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2.0100.1b - Hand Protection

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure
 
Specifications:
Durable and wrist-protecting gloves will be worn that can withstand work activity

.............
Minimize skin contact with contaminants

Protect hands from sharp objects

......
Recognize potential risks

6DIH
Wear appropriate hand protection

Health and Safety > Safe Work Practices > Safe Work Practices ��������E���+DQG�SURWHFWLRQ

Judith Darst
Washington Department of Commerce 8 of 209�
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��������E ��+DQG�PURWHFWLRQ

GOOD: Wear nitrile gloves when handling mastic Inspect gloves for holes and damage to minimize risk

Health and Safety > Safe Work Practices > Safe Work Practices ��������E���+DQG�SURWHFWLRQ
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��������F - RespLUDtory Protection

DHVLUHG�2XWFRPH�
:RUN FRPSOHWHG VDIHO\ ZLWKRXW LQMXU\ RU KD]DUGRXV H[SRVXUH

6SHFLILFDWLRQ�V��
,I WKH ULVN RI DLUERUQH FRQWDPLQDQWV FDQQRW EH SUHYHQWHG� SURSHU UHVSLUDWRU\ SURWHFWLRQ ZLOO EH
SURYLGHG DQG ZRUQ �H�J�� 1��� RU HTXLYDOHQW IDFH PDVN�

:KHQ DSSO\LQJ ORZ SUHVVXUH ��FRPSRQHQW VSUD\ SRO\XUHWKDQH IRDP� DLU SXULI\LQJ PDVNV ZLWK DQ
RUJDQLF YDSRU FDUWULGJH DQG 3���� SDUWLFXODWH ILOWHU ZLOO EH XVHG

:KHQ DSSO\LQJ KLJK�SUHVVXUH 63) LQVXODWLRQ� VXSSOLHG DLU UHVSLUDWRUV �6$5V� ZLOO EH XVHG

&RQVXOW 6'6V IRU UHVSLUDWRU\ SURWHFWLRQ UHTXLUHPHQWV

2EMHFWLYH�V��
0LQLPL]H H[SRVXUH WR DLUERUQH FRQWDPLQDQWV �H�J�� LQVXODWLRQ PDWHULDOV� PROG VSRUHV� IHFHV�
EDFWHULD� FKHPLFDOV�

8QVDIH
:RUNHUV IDFH KHDOWK ULVNV ZLWKRXW WKH SURSHU
UHVSLUDWRUV�

%HVW�3UDFWLFH
5HWURILWV FDQ KDYH PXOWLSOH GLIIHUHQW
UHVSLUDWRU\ SURWHFWLRQ UHTXLUHPHQWV�
GHSHQGLQJ RQ PDWHULDOV EHLQJ LQVWDOOHG

+HDOWK DQG 6DIHW\ ! 6DIH :RUN 3UDFWLFHV ! 6DIH :RUN 3UDFWLFHV ��������F���5HVSLUDWRU\�SURWHFWLRQ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ��� $SULO ��� �����

Page 9 of 334
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��������F ��5HVSLUDWRU\�PURWHFWLRQ

Whenever airborne contaminants are
a possibility, wear an N-95 mask

For two-component spray insulation,
P-100 respirators should be used

All P-100s should be fitted to the
individual worker

When working with high-pressure
spray foam, use a Supplied Air
Respirator

When unsure what level of protection
is necessary, check the SDS

Health and Safety > Safe Work Practices > Safe Work Practices ��������F���5HVSLUDWRU\�SURWHFWLRQ

Judith Darst
Washington Department of Commerce 11 of 209�
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��������G - (lectrical Safety

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
An electrical safety assessment will be performed

All electric tools will be protected by ground-fault circuit interrupters (GFCI)

Three-wire type extension cords will be used with portable electric tools

Worn or frayed electrical cords will not be used

Water sources (e.g., condensate pans) and electrical sources will be kept separate

Metal ladders will be avoided

Special precautions will be taken if knob and tube wiring is present

Aluminum foil products will be kept away from live wires

For arc flash hazards, NFPA 70E will be consulted

2EMHFWLYH�V��
Avoid electrical shock and arc flash hazards

8QVDIH
Inspect house for unsafe electrical situations Attics and crawl spaces should be inspected

closely for electrical safety before work
begins

Health and Safety > Safe Work Practices > Safe Work Practices ��������G���EOHFWULFDO�VDIHW\

Judith Darst
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��������G ��EOHFWULFDO�SDIHW\

Use GFCIs and three-wire extension
cords for all power tools

Electrical wiring should not be located
near a water source

Use fiberglass ladders in place of
metal

Recognize if knob and tube wiring is
present and take special precautions

Follow NFPA 70E 2012 guidelines for
arc flash hazards

Health and Safety > Safe Work Practices > Safe Work Practices ��������G���EOHFWULFDO�VDIHW\

Judith Darst
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��������H - Carbon Mono[ide (CO)

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
All homes will have a carbon monoxide alarm

Ambient CO will be monitored during combustion testing and testing will be discontinued if ambient
CO level inside the home or work space exceeds 70 parts per million (ppm)

2EMHFWLYH�V��
Protect worker and occupant health

8QVDIH
STOP WORK if CO levels are higher than
35ppm!!

%HVW�3UDFWLFH
Install carbon monoxide alarms

7RROV�
1. Personal Carbon Monoxide (CO)
monitor during combustion safety testing

0DWHULDOV�
1. Carbon Monoxide (CO) alarm

Carbon Monoxide (CO) Detectors: Local agencies shall install a minimum of one carbon monoxide
(CO) detector per floor in every dwelling unit where detectors are not present or are inoperable. 
Replacement of operable CO detectors is not an allowable cost. CO detectors shall be installed in 
accordance with manufacturer’s requirements. a. Detector standards: Detectors shall have:

(1) A 5-year warranty for residential models or 1-year warranty for commercial low-level models.

(2) An electrochemical sensor.

Health and Safety > Safe Work Practices > Safe Work Practices ��������H���&DUERQ�PRQR[LGH��&2�

Judith Darst
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(3) A digital display that indicates CO levels in Parts Per Million (ppm).

(4) The capability to accurately detect and display low levels of carbon monoxide to 15 ppm.

(5) A label to verify testing and listing to the UL 2034 Standard.

Exception: CO Detectors need not be UL listed if a low level detector is desired. To comply with this
exception, these commercial low-level detectors must meet or exceed all of the following:

(D) ACGIH and NIOSH Standards.

Health and Safety > Safe Work Practices > Safe Work Practices ��������H���&DUERQ�PRQR[LGH��&2�

Judith Darst
Washington Department of Commerce 15 of 209
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��������I - Protective Clothing

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
SDSs and OSHA regulations will be consulted for protective clothing and equipment

Eye protection will always be worn (e.g., safety glasses, goggles if not using full-face respirator)

2EMHFWLYH�V��
Protect worker from skin contact with contaminants

Minimize spread of contaminants

 %HIRUH
Workers should be aware of work required
and dress appropriately

 $IWHU
Ensure workers have proper protective
equipment for work environment

Health and Safety > Safe Work Practices > Safe Work Practices ��������I���3URWHFWLYH�FORWKLQJ
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��������J - Confined Space Safety

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
Access and egress points will be located before beginning work

Inspection will be conducted for frayed electrical wires

Adequate ventilation will be provided

Use of toxic material will be reduced

2EMHFWLYH�V��
Prevent build-up of toxic or flammable contaminants

Provide adequate access and egress points

Prevent electrical shock

 $IWHU
Locate all access and egress points of
confined spaces before entering

Health and Safety > Safe Work Practices > Safe Work Practices ��������J���&RQILQHG�VSDFH�VDIHW\

