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From Concept to Construction

APPEAL SUMMARY

Status: Decision Rendered

Appeal ID: 15956 Project Address: 4949 SE 25th Ave

Hearing Date: 10/11/17 Appellant Name: Michael Munzing

Case No.: M-004 Appellant Phone: 503-477-5936

Appeal Type: Mechanical Plans Examiner/Inspector: Thomas Ng

Project Type: commercial Stories: 2 Occupancy: F-1 Construction Type: V-B 

Building/Business Name: 4949 Fire Sprinklers: Yes - Full Building

Appeal Involves: other: Alternative Mechanical Appliances LUR or Permit Application No.: 17-188921-MT 

Plan Submitted Option: pdf    [File 1]    [File 2] Proposed use: Cannabis Production

APPEAL INFORMATION SHEET

Appeal item 1

Code Section OMSC 105.2

Requires OMSC 105.2 Alternative materials, methods, equipment and appliances. The provisions of this 

code are not intended to prevent the installation of any material or to prohibit any method of 

construction not specifically prescribed by this code, provided that any such alternative has been 

approved. An alternative material or method of construction shall be approved where the building 

official finds that the proposed design is satisfactory and complies with the intent of the provisions 

of this code, and that the material, method or work offered is, for the purpose intended, at least the 

equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance, 

durability and safety.

Proposed Design The purpose of this report is to get approval to install a Natural Gas CO2 generator appliance in 

an indoor cannabis cultivation facility. The purpose of this appliance is to enrich the air, for the 

cultivation of plants, which require CO2 for the photosynthesis process. This appliance is not used 

for extraction, but for cultivation only. The proposed design intends to take a non-UL listed 

appliance, and proposes to modify it to include UL listed components. The Analysis Report 

included, performs a thorough analysis on the modified device and shows that it complies with 

OMSC Section 105.2 as an equivalent of that prescribed in the code in quality, strength, 

effectiveness, fire resistance, durability and safety. The analysis and Analysis Report is prepared 

by a licensed mechanical engineer, who has extensive experience preparing such 

evaluation/analysis reports, as demonstrated in past projects. The report also requires that a field 

special inspection be performed by the engineer of record to verify that the proposed appliance is 

installed correctly as specified in the report and the mechanical permit documents.

Reason for alternative The City of Portland Fire Marshals office has indicated that it does allow for the use of Natural Gas 

CO2 generators, for the purposes of air enrichment in indoor cultivation facilities, but requires that 
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such devices are UL listed. Currently, we have performed an exhaustive search, and have found 

that there are no UL listed appliances available on the market for the purpose of Natural Gas CO2 

generation. It is also our understanding that the listing for such devices was withdrawn by the 

licensing body in 1995 due to lack of interest from manufactures. Due to the lack of availability of 

listed appliances, we have prepared this analysis report which utilizes OMSC section 105.2, which 

is intended as a means to approve such alternative appliances. We have attached the Natural Gas 

CO2 Generator Analysis Report and a copy of the current Mechanical Permit Drawings for 

reference.

APPEAL DECISION

Unlisted natural gas CO2 generator with engineering analysis: Denied. Proposal does not provide 

equivalent Life Safety protection. 

Appellant may contact Thomas Ng (503 823-7434) with questions.

Pursuant to City Code Chapter 24.10, you may appeal this decision to the Building Code Board of Appeal within 

180 calendar days of the date this decision is published.  For information on the appeals process and costs, 

including forms, appeal fee, payment methods and fee waivers, go to www.portlandoregon.gov/bds/appealsinfo, 

call (503) 823-7300 or come in to the Development Services Center.
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Mike- 

Following is the analysis based upon our review of the Aries 8 NG CO2 generator that 
we have reviewed and inspected at our office. 
 
Intent of Analysis: 
 
The intent of this report is that it is stand alone and addresses code sections 2014 
Oregon Mechanical Specialty Code (OMSC) 105.2. 

