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Example: A slam-
dunk project on 
which to pull a 
permit in 1988, eh?



Hanging permits happen…



Stop-construction issued
•Shallow foundation in Pueblo

•10-inch round supply plenum for two-story 
homes in Pueblo (CO)

•Unvented crawl spaces (Denver metro; several 
jurisdictions)

•No-header design on non-load-bearing wall 
(almost…)



A process to smooth code bumps
•Projected directed by PNNL

•Colleague: Eric Makela

•Step 1: Identify persistent problems
•New materials and/or products

•New information (e.g., building science)



A process to smooth code bumps

Step 2: Generate short (2-pager*) supporting 
documents

•Statement of the problem/rationale

•Background/description/rationale

•Plan review/field inspection guidance

•Supporting citations from the code(s)

•Illustrations/photos
*  most of the time  (crawl spaces? 2-page opus?)



Please make this an 
interactive session

•Expect to hear your suggestions

•What troublesome items, technologies, 
products would you like to see covered?

•What about priorities?



1.  Frost-Protected 
Shallow Foundation

•Problem

•Background/description

•Plan reviewer/inspector 
guidance

•Code citations

•Diagrams



2.  HVAC Design: Pressure 
relief in bedrooms

•Problem

•Background

•Plan review/inspection 
guidance

•Code citations

•Graphic/photo



Pressure relief in bedrooms

Jump 
ducts, 
or...

...offset 
transfer-
air grilles

Two return-
air / 
pressure-
relief 
methods for 
bedroomsHallway

• Acceptable solutions



3.  Condensing dryers

•Problem

•Background

•Plan review/inspection 
guidance

•Code citations

•Graphic





…unless codes 
don’t allow it



Allowable Use of 
Sealants on Ductwork



4.  Allowable duct sealants

•Problem

•Background

•Plan review/inspection 
guidance

•Code citations

•Graphic
(No: this is not a product promo…)



5.  Crawlspace: everyone’s winner



Battling over crawl spaces…



.

     How crawl spaces typically work 
                 (heating season)

--Poor sealing of house-to-crawl floor.
--When delta T = 15 degF+, and no 
wind, stack effect draws crawl space 
air into home.  When delta T = 30 deg 
+, stack effect can overcome breeze.
--Homes with passively vented crawls 
+/- 25% leakier than homes over other 
foundation types.  
--Pollutants in crawl space air enter 
home before exiting high-side holes.

Poly ground cover 
helps reduce 
moisture problems

.

   How crawl spaces typically work 
               (HVAC on -- heating season)

--Poor sealing of house-to-crawl floor.
--When delta T = 15 degF+, and no wind, 
stack effect draws crawl space air into 
home.  When delta T = 30 deg +, stack effect 
can overcome breeze.
--Homes with passively vented crawls +/- 
25% leakier than homes over other 
foundation types.  When HVAC blower 
operates, house air leakage can double .
--Pollutants in crawl space air enter home 
before exiting high-side holes.

Poly ground cover helps 
reduce moisture 
problems

HVAC on  -=

+

 -

+

When furnace 
operates, leaky return 
ducts create negative 
pressure, draw in 
more cold outdoor air.            = cold outdoor air drawn in

           = heated indoor air leaks out

.

How vented crawl space 
works on paper (heating 
season)

--Proper amount of vent installed
--Cross ventilation carries out 
moisture, soil gases and other 
pollutants (e.g. leached pesticides).
--House above is isolated from 
crawl space.
--Any ductwork in crawl space is 
"substantially airtight," per code
--Happy ever after, end of story.

Poly ground cover helps 
reduce moisture and 
size of venting required

.

 Five steps to conditioned, vented crawl spaces
                               (heating season)
1. Vent the crawl with house air, drawn from 
house above through transfer-air grille(s) 
2.  Use a quiet (e.g., 0.5 sone) small fan (e.g., 40 
cfm, varying with volume) designed for 
continuous operation (5-10 years)
3.  No atmospherically drafted combustion 
appliances within the conditioned space
4.  Sealing continuous ground cover to 
foundation/piers is critical .
5.  Seal all ductwork   
--Stack effect somewhat reduced
--Homes with conditioned crawls tighter than 
homes with vented crawls
--Crawl conditioning will be within a few degrees 
of house temperature and relative humidity

Continuous ground cover 
sealed to foundation 
walls and piers.           = cold outdoor air drawn in

           = heated indoor air leaks out
           = conditioned air

-Slight negative pressure



6.  Drywall clips
•Problem

•Background

•Plan review/inspection 
guidance

•Code citations

•Graphic



Other items/products/topics
• Advanced framing

• 7. Single top plates
• 8. No headers above windows (non-load-bearing 
walls)
• 9. Strapping walls (using foam sheathing)

• 10. Evaluating HVAC sizing calcs
• 11. Unvented insulated ceilings (climate 
specific)



Other items/products/topics
• 12.  Combo heaters
• 13.  Sizing combustion air ducts

• 14.  Issue of ducts in exterior walls
• 15.  Cellulose insulation

• 16.  Vapor barrier requirements (17, 18…)



Suggestions?

Contact info:

Steve Andrews @ 303-759-1998, 
sbandrews@att.net

Craig Conner @ PNL509-366-0046

Craig.conner@pnl.gov



Historic natural gas spot prices

TFC Commodity Charts
Natural Gas (NG, NYMEX)
Monthly Price Chart
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