Judith Darst
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��������J ��&RQILQHG�SSDFH�SDIHW\

Perform visual inspection of confined
spaces before beginning work

Check for frayed or worn electrical
wires

In confined spaces, use a ventilator

Check GHS labels and Safety Data
Sheets for all materials to minimize
hazards

Health and Safety > Safe Work Practices > Safe Work Practices ��������J���&RQILQHG�VSDFH�VDIHW\

Judith Darst
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��������K - Power Tool Safety

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
Power tools will be inspected and used in accordance with manufacturer specifications and OSHA
regulations to eliminate hazards such as those associated with missing ground prongs, ungrounded
circuits, misuse of power tools, noise, and improper or defective cords or extension cords

All devices used will be verified as GFCI protected or double insulated

Exhaust gases from compressors and generators will be prevented from entering interior space

2EMHFWLYH�V��
Prevent power tool injuries

Health and Safety > Safe Work Practices > Safe Work Practices ��������K���3RZHU�WRRO�VDIHW\

Judith Darst
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��������M - (rgonomic Safety

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
Appropriate PPE will be used (e.g., knee pads, bump caps, additional padding)

Proper equipment will be used for work

Proper lifting techniques will be used

2EMHFWLYH�V��
Prevent injuries from awkward postures, repetitive motions, and improper lifting

8QVDIH
Workers will take precautions to protect
themselves on the job site

%HVW�3UDFWLFH
Hard hats, knee pads, bump caps, and team
lifts help to prevent injury

Health and Safety > Safe Work Practices > Safe Work Practices ��������M���EUJRQRPLF�VDIHW\

Judith Darst
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2��1���1m - Heat and Thermal Stress

Desired Outcome:
:RUN FRPSOHWHG VDIHO\ ZLWKRXW LQMXU\ RU KD]DUGRXV H[SRVXUH

Specification(s):
(QVXUH VWDII LV DZDUH RI ULVNV GXULQJ VXPPHU PRQWKV� LQFOXGLQJ WKH V\PSWRPV RI KHDW VWURNH DQG
KHDW H[KDXVWLRQ

$SSURSULDWH YHQWLODWLRQ� K\GUDWLRQ� UHVW EUHDNV� DQG FRROLQJ HTXLSPHQW ZLOO EH SURYLGHG

��� ZLOO EH GLDOHG ZKHQ QHFHVVDU\

Objective(s):
3UHYHQW KHDW VWURNH� KHDW VWUHVV� DQG FROG VWUHVV UHODWHG LQMXULHV

$WWLFV DQG FUDZO VSDFHV FDQ EH GDQJHURXV
ZRUN SODFHV LQ WKH KHDW

.HHS ZRUNHUV FRPIRUWDEOH ZLWK K\GUDWLRQ DQG
FRRO YHVWV

([FHVVLYH KHDW HDVLO\ EXLOGV XS LQ DWWLF VSDFHV� :KHQ WKH KHDW LQ WKHVH VSDFHV LV HQRXJK WR
RYHUFRPH D ZRUNHU DQG SUHYHQW\ WKHP IURP H[LWLQJ ZLWKRXW DVVLVWDQFH� LW LV NQRZQ DV D WKHUPDO
KD]DUG� 3UHYHQW ZRUNHU H[SRVXUH WR WKHUPDO KD]DUGV ZLWK WKH IROORZLQJ PHDVXUHV�

� UHGXFH WKH WHPSHUDWXUH LQ WKH VSDFH ZLWK PHFKDQLFDO YHQWLODWLRQ�
� HQVXUH ZRUNHUV DUH GULQNLQJ SOHQW\ RI ZDWHU
� ZRUNHUV ZLOO ZHDU cool vests
� UHVFKHGXOH ZRUN IRU WLPHV ZKHQ WKRVH VSDFHV GR QRW SUHVHQW WKHUPDO KD]DUGV

+HDOWK DQG 6DIHW\ ! 6DIH :RUN 3UDFWLFHV ! 6DIH :RUN 3UDFWLFHV 2��1���2N - Heat and thermal stress

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ����

Page 20 of 334
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��������S - Lead Paint Assessment

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
Presence of lead based paint in pre-1978 homes will be assumed unless testing confirms otherwise

The Environmental Protection Agency (EPA) Renovation, Repair, and Painting (RRP) Program Rule
(40 CFR Part 745) in pre-1978 homes and proposed changes to this rule (Federal Register/Vol. 75,
No. 87/May 6, 2010) will be complied with, to be superseded by any subsequent final rulemaking or
any more stringent state or federal standards

2EMHFWLYH�V��
Protect workers and occupants from potential lead hazards

Exterior lead containment elements

EPA�recognized Lead Test Kit

7RROV�
1. PPE
2. Containment tools
3. HEPA Vacuum
4. Lead safe engineering controls

0DWHULDOV�
1. EPA approved Lead test kit
2. Containment materials: caution tape,

signs, poly

Health and Safety > Safe Work Practices > Safe Work Practices ��������S���/HDG�SDLQW�DVVHVVPHQW
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��������E - Vermiculite

DHVLUHG�2XWFRPH�
Work is completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
OSHA asbestos abatement protocol 29 CFR 1926.1101 will be followed if vermiculite insulation is
present

If unsure whether material contains asbestos, a qualified asbestos professional will be contacted to
assess the material and to sample and test as needed

When working around asbestos-containing material (ACM), the following will not be done:

• Dust, sweep, or vacuum debris
• Saw, sand, scrape, or drill holes in the material
• Use abrasive pads or brushes to strip materials

Attic insulation that looks like vermiculite (as opposed to fiberglass, cellulose, or urethane foams)
will not be removed or disturbed

2EMHFWLYH�V��
Protect workers from toxic exposure

 %HIRUH
Material identified as vermiculite may contain
asbestos

 $IWHU
If asbestos is suspected, call an EPA-
accredited professional

Note: It is assumed Vermiculite is an Asbestos Containing Material (ACM) since sample testing
protocols of a non homogeneous material are unable to "prove" absence of Asbestos in all the
material present.

Health and Safety > Safe Work Practices > Insulation ��������E���9HUPLFXOLWH

Judith Darst
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Removal of vermiculite in attics shall be done by certified Asbestos professionals licensed by the
state of Washington Labor and Industry in accordance WAC 296-65-010 workers, 296-65-012
supervisors, 296-65-017 certified firms

The Zonolite Vermiculite Insulation Trust has been established to assist homeowners with cost of
removal of Zonolite insulation in attics� 7he Trust will also assit with cost of reinsulating attic. See link
for additional information http://www.zonoliteatticinsulation.com/claim-form/

Health and Safety > Safe Work Practices > Insulation ��������E���9HUPLFXOLWH

Judith Darst
Washington Department of Commerce 24 of 209�
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��������E ��9HUPLFXOLWH

Do not disturb vermiculite by vacuuming, dusting, or
sweeping

Do not disturb vermiculite by drilling, sanding, scraping,
sawing, etc.

Health and Safety > Safe Work Practices > Insulation ��������E���9HUPLFXOLWH
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��������F - Raw Fuel

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
Raw fuel leaks will be monitored for before entering building spaces

If leaks are found, testing will be discontinued and condition reported to occupant immediately

2EMHFWLYH�V��
Protect worker and occupant health

 %HIRUH
Fuel leaks need to be repaired by
appropriate professional

 $IWHU
Notify occupant of any leaks

7RROV�
1. Gas sniffer
2. Bubble solution

Health and Safety > Safe Work Practices > Heating and Cooling Equipment ��������F���5DZ�IXHO

Judith Darst
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��������F ��5DZ�FXHO

Check all raw fuel lines for leaks Use multiple methods to test for
leakage--bubble solution

If bubbles develop, leak is present.
Notify occupant

Any leaks found should be reported to
occupant and work stopped

Health and Safety > Safe Work Practices > Heating and Cooling Equipment ��������F���5DZ�IXHO

Judith Darst
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��������F - Asbestos

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
Identify asbestos hazards in boiler and pipe insulation and remediate in accordance with EPA
guidelines

2EMHFWLYH�V��
Protect workers and occupants from asbestos exposure

8QVDIH
Suspicious pipe insulation may contain
asbestos

When asbestos is suspected, call in EPA-
accredited professionals.