 
 
Additionally, following are additional codes and standards that this device and its 
various components meet: 
 

 ETL 
 UL-508 
 CAN/CSA-C22.2 No. 14 
 ANSI Z21.80 
 OMSC C403.5 

 

FROM: Steffen U. Brocks, P.E. 
CC:  
RFC:  
MAIL ORIGINAL: 
PAGE:1/30 

  

 
Revised September 4, 2017 

ANALYSIS REPORT 
TO: Michael Munzing 
COMPANY:  
PHONE:  FAX:  
EMAIL: michael@mstructural.com 
PROJECT: 4949 TI – Mechanical Engineering 

Services 
PROJECT NO: 217M1201A 
SUBJECT: CO2 Generator Analysis 
 
 

July 20, 2017 

Revised September 30, 2017 

Revised October 3, 2017 

Revised October 6, 2017 

Revised October 8, 2017 
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Credentials: 
 
Steffen Brocks, P.E. is an expert in the field for evaluating the equipment listed in this 
report.  He has evaluated natural gas fired equipment on numerous projects in the City 
of Portland, and commissioned such equipment in Oregon, Washington, California and 
Hawaii.  In this industry, he has also evaluated extraction equipment in Oregon and 
Washington. 
 

 GoldenX Extracts, Eugene, Oregon – Provide design for extraction and post 
processing facility. 

 ABCS Labs, Springfield, Oregon - Provide design for extraction and post 
processing facility. 

 Precision Alchemy, Portland, Oregon - Provide design for extraction and post 
processing facility. 

 BizzyBee Extractors, Seattle, Washington – Provide engineering consultation for 
CO2 extractor design 

 
Steffen Brocks, P.E. will serve as third party or engineer in record to evaluate and verify 
the installation with report and testing method (the testing method outline is not part of 
this review) upon final acceptance. 

Proposed CO2 Generator: 
 

 Aries 8 NG (S/N J16666Q08D) 
 
 

o (8) burners 
o Electronic spark ignition 
o For use with the Atlas series CO2 Monitor/Controller 
o Flame is enclosed within the unit (solenoid valve operation), no pilot light. 
o Unit is modified with listed solenoid valve, gas regulator and gas piping. 

 
 

 The following building departments have indicated that natural gas CO2 
generators have been permitted for indoor production/cultivation facilities for the 
purposes of plant cultivation air enrichment in the City of Bend, Oregon, City of 
Reno, Nevada and City of Denver, Colorado. 

 
 Titan Atlas-1 CO2 generator control unit, specified to regulate and control the 

CO2 generator and is UL-508 and CAN/CSA-C22.2 No. 14 approved.  This has 
been verified at the ETL website at the following link: 
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o http://etlwhidirectory.etlsemko.com/WebClients/ITS/DLP/products.nsf/4c87
00f3b75987a08525777700583333/49bf7a271e739ba386258176005f3c23
?OpenDocument 

o http://etlwhidirectory.etlsemko.com/WebClients/ITS/DLP/products.nsf/4c87
00f3b75987a08525777700583333/802a2aea94ec807b86258176005f4e5
6?OpenDocument 

 
 The manufacturer of the unmodified Ares-8 CO2 generator does not recommend 

the use of the unmodified unit for liability reasons, as it is not listed because it 
includes a non-listed NG solenoid and regulator valve, which is why we have 
recommended modifying the unit with these modified components reference in 
the Conclusion Section of this report. 

 
 The manufactures wiring schematics are not available on request.  

 
 We have inspected the build and workmanship of the control panel and circuit 

panel (see photo details).  The control panel and circuit panel complies with 
intent of the code section OMSC 105.2 and other applicable sections.  

 
 The unit is well constructed with powder coated sheetmetal.  Corners of the unit 

are rounded off and no sharp edges are present, and meets the intent of the 
Code and OMSC 105.2 

 
 Parts are connected via stainless steel machine screws with washers.   

 
o Tubing in the unit is hard piped copper tubing with brass fittings. 

 
o Burners are constructed of brass w/stainless steel. 

 
o Wiring is constructed appropriately with shielding, wiring protection and 

wiring connectors. 
 

o Overall, the materials for the unit as modified per this report appear to be 
constructed well and meets the intent of the code and section OMSC 
105.2. 

 
 The 120VAC to 24VDC adapter of the modified Ares-8 plugs directly into the ETL 

listed Atlas-1 CO2 generator controller per the manufactures specifications, and 
that the proper electrical connection shall be verified during a field special 
inspection by the mechanical engineer of record, and city of Portland electrical 
permit inspections.  The adapter shall not be modified as it is an ETL listed 
device and any modifications to the Atlas controller would void the ETL listing. 

