the 
additional ventilation load.  The heating coil’s control valve may need to be replaced.  The code’s 
space area outdoor ventilation rate for minimum CO2 control equates to 2,530.  The original 
design’s lower ventilation rate met this code requirement.  For the time being, the low ventilation 
operation is annulled by CDC.   
 
The balancing data indicates supply airflow between 35,170 CFM and 44,760 CFM.  The outside 
airflow test measured between 20,040 CFM and 42,550 CFM.  The supply airflow measured at 
normal operation is slightly less than the design supply fan airflow.  The 24,560 CFM outside 
airflow at minimum ventilation is above the original design and above the calculated ventilation 
airflow noted above.  Outdoor airflow at the 0% outside air test must be 0 CFM; damper and 
exhaust fan operation must be verified.  The supply airflow varies significantly between the 
various tests performed; the supply fan speed, exhaust fan and dampers positions must be 
verified for proper operation.  
 
The balancing data for exhaust fan EF-9, shows operation below its original design range.  This 
unit was designed for 45,000 CFM and the balancing data measured 26,650 CFM.   
 
The supply airflow rates in some of the spaces must be rebalanced as noted in the ventilation 
calculation table.  The exhaust airflow rate in some spaces is not adequate or missing and must 
be adjusted.  The calculations table for this building notes the rooms that require exhaust airflow 
rates adjustments to meet code. 
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System Design Parameters Table - Keller 
 

 

 

UNIT 

 

SERVES 
Design 

MIN OA 

Design 

MAX OA 

Design SA 

CFM 

 

Normal 

ventilation 

exhaust fan 

Max outdoor 

air relief fan 

Minimum Code 

Ventilation 

Airflow  

CFM 

SU-1 STAGE 1,750 1,750 3,500 EF-1  
5310 (2850 at 

8810 CFM SA) 

SU-2 REHEARSAL 660 3,300 3,300 EF-2  570 

SU-3 ENTRY VEST. W 0 0 5,400 NONE  150 

SU-4 ORCHESTRA 1,640 8,200 8,200 EF-4  2040 

SU-5 1ST BALC 2,750 11,000 11,000 EF-5  2750 

SU-6 2ND BALC 1,950 7,800 7,800 EF-6  2200 

SU-7 NORTH RMS 1,500 2,046 7,000 EF-7  1750 

SU-8 SOUTH RMS 1,980 2,602 4800 EF-8  2560 

SU-9 AUDITORIUM 19,350 45,350 45,350 EF-9 EF-12 19350 

SU-10 DRESSING 6,256 7512 8000 EF-10 EF-11 6256 (3880) 

Field Test Data 

For Air Balancing Specialty’s completed air balancing data see Appendix 3a - 10218 Portland 5 
Keller Pretest Air Balancing Report.  The table below is the air balancing summary from the air 
balancing report. 

Air balancing Summary Table 
 

  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
MFIA, Inc. 

UNIT 

 

 

Tested Unit SA at 

Ventilation OA Ratio of: 

 0% | min  | 100%  

CFM 

Tested Unit OA at  

Ventilation OA Ratio of:  

0% | min | max 

CFM 

SU-1 3090 | 3066 | 3888 0 

SU-2 3481 | 3877 | 3898 0 

SU-3 7605 RA only 0 

SU-4 0 | 5580 | 0 0 

SU-5 11520 | 10904 | 8780 0 

SU-6 8524 | 8421 | 7186 36 | 639 | 10332 

SU-7 6392 | 6169 | 6303 1214 | 1193 | 1188 

SU-8 6000 | 7258 | 6757 0 

SU-9 35167 | 40736 | 44758 20042 | 24564 | 42551 

SU-10 3089 | 4442 | 5795 1098 | 2958 | 6174 
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UNIT ROOM REMARKS

MECH CODE 

CLASSIFICATION

SPACE 

AREA 

(FT^2) - Az

OCCUPANCY 

MAX(PEOPLE / 

1000FT^2)

PLUMBING 

FIXTURES

OA CFM / 

PERSON 

(FIXTURE) - 

Rp

OA 

CFM/FT^2 - 

Ra

EA 

REQUIRED 

CFM / 

FIXTURE OR 

SF

CODE 

PEOPLE

OCCUPANT 

OSA CFM 

VBzp =Rp*Pz

AREA OSA 

CFM     

Vbza 

=Ra*Az

MECH 

CODE 

REQUIRED 

EXHAUST 

CFM

PROVIDED 

100% 

EXHAUST 

CFM (2)

REQUIRED OA 

CFM   Vbz 

=Sum(Vbz)

MECH CODE 

REQ'D OA 

CFM  Voz  

=(Vbz)/Ez

MAXIMUM 

PROVIDED 

ROOM 

SUPPLY AIR 

CFM

MINIMUM 

PROVIDED 

SUPPLY 

AIR CFM 

Vpz

ZONE 

EFFECT. 

FACTOR 

Ez(3)

MAXIMUM 

OUTDOOR 

AIR 

FRACTION Zp 

=Voz/Vpz

SYSTEM 

VENTILATION 

EFFICIENCY AT 

MAX Zp - Ev 

(4)100%DIRECT 

OA=1

OCCUPANT 

DIVERSITY - D    

=Ps/(sum Pz)

UNCORREC 

OA INTAKE - 

Vou = 

DxSum(Rp x 

Pz)+Sum(Ra x 

Az)

MIN CODE 

OUTDOOR 

AIR CFM - 

Vot    = Vou / 

Ev

REQUIRED 

OUTDOOR AIR 

INTAKE CFM -    

Vot

MINIMUM OSA 

CFM (1)

    

112 - AUDITORIUM  AUDITORIUM 10078                     150 5 0.06 0 756 7200 605 0 0 7805 7805 15700 15700 1 49.7%

    

605 - BALCONY AUDITORIUM 5589                     150 5 0.06 0 419 3990 335 0 0 4325 4325 25300 25300 1 17%

    

ASU-1 TOTALS 15667 1175 11190 940 0 0 12130 12130 41000 41000 1 50% 0.65 0.7 8773 13497 13497               13,750 

  

001 - LOBBY T-LOBBIES 1834                     150 5 0.06 0 138 690 110 0 0 800 1000 2400 2400 0.8 42%

004 - STORAGE WAREHOUSE 246                        2 10 0.06 0 0 0 14.8 0 0 14.8 19 190 190 0.8 10%

005 - OFFICE OFFICE 134                        5 5 0.06 0 0 0 8 0 0 8 10 120 120 0.8 8%

006 - MANAGER OFFICE 266                        5 5 0.06 0 1 5 16 0 0 21 26 250 250 0.8 10%

007 - VESTIBULE MAIN LOBBY 150                      10 5 0.06 0 1 5 10 0 300 15 19 300 300 0.8 6%

008 - TOILET TOILET 692                      20 17 0 0 50 17 0 0 850 1455 0 0 680 680 0.8

009 - LOUNGE BAR, LOUNGES 196                     100 7.5 0.18 0 10 80 40 0 0 120 150 300 300 0.8 50%

011 - STORAGE WAREHOUSE 268                        2 10 0.06 0 0 0 20 0 0 20 25 100 100 0.8 25%

012 - JAN UTILITY 152                      10 0 0 50 1 0 0 50 190 0 0 70 70 0.8

014 - JANITOR UTILITY 118                      10 0 0 50 1 0 0 50 170 0 0 100 100 0.8

015 - KITCHEN KITCHEN 240                      20 7.5 0.12 0.7 2 20 30 170 200 50 63 180 180 0.8 35%

017 - MENS TOILET 487                      20 7 0 0 50 7 0 0 350 1050 0 0 450 450 0.8

019 - LOBBY T-LOBBIES 592                     150 5 0.06 0 44 220 40 0 0 260 260 540 540 1 48%

020 - LOUNGE BAR, LOUNGES 382                     100 7.5 0.18 0 19 150 70 0 0 220 275 500 500 0.8 55%

046 - OFFICE OFFICE 120                        5 5 0.06 0 0 0 10 0 0 10 13 100 100 0.8 13%

047 - EQUIP UTILITY 77                      10 0 0 50 0 0 0 0 0 0 0 80 80 0.8

  

101 - TICKET DATA/TEL ENTRY 28                      60 5 0.06 0 1 10 10 0 0 20 25 150 150 0.8 17%

102 - VESTIBULE MAIN LOBBY 438                      10 5 0.06 0 2 10 30 0 0 40 50 2000 2000 0.8 3%

103 - LOBBY T-LOBBIES 1673                     150 5 0.06 0 125 630 110 0 0 740 740 4400 4400 1 17%

104 - LOBBY T-LOBBIES 755                     150 5 0.06 0 57 290 50 0 0 340 425 1000 1000 0.8 43%

105 - LOBBY T-LOBBIES 1321                     150 5 0.06 0 99 500 80 0 0 580 580 1200 1200 1 48%

111 - LOBBY [4] T-LOBBIES 869                     150 5 0.06 0 65 330 60 0 0 390 390 710 710 1 55%

  

301 - VESTIBULE MAIN LOBBY 549                      10 5 0.06 0 3 20 40 0 0 60 75 650 650 0.8 12%

302 - LOBBY T-LOBBIES 851                     150 5 0.06 0 64 320 60 0 0 380 475 900 900 0.8 53%

303 - BALCONY AUDITORIUM 1003                     150 5 0.06 0 75 380 70 0 0 450 450 900 900 1 50%

305 - LOBBY [4] T-LOBBIES 519                     150 5 0.06 0 39 200 40 0 0 240 240 440 440 1 55%

  

403 - LOBBY T-LOBBIES 761                     150 5 0.06 0 57 290 50 0 0 340 425 1000 1000 0.8 43%

405 - LOBBY T-LOBBIES 511                     150 5 0.06 0 38 190 40 0 0 230 230 420 420 1 55%

407 - JANITOR UTILITY 43                      10 0 0 50 1 0 0 50 75 0 0 0 0 0.8

411 - WOMENS TOILET 437                      20 9 0 0 50 9 0 0 450 650 0 0 370 370 0.8

410 - MENS TOILET 495                      20 10 0 0 50 10 0 0 500 680 0 0 380 380 0.8

413 - LOUNGE [4] BAR, LOUNGES 331                     100 7.5 0.18 0 17 130 60 0 0 190 238 430 430 0.8 55%

416 - FOYER RECEPTION 701                      30 5 0.06 0 11 60 50 0 0 110 138 300 300 0.8 46%

417 - FOYER RECEPTION 827                      30 5 0.06 0 12 60 50 0 0 110 138 800 800 0.8 17%

  

501 - FOYER RECEPTION 363                      30 5 0.06 0 5 30 30 0 0 60 75 350 350 0.8 21%

502 - STORAGE WAREHOUSE 150                        2 10 0.06 0 0 0 10 0 0 10 13 80 80 0.8 16%

503 - LOBBY T-LOBBIES 396                     150 5 0.06 0 30 150 30 0 0 180 225 700 700 0.8 32%

504 - STORAGE WAREHOUSE 400                        2 10 0.06 0 0 0 30 0 0 30 38 200 200 0.8 19%

505 - FOYER RECEPTION 537                      30 5 0.06 0 8 40 40 0 0 80 100 500 500 0.8 20%

506 - STORAGE WAREHOUSE 122                        2 10 0.06 0 0 0 10 0 0 10 13 80 80 0.8 16%

  

601 - PASSAGE CORRIDOR 144                        3 0 0.06 0 0 0 10 0 0 10 13 150 150 0.8 9%

603 - FOYER RECEPTION 450                      30 5 0.06 0 7 40 30 0 0 70 88 300 300 0.8 29%

604 - PASSAGE CORRIDOR 239                        3 0 0.06 0 0 0 20 0 0 20 25 250 250 0.8 10%

  

ASU-2 TOTALS 20867 976 4850 1378.8 2470 4770 6228.8 7069 24250 23500 0.83 55% 0.6 0.75 5016 8360 8360                 8,400 

  

116 - STORE SALES 723                      15 7.5 0.12 0 5 37.5 86.8 0 0 124.3 155 570 570 0.8 27%

117 - FOYER RECEPTION 449                      30 5 0.06 0 7 35 26.9 0 0 61.9 77 160 160 0.8 48%

  

202 - HALL CORRIDOR 166                        3 0 0.06 0 0 0 10 0 0 10 13 100 100 0.8

  

311 - DRESSING [5] LOCKER DRESSING 602                      20 0 0 0.25 6 0 0 160 0 0 0 800 800 0.8

312 - HALL CORRIDOR 167                        3 0 0.06 0 0 0 20 0 0 20 25 130 130 0.8 19%

313 - TOILET TOILET 62                      20 1 0 0 50 1 0 0 50 75 0 0 0 0 0.8

314 - TOILET TOILET 88                      20 2 0 0 50 2 0 0 100 150 0 0 70 70 0.8

315 - TOILET TOILET 39                      20 1 0 0 50 1 0 0 50 75 0 0 0 0 0.8

316 - REHEARSAL CLASSROOM-8 911                      25 10 0.12 0 11 230 110 0 0 340 425 1500 1500 0.8 28%

  

418 - LIBRARY LIBRARY 930                      10 5 0.12 0 5 50 120 0 0 170 213 1000 1000 0.8 21%

  

ASU-3 TOTALS 4137 38 352.5 373.7 360 300 726.2 908 4330 4400 0.8 48% 0.65 1 726 1117 1117 1190

OUTSIDE VENTILATION AIRFLOW CODE ANALYSIS CALCULATION TABLE -ARLENE SCHNITZER
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UNIT ROOM REMARKS

MECH CODE 

CLASSIFICATION

SPACE 

AREA 

(FT^2) - Az

OCCUPANCY 

MAX(PEOPLE / 

1000FT^2)

PLUMBING 

FIXTURES

OA CFM / 

PERSON 

(FIXTURE) - 

Rp

OA 

CFM/FT^2 - 

Ra

EA 

REQUIRED 

CFM / 

FIXTURE OR 

SF

CODE 

PEOPLE

OCCUPANT 

OSA CFM 

VBzp =Rp*Pz

AREA OSA 

CFM     

Vbza 

=Ra*Az

MECH 

CODE 

REQUIRED 

EXHAUST 

CFM

PROVIDED 

100% 

EXHAUST 

CFM (2)

REQUIRED OA 

CFM   Vbz 

=Sum(Vbz)

MECH CODE 

REQ'D OA 

CFM  Voz  

=(Vbz)/Ez

MAXIMUM 

PROVIDED 

ROOM 

SUPPLY AIR 

CFM

MINIMUM 

PROVIDED 

SUPPLY 

AIR CFM 

Vpz

ZONE 

EFFECT. 