Health and Safety > Safe Work Practices > Heating and Cooling Equipment ��������F���$VEHVWRV
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��������E - Mercury

DHVLUHG�2XWFRPH�
Work completed safely without injury or hazardous exposure

6SHFLILFDWLRQ�V��
When replacing existing thermostats, identify and dispose of any mercury containing thermostats in
accordance with Environmental Protection Agency (EPA) guidance

2EMHFWLYH�V��
Protect workers and occupants from mercury exposure

8QVDIH
Mercury thermostats should be replaced and
disposed of properly

8QVDIH
Do NOT dispose of mercury thermostats in
the trash--find local recycling

Paraphrased from 40 CFR 273.14: A universal waste mercury-containing thermostat or container
containing only universal waste mercury-containing thermostats should be labeled or marked clearly
with any of the following phrases: "Universal Waste-Mercury Thermostat(s)," "Waste Mercury
Thermostat(s)," or "Used Mercury Thermostat(s)." **Contact thermostat-recycle.org or earth911.org
for recycling options.

Health and Safety > Safe Work Practices > Heating and Cooling Equipment ��������E���0HUFXU\

Judith Darst
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��������G����������G����������E - Onsite Documentation

DHVLUHG�2XWFRPH�
&RQVLVWHQW� WKHUPDO ERXQGDU\ EHWZHHQ FRQGLWLRQHG DQG XQFRQGLWLRQHG VSDFH FRQWUROV WKH KHDW IORZ

6SHFLILFDWLRQ�V��
$ GDWHG UHFHLSW VLJQHG E\ WKH LQVWDOOHU ZLOO EH SURYLGHG WKDW LQFOXGHV�

� ,QVXODWLRQ W\SH
� &RYHUDJH DUHD
� 5�YDOXH
� ,QVWDOOHG WKLFNQHVV DQG VHWWOHG WKLFNQHVV
� 1XPEHU RI EDJV LQVWDOOHG LQ DFFRUGDQFH ZLWK PDQXIDFWXUHU VSHFLILFDWLRQV

��������2EMHFWLYH�V��
        'RFXPHQW MRE FRPSOHWLRQ WR FRQWUDFW VSHFLILFDWLRQV

        &RQILUP DPRXQW RI LQVXODWLRQ LQVWDOOHG

        (QVXUH DELOLW\ WR PDWFK EDJV UHTXLUHG IRU WRWDO DUHD FRPSOHWHG

        &RPSO\ ZLWK �� &)5 ������

�����%HVW�3UDFWLFH
        ,QIRUPDWLRQ RQ LQVXODWLRQ LQVWDOOHG VKRXOG EH 
        SRVWHG QHDUE\

%���%HVW�3UDFWLFH
         3RVWHG LQIR LQFOXGHV LQVXODWLRQ W\SH� U�YDOXH�
         GHSWK� FRYHUDJH DUHD� HWF�

        7KLV UHTXLUHPHQW DSSO\V ZKHQHYHU LQVXODWLRQ LV LQVWDOOHG�

        5HIHUHQFH �� &)5 ������� 7KH LQVWDOOHU� PXVW SURYLGH WKH FXVWRPHU RU FOLHQW GRFXPHQWDWLRQ UHJDUGLQJ
        WKH LQVXODWLRQ LQVWDOOHG� 'RFXPHQWDWLRQ ZLOO LQGLFDWH WKH FRYHUDJH DUHD� WKLFNQHVV� DQG 

,QVXODWLRQ ! $WWLFV�)ORRUV�:DOOV       2QVLWH�doFXPHQWDWLRQ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� ����

�
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5�YDOXH RI WKH LQVXODWLRQ�7KH LQVXODWLRQ FHUWLILFDWLRQ PXVW EH GDWHG DQG VLJQHG E\ WKH LQVWDOOHU�
,QVXODWLRQ FHUWLILFDWH WR EH SRVWHG DW HQWUDQFH WR DWWLF RU FUDZOVSDFH DQG D FRS\ VKDOO EH SURYLGHG
IRU SURMHFW ILOH�

7R ILJXUH RXW WKH 5�YDOXH RI WKH LQVXODWLRQ� XVH WKH GDWD WKDW WKH PDQXIDFWXUHU JLYHV \RX�

,QVXODWLRQ !  $WWLFV�)ORRUV�:DOOV             Onsite documentation

�
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$SSHQGL[�E�

2FFXSDQW�EGXFDWLRQ!)RUFHG�$LU�V\VWHPV�
6LQJOH�)DPLO\�+RPHV�

7LWOH� 6SHFLILFDWLRQ�V�� 2EMHFWLYH�V��

5.3003.7a 
Basic operation  

Basic operation of the equipment will 
be explained to the occupant (e.g., 
design conditions, efficiency 
measures, differences from previous 
system or situation) 

Ensure occupant has a reasonable expectation of 
the equipment's capability 2264 

5.3003.7b 
System controls (e.g., 
thermostat, 
humidistat)  

Proper operation and programming of 
system controls to achieve 
temperature and humidity control will 
be explained to the occupant 

Ensure occupant can operate system controls 
2265 

5.3003.7c 
System disconnects  

Indoor and outdoor electrical 
disconnects and fuel shut-offs will be 
demonstrated to occupant 

Ensure occupant can shut off equipment in 
emergencies 2266 

5.3003.7d 
Combustion air inlets  

Location of combustion air inlets will 
be identified for occupant in 
accordance with NFPA 31, 54, and 
58 

Importance of not blocking inlets 
will be explained to occupant 

Ensure occupant does not block combustion air 
inlets 2267 

�
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$SSHQGL[�E�

2FFXSDQW�EGXFDWLRQ!)RUFHG�$LU�V\VWHPV�
6LQJOH�)DPLO\�+RPHV�

7LWOH� 6SHFLILFDWLRQ�V�� 2EMHFWLYH�V��

5.3003.7e 
Blocking air flow  

Importance of cleaning dust and debris 
from return grilles will be explained to 
occupant 

Proper placement of interior furnishings 
with respect to registers will be explained 
to occupant 

Negative consequences of closing 
registers will be explained to occupant 

Importance of leaving interior doors open 
as much as possible will be explained to 
occupant 

Ensure occupant does not prevent equipment 
from operating as designed 2268 

�
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$SSHQGL[�E�

2FFXSDQW�EGXFDWLRQ!)RUFHG�$LU�V\VWHPV�
6LQJOH�)DPLO\�+RPHV�

7LWOH� 6SHFLILFDWLRQ�V�� 2EMHFWLYH�V��

5.3003.7f 
Routine maintenance  

Proper filter selection and how to change 
the filter will be explained to occupant 

Importance of keeping outside unit clear 
of debris, vegetation, decks, and other 
blockage will be explained to occupant 

Importance and timing of routine 
professional maintenance will be 
explained to occupant 

There will be no air bypass around the 
filters and new central forced air HVAC 
systems will have minimum MERV 6 
filtration 