 



BEA CONSULTING LLC                                         

 

CONSULTING ENGINEERS 
 

2574 NW Thurman, Suite 100        Portland, Oregon 97210-2524    Phone 503.295.4953     Fax  503.222.1453 
 

75-6138 Alii Drive, Suite 13               Kailua-Kona, Hawaii  96740  
 

MECHANICAL     SUSTAINABLE DESIGN      ENERGY     THERMAL IMAGING    LEED® 
 

Page 4 of 30 

 The combustion air calculations are not available from the manufacturer, but are 
included in the conclusion section of this report.  These calculations show it 
complies with the OMSC Section C304.5, “Indoor Combustion Air”, and C501.8, 
“Appliances Not Required to be Vented” 

 
 Overall the equipment, as modified per this report, complies with OMSC 105.2, 

and material method or work offered also meets equivalent quality, strength, 
effectiveness, durability and safety.   
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Photo Detail 1 – Unit and accessories provided by manufacturer 
 

 
 

Photo Detail 2 – Unit – front view 
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Photo Detail 3 – Instruction manual 
 

 
 

Photo Detail 4 – Low voltage transformer – unit operates on 24V DC/1A and is a listed 
device 
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Photo Detail 5 – Unit control panel – front of unit 
 

 
 

Photo Detail 6 – Gas burners on inside of unit 
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Photo Detail 7 – Gas connection at rear of unit 
 



BEA CONSULTING LLC                                         

 

CONSULTING ENGINEERS 
 

2574 NW Thurman, Suite 100        Portland, Oregon 97210-2524    Phone 503.295.4953     Fax  503.222.1453 
 

75-6138 Alii Drive, Suite 13               Kailua-Kona, Hawaii  96740  
 

MECHANICAL     SUSTAINABLE DESIGN      ENERGY     THERMAL IMAGING    LEED® 
 

Page 9 of 30 

 
 

Photo Detail 8 – Gas piping and solenoid valves at bottom of unit 

 

 
 

Photo Detail 9 – Specific S/N of unit being inspected 
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Photo Detail 10 – Circuit board  
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Sequence of Operations: 
 

 Turn power switch to “ON” position. 
 

 Green power light shall illuminate. 
 

 The ignition module shall attempt to ignite burners. 
 

 The yellow “pilot valve on” LED shall illuminate.  Once the generator is operational, 
it shall be controlled via the Titan Atlas controller. 

 
 If the burners do not fire, after a 30 second pause, the generator shall attempt to 

fire the burners again for 15 seconds.  This cycle shall repeat a maximum of (5) 
times. 

 
 If the generator does not fire after the 5th attempt, the generator shall activate the 

“lock out” procedure and the “lock out” LED shall illuminate. 
 

 If generator is locked out, operator shall wait 5 minutes for gas to dissipate before 
turning generator power switch back to “ON” position. 

 
 See the following detail for grow room schematic. 

 
 See the following Atlas-1 for additional sequence of operations for CO2 controller. 

 
 The power supply of the modified Ares-8 shall be plugged into the Atlas-1 CO2 

controller at all times which operates the Ares-8 by supplying power to the 
modified Ares-8 unit when CO2 levels drop below the specified set point. 

 
 Power is shut off to the modified Ares-8 when the intended CO2 levels have been 

reached, closing the solenoid valve and stopping all gas supply to the appliance. 
 

 The modified Ares-8 shall be rendered non-operational during a power outage, 
closing the solenoid and stopping all gas flow to the appliance. 
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Conclusions: 
 

   The equipment as modified complies with code sections sections OMSC 105.2.  
The material method or work offered also meets equivalent quality, strength, 
effectiveness, durability and safety and the intent of the code.  

 
 The generator must be installed so that there is unrestricted airflow through the 

bottom.   
 

 The generator must be installed with the correct gas supply, solenoid valve and 
regulator to match the fuel being used.  Provide code compliant gas 
piping/connection with shut-off valve from building gas supply to generator unit.   

 
o The regulator shall be a Maxitrol 325-3 with a 12A09 vent limiter.  Both of 

these are ANSI Z21.80 compliant.  This will be configured with a 5” WC 
outlet pressure.   Attach specifications in the appendix. 

 
o   The Solenoid shall be replaced with an ASCO 8262 24VDC ¼” Normally 

Closed Solenoid Valve.  Attach specifications in the appendix.  
 

o  Installation of the proper regulator and solenoid shall be verified during a 
field inspection. 

 
o The gas piping shall be ½” Tracpipe.  ICC PMG-1058 is included in the 

Appendix and the piping meets meets OMSC C403.5.    
 