FACTOR 

Ez(3)

MAXIMUM 

OUTDOOR 

AIR 

FRACTION Zp 

=Voz/Vpz

SYSTEM 

VENTILATION 

EFFICIENCY AT 

MAX Zp - Ev 

(4)100%DIRECT 

OA=1

OCCUPANT 

DIVERSITY - D    

=Ps/(sum Pz)

UNCORREC 

OA INTAKE - 

Vou = 

DxSum(Rp x 

Pz)+Sum(Ra x 

Az)

MIN CODE 

OUTDOOR 

AIR CFM - 

Vot    = Vou / 

Ev

REQUIRED 

OUTDOOR AIR 

INTAKE CFM -    

Vot

MINIMUM OSA 

CFM (1)

  

025 - INSTRUMENTS [4] COMPUTER 491                        4 1 5 0.06 0 1 10 29.5 0 0 39.5 49 80 80 0.8 61%

026 - INSTRUMENTS [4] COMPUTER 425                        4 5 0.06 0 1 10 25.5 0 0 35.5 44 70 70 0.8 63%

027 - EQUIP UTILITY 61                      10 0 0 50 0 0 0 0 160 0 0 100 100 0.8

028 - VESTIBULE MAIN LOBBY 201                      10 5 0.06 0 1 5 12.1 0 0 17.1 21 50 50 0.8 42%

029 - STORAGE WAREHOUSE 266                        2 10 0.06 0 0 0 20 0 0 20 25 50 50 0.8 50%

030 - HALL [4] CORRIDOR 679                        3 0 0.06 0 0 0 50 0 0 50 63 110 110 0.8 57%

031 - LOUNGE BAR, LOUNGES 712                     100 7.5 0.18 0 36 270 130 0 0 400 500 1000 1000 0.8 50%

033 - KITCHEN KITCHEN 54                      20 7.5 0.12 0.7 1 7.5 10 40 100 17.5 22 100 100 0.8 22%

034 - RESTROOM TOILET 337                      20 7 0 0 50 7 0 0 350 550 0 0 400 400 0.8

036 - TOILET TOILET 74                      20 1 0 0 50 1 0 0 50 150 0 0 100 100 0.8

037 - JAN UTILITY 49                      10 0 0 50 1 0 0 50 50 0 0 0 0 0.8

038 - OFFICE OFFICE 166                        5 5 0.06 0 0 10 10 0 140 20 25 130 130 0.8 19%

039 - WORKSHOP COMPUTER 68                        4 5 0.06 0 0 0 10 0 125 10 13 80 80 0.8 16%

041 - WORKSHOP COMPUTER 114                        4 5 0.06 0 0 0 10 0 125 10 13 80 80 0.8 16%

042 - ELECTRICAL UTILITY 145                      10 0 0 50 0 0 0 50 0 0 0 130 130 0.8

044 - ORCHESTRA [4] STAGES-STUDIOS 658                      70 10 0.06 0 23 230 40 0 0 270 338 550 550 0.8 61%

  

114 - TOILET TOILET 35                      20 1 0 0 50 0 0 0 50 75 0 0 0 0 0.8

118 - HALL CORRIDOR 298                        3 0 0.06 0 0 0 20 0 0 20 25 100 100 0.8 25%

121 - DRESSING LOCKER DRESSING 141                      20 0 0 0.25 0 0 0 40 50 0 0 200 200 0.8

122 - DRESSING LOCKER DRESSING 188                      20 0 0 0.25 0 0 0 50 50 0 0 250 250 0.8

126 - HALL CORRIDOR 267                        3 0 0.06 0 0 0 20 0 0 20 25 100 100 0.8 25%

  

203 - HALL CORRIDOR 285                        3 0 0.06 0 0 0 20 0 0 20 25 230 230 0.8 11%

204 - DRESSING [5] LOCKER DRESSING 97                      20 0 0 0.25 0 0 0 30 0 0 0 180 180 0.8

205 - DRESSING [5] LOCKER DRESSING 75                      20 0 0 0.25 0 0 0 20 0 0 0 180 180 0.8

206 - TOILET TOILET 43                      20 1 0 0 50 0 0 0 50 100 0 0 0 0 0.8

  

318 - DRESSING [5] LOCKER DRESSING 149                      20 0 0 0.25 0 0 0 40 0 0 0 200 200 0.8

319 - TOILET TOILET 55                      20 1 0 0 50 0 0 0 50 100 0 0 0 0 0.8

320 - DRESSING [5] LOCKER DRESSING 75                      20 0 0 0.25 0 0 0 20 0 0 0 180 180 0.8

321 - HALL CORRIDOR 217                        3 0 0.06 0 0 0 20 0 0 20 25 80 80 0.8 31%

  

422 - HALL CORRIDOR 217                        3 0 0.06 0 0 0 20 0 0 20 25 80 80 0.8 31%

423 - TOILET TOILET 55                      20 1 0 0 50 0 0 0 50 100 0 0 0 0 0.8

424 - DRESSING [5] LOCKER DRESSING 149                      20 0 0 0.25 0 0 0 40 0 0 0 200 200 0.8

425 - DRESSING [5] LOCKER DRESSING 79                      20 0 0 0.25 0 0 0 20 0 0 0 180 180 0.8

  

507 - HALL CORRIDOR 272                        3 0 0.06 0 0 0 20 0 0 20 25 80 80 0.8 31%

508 - DRESSING [5] LOCKER DRESSING 183                      20 0 0 0.25 0 0 0 50 0 0 0 350 350 0.8

509 - TOILET TOILET 37                      20 1 0 0 50 0 0 0 50 100 0 0 0 0 0.8

510 - DIMMER COMPUTER 167                        4 5 0.06 0 0 0 20 0 0 20 25 400 400 0.8 6%

  

ASU-4 TOTALS 7584 72 542.5 487.1 1100 1975 1029.6 1288 5580 5450 0.8 62.9% 0.5 0.85 948 1896 1896 1900

  

401 - SOUND BOOTH DATA/TEL ENTRY 98                      60 5 0.06 0 3 15 5.9 0 0 20.9 26 200 200 0.8 13%

402 - EQUIPMENT DATA/TEL ENTRY 207                      60 5 0.06 0 6 30 12.4 0 0 42.4 53 500 500 0.8 11%

  

702 - PROJECTION DATA/TEL ENTRY 135                      60 5 0.06 0 4 20 8.1 0 0 28.1 35 600 600 0.8 6%

703 - CORRIDOR CORRIDOR 66                        3 0 0.06 0 0 0 4 0 0 4 5 0 0 0.8

704 - LIGHTING DATA/TEL ENTRY 161                      60 5 0.06 0 5 25 9.7 0 0 34.7 43 200 200 0.8 22%

705 - PROJECTION DATA/TEL ENTRY 130                      60 5 0.06 0 4 20 7.8 0 0 27.8 35 600 600 0.8 6%

706 - SOUND DATA/TEL ENTRY 149                      60 5 0.06 0 4 20 8.9 0 0 28.9 36 250 250 0.8 14%

707 - PROJECTION DATA/TEL ENTRY 189                      60 5 0.06 0 6 30 11.3 0 0 41.3 52 550 550 0.8 9%

  

ASU-5 TOTALS 1135 32 160 68.1 0 0 228.1 285 2900 2700 0.8 22% 0.9 1 285 317 317 1100

  

119 - STAGE STAGES-STUDIOS 1609                      70 10 0.06 0 56 1150 96.5 0 0 1246.5 1247 6000 6000 1 21%

120 - STAGE STAGES-STUDIOS 565                      70 10 0.06 0 20 380 33.9 0 0 413.9 414 1900 1900 1 22%

128 - MANAGER OFFICE 67                        5 5 0.06 0 0 0 4 0 0 4 5 100 100 0.8 5%

  

ASU-6 TOTALS 2241 76 1530 134.4 0 0 1664.4 1666 8000 8000 0.8 22% 0.9 1 1664 1849 1849 1858

NOTES:

(1) OUTDOOR AIR SUPPLIED DIRECTLY THROUGH THE UNIT. (4) EXISTING SUPPLY AIRFLOW IN THIS SPACE MUST BE REBALANCED TO THE LISTED SUPPLY AIRFLOW.

(2) ADDITIONAL EXHAUST AIR WILL BE PROVIDE BY TRANSFER ROOM AIR NOT OSA. (5) DIRECT EXHAUST AIRFLOW MUST BE ADDED TO SPACE AS REQUIRED TO MEET CODE.

(3) ZONE AIR DISTRIBUTION EFFECTIVENESS PER CODE TABLE 3.1.2
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UNIT ROOM REMARKS

MECH CODE 

CLASSIFICATION

SPACE 

AREA 

(FT^2) - Az

OCCUPANCY 

MAX(PEOPLE / 

1000FT^2)

PLUMBING 

FIXTURES

OA CFM / 

PERSON 

(FIXTURE) - 

Rp

OA 

CFM/FT^2 - 

Ra

EA 

REQUIRED 

CFM / 

FIXTURE OR 

SF

CODE 

PEOPLE

OCCUPANT 

OSA CFM 

VBzp =Rp*Pz

AREA OSA 

CFM     

Vbza 

=Ra*Az

MECH 

CODE 

REQUIRED 

EXHAUST 

CFM

PROVIDED 

100% 

EXHAUST 

CFM (2)

REQUIRED OA 

CFM   Vbz 

=Sum(Vbz)

MECH CODE 

REQ'D OA 

CFM  Voz  

=(Vbz)/Ez

MAXIMUM 

PROVIDED 

ROOM 

SUPPLY AIR 

CFM

MINIMUM 

PROVIDED 

SUPPLY 

AIR CFM 

Vpz

ZONE 

EFFECT. 

FACTOR 

Ez(3)

MAXIMUM 

OUTDOOR 

AIR 

FRACTION Zp 

=Voz/Vpz

SYSTEM 

VENTILATION 

EFFICIENCY AT 

MAX Zp - Ev 

(4)100%DIRECT 

OA=1

OCCUPANT 

DIVERSITY - D    

=Ps/(sum Pz)

UNCORREC 

OA INTAKE - 

Vou = 

DxSum(Rp x 

Pz)+Sum(Ra x 

Az)

MIN CODE 

OUTDOOR 

AIR CFM - 

Vot    = Vou / 

Ev

REQUIRED 

OUTDOOR AIR 

INTAKE CFM -    

Vot

 MINIMUM OSA 

CFM (1)

                     -   

TU-101 615 - MANAGER  OFFICE 340                        5 5 0.06 0 1 5 20 0 0 25 31 410 205 0.8 15.2%                 52 

                     -   

TU-102 616 - RECEPTION  RECEPTION 428                      30 5 0.06 0 9 45 26 0 0 71 89 1200 600 0.8 14.8%               148 

                     -   

TU-103 617 - DEVELOPMENT  OFFICE 247                        5 5 0.06 0 1 5 15 0 0 20 25 450 225 0.8 11.1%                 42 

                   -   

TU-104 618 - ACCOUNTING OFFICE 179                        5 5 0.06 0 1 5 11 0 0 16 20 250 125 0.8 16.0%                 33 

619 - CORRIDOR CORRIDOR 583                        3 0 0.06 0 1 0 35 0 0 35 44 270 135 0.8 32.4%                 73 

620 - COPY [5] COPY PRINTING 66                        4 5 0.06 0.5 0 0 4 40 0 4 5 230 115 0.8 4.3%                   8 

621 - WOMEN TOILET 33                      20 1 0 0 50 1 0 0 50 50 0 0 0 0 0.8                  -   

622 - MEN TOILET 33                      20 1 0 0 50 1 0 0 50 50 0 0 0 0 0.8                  -   

623 - STORAGE STORAGE-RET 67                        2 0 0.12 0 0 0 8 0 0 8 10 0 0 0.8                 17 

                   -   

TU-105 624 - OFFICE OFFICE 371                        5 5 0.06 0 1 5 22 0 0 27 34 680 340 0.8 9.9%                 56 

                   -   

TU-106 625A - RECEPTION RECEPTION 371                      30 5 0.06 0 7 35 22 0 0 57 71 480 240 0.8 29.7%               119 

                   -   

TU-107 625 - RECEPTION RECEPTION 362                      30 5 0.06 0 7 35 22 0 0 57 71 960 480 0.8 14.8%               119 

626 - CANTEEN DINING 39                      70 7.5 0.18 0 2 15 7 0 0 22 28 0 0 0.8                 46 

                   -   

TU-108 627 - CONFERENCE CONFERENCE 281                      50 5 0.06 0 9 45 17 0 0 62 78 850 425 0.8 18.2%               129 

                   -   

TU-110 628 - OFFICE OFFICE 1795                        5 5 0.06 0 6 30 108 0 0 138 173 1180 590 0.8 29.2%               288 

                   -   

TU-111 515 - COSTUME LOCKER DRESSING 474                      20 0 0 0.25 6 0 0 120 200 0 0 250 125 0.8                  -   

                   -   

TU-112 516 - TOILET TOILET 32                      20 1 0 0 50 1 0 0 50 50 0 0 0 0 0.8                  -   

517 - STUDIO [4] STAGES-STUDIOS 681                      70 10 0.06 0 19 190 41 0 0 231 289 600 600 0.8 48.1%               481 

518 - CANTEEN DINING 181                      70 7.5 0.18 0 8 60 33 0 150 93 116 0 0 0.8               194 

                   -   

TU-114 519 - MANAGER OFFICE 286                        5 5 0.06 0 1 5 17 0 0 22 28 150 75 0.8 36.7%                 46 

                   -   

TU-116 415 - TOILET TOILET 87                      20 2 0 0 50 2 0 0 100 190 0 0 100 50 0.8                  -   

416 - DRESS [5] LOCKER DRESSING 372                      20 0 0 0.25 5 0 0 100 0 0 0 700 350 0.8                  -   

                   -   

TU-117 418 - GREEN [4] ASSEMBLY-MULTIUSE 832                     100 7.5 0.06 0 41 309.4 50 0 0 359.4 449 910 910 0.8 49.4%               749 

                   -   

TU-118 417 - TOILET TOILET 31                      20 1 0 0 50 1 0 0 50 50 0 0 0 0 0.8                  -   

420 - DRESS [5] LOCKER DRESSING 87                      20 0 0 0.25 1 0 0 30 0 0 0 70 35 0.8                  -   

421 - TOILET TOILET 49                      20 1 0 0 50 1 0 0 50 170 0 0 70 35 0.8                  -   

422 - TOILET TOILET 46                      20 1 0 0 50 1 0 0 50 200 0 0 70 35 0.8                  -   

423 - DRESS [5] LOCKER DRESSING 76                      20 0 0 0.25 1 0 0 20 0 0 0 100 50 0.8                  -   

                   -   

TU-119 324 - TOILET TOILET 87                      20 2 0 0 50 2 0 0 100 200 0 0 120 60 0.8                  -   

325 - DRESS [5] LOCKER DRESSING 317                      20 0 0 0.25 4 0 0 80 0 0 0 870 435 0.8                  -   

                   -   

TU-120 327 - CONFERENCE CONFERENCE 406                      50 5 0.06 0 14 70 24 0 0 94 118 810 405 0.8 29.0%               196 

                   -   

TU-122 329 - DRESS [5] LOCKER DRESSING 82                      20 0 0 0.25 1 0 0 30 0 0 0 90 45 0.8                  -   

330 - TOILET TOILET 46                      20 1 0 0 50 1 0 0 50 200 0 0 70 35 0.8                  -   

331 - TOILET TOILET 49                      20 1 0 0 50 1 0 0 50 175 0 0 70 35 0.8                  -   

332 - DRESS [5] LOCKER DRESSING 93                      20 0 0 0.25 1 0 0 30 0 0 0 140 70 0.8                  -   

                   -   

TU-123 123 - CLOSET STORAGE-RET 53                        2 0 0.12 0 0 0 6 0 0 6 8 50 25 0.8 30.0%                 13 

124 - OFFICE OFFICE 307                        5 5 0.06 0 1 5 18 0 0 23 29 360 180 0.8 16.0%                 48 

                   -   

TU-124 131 - STORAGE STORAGE-RET 145                        2 0 0.12 0 0 0 17 0 0 17 21 230 115 0.8 18.5%                 35 

132 - WAITING RECEPTION 123                      30 5 0.06 0 2 10 7 0 0 17 21 230 115 0.8 18.5%                 35 

                   -   

TU-125 140 - DRESS [5] LOCKER DRESSING 298                      20 0 0 0.25 4 0 0 80 0 0 0 300 240 0.8                  -   