Ensure equipment operates as designed 
2269 

�
Page 33 of 334



$SSHQGL[�E�

2FFXSDQW�EGXFDWLRQ!)RUFHG�$LU�V\VWHPV�
6LQJOH�)DPLO\�+RPHV�

7LWOH� 6SHFLILFDWLRQ�V�� 2EMHFWLYH�V��

5.3003.7g 
Calling heating, 
ventilation, and air 
conditioning (HVAC) 
contractor  

Situations when the occupant should 
contact the HVAC contractor will be 
explained, including: 

• Fuel odors
• Water draining from secondary drainline
• Emergency heat indicator always on for

a heat pump system 
• System blowing cold air during heating

season and vice versa 
• Icing of the evaporator coil during cooling

mode 
• Outside unit never defrosts
• Unusual noises
• Unusual odors

Notify occupant to contact installer when 
system is not operating as designed 2270 

5.3003.7h 
Carbon monoxide (CO)  

A carbon monoxide (CO) alarm will be 
installed 

Occupant will be made aware of operation of 
CO alarm 2271 

5.3003.7i 
Warranty and service  

Occupant will be provided with relevant 
manuals and warranties 

The labor warranty will be explained and 
the occupant will be given a phone number 
to call for warranty service 

Provide manuals and warranties for future 
servicing 2272 

�
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���2�2�1e - Occupant (ducation!Ventilation

Desired Outcome:
)DQ FRQWUROV VXSSRUW YHQWLODWLRQ VWUDWHJ\

Specification(s):
$ V\VWHP RSHUDWLRQ JXLGH GHVLJQHG IRU RFFXSDQWV �QRQ�SURIHVVLRQDOV� ZLOO EH SURYLGHG WR H[SODLQ
KRZ DQG ZK\ WR RSHUDWH V\VWHP

$ ODEHO LQGLFDWLQJ WKH SUHVHQFH DQG SXUSRVH RI WKH YHQWLODWLRQ V\VWHP ZLOO EH LQFOXGHG RU D FRS\ RI
WKH V\VWHP RSHUDWLRQ JXLGH ZLOO EH SRVWHG DW WKH HOHFWULFDO SDQHO

Objective(s):
(GXFDWH RFFXSDQWV DERXW V\VWHP RSHUDWLRQ DQG LPSRUWDQFH

'HOLYHU LQWHQGHG DLU H[FKDQJH

9HQWLODWLRQ V\VWHP RSHUDWLRQ JXLGH IRU
RFFXSDQWV

$ ODEHOHG VZLWFK IRU PDQXDO RYHUULGH

6:6 ��������G � $ ODEHOHG VZLWFK IRU PDQXDO RYHUULGH WR EH LQFOXGHG IRU WKH YHQWLODWLRQ V\VWHP�
/RFDWLRQV VXLWDEOH IRU WKH PDQXDO RYHUULGH ODEHO LQFOXGH�

� 6ZLWFK SODWH
� %UHDNHU SDQHO
� )DQ KRXVLQJ

9HQWLODWLRQ ! :KROH %XLOGLQJ 9HQWLODWLRQ ! &RPSRQHQW ���2�2�1e - Occupant education!Ventilation

"9HQWLODWLRQ-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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�������1e - Occupant (ducation!Dryer Vent Maintenance

DHVLUHG�2XWFRPH�
Dryer air exhausted efficiently and safely

6SHFLILFDWLRQ�V��
Occupant will be instructed to keep lint filter and termination fitting clean

Occupant will be instructed to keep dryer booster fan clean, if present

Occupant will be instructed on clothes dryer operation safety including information on items that
must not be placed in the clothes dryer (items with any oil or other flammable liquid on it, foam,
rubber, plastic or other heat-sensitive fabric, glass fiber materials)

2EMHFWLYH�V��
Effectively move air from clothes dryer to outside

8QVDIH
Neglect of clothes dryer maintenance can
cause fire hazards

%HVW�3UDFWLFH
Occupants should be taught to clean lint
filters and termination fittings

Ventilation > Exhaust > Appliance Exhaust Vent   6.6005��H���2FFXSDQW�eGXFDWLRQ!Dryer vent maintenance

Judith Darst
Washington Department of Commerce 192 of 209�
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�������1e - Occupant (ducation!Dryer Vent Maintenance 

In homes with booster fans, occupant should know
location and how to clean

Occupants should be taught never to put flammable
articles in dryer (in this case, oily rags)

Ventilation > Exhaust > Appliance Exhaust Vents �������1e - Occupant education!Dryer vent maintenance  

Judith Darst
Washington Department of Commerce 193 of 209�
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��������D - AssessmeQt

DHVLUHG�2XWFRPH�
$FFXUDWH LQIRUPDWLRQ DERXW DSSOLDQFH VDIH RSHUDWLRQ LV JDWKHUHG

6SHFLILFDWLRQ�V��
(PHUJHQF\ SUREOHPV �H�J�� DPELHQW JDV OHYHOV JUHDWHU WKDQ ��� /RZHU ([SORVLRQ
/LPLW �/(/�� DPELHQW &2 OHYHOV WKDW H[FHHG �� SSP� ZLOO EH FRPPXQLFDWHG
FOHDUO\ DQG LPPHGLDWHO\ WR WKH FXVWRPHU� WKH KRPH VKDOO EH HYDFXDWHG� DQG DSSURSULDWH SHUVRQQHO
�H�J�� +9$& WHFKQLFLDQ� XWLOLW\� HPHUJHQF\ VHUYLFHV� VKDOO EH FRQWDFWHG� 
 
6LJQLILFDQW SUREOHPV �H�J�� JDV OHDN OHVV WKDQ ��� /(/� DPELHQW &2 OHYHOV WKDW H[FHHG �� SSP EXW OHVV
WKDQ �� SSP� ZLOO EH FRPPXQLFDWHG FOHDUO\ DQG LPPHGLDWHO\ WR WKH FXVWRPHU DQG DSSURSULDWH VROXWLRQV
ZLOO EH VXJJHVWHG 

([DPLQH DSSOLDQFH IRU VLJQV RI GDPDJH� PLVXVH� LPSURSHU UHSDLUV� DQG ODFN RI PDLQWHQDQFH

2EMHFWLYH�V��
(QVXUH V\VWHP GRHV QRW KDYH SRWHQWLDOO\ IDWDO SUREOHPV
  
 
 
 
  

 %HIRUH
8QVDIH FRPEXVWLRQ DSSOLDQFHV LQGLFDWH QHHG
IRU UHSDLU RU UHSODFHPHQW

 $IWHU
,Q FDVHV RI UHSODFHPHQW� HQVXUH QHZ
DSSOLDQFH LV VDIH DQG VL]HG SURSHUO\

)ROORZ 6WDWH RI :DVKLQJWRQ FRPEXVWLRQ VDIHW\ WHVWLQJ SURWRFROV IRXQG LQ $SSHQGL[ $

+HDOWK DQG 6DIHW\ ! &RPEXVWLRQ 6DIHW\ ! &RPEXVWLRQ 6DIHW\ 7HVWLQJ�*HQHUDO ��������D���$VVHVVPHQW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ��� 0DUFK ��� ����

�
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��������D ��$VVHVVPHQW

$VVHVV H[LVWLQJ FRPEXVWLRQ
DSSOLDQFHV IRU GDPDJH DQG UHSODFH
ZKHQ QHFHVVDU\

:KHQ D VLPSOH ILOWHU FOHDQLQJ RU
UHSODFHPHQW ZLOO KHOS� PDNH LW KDSSHQ

(QVXUH WKHUH LV DGHTXDWH PDNH�XS DLU
�� FRPEXVWLRQ DLU LQOHW LQ FORVHW

6WRS WKH PLVXVH RI FRPEXVWLRQ
DSSOLDQFHV �� KHUH DQ XQYHQWHG SURSDQH 

.HHS RFFXSDQW DSSULVHG RI DQ\ KHDOWK
KHDWHU LV IRXQG LQVLGH RU VDIHW\ FRQFHUQV

+HDOWK DQG 6DIHW\ ! &RPEXVWLRQ 6DIHW\ ! &RPEXVWLRQ 6DIHW\ 7HVWLQJ�*HQHUDO ��������D���$VVHVVPHQW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ��� 0DUFK ��� �����
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��������E - Fuel LeaN Detection

DHVLUHG�2XWFRPH�
Accurate information about appliance safe operation is gathered

6SHFLILFDWLRQ�V��
Inspect and test for gas or oil leakage at connections of natural gas, propane piping, or oil systems

If leaks are found, immediate action will be taken to notify occupant to help ensure leaks are
repaired

The report will specify repair for leaks and replacement for hazardous or damaged gas or oil
connectors and pipes

2EMHFWLYH�V��
Detect fuel gas leaks

Determine and report need for repair

 %HIRUH
Fuel lines should be inspected for leakage

 $IWHU
If leaks are found, notify occupant
immediately to facilitate repair

7RROV�
1. Gas sniffer
2. Spray bottle

0DWHULDOV�
1. Bubble solution

Health and Safety > Combustion Safety > Combustion Safety Testing-General ��������E���)XHO�OHDN�GHWHFWLRQ

Judith Darst
Washington Department of Commerce 34 of 209�
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��������E ��)XHO�LHDN�DHWHFWLRQ

Inspect exterior gas and oil lines for leaks and damage Inspect flex lines for damage, and check date on ring for
pre-1973 hardware

Health and Safety > Combustion Safety > Combustion Safety Testing-General ��������E���)XHO�OHDN�GHWHFWLRQ

Judith Darst
Washington Department of Commerce 35 of 209�
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2.0201.1c - Venting

2.0201.1c - Venting
Desired Outcome:
Accurate information about appliance safe operation is gathered

Specification(s):
For oil systems that require a draft regulator, the presence and operability of it (that draft regulator) 

will be Yerified and tested.

Combustion venting systems will be inspected for damage, leaks, disconnections, inadequate slope, 

and other safety hazards

2EMectiYe(s):
Determine if a regulator is present and working

Determine whether vent system is in good condition and installed properly

if ventilation system puts occupants at 

risk, it needs immedicate attention

Properly vented appliances make a house 

healthier and more efficient

8nsaIe SaIe

+eaOtK anG SaIet\ ! &oPEXstion SaIet\ ! &oPEXstion SaIet\ 
*eneUaO

�
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'HWHUPLQH LI D GUDIW UHJXODWRU LV
LQVWDOOHG DQG ZRUNLQJ

,QVSHFW YHQWLODWLRQ V\VWHPV IRU
GDPDJH

,QVSHFW YHQWLODWLRQ V\VWHPV IRU
GLVFRQQHFWHG SLSHV

,QVSHFW YHQWLODWLRQ V\VWHPV IRU
LQDGHTXDWH VORSH

,QVSHFW IRU PLVVLQJ GUDIW GLYHUWHU $OO FRPEXVWLRQ DSSOLDQFHV YHQWV DQG
IOXHV PXVW PDLQWDLQ FOHDUDQFH WR
FRPEXVWLEOHV�

��������L

DHVLUHG�2XWFRPH�
$FFXUDWH LQIRUPDWLRQ DERXW DSSOLDQFH VDIH RSHUDWLRQ LV JDWKHUHG

6SHFLILFDWLRQ�V��
$W WKH FRQFOXVLRQ RI HDFK ZRUN GD\ LQ ZKLFK HQYHORSH RU GXFW VHDOLQJ PHDVXUHV KDYH EHHQ
SHUIRUPHG� GHSUHVVXUL]DWLRQ DQG VSLOODJH WHVWLQJ ZLOO EH SHUIRUPHG

2EMHFWLYH�V��
(QVXUH ZRUN FRPSOHWHG LQ KRPH KDV QRW DGYHUVHO\ DIIHFWHG WKH RSHUDWLRQ RI FRPEXVWLRQ DSSOLDQFHV

+HDOWK DQG 6DIHW\ ! &RPEXVWLRQ 6DIHW\ ! &RPEXVWLRQ
6DIHW\ 7HVWLQJ�*HQHUDO

���������������������������������������������������������������F���9HQWLQJ

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ��� -XQH ��� ����

�
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2.0201.2a - Oustide combustion make-up air

2.0201.2a - Outside Combustion Make-Up Air
Desired Outcome:
Buildup of dangerous combustion byproducts in the living space prevented

Specification(s):
Where applicable, combustion air will be provided from the outside and installed in accordance 

with the IRC for the type of appliance installed

2EMectiYe(s):
Prevent combustion byproducts from entering the house

When adding combustion air there are 3 options:

Image 1: For homes with one permanent opening, see 2012 IRC: G2407.6.2 (304.6.2): a mini-

mumfree area of 1 in2 per 3,000 Btu/h (734 mm2/kW) of total input rating of all appliances

Image 2: For homes with two permanent vertical duct openings, see 2012 IRC G2407.6.1 

(304.6.1): aminimum free area of 1 in2 per 4,000 Btu/h (550 mm2/kW) of total input rating of all 

appliances

Image 3: For homes with two permanent horiztonal duct openings, see 2012 IRC 

G2407.6.1(304.6.1): a minimum free area of 1 in2 per 2,000 Btu/h (1,100 mm2/kW) of total 

input rating of allappliances

min free area of 1 sqin per 

3,000 Btu/h(734 mm2/kW) 

of total input rating

min free area of 1 sqin per 4,000 

Btu/h (550 mm2/kW) of total input 

rating

1 2

Health and Safety > Combustion Safety > 
Combustion Safety General

3

min free area of 1 sqin per 

2,000 Btu/h(1100 mm2/

kW) of total input rating

�
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2��2�1�2b - New Appliances

Desired Outcome:
%XLOGXS RI GDQJHURXV FRPEXVWLRQ E\SURGXFWV LQ WKH OLYLQJ VSDFH SUHYHQWHG

Specification(s):
1HZ DSSOLDQFH ZLOO EH LQVWDOOHG LQ DFFRUGDQFH ZLWK PDQXIDFWXUHU VSHFLILFDWLRQV� ���� ,5& *�������
DQG DGGLWLRQDO DSSOLFDEOH FRGHV

5HSODFHPHQW HTXLSPHQW YHQWLQJ ZLOO EH DVVHVVHG WR HQVXUH RWKHU H[LVWLQJ HTXLSPHQW LV QRW
DGYHUVHO\ DIIHFWHG

Objective(s):
3UHYHQW FRPEXVWLRQ E\SURGXFWV IURP HQWHULQJ WKH KRXVH

 Before
'DPDJHG FRPEXVWLRQ DSSOLDQFHV EH\RQG
UHSDLU VKRXOG EH UHSODFHG

 After
6HDOHG�FRPEXVWLRQ� GLUHFW�YHQW DSSOLDQFHV
VKRXOG UHSODFH XQVDIH DSSOLDQFHV

+HDOWK DQG 6DIHW\ ! &RPEXVWLRQ 6DIHW\ ! &RPEXVWLRQ 6DIHW\ 7HVWLQJ�*HQHUDO 2��2�1�2b - New appliances

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ��� 0DUFK ��� �����
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2��2�1�2b - New Appliances