 All gas connections shall be tested per industry best practices. 
 

 Only the power supply provided by the manufacturer shall be used.  It is a UL 
listed 120V to 24V power supply via a standard connector, so hard wiring will not 
be required. 
 

 A CO2 detection system interlocked with visual and audio alarms and proper 
signage shall be utilized in the space served so that C02 levels do not endanger 
occupants. 
 

 A CO detection system shall be utilized to ensure that CO levels do not endanger 
occupants. 
 

 The unit shall be tested on an annual basis to ensure that the ignition module, 
firing sequence and safety shutdown are operating properly. 
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 Unit produces 23,000 btu/h of heat at full capacity.  Unit shall be located so that no 

fire hazard is presented by installing in a fully sprinklered facility with a minimum 
clear distance of 24” from any combustible materials. 

 
 Combustion air calculations have been provided on the mechanical permit 

drawings.  These are excerpted here: 
 

 
 

 
   The appendix includes Ares-8 Instructions and Applications Diagram in the 

report, as well as Atlas 1 Instructions in the report. 
 

   It is our conclusion, based upon inspection of this specific Ares 8 NG CO2 
generator (S/N J16666Q08D) when modified with the UL listed ASCO solenoid 
valve, ANSI Z21.80 compliant Maxitrol Regulator Valve with vent limiter, and 
OMSC C403.5 compliant gas piping, that it is safe for use for the purpose of CO2 
air enrichment in an indoor cultivation facility, using the Sequence of Operations 
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specified in this document and on the Mechanical permit documents, and the 
equipment complies with OMSC 105.2 and material method or work offered also 
meets equivalent quality, strength, effectiveness, durability and safety. 

 
 
 

 
 
 
 

 
 

Please call if you have any questions or require additional information.   
 
Regards- 
 
 
 
 
 
 
Steffen U. Brocks, P.E. 
BEA CONSULTING LLC 
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ETL Approval for Atlas  
 

(Atlas 1 is UL-508 and CAN/CSA-C22.2 No. 14 approved) 
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- http://etlwhidirectory.etlsemko.com/WebClients/ITS/DLP/products.nsf/4c8700f3b7
5987a08525777700583333/49bf7a271e739ba386258176005f3c23?OpenDocum
ent 
http://etlwhidirectory.etlsemko.com/WebClients/ITS/DLP/products.nsf/4c8700f3b759
87a08525777700583333/802a2aea94ec807b86258176005f4e56?OpenDocument 

 



BEA CONSULTING LLC                                         

 

CONSULTING ENGINEERS 
 

2574 NW Thurman, Suite 100        Portland, Oregon 97210-2524    Phone 503.295.4953     Fax  503.222.1453 
 

75-6138 Alii Drive, Suite 13               Kailua-Kona, Hawaii  96740  
 

MECHANICAL     SUSTAINABLE DESIGN      ENERGY     THERMAL IMAGING    LEED® 
 

Page 28 of 30 

 
 



BEA CONSULTING LLC                                         

 

CONSULTING ENGINEERS 
 

2574 NW Thurman, Suite 100        Portland, Oregon 97210-2524    Phone 503.295.4953     Fax  503.222.1453 
 

75-6138 Alii Drive, Suite 13               Kailua-Kona, Hawaii  96740  
 

MECHANICAL     SUSTAINABLE DESIGN      ENERGY     THERMAL IMAGING    LEED® 
 

Page 29 of 30 

 



BEA CONSULTING LLC                                         

 

CONSULTING ENGINEERS 
 

2574 NW Thurman, Suite 100        Portland, Oregon 97210-2524    Phone 503.295.4953     Fax  503.222.1453 
 

75-6138 Alii Drive, Suite 13               Kailua-Kona, Hawaii  96740  
 

MECHANICAL     SUSTAINABLE DESIGN      ENERGY     THERMAL IMAGING    LEED® 
 

Page 30 of 30 

 
 

END OF ANALYSIS 



SUPPLY FAN SCHEDULE

EXHAUST FAN SCHEDULE

AIR HANDLING UNIT SCHEDULE

CONDENSING UNIT SCHEDULE

VENTILATION SCHEDULE CO2 GENERATOR UNIT SCHEDULE BUILDING AIR
BALANCE TABLE
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