141 - STORAGE STORAGE-RET 284                        2 0 0.12 0 0 0 34 0 0 34 43 150 120 0.8 35.4%                 71 

143 - UNDERSTAGE COMPUTER 561                        4 5 0.06 0 1 5 34 0 0 39 49 280 224 0.8 21.8%                 81 

145 - STORAGE STORAGE-RET 132                        2 0 0.12 0 0 0 16 0 0 16 20 50 40 0.8 50.0%                 33 

                   -   

TU-126 135 - MEN TOILET 54                      20 1 0 0 50 1 0 0 50 75 0 0 0 0 0.8                  -   

136 - WOMEN TOILET 54                      20 1 0 0 50 1 0 0 50 75 0 0 0 0 0.8                  -   

138 - MANAGER OFFICE 273                        5 5 0.06 0 1 5 16 0 0 21 26 200 110 0.8 23.9%                 44 

139 - CREW COMPUTER 286                        4 5 0.06 0 1 5 17 0 0 22 28 230 126.5 0.8 21.7%                 46 

142 - CORRIDOR CORRIDOR 764                        3 0 0.06 0 2 0 46 0 200 46 58 200 110 0.8 52.3%                 96 

119 - STORAGE STORAGE-RET 93                        2 0 0.12 0 0 0 11 0 0 11 14 50 27.5 0.8 50.0%                 23 

                   -   

TU-127 121 - OFFICE OFFICE 264                        5 5 0.06 0 1 5 16 0 0 21 26 280 140 0.8 18.8%                 44 

123A - STAIR CORRIDOR 233                        3 0 0.06 0 0 0 14 0 0 14 18 150 75 0.8 23.3%                 29 

126 - VESTIBULE MAIN LOBBY 390                      10 5 0.06 0 3 15 23 0 0 38 48 200 100 0.8 47.5%                 79 

OUTSIDE VENTILATION AIRFLOW CODE ANALYSIS CALCULATION TABLE - ANTOINETTE HATFIELD HALL
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128 - TICKET [4] DATA/TEL ENTRY 107                      60 5 0.06 0 4 20 6 0 0 26 33 150 75 0.8 43.3%                 54 

                   -   

TU-128 111 - STORAGE [4] STORAGE-RET 146                        2 0 0.12 0 0 0 18 0 0 18 23 100 50 0.8 45.0%                 38 

112 - COATS STORAGE-RET 304                        2 0 0.12 0 0 0 36 0 0 36 45 530 265 0.8 17.0%                 75 

114 - CORRIDOR CORRIDOR 260                        3 0 0.06 0 1 0 16 0 0 16 20 150 75 0.8 26.7%                 33 

146 - HALL CORRIDOR 387                        3 0 0.06 0 1 0 23 0 0 23 29 200 100 0.8 28.8%                 48 

                   -   

TU-129 118 - RESTAURANT [4] DINING 1191                      70 7.5 0.18 0 42 315 214 0 0 529 661 1700 1360 0.8 48.6%            1,102 

                   -   

TU-130 117 - KITCHEN [4] KITCHEN 472                      20 7.5 0.12 0.7 6 45 57 340 0 102 128 500 375 0.8 34.0%               213 

                   -   

TU-133 104 - CONTROL COMPUTER 110                        4 5 0.06 0 0 0 7 0 0 7 9 450 225 0.8 3.9%                 15 

                   -   

TU-134 107 - WOMEN TOILET 248                      20 7 0 0 50 7 0 0 350 350 0 0 200 160 0.8                  -   

108 - MEN TOILET 214                      20 6 0 0 50 6 0 0 300 300 0 0 200 160 0.8                  -   

203 - OFFICE OFFICE 249                        5 5 0.06 0 1 5 15 0 0 20 25 150 120 0.8 20.8%                 42 

204 - STORE [4] SALES 282                      15 7.5 0.12 0 3 22.5 34 0 0 56.5 71 170 136 0.8 51.9%               118 

308 - MEN TOILET 239                      20 6 0 0 50 6 0 0 300 300 0 0 200 160 0.8                  -   

309 - WOMEN TOILET 270                      20 7 0 0 50 7 0 0 350 350 0 0 200 160 0.8                  -   

405 - MEN TOILET 216                      20 6 0 0 50 6 0 0 300 300 0 0 200 160 0.8                  -   

406 - WOMEN TOILET 242                      20 7 0 0 50 7 0 0 350 350 0 0 200 160 0.8                  -   

507 - MEN TOILET 214                      20 6 0 0 50 6 0 0 300 300 0 0 200 160 0.8                  -   

508 - WOMEN TOILET 243                      20 7 0 0 50 7 0 0 350 350 0 0 200 160 0.8                  -   

                   -   

TU-135 011 - DRESS [5] LOCKER DRESSING 85                      20 0 0 0.25 1 0 0 30 0 0 0 150 75 0.8                  -   

012 - TOILET TOILET 52                      20 1 0 0 50 1 0 0 50 100 0 0 0 0 0.8                  -   

013 - TOILET TOILET 53                      20 1 0 0 50 1 0 0 50 100 0 0 0 0 0.8                  -   

014 - DRESS [5] LOCKER DRESSING 80                      20 0 0 0.25 1 0 0 20 0 0 0 150 75 0.8                  -   

015 - HALL CORRIDOR 255                        3 0 0.06 0 1 0 15 0 0 15 19 200 100 0.8 18.8%                 31 

                   -   

TU-136 002 - GARBAGE STORAGE-RET 348                        2 0 0.12 0 0 0 42 0 295 42 53 200 100 0.8 52.5%                 88 

003 - DRESS [5] LOCKER DRESSING 220                      20 0 0 0.25 3 0 0 60 0 0 0 240 120 0.8                  -   

004 - TOILET TOILET 76                      20 2 0 0 50 2 0 0 100 150 0 0 80 40 0.8                  -   

006 - CORRIDOR CORRIDOR 809                        3 0 0.06 0 2 0 49 0 0 49 61 380 190 0.8 32.2%               102 

007 - UNDERSTAGE COMPUTER 356                        4 5 0.06 0 1 5 21 0 0 26 33 200 100 0.8 32.5%                 54 

024 - JANITOR UTILITY 54                      10 0 0.12 0 1 0 6 0 75 6 8 0 0 0.8                 13 

                   -   

TU-137 018 - TOILET TOILET 25                      20 1 0 0 50 1 0 0 50 75 0 0 0 0 0.8                  -   

020 - DRESS LOCKER DRESSING 336                      20 0 0 0.25 4 0 0 90 100 0 0 350 175 0.8                  -   

023 - DRESS LOCKER DRESSING 376                      20 0 0 0.25 5 0 0 100 100 0 0 350 175 0.8                  -   

025 - TOILET TOILET 24                      20 1 0 0 50 1 0 0 50 75 0 0 0 0 0.8                  -   

027 - ELEV LOBBY CORRIDOR 336                        3 0 0.06 0 1 0 20 0 0 20 25 180 90 0.8 27.8%                 42 

028 - JANITOR UTILITY 82                      10 0 0.12 0 1 0 10 0 75 10 13 0 0 0.8                 21 

                   -   

TU-138 030 - WORKSHOP [4][5] WOOD-METAL SHOPS 163                      20 10 0.18 0.5 2 20 29 90 0 49 61 190 152 0.8 40.3%               102 

031A - CORRIDOR CORRIDOR 602                        3 0 0.06 0 1 0 36 0 0 36 45 150 120 0.8 37.5%                 75 

033 - MAINTENANCE [5] SHOP-AUTO REPAIR 363                      10 0 0.05 1 2 0 18 370 0 18 23 280 224 0.8 10.0%                 38 

034 - OFFICE OFFICE 160                        5 5 0.06 0 1 5 10 0 0 15 19 130 104 0.8 18.0%                 31 

046 - CLEANERS [4] LAUNDRY 362                      20 7.5 0.12 0 3 22.5 43 0 0 65.5 82 200 160 0.8 51.2%               136 

                   -   

TU-139 041 - MEN TOILET 36                      20 1 0 0 50 1 0 0 50 50 0 0 0 0 0.8                  -   

043 - WOMEN TOILET 37                      20 1 0 0 50 1 0 0 50 50 0 0 0 0 0.8                  -   

045 - CORRIDOR CORRIDOR 752                        3 0 0.06 0 2 0 45 0 0 45 56 200 170 0.8 33.1%                 94 

048 - WORKSHOP [4][5] WOOD-METAL SHOPS 434                      20 10 0.18 0.5 5 50 78 220 0 128 160 340 289 0.8 55.4%               267 

049 - CARPENTRY [4][5] WOOD-METAL SHOPS 502                      20 10 0.18 0.5 7 70 90 260 0 160 200 430 365.5 0.8 54.7%               333 

050 - DIMMERS [4] COMPUTER 170                        4 5 0.06 0 0 0 10 0 0 10 13 420 357 0.8 3.5%                 21 

051 - STORE [4] SALES 332                      15 7.5 0.12 0 3 22.5 40 0 0 62.5 78 220 187 0.8 41.8%               130 

                   -   

TU-140 031 - STORAGE STORAGE-RET 354                        2 0 0.12 0 0 0 42 0 0 42 53 190 130 0.8 40.4%                 88 

047 - STORAGE STORAGE-RET 1490                        2 0 0.12 0 2 0 179 0 0 179 224 760 510 0.8 43.9%               373 

                   -   

TU-141 035 - MECH [5] UTILITY 506                      10 0 0.12 0 3 0 61 0 0 61 76 250 150 0.8 50.8%               127 

036 - TELEPHONE [4] DATA/TEL ENTRY 240                      60 5 0.06 0 7 35 14 0 0 49 61 190 114 0.8 53.7%               102 

037 - ELECTRICAL UTILITY 246                      10 0 0.12 0 2 0 30 0 0 30 38 120 72 0.8 52.1%                 63 

038 - ELECTRICAL UTILITY 312                      10 0 0.12 0 2 0 37 0 0 37 46 240 144 0.8 32.1%                 77 

038A - ELECTRICAL UTILITY 99                      10 0 0.12 0 1 0 12 0 0 12 15 100 60 0.8 25.0%                 25 

040 - LAUNDRY LAUNDRY 151                      20 7.5 0.12 0 2 15 18 0 600 33 41 150 90 0.8 45.8%                 69 

042 - WORKSHOP [4][5] WOOD-METAL SHOPS 131                      20 10 0.18 0.5 2 20 24 70 0 44 55 170 102 0.8 53.9%                 92 

044 - COSTUME [5] LOCKER DRESSING 345                      20 0 0 0.25 5 0 0 90 0 0 0 130 78 0.8                  -   

                   -   

                   -   

ASU-1 TOTALS [6] 30571 368.25 1582 2162 5970 6480 3744 4680 28150 17457.5 0.800 55% 0.6 0.75 3348 5580 5580                     5,580 

  

314 - VESTIBULE MAIN LOBBY 115                      10 5 0.06 0 1 5 7 0 0 12 12 0 0 1

319 - AUDITORIUM AUDITORIUM 3590                     150 5 0.06 0 359 1795 215 0 0 2010 2010 8640 8640 1 23.3%

322 - VESTIBULE MAIN LOBBY 90                      10 5 0.06 0 1 5 5 0 0 10 10 0 0 1

410 - VESTIBULE MAIN LOBBY 96                      10 5 0.06 0 1 5 6 0 0 11 11 0 0 1
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412 - BALCONY AUDITORIUM 2209                     150 5 0.06 0 221 1105 133 0 0 1238 1238 3500 3500 1 35.4%

413 - VESTIBULE MAIN LOBBY 90                      10 5 0.06 0 1 5 5 0 0 10 10 0 0 1

510 - VESTIBULE MAIN LOBBY 96                      10 5 0.06 0 1 5 6 0 0 11 11 0 0 1

512 - BALCONY AUDITORIUM 2208                     150 5 0.06 0 221 1105 132 0 0 1237 1237 3500 3500 1 35.3%

513 - VESTIBULE MAIN LOBBY 90                      10 5 0.06 0 1 5 5 0 0 10 10 0 0 1

  

334 - STAGE STAGES-STUDIOS 2547                      70 10 0.06 0 119 1190 153 0 0 1343 1343 6000 6000 1 22.4%

334A - ORCHESTRA STAGES-STUDIOS 942                      70 10 0.06 0 44 440 57 0 0 497 497 3250 3250 1 15.3%

353 - BACKSTAGE STORAGE-RET 1807                        2 0 0.12 0 2 0 217 0 0 217 217 750 750 1 28.9%

ASU-2 TOTALS 13880 972 5665 941 0 0 6606 6606 25640 21600 1 35% 0.8 0.9 6040 7550 7550                     7,550 

30120

1074                     150 5 0.06 0 107 537 64 0 0 601 601 2140 2140 1 28.1%

103 - LOBBY T-LOBBIES 902                     150 5 0.06 0 90 450 54 0 0 504 630 4000 4000 0.8 15.8%

103A - STAIR CORRIDOR 491                        3 0 0.06 0 1 0 29 0 0 29 36 200 200 0.8 18.0%

115 - LOBBY T-LOBBIES 4348                     150 5 0.06 0 435 2175 261 0 0 2436 2436 9950 9950 1 24.5%

115A - STAIR CORRIDOR 785                        3 0 0.06 0 2 0 47 0 0 47 59 400 400 0.8 14.8%

115B - STAIR CORRIDOR 525                        3 0 0.06 0 1 0 32 0 0 32 40 400 400 0.8 10.0%

115C - LOBBY T-LOBBIES 1032                     150 5 0.06 0 77 386.3 62 0 0 448.3 448 1930 1930 1 23.2%

306 - LOBBY T-LOBBIES 826                     150 5 0.06 0 83 415 50 0 0 465 465 6600 6600 1 7.0%

323 - BAR BAR, LOUNGES 1266                     100 7.5 0.18 0 63 472.5 228 0 0 700.5 701 1500 1500 1 46.7%

414 - BAR BAR, LOUNGES 1280                     100 7.5 0.18 0 64 478.1 230 0 0 708.1 708 1500 1500 1 47.2%

514 - BAR BAR, LOUNGES 1232                     100 7.5 0.18 0 62 461.3 222 0 0 683.3 683 1500 1500 1 45.5%

ASU-3 TOTALS 13761 985 5375 1279 0 0 6654.2 6807 30120 29000             0.93 47% 0.65 0.75 5310 8169 8169 8200

  

105 - REHEARSAL MUSIC-DANCE 2182                      35 10 0.06 0 51 509 131 0 0 640 800 7500 7500 0.8 10.7%

105A - STAGE STAGES-STUDIOS 1288                      70 10 0.06 0 60 601 77 0 0 678 848 3800 3800 0.8 22.3%

105B - HALL CORRIDOR 144                        3 0 0.06 0 0 0 9 0 0 9 9 50 50 1 18.0%

105C - HALL CORRIDOR 152                        3 0 0.06 0 0 0 9 0 0 9 9 50 50 1 18.0%

202 - BALCONY AUDITORIUM 923                     150 5 0.06 0 92 461.5 55 0 0 516.5 517 1000 1000 1 51.7%

202A - HALL CORRIDOR 152                        3 0 0.06 0 0 0 9 0 0 9 9 50 50 1 18.0%

202B - HALL CORRIDOR 157                        3 0 0.06 0 0 0 9 0 0 9 9 50 50 1 18.0%

304 - BALCONY AUDITORIUM 923                     150 5 0.06 0 92 461.5 55 0 0 516.5 517 1000 1000 1 51.7%

304A - HALL CORRIDOR 152                        3 0 0.06 0 0 0 9 0 0 9 11 50 50 0.8 22.0%

304B - HALL CORRIDOR 157                        3 0 0.06 0 0 0 9 0 0 9 11 50 50 0.8 22.0%

403A - STAIR CORRIDOR 145                        3 0 0.06 0 0 0 9 0 0 9 11 50 50 0.8 22.0%

403B - STAIR CORRIDOR 141                        3 0 0.06 0 0 0 8 0 0 8 10 50 50 0.8 20.0%

409 - DIMMERS COMPUTER 174                        4 5 0.06 0 1 2.5 10 0 0 12.5 16 380 380 0.8 4.2%

ASU-4 TOTALS 6690 298.5 2036 399 0 0 2434.5 2777 14200 14200             0.89 52% 0.6 0.9 2231 3718 3718 3750

  