7ZR�SLSH ��� HIILFLHQF\ IXUQDFHV� DQG RWKHU VHDOHG FRPEXVWLRQ� GLUHFW YHQW DSOOLDQFHV DUH YLDEOH UHSODFHPHQW
DSSOLDQFHV

+HDOWK DQG 6DIHW\ ! &RPEXVWLRQ 6DIHW\ ! &RPEXVWLRQ 6DIHW\ 7HVWLQJ�*HQHUDO 2��2�1�2b - New appliances

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ��� 0DUFK ��� �����
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��������G ��*DV�RYHQV
 
 

6SHFLILFDWLRQ�V��
*DV RYHQV ZLOO EH WHVWHG IRU &2

$ FOHDQ DQG WXQH ZLOO EH FRQGXFWHG LI PHDVXUHG &2 LQ WKH XQGLOXWHG IOXH JDVHV RI WKH RYHQ YHQW DW
VWHDG\ VWDWH H[FHHGV ��� SSP DV PHDVXUHG

2EMHFWLYH�V��
(QVXUH FOHDQ EXUQ RI JDV RYHQV

8QVDIH
,I &2 H[FHHGV ���SSP DV PHDVXUHG� RUGHU D
FOHDQ DQG WXQH

%HVW�3UDFWLFH
7HVW JDV RYHQ IRU FDUERQ PRQR[LGH XVLQJ D
FRPEXVWLRQ JDV DQDO\]HU

7RROV�
�� &RPEXVWLRQ DQDO\]HU ZLWK SUREH

)RU JDV UDQJH EXUQHUV� VSHFLI\ FOHDQ DQG WXQH LI WKH IODPH KDV DQ\ GLVFRORUDWLRQ� IODPH LPSLQJHPHQW�
DQ LUUHJXODU SDWWHUQ� RU LI EXUQHUV DUH YLVLEO\ GLUW\� FRUURGHG� RU EHQW�

��������H ��*DV�UDQJH�EXUQHUV

DHVLUHG�2XWFRPH�
%XLOGXS RI GDQJHURXV FRPEXVWLRQ E\SURGXFWV LQ WKH OLYLQJ VSDFH SUHYHQWHG

6SHFLILFDWLRQ�V��
6SHFLI\ FOHDQ DQG WXQH LI WKH IODPH KDV DQ\ GLVFRORUDWLRQ� IODPH LPSLQJHPHQW� DQ LUUHJXODU SDWWHUQ�
RU LI EXUQHUV DUH YLVLEO\ GLUW\� FRUURGHG� RU EHQW

+HDOWK DQG 6DIHW\ ! &RPEXVWLRQ 6DIHW\ ! &RPEXVWLRQ 6DIHW\ 7HVWLQJ�*HQHUDOO+������������������G���*DV�2YHQVJH�EXUQHUV

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ��� 0D\ ��� �����
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2��2�1�2e - Gas Range Burners

Desired Outcome:
%XLOGXS RI GDQJHURXV FRPEXVWLRQ E\SURGXFWV LQ WKH OLYLQJ VSDFH SUHYHQWHG

Specification(s):
5HFRPPHQG FOHDQ DQG WXQH LI WKH IODPH KDV DQ\ GLVFRORUDWLRQ� IODPH LPSLQJHPHQW� RU DQ LUUHJXODU SDWWHUQ
RU LI EXUQHUV DUH YLVLEO\ GLUW\� FRUURGHG� RU EHQW

Objective(s):
(QVXUH FOHDQ EXUQ DQG RSHUDWLRQ RI JDV UDQJH EXUQHUV

 Before
'LVFRORUDWLRQ LV D FOHDU VLJQ WKDW D JDV UDQJH
QHHGV D FOHDQ DQG WXQH

 After
$ SURSHUO\ RSHUDWLQJ JDV UDQJH EXUQHU VKRXOG
KDYH DQ HYHQ EOXH IODPH

+HDOWK DQG 6DIHW\ ! &RPEXVWLRQ 6DIHW\ ! &RPEXVWLRQ 6DIHW\ 7HVWLQJ�*HQHUDO 2��2�1�2e - Gas range burners

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ��� 0DUFK ��� �����
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��������H ��*DV�RDQJH�BXUQHUV

Yellow, uncontrolled flames indicate
the need for a clean and tune

Gas ranges should be cleaned and
tuned if improper operation is evident

Blue, even flames indicate burners are
working properly

� � �

Health and Safety > Combustion Safety > Combustion Safety Testing-General ��������H���*DV�UDQJH�EXUQHUV

Judith Darst
Washington Department of Commerce 46 of 209�
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2��2�1�2f - Solid Fuel Burning Appliances

Desired Outcome:
Buildup of dangerous combustion byproducts in the living space prevented

Specification(s):
If the solid fuel burning appliance is the primary heat source and has signs of structural failure
replace solid fuel burning appliance with UL-listed and EPA - certified appliances if the existing
appliance is not UL-listed

Objective(s):
Ensure safe operations of solid fuel burning appliances

8nsafe
Unsafe solid fuel burning appliances should
be replaced

Safe
New appliances should be UL-listed and
EPA-certified

1. New wood stoves installed on or after May 15, 2015, must meet EPA emission
requirementsand be certified to not discharge into the atmosphere any gases that contain
particulate matter in excess of a weighted average of 4.5 g/hr.

2. Washington State Dept. of Commerce requires completion of the Solid Fuel Burning
Appliance Systems Supplemental Audit Form when repairing or replacing wood stoves.

3. Wood stoves installed in mobile homes shall be rated for use in mobile homes. Follow all
manufacturer's installation specifications, especially regarding venting, mounting surfaces,
and distance to surrounding surfaces.

Health and Safety > Combustion Safety > Combustion Safety Testing-
General

2��2�1�2f - Solid fuel burning
appliances

Judith Darst
WA Department of Commerce 48 of 210�
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2��2�1�2f - Solid Fuel Burning Appliances

Locate data plate to find out appliance ratings Check appliance rating plates for EPA and UL markings
(or CSA, ETL, or WH markings)

Health and Safety > Combustion Safety > Combustion Safety Testing-
General

2��2�1�2f - Solid fuel burning
appliances

Judith Darst
WA Department of Commerce 49 of 210�

Page 51 of 334

https://sws.nrel.gov/spec/202012


��������D ��6SLOODJH�7HVW

DHVLUHG�2XWFRPH�
$FFXUDWH LQIRUPDWLRQ DERXW DSSOLDQFH VDIH RSHUDWLRQ LV JDWKHUHG

6SHFLILFDWLRQ�V��
,Q FRQGLWLRQV ZLWK ODUJHVW QHJDWLYH SUHVVXUH DV GHWHUPLQHG IURP 'HWDLO ��������H�

,I VSLOODJH LQ D FRPEXVWLRQ DSSOLDQFH ZLWK D ZDUP YHQW H[FHHGV WZR PLQXWHV GXULQJ SUHVVXUH WHVWLQJ�
VSHFLI\ PHDVXUHV WR PLWLJDWH

,I VSLOODJH LQ D FRPEXVWLRQ DSSOLDQFH ZLWK D FROG YHQW H[FHHGV ILYH PLQXWHV GXULQJ SUHVVXUH WHVWLQJ�
VSHFLI\ PHDVXUHV WR PLWLJDWH