316 - LOBBY T-LOBBIES 4332                     150 5 0.06 0 325 1625 260 0 0 1884.5 2356 4950 4950 0.8 47.6%

316A - STAIR CORRIDOR 795                        3 0 0.06 0 0 0 48 0 0 48 60 150 150 0.8 40.0%

316B - STAIR CORRIDOR 516                        3 0 0.06 0 0 0 31 0 0 31 39 100 100 0.8 39.0%

411 - LOBBY T-LOBBIES 4134                     150 5 0.06 0 310 1550 248 0 0 1798.3 2248 4600 4600 0.8 48.9%

411B - STAIR CORRIDOR 518                        3 0 0.06 0 0 0 31 0 0 31 39 200 200 0.8 19.5%

511 - LOBBY T-LOBBIES 4326                     150 5 0.06 0 324 1622 260 0 0 1882.3 2353 5500 5500 0.8 42.8%

511B - STAIR CORRIDOR 504                        3 0 0.06 0 0 0 30 0 0 30 38 500 500 0.8 7.6%

ASU-5 TOTALS 15125 959 4797 908 0 0 5705.1 7133 16800 16800 0.8 48.9% 0.65 0.86 5034 7745 7745 7750

  

303 - LIGHTING COMPUTER 89                        4 5 0.06 0 0 1 5 0 0 6 8 100 100 0.8 8.0%

315 - RECEPTION RECEPTION 80                      30 5 0.06 0 2 8 5 0 0 13 16 40 40 0.8 40.0%

317 - BROADCAST COMPUTER 122                        4 5 0.06 0 0 1.5 7 0 0 8.5 11 80 80 0.8 13.8%

318 - SOUND COMPUTER 178                        4 5 0.06 0 1 2.5 11 0 0 13.5 17 800 800 0.8 2.1%

320 - OFFICE OFFICE 124                        5 5 0.06 0 0 2 7 0 0 9 11 80 80 0.8 13.8%

321 - RECEPTION RECEPTION 85                      30 5 0.06 0 2 8.5 5 0 0 13.5 17 40 40 0.8 42.5%

605 - CORRIDOR CORRIDOR 124                        3 0 0.06 0 0 0 7 0 0 7 9 0 0 0.8

606 - DIMMERS COMPUTER 123                        4 5 0.06 0 0 1.5 7 0 0 8.5 11 200 200 0.8 5.5%

606A - STAIR CORRIDOR 335                        3 0 0.06 0 0 0 20 0 0 20 25 400 400 0.8 6.3%

607 - JAN UTILITY 52                      10 0 0.12 0 0 0 6 0 75 6 8 0 0 0.8

608 - TOILET TOILET 69                      20 1 0 0 50 0 0 0 50 50 0 0 0 0 0.8

609 - LOBBY T-LOBBIES 187                     150 5 0.06 0 14 70.1 11 0 0 81.1 101 180 180 0.8 56.1%

610 - OFFICE OFFICE 183                        5 5 0.06 0 1 3 11 0 0 14 18 160 160 0.8 11.3%

611 - MULTI-PURPOSE [4] MUSEUM GALLERIES 2452                      40 7.5 0.06 0 34 255.4 147 0 0 402.4 503 900 900 0.8 55.9%

612 - CORRIDOR CORRIDOR 508                        3 0 0.06 0 0 0 30 0 0 30 38 0 0 0.8

613 - PROJECTION COMPUTER 277                        4 5 0.06 0 1 3.5 17 0 0 20.5 26 400 400 0.8 6.5%

613A - STAIR CORRIDOR 172                        3 0 0.06 0 0 0 10 0 0 10 13 100 100 0.8 13.0%

ASU-7 TOTALS 5160 54 357 306 50 125 663 832 3380 3200 0.8 56% 0.55 0.75 717 1304 1304 1310

511A - STAIR CORRIDOR 785                        3 0 0.06 0 0 0 47 0 0 47 47 1400 1400 1 3.4%

502 - REHEARSAL MUSIC-DANCE 2284                      35 10 0.06 0 155 1550 137 0 0 1687 1687 6470 6470 1 26.1%

504 - MEN TOILET 30                      20 1 0 0 50 0 0 0 50 50 0 0 0 0 1

505 - WOMEN TOILET 30                      20 1 0 0 50 0 0 0 50 50 0 0 0 0 0.8

506 - DRESS [5] LOCKER DRESSING 75                      20 0 0 0.25 0 0 0 20 0 0 0 30 30 0.8

520 - DRESS [5] LOCKER DRESSING 83                      20 0 0 0.25 0 0 0 30 0 0 0 30 30 0.8

522A - STAIR T-LOBBIES 511                        3 0 0.06 0 0 0 31 0 0 31 39 100 100 0.8 39.0%

ASU-8 TOTALS 3798 155 1550 215 150 100 1765 1773 7950 7950 0.8 39% 0.75 1 1765 2353 2353 3720
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9/10/2021

UNIT ROOM REMARKS

MECH CODE 

CLASSIFICATION

SPACE 

AREA 

(FT^2) - Az

OCCUPANCY 

MAX(PEOPLE / 

1000FT^2)

PLUMBING 

FIXTURES

OA CFM / 

PERSON 

(FIXTURE) - 

Rp

OA 

CFM/FT^2 - 

Ra

EA 

REQUIRED 

CFM / 

FIXTURE OR 

SF

CODE 

PEOPLE

OCCUPANT 

OSA CFM 

VBzp =Rp*Pz

AREA OSA 

CFM     

Vbza 

=Ra*Az

MECH 

CODE 

REQUIRED 

EXHAUST 

CFM

PROVIDED 

100% 

EXHAUST 

CFM (2)

REQUIRED OA 

CFM   Vbz 

=Sum(Vbz)

MECH CODE 

REQ'D OA 

CFM  Voz  

=(Vbz)/Ez

MAXIMUM 

PROVIDED 

ROOM 

SUPPLY AIR 

CFM

MINIMUM 

PROVIDED 

SUPPLY 

AIR CFM 

Vpz

ZONE 

EFFECT. 

FACTOR 

Ez(3)

MAXIMUM 

OUTDOOR 

AIR 

FRACTION Zp 

=Voz/Vpz

SYSTEM 

VENTILATION 

EFFICIENCY AT 

MAX Zp - Ev 

(4)100%DIRECT 

OA=1

OCCUPANT 

DIVERSITY - D    

=Ps/(sum Pz)

UNCORREC 

OA INTAKE - 

Vou = 

DxSum(Rp x 

Pz)+Sum(Ra x 

Az)

MIN CODE 

OUTDOOR 

AIR CFM - 

Vot    = Vou / 

Ev

REQUIRED 

OUTDOOR AIR 

INTAKE CFM -    

Vot

 MINIMUM OSA 

CFM (1)

301 - LOBBY T-LOBBIES 712                     150 5 0.06 0 53 267 43 0 0 310 388 2500 2500 0.8 15.5%

302A - STAIR CORRIDOR 502                        3 0 0.06 0 0 0 30 0 0 30 38 300 300 0.8 12.7%

ASU-9 TOTALS 1214 53 267 73 0 0 340 426 2800 2800 0.8 16% 1 1 340 340 340 340

NOTES:

(1) OUTDOOR AIR SUPPLIED DIRECTLY THROUGH THE UNIT. (4) EXISTING SUPPLY AIRFLOW IN THIS SPACE MUST BE REBALANCED TO THE LISTED SUPPLY AIRFLOW.

(2) ADDITIONAL EXHAUST AIR WILL BE PROVIDE BY TRANSFER ROOM AIR NOT OSA. (5) DIRECT EXHAUST AIRFLOW MUST BE ADDED TO SPACE AS REQUIRED TO MEET CODE.

(3) ZONE AIR DISTRIBUTION EFFECTIVENESS PER CODE TABLE 3.1.2 (6) ADDITIONAL EXHAUST AIRFLOW PROVIDED BY TRANSFER AIR FROM OTHER SYSTEMS AND NOT BY DIRECT OUTDOOR AIRFLOW.
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9/13/2021

UNIT ROOM REMARKS

MECH CODE 

CLASSIFICATION

SPACE 

AREA 

(FT^2) - Az

OCCUPANCY 

MAX(PEOPLE / 

1000FT^2)

PLUMBING 

FIXTURES

OA CFM / 

PERSON 

(FIXTURE) - 

Rp

OA 

CFM/FT^2 - 

Ra

EA 

REQUIRED 

CFM / 

FIXTURE OR 

SF

CODE 

PEOPLE

OCCUPANT 

OSA CFM 

VBzp =Rp*Pz

AREA OSA 

CFM     

Vbza 

=Ra*Az

MECH 

CODE 

REQUIRED 

EXHAUST 

CFM

PROVIDED 

100% 

EXHAUST 

CFM (2)

REQUIRED OA 

CFM   Vbz 

=Sum(Vbz)

MECH CODE 

REQ'D OA 

CFM  Voz  

=(Vbz)/Ez

MAXIMUM 

PROVIDED 

ROOM 

SUPPLY AIR 

CFM

MINIMUM 

PROVIDED 

SUPPLY 

AIR CFM 

Vpz

ZONE 

EFFECT. 

FACTOR 

Ez(3)

MAXIMUM 

OUTDOOR 

AIR 

FRACTION Zp 

=Voz/Vpz

SYSTEM 

VENTILATION 

EFFICIENCY AT 

MAX Zp - Ev 

(4)100%DIRECT 

OA=1

OCCUPANT 

DIVERSITY - 

D    

=Ps/(sum 

Pz)

UNCORREC 

OA INTAKE - 

Vou = 

DxSum(Rp x 

Pz)+Sum(Ra x 

Az)

MIN CODE 

OUTDOOR 

AIR CFM - 

Vot    = Vou / 

Ev

REQUIRED 

OUTDOOR AIR 

INTAKE CFM -    

Vot

SYSTEM 

MINIMUM OSA 

CFM (1)

    

230 - STAGE  STAGES-STUDIOS 4822                      70 10 0.06 0 161 1610 289 0 0 1899 1899 2650 2650 1 71.7%

230B - BACKSTAGE  STORAGE-RET 2048                        2 0 0.12 0 2 0 246 0 0 246 246 350 350 1 70.3%

238 - REHEARSAL [4] MUSIC-DANCE 2014                      35 10 0.06 0 38 376 121 0 0 467 467 810 810 1 57.7%

    

SU-101 TOTALS 8884 200.6 1986 656 0 0 2612 2612 3810 3810 1 72% 0.4 0.75 2123 5308 5308                1,750 

  

538 - REHEARSAL MUSIC-DANCE 1848                      35 10 0.06 0 43 430 111 0 0 541 676 3300 3300 0.8 20.5%

  

SU-102 TOTALS 1848 43 430 111 0 0 541 676 3300 3300 0.8 20% 0.95 1 541 569 569                   570 

  

326 - VESTIBULE MAIN LOBBY 147                      10 5 0.06 0 1 5 9 0 0 14 14 980 980 1 1.4%

327 - TICKET DATA/TEL ENTRY 127                      60 5 0.06 0 5 25 8 0 0 33 33 100 100 1 33.0%

328 - VESTIBULE MAIN LOBBY 405                      10 5 0.06 0 3 15 24 0 0 39 39 2160 2160 1 1.8%

330 - VESTIBULE MAIN LOBBY 352                      10 5 0.06 0 2 10 21 0 0 31 31 2160 2160 1 1.4%

  

SU-103 TOTALS 1031 11 55 62 0 0 117 117 5400 5400 1 33% 0.8 1 117 146 146 150

  

304 - LOBBY T-LOBBIES 671                    150 5 0.06 0 67 335 40 0 0 375 375 750 750 1 50.0%

305A - VESTIBULE MAIN LOBBY 138                      10 5 0.06 0 1 5 8 0 0 13 13 50 50 1 26.0%

329 - FOYER RECEPTION 4967                      30 5 0.06 0 99 495 298 0 0 793 793 6200 6200 1 12.8%

331 - COATS STORAGE-RET 332                        2 0 0.12 0 0 0 40 0 0 40 40 400 400 1 10.0%

333 - OFFICE OFFICE 102                        5 5 0.06 0 0 0 6 0 0 6 6 30 30 1 20.0%

338 - OFFICE OFFICE 115                        5 5 0.06 0 0 0 7 0 0 7 7 30 30 1 23.3%

341 - LOBBY T-LOBBIES 652                    150 5 0.06 0 65 325 39 0 0 364 364 750 750 1 48.5%

345 - VESTIBULE MAIN LOBBY 136                      10 5 0.06 0 1 5 8 0 0 13 13 50 50 1 26.0%

  

SU-104 TOTALS 7113 233 1165 446 0 0 1611 1611 8320 8320 1 50% 0.65 0.75 1320 2031 2031 2040

  

401 - FOYER RECEPTION 796                      30 5 0.06 0 16 80 48 0 0 128 160 950 950 0.8 16.8%

401B - HALL CORRIDOR 144                        3 0 0.06 0 0 0 9 0 0 9 11 50 50 0.8 22.0%

502 - LOBBY T-LOBBIES 932                    150 5 0.06 0 93 465 56 0 0 521 651 1300 1300 0.8 50.1%

502B - HALL CORRIDOR 230                        3 0 0.06 0 0 0 14 0 0 14 18 50 50 0.8 36.0%

521 - FOYER RECEPTION 4176                      30 5 0.06 0 84 420 251 0 0 671 839 8280 8280 0.8 10.1%

529 - LOBBY T-LOBBIES 948                    150 5 0.06 0 95 475 57 0 0 532 665 1350 1350 0.8 49.3%

  

SU-105 TOTALS 7226 1.65790202 288 1440 435 0 0 1875 2344 11980 11980 0.8 50.1% 0.65 0.95 1803 2774 2774 2750

  

702 - LOBBY T-LOBBIES 930                    150 5 0.06 0 93 465 56 0 0 521 651 1530 1530 0.8 42.5%

712 - FOYER RECEPTION 2587                      30 5 0.06 0 52 260 155 0 0 415 519 4740 4740 0.8 10.9%

719 - LOBBY T-LOBBIES 940                    150 5 0.06 0 94 470 56 0 0 526 658 1530 1530 0.8 43.0%

  

  7800 7800 28%

SU-106 TOTALS 4457 239 1195 267 0 0 1462 1828 7800 7800 0.8 43% 0.7 0.8 1529 2184 2184 2200

  

108 - EQUIPMENT COMPUTER 200                        4 5 0.06 0 1 5 12 0 300 17 17 0 0 1

109 - JAN [5] UTILITY 33                      10 0 0 50 0 0 0 50 30 0 0 0 0 1

202 - MANAGER OFFICE 255                        5 5 0.06 0 1 5 15 0 0 20 25 230 230 0.8 10.9%

204A - TOILET [5] TOILET 23                      20 1 0 0 50 0 0 0 50 0 0 0 0 0 0.8

206 - OFFICE OFFICE 226                        5 5 0.06 0 1 5 14 0 0 19 24 210 210 0.8 11.4%

207 - VESTIBULE MAIN LOBBY 221                      10 5 0.06 0 1 5 13 0 0 18 18 0 0 1

208 - STAIR CORRIDOR 323                        3 0 0.06 0 0 0 19 0 0 19 24 60 60 0.8 40.0%

209 - CORRIDOR CORRIDOR 190                        3 0 0.06 0 0 0 11 0 0 11 14 0 0 0.8

226 - OFFICE [4] OFFICE 259                        5 5 0.06 0 1 5 16 0 0 21 26 50 50 0.8 52.0%

231 - OFFICE [4] OFFICE 234                        5 5 0.06 0 1 5 14 0 0 19 24 50 50 0.8 48.0%

305 - CORRIDOR CORRIDOR 197                        3 0 0.06 0 0 0 12 0 0 12 15 50 50 0.8 30.0%

306 - LOUNGE BAR, LOUNGES 187                    100 7.5 0.18 0 9 67.5 34 0 180 101.5 127 230 230 0.8 55.2%

308 - MEN [5] TOILET 509                      20 14 0 0 50 0 0 0 700 450 0 0 250 250 0.8

402 - CORRIDOR CORRIDOR 512                        3 0 0.06 0 0 0 31 0 0 31 39 100 100 0.8 39.0%

404 - MEETING CONFERENCE 266                      50 5 0.06 0 9 45 16 0 0 61 76 550 550 0.8 13.8%

503 - LOUNGE BAR, LOUNGES 201                    100 7.5 0.18 0 10 75 36 0 160 111 139 240 240 0.8 57.9%

504 - WOMEN [5] TOILET 248                      20 6 0 0 50 0 0 0 300 260 0 0 80 80 0.8

505 - JAN UTILITY 68                      10 0 0 50 0 0 0 50 50 0 0 0 0 0.8

506 - MEETING CONFERENCE 507                      50 5 0.06 0 17 85 30 0 0 115 144 1050 1050 0.8 13.7%

507 - CORRIDOR CORRIDOR 502                        3 0 0.06 0 0 0 30 0 0 30 38 100 100 0.8 38.0%

509 - MEETING CONFERENCE 280                      50 5 0.06 0 9 45 17 0 0 62 78 580 580 0.8 13.4%

602 - CORRIDOR CORRIDOR 445                        3 0 0.06 0 0 0 27 0 0 27 34 100 100 0.8 34.0%

702B - HALL CORRIDOR 192                        3 0 0.06 0 0 0 12 0 0 12 15 70 70 0.8 21.4%

703 - LOUNGE BAR, LOUNGES 180                    100 7.5 0.18 0 9 67.5 32 0 230 99.5 124 220 220 0.8 56.4%

OUTSIDE VENTILATION AIRFLOW CODE ANALYSIS CALCULATION TABLE - KELLER AUDITORIUM
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9/13/2021

UNIT ROOM REMARKS

MECH CODE 

CLASSIFICATION

SPACE 

AREA 

(FT^2) - Az

OCCUPANCY 

MAX(PEOPLE / 

1000FT^2)

PLUMBING 

FIXTURES

OA CFM / 

PERSON 

(FIXTURE) - 

Rp

OA 

CFM/FT^2 - 

Ra

EA 

REQUIRED 

CFM / 

FIXTURE OR 

SF

CODE 

PEOPLE

OCCUPANT 

OSA CFM 

VBzp =Rp*Pz

AREA OSA 

CFM     

Vbza 

=Ra*Az

MECH 

CODE 

REQUIRED 

EXHAUST 

CFM

PROVIDED 

100% 

EXHAUST 

CFM (2)

REQUIRED OA 

CFM   Vbz 

=Sum(Vbz)

MECH CODE 

REQ'D OA 

CFM  Voz  

=(Vbz)/Ez

MAXIMUM 

PROVIDED 

ROOM 

SUPPLY AIR 

CFM

MINIMUM 

PROVIDED 

SUPPLY 

AIR CFM 

Vpz

ZONE 

EFFECT. 

FACTOR 

Ez(3)

MAXIMUM 

OUTDOOR 

AIR 

FRACTION Zp 

=Voz/Vpz

SYSTEM 

VENTILATION 

EFFICIENCY AT 

MAX Zp - Ev 

(4)100%DIRECT 

OA=1

OCCUPANT 

DIVERSITY - 

D    

=Ps/(sum 

Pz)

UNCORREC 

OA INTAKE - 

Vou = 

DxSum(Rp x 

Pz)+Sum(Ra x 

Az)

MIN CODE 

OUTDOOR 

AIR CFM - 

Vot    = Vou / 

Ev

REQUIRED 

OUTDOOR AIR 

INTAKE CFM -    

Vot

SYSTEM 

MINIMUM OSA 

CFM (1)

704 - MEN TOILET 194                      20 5 0 0 50 0 0 0 250 380 0 0 220 220 0.8

705 - JANITOR UTILITY 63                      10 0 0 50 0 0 0 50 50 0 0 0 0 0.8

706 - CORRIDOR CORRIDOR 530                        3 0 0.06 0 0 0 32 0 0 32 40 100 100 0.8 40.0%

707 - MEETING CONFERENCE 562                      50 5 0.06 0 19 95 34 0 0 129 161 1280 1280 0.8 12.6%

  

SU-107 TOTALS [6] 7607 88 510 457 1450 2090 967 1202 5770 5770 0.8 58% 0.55 1 967 1758 2090 1750

235 - REHEARSAL [4] MUSIC-DANCE 395                      35 10 0.06 0 7 70 24 0 0 94 94 110 110 1 85.5%

237 - EQUIPMENT COMPUTER 272                        4 5 0.06 0 1 5 16 0 0 21 26 260 260 0.8 10.0%

346 - LOUNGE BAR, LOUNGES 278                    100 7.5 0.18 0 14 105 50 0 400 155 194 400 400 0.8 48.5%

348 - CORRIDOR CORRIDOR 480                        3 0 0.06 0 0 0 29 0 0 29 36 100 100 0.8 36.0%

349 - WOMEN [5] TOILET 488                      20 12 0 0 50 0 0 0 600 440 0 0 350 350 0.8

421 - FOYER RECEPTION 606                      30 5 0.06 0 12 60 36 0 0 96 120 750 750 0.8 16.0%

421A - CORRIDOR CORRIDOR 146                        3 0 0.06 0 0 0 9 0 0 9 11 50 50 0.8 22.0%

422 - CORRIDOR CORRIDOR 569                        3 0 0.06 0 0 0 34 0 0 34 43 100 100 0.8 43.0%

531 - LOUNGE BAR, LOUNGES 301                    100 7.5 0.18 0 13 97.5 54 0 350 151.5 189 350 350 0.8 54.0%

532 - WOMEN [5] TOILET 205                      20 4 0 0 50 0 0 0 200 300 0 0 200 200 0.8

533 - JAN UTILITY 54                      10 0 0 50 0 0 0 50 50 0 0 0 0 0.8

534 - CORRIDOR CORRIDOR 868                        3 0 0.06 0 0 0 52 0 0 52 65 100 100 0.8 65.0%

535 - MEETING CONFERENCE 531                      50 5 0.06 0 18 90 32 0 0 122 153 1250 1250 0.8 12.2%

619 - CORRIDOR CORRIDOR 637                        3 0 0.06 0 0 0 38 0 0 38 48 100 100 0.8 48.0%

721 - LOUNGE BAR, LOUNGES 218                    100 7.5 0.18 0 11 82.5 39 0 180 121.5 152 360 360 0.8 42.2%

722 - CORRIDOR CORRIDOR 824                        3 0 0.06 0 0 0 49 0 0 49 61 220 220 0.8 27.7%

723 - JAN UTILITY 63                      10 0 0 50 0 0 0 50 50 0 0 0 0 0.8

724 - WOMEN [5] TOILET 188                      20 4 0 0 50 0 0 0 200 180 0 0 260 260 0.8

SU-108 TOTALS 7123 76 510 462 1100 1950 972 1192 4960 4960 0.8 85% 0.35 0.85 896 2560 2560 2560

  

112 - ORCHESTRA [4] STAGES-STUDIOS 1462                      70 10 0.06 0 49 490 88 0 0 578 723 1450 1450 0.8 49.9%

236 - CORRIDOR CORRIDOR 184                        3 0 0.06 0 0 0 11 0 0 11 14 0 0 0.8

340 - AUDITORIUM AUDITORIUM 13340                    150 5 0.06 0 1334 6670 800 0 0 7470 9338 18800 18800 0.8 49.7%

528 - BALCONY AUDITORIUM 6709                    150 5 0.06 0 671 3355 403 0 0 3758 4698 12050 12050 0.8 39.0%

718 - BALCONY AUDITORIUM 5244                    150 5 0.06 0 524 2620 315 0 0 2935 3669 12300 12300 0.8 29.8%

803 - PROJECTION COMPUTER 396                        4 5 0.06 0 1 5 24 0 0 29 36 750 750 0.8 4.8%

804 - TOILET [5] TOILET 28                      20 1 0 0 50 0 0 0 50 30 0 0 0 0 0.8

  

SU-109 TOTALS 27363 2579 13140 1641 50 30 14781 18478 45350 45350 0.8 49.9% 0.65 0.83 12547 19303 19303 19350

  

101 - MEN [5] TOILET 210                      20 5 0 0 50 0 0 0 250 160 0 0 120 60 0.8

102 - WOMEN [5] TOILET 173                      20 4 0 0 50 0 0 0 200 160 0 0 110 50 0.8

103 - LOCKER LOCKER SPORTS 165                      20 0 0 0.5 0 0 0 90 160 0 0 100 50 0.8

103A - HALL CORRIDOR 98                        3 0 0.06 0 0 0 6 0 0 6 8 70 30 0.8 26.7%

104 - LOCKER LOCKER SPORTS 158                      20 0 0 0.5 0 0 0 80 90 0 0 90 40 0.8

105 - LIBRARY LIBRARY 226                      10 5 0.12 0 2 10 27 0 0 37 46 200 90 0.8 51.1%

106 - CORRIDOR CORRIDOR 568                        3 0 0.06 0 0 0 34 0 0 34 43 100 50 0.8 86.0%

107 - LOUNGE BAR, LOUNGES 467                    100 7.5 0.18 0 23 172.5 84 0 300 256.5 321 450 210 0.8 152.9%

107B - STORAGE STORAGE-RET 88                        2 0 0.12 0 0 0 11 0 40 11 14 0 0 0.8

210 - MEN [5] TOILET 73                      20 2 0 0 50 0 0 0 100 80 0 0 60 30 0.8

211 - WOMEN TOILET 68                      20 1 0 0 50 0 0 0 50 60 0 0 40 20 0.8

212 - STAIR CORRIDOR 99                        3 0 0.06 0 0 0 6 0 0 6 8 80 40 0.8 20.0%

213 - CORRIDOR CORRIDOR 428                        3 0 0.06 0 0 0 26 0 0 26 33 150 70 0.8 47.1%

214 - DRESS [5] LOCKER DRESSING 62                      20 0 0 0.25 0 0 0 20 0 0 0 80 40 0.8

215 - JAN [5] UTILITY 36                      10 0 0 50 0 0 0 50 30 0 0 0 0 0.8

216 - TOILET TOILET 42                      20 1 0 0 50 0 0 0 50 75 0 0 0 0 0.8

217 - VESTIBULE MAIN LOBBY 65                      10 5 0.06 0 0 0 4 0 0 4 5 0 0 0.8

218 - HALL CORRIDOR 136                        3 0 0.06 0 0 0 8 0 0 8 10 50 20 0.8 50.0%

219 - STAIR CORRIDOR 101                        3 0 0.06 0 0 0 6 0 0 6 8 80 40 0.8 20.0%

220 - DRESS LOCKER DRESSING 62                      20 0 0 0.25 0 0 0 20 30 0 0 80 40 0.8

221 - TOILET TOILET 46                      20 1 0 0 50 0 0 0 50 50 0 0 0 0 0.8

222 - GREEN ASSEMBLY-MULTIUSE 509                    100 7.5 0.06 0 34 255 31 0 0 286 358 410 190 0.8 188.4%

223 - MANAGER OFFICE 140                        5 5 0.06 0 0 0 8 0 0 8 10 100 50 0.8 20.0%

311 - SHOWER [5] SHOWER 107                      20 0 0 50 0 0 0 200 150 0 0 100 50 0.8

313 - TOILET [5] TOILET 15                      20 1 0 0 50 0 0 0 50 25 0 0 60 30 0.8

314 - CORRIDOR CORRIDOR 347                        3 0 0.06 0 0 0 21 0 0 21 26 100 50 0.8 52.0%

315 - DRESS LOCKER DRESSING 74                      20 0 0 0.25 0 0 0 20 55 0 0 160 70 0.8

316 - DRESS LOCKER DRESSING 68                      20 0 0 0.25 0 0 0 20 50 0 0 80 40 0.8

317 - JAN [5] UTILITY 34                      10 0 0 50 0 0 0 50 30 0 0 0 0 0.8

318 - TOILET [5] TOILET 17                      20 1 0 0 50 0 0 0 50 25 0 0 0 0 0.8

319 - TOILET [5] TOILET 14                      20 1 0 0 50 0 0 0 50 25 0 0 0 0 0.8

320 - DRESS LOCKER DRESSING 153                      20 0 0 0.25 0 0 0 40 200 0 0 250 120 0.8

321A - TOILET [5] TOILET 12                      20 1 0 0 50 0 0 0 50 25 0 0 0 0 0.8

322 - TOILET TOILET 43                      20 2 0 0 50 0 0 0 100 150 0 0 0 0 0.8

324 - CHOIR MUSIC-DANCE 513                      35 10 0.06 0 12 120 31 0 150 151 189 600 280 0.8 67.5%

325 - PATCH [5] SHOP-AUTO REPAIR 427                      10 0 0.05 1 0 0 21 430 0 21 26 300 140 0.8 18.6%

405A - TOILET [5] TOILET 12                      20 1 0 0 50 0 0 0 50 25 0 0 0 0 0.8

406 - CORRIDOR CORRIDOR 274                        3 0 0.06 0 0 0 16 0 0 16 20 100 50 0.8 40.0%

407 - SHOWER [5] SHOWER 76                      20 0 0 50 0 0 0 100 120 0 0 70 30 0.8
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UNIT ROOM REMARKS

MECH CODE 

CLASSIFICATION

SPACE 

AREA 

(FT^2) - Az

OCCUPANCY 

MAX(PEOPLE / 

1000FT^2)

PLUMBING 

FIXTURES

OA CFM / 

PERSON 

(FIXTURE) - 

Rp

OA 

CFM/FT^2 - 

Ra

EA 

REQUIRED 

CFM / 

FIXTURE OR 

SF

CODE 

PEOPLE

OCCUPANT 

OSA CFM 

VBzp =Rp*Pz

AREA OSA 

CFM     

Vbza 

=Ra*Az

MECH 

CODE 

REQUIRED 

EXHAUST 

CFM

PROVIDED 

100% 

EXHAUST 

CFM (2)

REQUIRED OA 

CFM   Vbz 

=Sum(Vbz)

MECH CODE 

REQ'D OA 

CFM  Voz  

=(Vbz)/Ez

MAXIMUM 

PROVIDED 

ROOM 

SUPPLY AIR 

CFM

MINIMUM 

PROVIDED 

SUPPLY 

AIR CFM 

Vpz

ZONE 

EFFECT. 