2EMHFWLYH�V��
'HWHFW H[FHVVLYH VSLOODJH RI FRPEXVWLRQ JDVHV

8QVDIH
7HVW QDWXUDO GUDIW IXUQDFH RU ZDWHU KHDWHU IRU
VSLOODJH LQ H[FHVV RI �PLQ

%HVW�3UDFWLFH
7HVW DOO VLGHV RI QDWXUDO GUDIW IOXHV VLQFH GUDIW
PD\ EH XQHYHQ

7RROV�
�� 6PRNH SHQFLO
�� 7LPHU

��������E ��&DUERQ�PRQR[LGH��&2��WHVW�LQ�DSSOLDQFH�YHQW

DHVLUHG�2XWFRPH�
$FFXUDWH LQIRUPDWLRQ DERXW DSSOLDQFH VDIH RSHUDWLRQ LV JDWKHUHG

6SHFLILFDWLRQ�V��

D
QW

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ��� 0D\ ��� �����
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2.0201.3b - Carbon Monoxide (CO) test in appliance vent

2.0201.3b - Carbon Monoxide (CO) Test in Appliance Vent
Desired Outcome:
$FFXUDWH LQIRUPDWLRQ DERXW DSSOLDQFH VDIH RSHUDWLRQ LV JDWKHUHG

Specification(s):
&2 ZLOO EH WHVWHG IRU LQ XQGLOXWHG flXH JDVHV RI FRPEXVWLRQ DSSOLDQFHV. ,Q FRQGLWLRQV ZLWK 
ODUJHVW QHJDWLYH SUHVVXUH DV GHWHUPLQHG IURP 'HWDLO ��������H�,I &2 OHYHOV H[FHHG ��� SSP 
DLU�IUHH PHDVXUHPHQW LQ IXUQDFHV� VHUYLFH ZLOO EH SURYLGHG WR UHGXFH&2 WR EHORZ WKHVH OHYHOV 
�XQOHVV &2 PHDVXUHPHQW LV ZLWKLQ PDQXIDFWXUHU VSHFLfiFDWLRQV� 

,I &2 OHYHOV H[FHHG ��� SSP DLU�IUHH PHDVXUHPHQW LQ ZDWHU KHDWHUV RU URRP KHDWHUV� VHUYLFH 
ZLOO EH SURYLGHG WR UHGXFH &2 WR EHORZ WKHVH OHYHOV �XQOHVV &2 PHDVXUHPHQW LV ZLWKLQ PDQX�
IDFWXUHU VSHFLfiFDWLRQV�

Objective(s):
0HDVXUH &2 DQG UHSRUW H[FHVVLYH OHYHOV

CO Levels cannot exceed 200ppm 

as measured, unless to manufacturer 

specs

Test C2 leYels in undiluted Àue gases and 
exhaust outlets, when accessible

8QVDIH %HVW�3UDFWLFH

Health and Safety > Combustion 
Safety > Combustion Safety General

Tools:
1. &RPEXVWLRQ DQDO\]HU ZLWK SUREH

�
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2.0201.3b - Carbon Monoxide (CO) test in appliance vent

7HVW XQGLOXWHG IOXH JDVHV LQ LQ�
GXFHG�GUDIW IXUQDFHV

%2 OHYHOV FDQQRW 
H[FHHG ���SSP� RU 
��� SSP DLU�IUHH &2

Test accessible exhaust outlets 

for direct-vent appliances

Test accessible exhaust 

outlets for poer-vented ap-

pliances

Test undiluted flue 
gases in natural draft 
water heaters

Test undiluted flue 
gases in natural draft 
furnaces

Health and Safety > Combustion 
Safety > Combustion Safety General

�
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2.0201.3c - Final Test Out

2.0201.3c - Final Test Out

Desired Outcome:
$FFXUDWH LQIRUPDWLRQ DERXW DSSOLDQFH VDIH RSHUDWLRQ LV JDWKHUHG

Specification(s):
Final combustion testing will be conducted at project completion to ensure compli-
ance ZitK tKe aEoYe specifications

2EMectiYe(s):
Ensure safe operation of combustion appliance within the whole house system 
after any repair project

Health and Safety > Combustion Safety > Combustion Safety 
General

�
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2����1�1b - SmoNe Alarm (Battery-Operated)

Desired Outcome:
3URSHUO\ LQVWDOOHG VPRNH DODUPV

Specification(s):
%DWWHU\-RSHUDWHG DODUPV ZLOO EH LQVWDOOHG LQ DFFRUGDQFH ZLWK WKH ���� ,5& DQG PDQXIDFWXUHU
VSHFLILFDWLRQV

Objective(s):
(QVXUH SURSHU LQVWDOODWLRQ

Best Practice
$OO KRPHV VKRXOG KDYH 8/����-UDWHG VPRNH
DODUPV

3DUDSKUDVHG IURP ���� ,5& 5���� 6PRNH DODUPV ZLOO EH SHUPLWWHG WR EH EDWWHU\-RSHUDWHG ZKHQ
LQVWDOOHG LQ EXLOGLQJV ZLWKRXW FRPPHUFiDO SRZHU RU ZKHQ DOWHUDWLRQV RU UHSDLUV GR QRW UHVXOW LQ WKH
UHPRYDO RI LQWHULRU ZDOO- RU FHLOLQJ-ILQLVKHV, H[SRVLQJ WKH VWUXFWXUH WR SURYLGH DFFHVV IRU KDUG�ZLULQJ�
XQOHVV WKHUH LV DQ DWWLF� FUDZO VSDFH� RU EDVHPHQW DYDLODEOH Zhich FRXOG SURYLGH DFFHVV�

+HDOWK DQG 6DIHW\ ! 6DIHW\ 'HYLFHV ! &RPEXVWLRQ 6DIHW\ 'HYLFHV 2����1�1b - SmoNe alarm (battery-operated)

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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2����1�1b - SmoNe Alarm (Battery-Operated)

 6PRNH DODUPV FDQ EH EDWWHU\�RSHUDWHG 6PRNH DODUPV VKDOO QRW EH ZLWKLQ �� RI D FRUQHU� ,I
PRXQWHG RQ WKH ZDOO� WKH DODUP PXVW EH ZLWKLQ ��� RI WKH
FHLOLQJ�

+HDOWK DQG 6DIHW\ ! 6DIHW\ 'HYLFHV ! &RPEXVWLRQ 6DIHW\ 'HYLFHV 2����1�1b - SmoNe alarm (battery-operated)

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��������E - CO Detection and Warning (Tuipment (Battery-Operated)

DHVLUHG�2XWFRPH�
Properly installed CO alarms or monitors

6SHFLILFDWLRQ�V��
Battery-operated CO detection or warning equipment will be installed in accordance with ASHRAE
62.2 and manufacturer specifications as required by the authority having jurisdiction

2EMHFWLYH�V��
Ensure proper installation

 %HIRUH
Houses should have carbon monoxide
monitors installed near sleeping areas

 $IWHU
Battery-operated CO alarms should be
UL-2075 or UL-2034 compliant

Reference 2012 IRC R315: An approved CO alarm will be installed outside of each separate sleeping
area in the immediate vicinity of the bedrooms in dwelling units. Where sleeping areas are located at 
opposite ends of the same level, a CO detector must be installed on each end. 
 
Single-station CO alarms will comply with UL 2034 and will be installed in accordance with this code and the manufacturer’s installation
instructions. Per WPN 14-01, full compliance with ASHRAE 62.2.2013 and NFPA 720 is required.

Labeling: Installer shall write the date installed or manufacturers recommended replacement date on
the device label so it is visible without having to remove the device.

Carbon Monoxide (CO) Detectors: Local agencies shall install a minimum of one carbon monoxide
(CO) detector per floor in every dwelling unit where detectors are not present or are inoperable. 
Replacement of operable CO detectors is not an allowable cost. CO detectors shall be installed in 
accordance with manufacturer’s requirements. a. Detector standards: Detectors shall have:

(1) A 5-year warranty for residential models or 1-year warranty for commercial low-level models.

(2) An electrochemical sensor.