FACTOR 

Ez(3)

MAXIMUM 

OUTDOOR 

AIR 

FRACTION Zp 

=Voz/Vpz

SYSTEM 

VENTILATION 

EFFICIENCY AT 

MAX Zp - Ev 

(4)100%DIRECT 

OA=1

OCCUPANT 

DIVERSITY - 

D    

=Ps/(sum 

Pz)

UNCORREC 

OA INTAKE - 

Vou = 

DxSum(Rp x 

Pz)+Sum(Ra x 

Az)

MIN CODE 

OUTDOOR 

AIR CFM - 

Vot    = Vou / 

Ev

REQUIRED 

OUTDOOR AIR 

INTAKE CFM -    

Vot

SYSTEM 

MINIMUM OSA 

CFM (1)

410 - DRESS LOCKER DRESSING 103                      20 0 0 0.25 0 0 0 30 100 0 0 130 60 0.8

411 - DRESS LOCKER DRESSING 72                      20 0 0 0.25 0 0 0 20 70 0 0 100 50 0.8

411A - TOILET [5] TOILET 19                      20 1 0 0 50 0 0 0 50 25 0 0 0 0 0.8

412 - JAN [5] UTILITY 33                      10 0 0 50 0 0 0 50 30 0 0 0 0 0.8

415 - DRESS LOCKER DRESSING 162                      20 0 0 0.25 0 0 0 50 210 0 0 240 110 0.8

415A - TOILET [5] TOILET 13                      20 1 0 0 50 0 0 0 50 25 0 0 0 0 0.8

417A - TOILET [5] TOILET 22                      20 1 0 0 50 0 0 0 50 25 0 0 0 0 0.8

419A - TOILET [5] TOILET 22                      20 1 0 0 50 0 0 0 50 25 0 0 0 0 0.8

420 - DRESS LOCKER DRESSING 532                      20 0 0 0.25 0 0 0 140 250 0 0 600 280 0.8

511 - CORRIDOR CORRIDOR 368                        3 0 0.06 0 0 0 22 0 0 22 28 100 50 0.8 56.0%

512 - DRESS [5] LOCKER DRESSING 111                      20 0 0 0.25 0 0 0 30 130 0 0 130 60 0.8

514 - DRESS LOCKER DRESSING 181                      20 0 0 0.25 0 0 0 50 220 0 0 230 110 0.8

515 - JAN [5] UTILITY 33                      10 0 0 50 0 0 0 50 30 0 0 0 0 0.8

516 - SHOWER SHOWER 69                      20 0 0 50 0 0 0 100 150 0 0 90 40 0.8

517 - DRESS LOCKER DRESSING 142                      20 0 0 0.25 0 0 0 40 205 0 0 210 100 0.8

519 - TOILET TOILET 113                      20 3 0 0 50 0 0 0 150 150 0 0 90 40 0.8

520 - DRESS LOCKER DRESSING 670                      20 0 0 0.25 0 0 0 170 350 0 0 700 320 0.8

606 - CORRIDOR CORRIDOR 375                        3 0 0.06 0 0 0 23 0 0 23 29 100 50 0.8 58.0%

607 - DRESS LOCKER DRESSING 111                      20 0 0 0.25 0 0 0 30 130 0 0 130 60 0.8

609 - DRESS LOCKER DRESSING 181                      20 0 0 0.25 0 0 0 50 220 0 0 220 100 0.8

610 - JAN [5] UTILITY 36                      10 0 0 50 0 0 0 50 30 0 0 0 0 0.8

611 - SHOWER [5] SHOWER 64                      20 0 0 50 0 0 0 100 75 0 0 90 40 0.8

612A - DRESS LOCKER DRESSING 133                      20 0 0 0.25 0 0 0 40 210 0 0 210 100 0.8

614 - TOILET TOILET 97                      20 3 0 0 50 0 0 0 150 150 0 0 90 40 0.8

615 - DRESS LOCKER DRESSING 604                      20 0 0 0.25 0 0 0 160 300 0 0 630 290 0.8

710 - JAN [5] UTILITY 36                      10 0 0 50 0 0 0 50 30 0 0 0 0 0.8

  

SU-110 TOTALS 10508 71 557.5 385 3880 5405 942.5 1182 8230 3800 0.8 188% 0.3 1 943 3143 3880 6256

NOTES:

(1) OUTDOOR AIR SUPPLIED DIRECTLY THROUGH THE UNIT. (4) EXISTING SUPPLY AIRFLOW IN THIS SPACE MUST BE REBALANCED TO THE LISTED SUPPLY AIRFLOW.

(2) ADDITIONAL EXHAUST AIR WILL BE PROVIDE BY TRANSFER ROOM AIR NOT OSA. (5) DIRECT EXHAUST AIRFLOW MUST BE ADDED TO SPACE AS REQUIRED TO MEET CODE.

(3) ZONE AIR DISTRIBUTION EFFECTIVENESS PER CODE TABLE 3.1.2 (6) ADDITIONAL EXHAUST AIRFLOW PROVIDED BY TRANSFER AIR FROM OTHER SYSTEMS AND NOT BY DIRECT OUTDOOR AIRFLOW.

3 of 3
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IN BUSINESS SINCE 1964    CERTIFIED NEBB FIRM - CERTIFICATION NO. 2984

PHONE  (503) 230-2332    FAX  (503) 230-2820

AIR BALANCING SPECIALTY INC.

METRO PORTLAND
5 THEATERS

PORTLAND, OREGON
PROJECT NO: 21-4266-DW

AIR BALANCING SPECIALTY INC.  3532 S.E. MILWAUKIE AVENUE PORTLAND, OREGON 97202-2751
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   PROJECT NAME:                                       METRO PORTLAND - 5 THEATERS - PORTLAND, OREGON

  

  ARCHITECT:                                                    DATE STARTED: 05/24/21 DATE FINISHED: 08/03/21

  MECHANICAL ENGINEER:                     MFIA INC. CONSULTING ENGINEERS WORK PERFORMED BY:         DALE NEFFENDORF

2007 SE ASH ST. WILLIAM NEFENDORF

 PORTLAND, OR. 97214

  GENERAL CONTRACTOR: CERTIFIED BY:

DATE:

  MECHANICAL CONTRACTOR:

  SHEET METAL CONTRACTOR:

  CONTROL CONTRACTOR:

  IN BUSINESS SINCE 1964      AIR BALANCING SPECIALTY INC.   CERTIFIED NEBB No. 2984

 CERTIFIED TEST AND BALANCE REPORT PROJECT NO.:  21-4266-DW

 3532 SE Milwaukie Avenue  Portland, Oregon 97202-2751  Phone (503) 230-2332 Fax (503) 230-2820

Dale Neffendorf

9/9/2021

DALE W. NEFFENDORF

CERTIFICATION

2984

Exp. 3/31/22
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    INSTRUMENT MODEL NO.   SERIAL NO. RANGE CALIBRATION DATE

         AIR

   (D)    Shortridge Airdata Multimeter                ADM860 M98375 0.0001 to 60.00" WC.           1/12/2021

             ADM Accessories

   (DH)  Datameter Flow Hood 8400 25 - 2500 CFM           

   (DP)  Datameter Pitot Tube 12", 18", 24", 36", 48" &  60" 50 - 30000 FPM           

   (DA)  Datameter Airfoil AFP18 50 - 5000 FPM

   (DG)  Datameter Velgrid VLG84 50 - 2500 FPM

    Rotating Vane Anemometer A4/-4" 83072B 200 - 10000 FPM 1/14/2021

     Amprobe Ammeter Fluke 335 99330394 0 - 750 Volts / 0 - 300 Amps 1/8/2021

    Shimpo Tachometer DT-207L D26B0033 6 - 30,000 RPM 1/12/2021

     Hydrodata Meter HDM-250 W01025 DP -10 to +300 PSI 1/12/2021

  IN BUSINESS SINCE 1964      AIR BALANCING SPECIALTY INC.   CERTIFIED NEBB No. 2984

EQUIPMENT USED IN BALANCING

  PROJECT:    METRO PORTLAND - 5 THEATERS - PORTLAND, OREGON                                                                                                                         PROJECT NO.:  21-4266-DW

3532 SE Milwaukie Avenue  Portland, Oregon 97202-2751  Phone (503) 230-2332 Fax (503) 230-2820

WATER
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AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

KELLER AUDITORIUM

SU-1

DG Fan Total @ discharge -0% OSA 36x12 3.00 1055 3165 1030 3090
DG Fan Total @ discharge -20% Min OSA 36x12 3.00 1067 3201 1022 3066
DG Fan Total @ discharge -100% OSA 36x12 3.00 1280 3840 1296 3888

1 OSA (by temp)

SU-2

DG Fan Total @ discharge -0% OSA 24x14 2.33 1706 3975 1494 3481
DG Fan Total @ discharge -20% Min OSA 24x14 2.33 1689 3935 1664 3877
DG Fan Total @ discharge -100% OSA 24x14 2.33 1665 3879 1673 3898

1 OSA (by temp)

SU-3

DA Fan Total @ Return 60x36 15.00 425 6375 507 7605

SU-4

Coil or coils are plugged. Supply has high suction pressure and the exhaust has high discharge pressure. This is observed when in 100% return.
DG Fan Total @ discharge -20% Min OSA 30x36 7.50 744 5580

SU-4 in 0% OSA - BFF +0.79 / FS -2.07 / FD +0.89
SU-4 in 100% OSA - BFF -0.39 / FS -2.72 / FD +0.70

SU-5

DA Fan Total @ discharge -0% OSA 50x24 8.33 1388 11562 1383 11520
DA Fan Total @ discharge -20% Min OSA 50x24 8.33 1346 11212 1309 10904
DA Fan Total @ discharge -100% OSA 50x24 8.33 998 8313 1054 8780

1 OSA (by temp)

Ref. Note: (1) System layout does not allow for a OSA reading. Attempted to measure OSA by temperature but the differental was insuffcient for an accurate OSA%.

 CONSTANT VOLUME - FPM AIR BALANCE DATA SHEET       PROJECT NO.:  05/24/21

 PROJECT:     METRO PORTLAND - 5 THEATERS - PORTLAND, OREGON  (KELLER AUDITORIUM)         DATE START:   05/24/21   FINISH: 08/03/21

 SYSTEM:      SU-1, SU-2, SU-3, SU-4 & SU-5 SECTION:    BY:  DN / WN    PAGE: 1  OF  4

PRE-TEST
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AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

KELLER AUDITORIUM

SU-6

DG Fan Total @ filter -0% OSA 76x32.5 17.15 490 8404 497 8524
DG Fan Total @ filter -100% OSA 76x32.5 17.15 456 7820 419 7186
DG Fan Total @ filter - 20% Min OSA 76x32.5 17.15 491 8421
DG OSA - 0% OSA 24x54 9.00 4 36
DG OSA - 20% Min OSA 24x54 9.00 101 909 71 639
DG OSA -100% OSA 24x54 9.00 878 7902 1148 10332

SU-7

DG Fan Total @ filter -0% OSA 56x37 14.90 490 7301 429 6392
DG Fan Total @ filter -100% OSA 56x37 14.90 477 7107 423 6303
DG Fan Total @ filter - 20% Min OSA 56x37 14.90 414 6169
DG OSA - 0% OSA (1) 16x16 1.77 805 1425 718 1271
DG OSA - Min OSA (1) 16x16 1.77 715 1266
DG OSA -100% OSA (1) 16x16 1.77 818 1448 730 1292
DG OSA - 0% OSA (2) 16x16 1.77 673 1191 686 1214
DG OSA - 20% Min OSA (2) 16x16 1.77 674 1193
DG OSA -100% OSA (2) 16x16 1.77 713 1262 667 1181

SU-8

DG Fan Total @ suction -0% OSA 61x27.5 11.65 505 5883 515 6000
DG Fan Total @ suction - 20% Min OSA 61x27.5 11.65 512 5965 623 7258
DG Fan Total @ suction -100% OSA 61x27.5 11.65 519 6046 580 6757

1 OSA (by temp)

Ref. Note: (1) System layout does not allow for a OSA reading. Attempted to measure OSA by temperature but the differental was insuffcient for an accurate OSA%.
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AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

KELLER AUDITORIUM

SU-9

DG Fan Total @ filter -0% OSA 150x99 103.13 330 34033 341 35167
DG Fan Total @ filter -20% OSA 150x99 103.13 395 40736
DG Fan Total @ filter -100% OSA 150x99 103.13 427 44037 434 44758

2 DG OSA - 0% OSA 148x100 102.78 125 12848 195 20042
DG OSA - 20% Min 148x100 102.78 239 24564
DG OSA -100% OSA 148x100 102.78 472 48512 414 42551

SU-10

The only return duct for this fan is a 12x12 duct so the fan is under high suction pressure. The fan is being starved in this mode.
DG Fan Total @ filter -0% OSA 56x47 18.28 153 2797 169 3089
DG Fan Total @ filter -20% OSA 56x47 18.28 214 3912 243 4442
DG Fan Total @ filter -100% OSA 56x47 18.28 352 6435 317 5795

DG OSA - 0% OSA 36x24 6.00 225 1350 183 1098
DG OSA - 20% Primary Min 36x24 6.00 323 1938 493 2958
DG OSA -100% OSA 36x24 6.00 1148 6888 1029 6174

Ref. Note: (2) Primary and minimum damper not closed 100%. Bottom 15%. Top 20%.

 CONSTANT VOLUME - FPM AIR BALANCE DATA SHEET       PROJECT NO.:  05/24/21
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 SYSTEM:      SU-9 & SU-10 SECTION:    BY:  DN / WN    PAGE: 3  OF  4
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AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

KELLER AUDITORIUM

EF-12

DA 16x16 0.25 300 75

EF-8

DA 20x18 2.50 729 1823

EF-9

DG 126x46 40.25 662 26646

EF-2
DA 0% OSA 20x20 2.78 1230 3419
DA 20$ Min. OSA 20x20 2.78 1214 3375
DA 100% OSA 20x20 2.78 890 2474

EF-5

DG Fan Intake 96x62 41.33 420 17359

EF-6

DG 0% OSA 24x54 9.00 801 7209
DG 100% OSA 24x54 9.00 723 6507

3 EF-7

DG 0% OSA 16x16 1.78 100 178
DG 100% OSA 16x16 1.78 844 1502

EF-11

DA 28x14 2.72 686 1866

EF-10

3 DA Fan Disc 100% OSA 35x24 5.67 817 4632

EF-1

DA Fan Suction 16x16 1.78 717 1276

EF-2

DA 100% OSA 20x20 2.78 896 2491

EF-4

DA 100% OSA 30x30 6.25 2105 13156

Ref. Note: (3) At 0% OSA on SU-7 discharge damper ia closed modulates open with OSA command to SU-7.
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AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

HATFIELD HALL

ASU-1

DG Fan Total @ filter -0% OSA 100x70 48.61 581 28242 587 28534 564 27416
DG Fan Total @ Minimum 100x70 48.61 591 28729 587 28534

1 DG Fan Total @ filter -100% OSA 100x70 48.61 593 28826 605 29409 545 26492

DG OSA @ 0% OSA 79.5x45.5 Plenum 25.12 59 1482 80 2010 21 528
DG OSA @ Low Minimum 79.5x44.5 Plenum 25.12
DG OSA @ High Minimum @ 25% 79.5x44.5 Plenum 25.12 147 3693 140 3517 51 1281

1 DG OSA @ 100% OSA 79.5x44.5 Plenum 25.12 946 23764 893 22432 881 22131

ASU-2

DG Fan Total @ filter -0% OSA 108x60 44.00 456 20064 372 16368 370 16280
DG Fan Total @ Minimum 108x60 44.00 423 18612 426 18744
DG Fan Total @ filter -100% OSA 108x60 44.00 480 21120 476 20944 451 19844

2 DG OSA @ 0% OSA 91.25x31.5 Plenum 19.96 198 3952 193 3852 165 3293
DG OSA @ Low Minimum 91.25x31.5 Plenum 19.96
DG OSA @ High Minimum @ 25% 91.25x31.5 Plenum 19.96 370 7385 358 7146 347 6926
DG OSA @ 100% OSA 91.25x31.5 Plenum 19.96 967 19301 900 17964 885 17665

ASU-3

DG Fan Total @ filter -0% OSA 108x72 54.00 507 27378 490 26460 482 26028
DG Fan Total @ Minimum 108x72 54.00 575 31050 567 30618
DG Fan Total @ filter -100% OSA 108x72 54.00 657 35478 531 28674 604 32616

DG OSA @ 0% OSA 106.5x33 Plenum 24.41 64 1562 37 903 46 1123
DG OSA @ Low Minimum 106.5x33 Plenum 24.41
DG OSA @ High Minimum @ 25% 106.5x33 Plenum 24.41 338 8251 333 8129 326 7958
DG OSA @ 100% OSA 106.5x33 Plenum 24.41 1181 28828 1060 25875 1187 28975

Ref. Note:  (1) RA damper approximately 10% open when in 100% OSA.  (2) Minimum OSA damper closed, primary OSA damper is 15% open.
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AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

HATFIELD HALL

ASU-4 (2 Speed)

DG Fan Total @ filter -0% OSA 84x48 28.00 275 7700 555 15540 563 15764
DG Fan Total @ Minimum 84x48 28.00 604 16912
DG Fan Total @ filter -100% OSA 84x48 28.00 558 15624 600 16800

3 DG OSA @ 0% @ dampers 78x28 15.17 63 956 125 1896 91 1380
DG OSA @ Low Min. @ damper
DG OSA @ High Min. @ damper 78x28 15.17 754 11438 336 5097
DG OSA @ 100% @ damper 78x28 15.17 1043 15822

ASU-5

DG Fan Total @ filter -0% OSA 72x57 28.50 381 10859 363 10346
DG Fan Total @ Minimum 72x57 28.50 439 12512 427 12170
DG Fan Total @ filter -100% OSA 72x57 28.50 397 11315 393 11201

0
DG OSA @ 0% @ damper 78x24 13.00 152 1976 160 2080
DG OSA @ Minimum @ damper 78x24 13.00 201 2613 181 2353
DG OSA @ 100% @ damper 78x24 13.00 804 10452 848 11024

AHU-7

DA Return - 100% RA 40x14 3.89 1438 5594 1378 5360
DA Minimum OSA - 0% OSA 24x12 2.00 39 78 28 56

Fan Total 5672 5416

DA Return - 100% RA 40x14 3.89 1348 5244 1343 5224
DA Minimum OSA - Min OSA 24x12 2.00 261 522 257 514

Fan Total 5766 5738

DA Return - 0% RA 40x14 3.89 198 770 197 766
DA Minimum OSA -100% OSA 24x12 2.00 893 1786 896 1792

Fan Total 2556 2558

Ref. Note: (3) Minor leakage of approx. a finger width on both Min. & Max. OSA damper when closed.  
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AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

HATFIELD HALL

ASU-8

DG Fan Total @ Disc. Trav.-0% OSA 36x28 5.05 1247 6297 363 1833
DG Fan Total @ Disc. Trav. -Minimum 36x28 5.05 1245 6287 427 2156
DG Fan Total @ Disc. Trav. -100% OSA 36x28 5.05 1278 6454 393 1985

0
DG OSA @ 0% - OSA Trav. 60x20 8.61 0 0 160 1378
DG OSA @ Minimum - OSA Trav. 60x20 8.61 563 4847 181 1558
DG OSA @ 100% - OSA Trav. 60x20 8.61 1020 8782 848 7301

ASU-9

DA Return @ 100% 36x12 3.00 908 2724 (4)
DA OSA @ 0% 40x10 2.78 150 417 (4)

Fan Total 3141

DA Return @ Minimum 36x12 3.00 633 1899 (4)
DA OSA @ Minimum 40x10 2.78 480 1334 (4)

Fan Total 3233

DA Return @ 0% 36x12 3.00 25 75 (4)
DA OSA @ 100% 40x10 2.78 1016 2824 (4)

Fan Total 2899

Ref. Note: (4) Unit was missing one or more merv 13 filters.

 CONSTANT VOLUME - FPM AIR BALANCE DATA SHEET       PROJECT NO.:  05/24/21

 PROJECT:     METRO PORTLAND - 5 THEATERS - PORTLAND, OREGON  (HATFIELD HALL)         DATE START:   05/24/21   FINISH:  07/21/21

 SYSTEM:      ASU-8 & ASU-9 SECTION:    BY:  DN / WN    PAGE: 3  OF  4

AIR BALANCING SPECIALTY, INC.  3532 SE Milwaukie Avenue,  Portland, Oregon  97202-2751  Phone: (503) 230-2332  Fax: (503) 230-2820

PRE-TEST POST-TEST

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 44 of 142

11/10/2021

Page 43 of 142



AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

HATFIELD HALL

EF-1      (By ASU-3)

DA 16x22 2.44 2730 927 2262

EF-2      (By ASU-4)

DA 26x14 2.53 3000 688 1741

EF-3     (Same level as ASU-5)

DG Discharge Louver 36x17.5 2.63 1345 389 1023

EF-4     (Same level as ASU-5)

DG 18x8 1.00 1000 372 372
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AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

ARLENE SCHNITZER

1 ASU-1

DG Fan Total @ filter -0% OSA 139.5x85 82.34 1096 90245 500 41170
DG Fan Total @ filter -10% OSA 139.5x85 82.34 1093 89998 467 38453
DG Fan Total @ filter -100% OSA 139.5x85 82.34 1082 89092 469 38617

DA Minimum OSA - 0% OSA 108x24 18.00 36 648 19 342
DA Minimum OSA - 10% OSA 108x24 18.00 488 8784 535 9630
DA Minimum OSA -100% OSA 108x24 18.00 530 9540 576 10368

1 ASU-2

DG Fan Total @ filter -0% OSA 117x75 60.94 914 55699 493 30043
DG Fan Total @ filter -10% OSA 117x75 60.94 933 56857 445 27118
DG Fan Total @ filter -100% OSA 117x75 60.94 1061 64657 433 26387

0
DA Minimum OSA - 0% OSA 72x36 18.00 35 630 7 126
DA Minimum OSA - 10% OSA 72x36 18.00 256 4608 206 3708
DA Minimum OSA -100% OSA 72x36 18.00 351 6318 423 7614

ASU-3

DG Fan Total @ filter -0% OSA 58x41 16.51 285 4705 306 5052
DG Fan Total @ filter -10% OSA 58x41 16.51 289 4771 350 5779
DG Fan Total @ filter -100% OSA 58x41 16.51 268 4425 286 4722

2 DG Minimum OSA - 0% OSA 15x48 (2) 3.50 115 403 102 357
2 DG Minimum OSA - 10% OSA 15x48 3.50 121 424 123 431
2 DG Minimum OSA -100% OSA 15x48 3.50 1155 4043 1235 4323

Ref. Note: (1) No motorized return damper. (2) Screen behind discharge louver is mostly plugged.  (3) Fan is operating at a much higher suction pressure (@ filters) than during pre-testing.
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AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

ARLENE SCHNITZER

AHU-4

DG Fan Total @ filter -0% OSA 62x36 15.50 235 3643 239 3705
DG Fan Total @ filter -10% OSA 62x36 15.50 277 4294 426 6603
DG Fan Total @ filter -100% OSA 62x36 15.50 449 6960 455 7053

DG Minimum OSA - 0% OSA 36x24 6.00 8 48 7 42
DG Minimum OSA - 35% OSA 36x24 6.00 614 3684 606 3636
DG Minimum OSA -100% OSA 36x24 6.00 1034 6204 1081 6486

AHU-5

DG Return - 100% RA 24x16 2.67 935 2496 827 2208
DG Minimum OSA - 0% OSA 27x11 2.06 41 84 31 64

Fan Total 2580 2272

DG Return - 100% RA 24x16 2.67 614 1639 545 1455
DG Minimum OSA - Min OSA 27x11 2.06 604 1244 576 1187

Fan Total 2883 2642

DG Return - 0% RA 24x16 2.67 42 112 25 67
DG Minimum OSA -100% OSA 27x11 2.06 1206 2484 1177 2425

Fan Total 2596 2491

AHU-6

DG Fan Total @ filter -0% OSA 62x36 15.50 453 7022 474 7347
DG Fan Total @ filter -10% OSA 62x36 15.50 506 7843 529 8200
DG Fan Total @ filter -100% OSA 62x36 15.50 679 10525 653 10122

0
DG Minimum OSA - 0% OSA 25x45 7.81 70 547 70 547
DG Minimum OSA - 10% OSA 25x45 7.81 244 1906 232 1812
DG Minimum OSA -100% OSA 25x45 7.81 964 7529 941 7349

RTU-1

DG @ OSA Intake - 0% OSA 32x11 2.44 86 210 76 185
DG @ OSA Intake - 10% OSA 32x11 2.44 115 281 142 346
DG @ OSA Intake - 100% OSA 32x11 2.44 76 185 723 1764

 CONSTANT VOLUME - FPM AIR BALANCE DATA SHEET       PROJECT NO.:  05/24/21

 PROJECT:     METRO PORTLAND - 5 THEATERS - PORTLAND, OREGON  (ARLENE SCHNITZER)         DATE START:   05/24/21   FINISH:  07/20/21
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AREA SERVED OUTLET  DESIGN          TEST #1          TEST #2          TEST #3            FINAL Pct
Ref Ins  Rm.#  No.  Size  Blow  AK  Vel CFM FPM CFM FPM CFM FPM CFM FPM CFM

ARLENE SCHNITZER

EF-1

DA Main Traverse 44x8 2.44 2265 504 1230

EF-2

DA Fan Intake Traverse 28"O 4.27 6045 1316 5619
(Fan Pressures) ((S) 1.25"  (D) 0.19")

EF-3

DA Toilet 6x6 0.19 700 460 87
DA Control Rm 9"O 0.44 1000 440
DA Control Rm 9"O 0.44 685 301

Total 828

EF-4 7000
DG Discharge Backdraft 22x22 2.52 591 1489
DG Discharge with hood 21x23 3.35 673 2255

Total 3744

4 EF-5

DA Fan Intake Traverse 33"O 5.93 67 397
(Fan Pressures) ((S) 0.003"  (D) 0.24")

EF-7

DG Discharge Backdraft 9x9 0.42 368 155
DG Discharge Backdraft 9x9 0.42 485 204

Total 359

Meas. RPM 883

Ref. Note: (4) Fan has no suction pressure. Discharge motorized damper was commanded open and closed with no change. Suspect damper is not operating or not tight to damper shaft.

 CONSTANT VOLUME - FPM AIR BALANCE DATA SHEET       PROJECT NO.:  05/24/21

 PROJECT:     METRO PORTLAND - 5 THEATERS - PORTLAND, OREGON  (ARLENE SCHNITZER)         DATE START:   05/24/21   FINISH:  07/20/21

 SYSTEM:      EF-1, EF-2, EF-3, EF-4, EF-5 & EF-7 SECTION:    BY:  DN / WN    PAGE:  3  OF  3
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Microbiological Analyses

Watercare Industrial Services, Inc.
Sampled By: 

P.O. Box 464

Washougal, WA 98671

Tom Carroll

Job Site:Company Information
210527019Batch Number: 

1815 Brownsboro Road., Suite 200     
Louisville, Kentucky 40206
Phone: 502.893.6080
Fax: 502.893.6088
Email: est@estechlab.com
Web: www.estechlab.com

P.O. Number:

Report Status: Original
,

Report Date: 6/3/2021

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285032Lab Sample ID:Client Sample ID:

Analysis Date

Location: SV9 MCH Sink 711

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285033Lab Sample ID:Client Sample ID:

Analysis Date

Location: 504 Shower C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285034Lab Sample ID:Client Sample ID:

Analysis Date

Location: 504 Shower H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Batch 210527019, Page 1 of 9
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Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285035Lab Sample ID:Client Sample ID:

Analysis Date

Location: Proj 803

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285036Lab Sample ID:Client Sample ID:

Analysis Date

Location: SB 721 C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285037Lab Sample ID:Client Sample ID:

Analysis Date

Location: SB 721 H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285038Lab Sample ID:Client Sample ID:

Analysis Date

Location: SB 704 C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Batch 210527019, Page 2 of 9
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Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285039Lab Sample ID:Client Sample ID:

Analysis Date

Location: SB 704 H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285040Lab Sample ID:Client Sample ID:

Analysis Date

Location: SB Sink 705

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285041Lab Sample ID:Client Sample ID:

Analysis Date

Location: 609 Sink C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285042Lab Sample ID:Client Sample ID:

Analysis Date

Location: 624 Sink C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard
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Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285043Lab Sample ID:Client Sample ID:

Analysis Date

Location: 624 Sink H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285044Lab Sample ID:Client Sample ID:

Analysis Date

Location: 609 Sink H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285045Lab Sample ID:Client Sample ID:

Analysis Date

Location: 543 Sink C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285046Lab Sample ID:Client Sample ID:

Analysis Date

Location: 543 Sink H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard
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Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285047Lab Sample ID:Client Sample ID:

Analysis Date

Location: 421 Shower C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285048Lab Sample ID:Client Sample ID:

Analysis Date

Location: 421 Shower H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285049Lab Sample ID:Client Sample ID:

Analysis Date

Location: 23 Shower C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285050Lab Sample ID:Client Sample ID:

Analysis Date

Location: 23 Shower H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard
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Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285051Lab Sample ID:Client Sample ID:

Analysis Date

Location: 708 Sink

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285052Lab Sample ID:Client Sample ID:

Analysis Date

Location: 401 Sink C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285053Lab Sample ID:Client Sample ID:

Analysis Date

Location: 401 Sink H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285054Lab Sample ID:Client Sample ID:

Analysis Date

Location: 514 Sink C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard
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Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285055Lab Sample ID:Client Sample ID:

Analysis Date

Location: 514 Sink H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285056Lab Sample ID:Client Sample ID:

Analysis Date

Location: 332 Shower C

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

Analyte Test Code Detection LimitSample Result

Collection Date: 5/26/2021285057Lab Sample ID:Client Sample ID:

Analysis Date

Location: 332 Shower H

Media Type PriorityUnits

Receive Date: 5/27/2021

None DetectedLegionella pneumophila SG1 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella pneumophila SG2-14 CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard

None DetectedLegionella non-pneumophila CFU/mLL011 - Legionella Potable Water 0.10 6/3/2021CFU/mLBCYE & GVPC Standard
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12423 NE Whitaker Way
Portland, OR 97230

503-254-1794

Report Number:

Report Date:

ORELAP#:

05/28/2021

OR100028

Purchase Order:

Project No:

Project Name:

21-005780/D002.R00

Cover Letter

Watercare Industries
P.O. Box 464
Washougal, WA 98671
United States of America (USA)

Dear Cathy Elie,

Enclosed please find Columbia Laboratories analytical report for samples received as order number 21-005780 on
05/26/2021 at 14:04. Should you have any questions about this report or any other matter, please do not hesitate to
contact us. We are here to help you.

Thank you for allowing Columbia Laboratories to be of service to you, we appreciate your business.

Sincerely,

Derrick Tanner
General Manager

Order 21-005780-0001 Page 1 of 12
www.columbialaboratories.com

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results meet all requirements of NELAP and the Columbia
Laboratories quality assurance plan unless otherwise noted. This report shall not be reproduced, except in full, without the written consent of this laboratory. Samples will be
retained for a maximum of 30 days from the receipt date unless prior arrangements have been made.
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12423 NE Whitaker Way
Portland, OR 97230

503-254-1794

Report Number:

Report Date:

ORELAP#:

05/28/2021

OR100028

Purchase Order:

Project No:

Project Name:

21-005780/D002.R00

Sample Results

Sample:

Lab ID: 21-005780-0001 Received: 5/26/21 14:04

Collected: 5/26/21 12:16708 SInk Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0002 Received: 5/26/21 14:04

Collected: 5/26/21 12:25401 Sink C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0003 Received: 5/26/21 14:04

Collected: 5/26/21 12:27401 Sink H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0004 Received: 5/26/21 14:04

Collected: 5/26/21 12:35518 Sink C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Order 21-005780-0005 Page 2 of 12
www.columbialaboratories.com

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results meet all requirements of NELAP and the Columbia
Laboratories quality assurance plan unless otherwise noted. This report shall not be reproduced, except in full, without the written consent of this laboratory. Samples will be
retained for a maximum of 30 days from the receipt date unless prior arrangements have been made.
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12423 NE Whitaker Way
Portland, OR 97230

503-254-1794

Report Number:

Report Date:

ORELAP#:

05/28/2021

OR100028

Purchase Order:

Project No:

Project Name:

21-005780/D002.R00

Sample Results

Sample:

Lab ID: 21-005780-0005 Received: 5/26/21 14:04

Collected: 5/26/21 12:37514 Sink H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0006 Received: 5/26/21 14:04

Collected: 5/26/21 12:41332 Shower C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0007 Received: 5/26/21 14:04

Collected: 5/26/21 12:43332 Shower H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0008 Received: 5/26/21 14:04

Collected: 5/26/21 10:42SU9 MCH Sink 711 Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Order 21-005780-0009 Page 3 of 12
www.columbialaboratories.com

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results meet all requirements of NELAP and the Columbia
Laboratories quality assurance plan unless otherwise noted. This report shall not be reproduced, except in full, without the written consent of this laboratory. Samples will be
retained for a maximum of 30 days from the receipt date unless prior arrangements have been made.
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12423 NE Whitaker Way
Portland, OR 97230

503-254-1794

Report Number:

Report Date:

ORELAP#:

05/28/2021

OR100028

Purchase Order:

Project No:

Project Name:

21-005780/D002.R00

Sample Results

Sample:

Lab ID: 21-005780-0009 Received: 5/26/21 14:04

Collected: 5/26/21 10:47504 Shower C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0010 Received: 5/26/21 14:04

Collected: 5/26/21 10:47504 Shower H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0011 Received: 5/26/21 14:04

Collected: 5/26/21 11:02PROJ 803 Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0012 Received: 5/26/21 14:04

Collected: 5/26/21 11:06SB 721 C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Order 21-005780-0013 Page 4 of 12
www.columbialaboratories.com

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results meet all requirements of NELAP and the Columbia
Laboratories quality assurance plan unless otherwise noted. This report shall not be reproduced, except in full, without the written consent of this laboratory. Samples will be
retained for a maximum of 30 days from the receipt date unless prior arrangements have been made.
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12423 NE Whitaker Way
Portland, OR 97230

503-254-1794

Report Number:

Report Date:

ORELAP#:

05/28/2021

OR100028

Purchase Order:

Project No:

Project Name:

21-005780/D002.R00

Sample Results

Sample:

Lab ID: 21-005780-0013 Received: 5/26/21 14:04

Collected: 5/26/21 11:08SB 721 H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0014 Received: 5/26/21 14:04

Collected: 5/26/21 11:12SB 704 C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0015 Received: 5/26/21 14:04

Collected: 5/26/21 11:14SB 704 H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0016 Received: 5/26/21 14:04

Collected: 5/26/21 11:16SB Sink 705 Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Order 21-005780-0017 Page 5 of 12
www.columbialaboratories.com

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results meet all requirements of NELAP and the Columbia
Laboratories quality assurance plan unless otherwise noted. This report shall not be reproduced, except in full, without the written consent of this laboratory. Samples will be
retained for a maximum of 30 days from the receipt date unless prior arrangements have been made.
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12423 NE Whitaker Way
Portland, OR 97230

503-254-1794

Report Number:

Report Date:

ORELAP#:

05/28/2021

OR100028

Purchase Order:

Project No:

Project Name:

21-005780/D002.R00

Sample Results

Sample:

Lab ID: 21-005780-0017 Received: 5/26/21 14:04

Collected: 5/26/21 11:39609 Sink C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0018 Received: 5/26/21 14:04

Collected: 5/26/21 11:42624 Sink C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0019 Received: 5/26/21 14:04

Collected: 5/26/21 11:45624 Sink H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0020 Received: 5/26/21 14:04

Collected: 5/26/21 11:47609 Sink H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Order 21-005780-0021 Page 6 of 12
www.columbialaboratories.com

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results meet all requirements of NELAP and the Columbia
Laboratories quality assurance plan unless otherwise noted. This report shall not be reproduced, except in full, without the written consent of this laboratory. Samples will be
retained for a maximum of 30 days from the receipt date unless prior arrangements have been made.
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12423 NE Whitaker Way
Portland, OR 97230

503-254-1794

Report Number:

Report Date:

ORELAP#:

05/28/2021

OR100028

Purchase Order:

Project No:

Project Name:

21-005780/D002.R00

Sample Results

Sample:

Lab ID: 21-005780-0021 Received: 5/26/21 14:04

Collected: 5/26/21 11:52543 Sink C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0022 Received: 5/26/21 14:04

Collected: 5/26/21 11:55543 Sink H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0023 Received: 5/26/21 14:04

Collected: 5/26/21 11:59421 Shower C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0024 Received: 5/26/21 14:04

Collected: 5/26/21 12:0423 Shower C Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Order 21-005780-0025 Page 7 of 12
www.columbialaboratories.com

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results meet all requirements of NELAP and the Columbia
Laboratories quality assurance plan unless otherwise noted. This report shall not be reproduced, except in full, without the written consent of this laboratory. Samples will be
retained for a maximum of 30 days from the receipt date unless prior arrangements have been made.

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 65 of 142

11/10/2021

Page 64 of 142



12423 NE Whitaker Way
Portland, OR 97230

503-254-1794

Report Number:

Report Date:

ORELAP#:

05/28/2021

OR100028

Purchase Order:

Project No:

Project Name:

21-005780/D002.R00

Sample Results

Sample:

Lab ID: 21-005780-0025 Received: 5/26/21 14:04

Collected: 5/26/21 12:0523 Shower H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Sample Results

Sample:

Lab ID: 21-005780-0026 Received: 5/26/21 14:04

Collected: 5/26/21 12:02421 Shower H Temp: 15 °C

Evidence of Cooling: Y

Matrix:
Drinking Water

Method: SM9223BColilert
Analyte   Result Units LOQ Dil. Batch Start/Extract Analyzed NotesLimit

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21E. coli AbsentAbsent

1.00 16:30/100 mL 05/26/21 16:132104706 05/27/21Total Coliform Absent

Units of Measure

/100 mL = per 100 milliliter

Abbreviations
LOQ Limit of quantification

Order 21-005780-0026 Page 8 of 12
www.columbialaboratories.com

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results meet all requirements of NELAP and the Columbia
Laboratories quality assurance plan unless otherwise noted. This report shall not be reproduced, except in full, without the written consent of this laboratory. Samples will be
retained for a maximum of 30 days from the receipt date unless prior arrangements have been made.

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 66 of 142

11/10/2021

Page 65 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 67 of 142

11/10/2021

Page 66 of 142

mariana.galofteanu
Line

mariana.galofteanu
PolyLine



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 68 of 142

11/10/2021

Page 67 of 142

mariana.galofteanu
PolyLine

mariana.galofteanu
PolyLine

mariana.galofteanu
PolyLine

mariana.galofteanu
Ellipse

mariana.galofteanu
PolyLine

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
PolyLine

mariana.galofteanu
Ellipse

mariana.galofteanu
PolyLine

mariana.galofteanu
Ellipse

mariana.galofteanu
PolyLine

mariana.galofteanu
Ellipse

mariana.galofteanu
PolyLine



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 69 of 142

11/10/2021

Page 68 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 70 of 142

11/10/2021

Page 69 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 71 of 142

11/10/2021

Page 70 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 72 of 142

11/10/2021

Page 71 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
PolyLine

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 73 of 142

11/10/2021

Page 72 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 74 of 142

11/10/2021

Page 73 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 75 of 142

11/10/2021

Page 74 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
PolyLine

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 76 of 142

11/10/2021

Page 75 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 77 of 142

11/10/2021

Page 76 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 78 of 142

11/10/2021

Page 77 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 79 of 142

11/10/2021

Page 78 of 142

mariana.galofteanu
Line

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 80 of 142

11/10/2021

Page 79 of 142

mariana.galofteanu
PolyLine

mariana.galofteanu
PolyLine

mariana.galofteanu
Line

mariana.galofteanu
PolyLine

mariana.galofteanu
Line

mariana.galofteanu
Line

mariana.galofteanu
Line

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Line

mariana.galofteanu
PolyLine

mariana.galofteanu
PolyLine

mariana.galofteanu
PolyLine

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 81 of 142

11/10/2021

Page 80 of 142

mariana.galofteanu
PolyLine

mariana.galofteanu
Rectangle

mariana.galofteanu
PolyLine

mariana.galofteanu
PolyLine

mariana.galofteanu
Line

mariana.galofteanu
Line

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 82 of 142

11/10/2021

Page 81 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 83 of 142

11/10/2021

Page 82 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 84 of 142

11/10/2021

Page 83 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 85 of 142

11/10/2021

Page 84 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
PolyLine

mariana.galofteanu
PolyLine

mariana.galofteanu
Rectangle

mariana.galofteanu
Ellipse

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 86 of 142

11/10/2021

Page 85 of 142

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse

mariana.galofteanu
Rectangle

mariana.galofteanu
PolyLine

mariana.galofteanu
PolyLine

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 87 of 142

11/10/2021

Page 86 of 142

mariana.galofteanu
PolyLine

mariana.galofteanu
PolyLine

mariana.galofteanu
Ellipse

mariana.galofteanu
Ellipse



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 88 of 142

11/10/2021

Page 87 of 142



SU-3

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 89 of 142

11/10/2021

Page 88 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 90 of 142

11/10/2021

Page 89 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 91 of 142

11/10/2021

Page 90 of 142

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 92 of 142

11/10/2021

Page 91 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 93 of 142

11/10/2021

Page 92 of 142

mariana.galofteanu
Rectangle



SU-4

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 94 of 142

11/10/2021

Page 93 of 142

mariana.galofteanu
Rectangle



SU-7

SU-8

SU-2SU-1

SU-2

SU-1

SU-7

SU-8

SU-10

SU-9

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 95 of 142

11/10/2021

Page 94 of 142

mariana.galofteanu
Sticky Note
Marked set by mariana.galofteanu

mariana.galofteanu
Sticky Note
Marked set by mariana.galofteanu

mariana.galofteanu
Sticky Note
Marked set by mariana.galofteanu

mariana.galofteanu
Sticky Note
Marked set by mariana.galofteanu

mariana.galofteanu
Sticky Note
Marked set by mariana.galofteanu

mariana.galofteanu
Sticky Note
Marked set by mariana.galofteanu

mariana.galofteanu
Sticky Note
Marked set by mariana.galofteanu

mariana.galofteanu
Sticky Note
Marked set by mariana.galofteanu

mariana.galofteanu
Sticky Note
Marked set by mariana.galofteanu

mariana.galofteanu
Sticky Note
Marked set by mariana.galofteanu

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Line

mariana.galofteanu
Line



SU-6

SU-5

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 96 of 142

11/10/2021

Page 95 of 142

mariana.galofteanu
Rectangle



SU-6

SU-5

SU-10

SU-9

SU-4

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 97 of 142

11/10/2021

Page 96 of 142

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 98 of 142

11/10/2021

Page 97 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 99 of 142

11/10/2021

Page 98 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 100 of 142

11/10/2021

Page 99 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 101 of 142

11/10/2021

Page 100 of 142

mariana.galofteanu
PolyLine



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 102 of 142

11/10/2021

Page 101 of 142

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 103 of 142

11/10/2021

Page 102 of 142

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
ASU-2

mariana.galofteanu
Callout
ASU-1

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 104 of 142

11/10/2021

Page 103 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 105 of 142

11/10/2021

Page 104 of 142

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 106 of 142

11/10/2021

Page 105 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 107 of 142

11/10/2021

Page 106 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 108 of 142

11/10/2021

Page 107 of 142

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 109 of 142

11/10/2021

Page 108 of 142

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
ASU-6

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 110 of 142

11/10/2021

Page 109 of 142

mariana.galofteanu
Callout
ASU-4

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
ASU-5

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 111 of 142

11/10/2021

Page 110 of 142

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 112 of 142

11/10/2021

Page 111 of 142

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 113 of 142

11/10/2021

Page 112 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 114 of 142

11/10/2021

Page 113 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 115 of 142

11/10/2021

Page 114 of 142

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Text Box
ASU-1ASU-2ASU-3

antonio.johnson
Highlight

antonio.johnson
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 116 of 142

11/10/2021

Page 115 of 142

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 117 of 142

11/10/2021

Page 116 of 142

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 118 of 142

11/10/2021

Page 117 of 142

antonio.johnson
Highlight

antonio.johnson
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 119 of 142

11/10/2021

Page 118 of 142

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 120 of 142

11/10/2021

Page 119 of 142

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 121 of 142

11/10/2021

Page 120 of 142

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Text Box
ASU-8 LOCATION

antonio.johnson
Highlight

antonio.johnson
Text Box
ASU-4 LOCATION

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Text Box
ASU-7

antonio.johnson
Text Box
ASU-6

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
EF-2

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 122 of 142

11/10/2021

Page 121 of 142

antonio.johnson
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
EF-4

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Line

mariana.galofteanu
Text Box
EF-3

mariana.galofteanu
Line

mariana.galofteanu
Text Box
EF-7



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 123 of 142

11/10/2021

Page 122 of 142

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 124 of 142

11/10/2021

Page 123 of 142

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Text Box
ASU-8 LOCATION

antonio.johnson
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 125 of 142

11/10/2021

Page 124 of 142

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 126 of 142

11/10/2021

Page 125 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 127 of 142

11/10/2021

Page 126 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 128 of 142

11/10/2021

Page 127 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 129 of 142

11/10/2021

Page 128 of 142

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

antonio.johnson
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 130 of 142

11/10/2021

Page 129 of 142



SU-3

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 131 of 142

11/10/2021

Page 130 of 142

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 132 of 142

11/10/2021

Page 131 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 133 of 142

11/10/2021

Page 132 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 134 of 142

11/10/2021

Page 133 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 135 of 142

11/10/2021

Page 134 of 142



SU-4

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 136 of 142

11/10/2021

Page 135 of 142

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
EF-4

mariana.galofteanu
Highlight



SU-7

SU-8

SU-2SU-1

SU-2

SU-1

SU-7

SU-8

SU-10

SU-9

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 137 of 142

11/10/2021

Page 136 of 142

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Arrow

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Callout
EF-2

mariana.galofteanu
Callout
EF-8

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
EF-7

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
EF-11

mariana.galofteanu
Highlight



SU-6

SU-5

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 138 of 142

11/10/2021

Page 137 of 142

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
EF-5

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
EF-6

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
SU-9

mariana.galofteanu
Callout
SU-10

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
EF-1

mariana.galofteanu
Callout
EF-10

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Length Measurement
3'-1/4"

mariana.galofteanu
Length Measurement
17'-3 1/4"



SU-6

SU-5

SU-10

SU-9

SU-4

09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 139 of 142

11/10/2021

Page 138 of 142

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Callout
EF-4

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Highlight

mariana.galofteanu
Rectangle

mariana.galofteanu
Rectangle

mariana.galofteanu
Callout
EF-5

mariana.galofteanu
Line



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 140 of 142

11/10/2021

Page 139 of 142

mariana.galofteanu
Rectangle



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 141 of 142

11/10/2021

Page 140 of 142



09/13/2021 Portland5_Mechanical_Report_for_Schnitz_Keller_Hatfield.pdf

Page 142 of 142

11/10/2021

Page 141 of 142



11/10/2021

Page 142 of 142