Health and Safety > Safety Devices > Combustion
Safety Devices

��������E���&2�GHWHFWLRQ�DQG�ZDUQLQJ�HTXLSPHQW��EDWWHU\-
RSHUDWHG�

Judith Darst
Washington Department of Commerce 51 of 209�
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(3) A digital display that indicates CO levels in Parts Per Million (ppm).

(4) The capability to accurately detect and display low levels of carbon monoxide to 15 ppm.

(5) A label to verify testing and listing to the UL 2034 Standard. 

Exception: CO Detectors need not be UL listed if a low level detector is desired. To comply with this
exception, these commercial low-level detectors must meet or exceed all of the following:
 

(D) ACGIH and NIOSH Standards.

Health and Safety > Safety Devices > Combustion
Safety Devices

��������E���&2�GHWHFWLRQ�DQG�ZDUQLQJ�HTXLSPHQW��EDWWHU\
RSHUDWHG�

Judith Darst
Washington Department of Commerce 52 of 209

�
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��������D - Knob and Tube Identification 	 ReTuired Inspection

DHVLUHG�2XWFRPH�
Live unsafe wiring identified and brought to local codes

6SHFLILFDWLRQ�V��
Contractor, assessor, auditor, or similar will inspect and assess the house to identify knob and tube
wiring

2EMHFWLYH�V��
Ensure occupant safety

Preserve the integrity and safety of the house

Knob & Tube wiring in an attic. Knob & Tube wiring inspection form, to be
completed by licensed electrician prior to
insulating

7RROV�
1. AC Voltage Detector

Washington Variance allows knob and tube (K&T) wiring to be covered with insulation, but
first requires a licensed electrician to inspect and certify in writing the knob and tube wiring system
is safe for insulation contact.

Health and Safety > Electrical > Knob and Tube Wiring ��������D���.QRE�DQG�WXEH�LGHQWLILFDWLRQ

Judith Darst
Washington Department of Commerce 54 of 209�
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��������D ��.QRE�DQG�TXEH�IGHQWLILFDWLRQ 	 ReTuired Inspection

First determine whether K&T wiring is
active using an AC voltage detector.
The tip glows red for active wiring.

Remember, K&T wiring can be
beneath the floor and in wall cavities
too.

If the K&T wiring is active, a licensed
electrician must inspect the wiring and
document the findings.

� � �

Health and Safety > Electrical > Knob and Tube Wiring ��������D���.QRE�DQG�WXEH�LGHQWLILFDWLRQ

Judith Darst
Washington Department of Commerce 55 of 209�
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��������F - Sealant Selection

DHVLUHG�2XWFRPH�
Penetrations and chases sealed to prevent air leakage and moisture movement between the attic
and conditioned space

6SHFLILFDWLRQ�V��
Sealants will be compatible with their intended surfaces

Sealants will allow for differential expansion and contraction between dissimilar materials

Sealants will be continuous and meet fire barrier specifications, according to authority having
jurisdiction

2EMHFWLYH�V��
Select permanent sealant

Ensure sealant meets or exceeds the performance characteristics of the surrounding materials

 %HIRUH
Wiring penetration in wall top allows air
leakage and moisture movement between
unconditioned and conditioned space.

 $IWHU
Air sealing prevents air leakage and moisture
movement between unconditioned and
conditioned space

7RROV�
1. Caulk gun
2. Foam gun

0DWHULDOV�
1. Caulk
2. One-part foam
3. Backing or infill

Seal around penetrations in the ceiling made by plumbing pipes and vent stacks, chimneys, ducting,
ventilation equipment, electrical wiring, lighting fixtures and top plates to adjacent materials.

Air Sealing > Attics > Penetrations and Chases ��������F���6HDODQW�VHOHFWLRQ

Judith Darst
Washington Department of Commerce 59 of 209�
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Cost effectiveness of sealing top plates along outside walls may prohibit this measure, due to difficult
access. Document when such measures are not cost effective.

Air Sealing > Attics > Penetrations and Chases ��������F���6HDODQW�VHOHFWLRQ

Judith Darst
Washington Department of Commerce 60 of 209�
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��������F ��6HDODQW�SHOHFWLRQ

Locate wall tops in attic and look for
plumbing and electrical penetrations.

Fill wall top penetrations with caulk or
one-part foam.

Sealed wall top penetration.

Top plate sealed to ceiling material.

� � �

�

Air Sealing > Attics > Penetrations and Chases ��������F���6HDODQW�VHOHFWLRQ

Judith Darst
Washington Department of Commerce 61 of 209�
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��1��1�1d - High Temperature Application: Attic Air Sealing

Desired Outcome:
3HQHWUDWLRQV DQG FKDVHV VHDOHG WR SUHYHQW DLU OHDNDJH DQG PRLVWXUH PRYHPHQW EHWZHHQ WKH DWWLF
DQG FRQGLWLRQHG VSDFH

Specification(s):
2QO\ QRQ�FRPEXVWLEOH VHDODQW ZLOO EH XVHG LQ FRQWDFW ZLWK FKLPQH\V� YHQWV� DQG IOXHV

/RFDO FRGHV ZLOO EH UHIHUHQFHG

Objective(s):
3UHYHQW D ILUH KD]DUG

 Before
*DSV DURXQG FRPEXVWLRQ H[KDXVW IOXHV QHHG
WR EH VHDOHG

 After
6HDOHG SHQHWUDWLRQV DQG FKDVHV VKRXOG
XWLOL]H KLJK�WHPSHUDWXUH PDWHULDOV

Tools:
�� 'ULOO�VFUHZGULYHU
�� &DXON JXQ
�� 0HWDO VQLSV

Materials:
�� +LJK�WHPSHUDWXUH FDXONLQJ� WHVWHG ZLWK
DFFRUGDQFH WR $670 ( ���
�� 1RQ�FRPEXVWLEOH GDPPLQJ PDWHULDO
�� )DVWHQHUV

8VH DSSURSULDWH JORYHV ZKHQ ZRUNLQJ ZLWK VKHHW PHWDO�

$LU 6HDOLQJ ! $WWLFV ! 3HQHWUDWLRQV DQG &KDVHV ��1��1�1d - High temperature application

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��1��1�1d - High Temperature Application: Attic Air Sealing

3UHSDUH ZRUN DUHD E\ UHPRYLQJ DQ\
LQVXODWLRQ DQG GHEULV

8VH KLJK�WHPSHUDWXUH FDXONLQJ ����)
PLQ�� WHVWHG LQ DFFRUGDQFH ZLWK $670
( ���

$SSO\ ILUVW ULQJ RI FDXONLQJ WR PDWFK
VKDSH RI RSHQLQJ

$SSO\ VHFRQG ULQJ RI FDXONLQJ WR VL]H
DQG VKDSH RI ULJLG PDWHULDO

)DVWHQ ULJLG� QRQ�FRPEXVWLEOH
PDWHULDO DQG DSSO\ DGGLWLRQDO FDXONLQJ

)DVWHQ ULJLG PDWHULDO WR FRYHU
SHQHWUDWLRQ DQG VHDO DJDLQVW IOXH ZLWK
FDXON

1 2

4 . .

$LU 6HDOLQJ ! $WWLFV ! 3HQHWUDWLRQV DQG &KDVHV ��1��1�1d - High temperature application

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��������E - Standard Chase (Interior Walls Covered With Dryall or Plaster)

DHVLUHG�2XWFRPH�
Chase capped to prevent air leakage and moisture movement between the attic and conditioned
space

6SHFLILFDWLRQ�V��
Entire opening will be spanned with rigid material

Material will be cut to fit and fastened as required

2EMHFWLYH�V��
Reduce opening to what can be sealed with sealant

 %HIRUH
Unsealed standard chases covered with
drywall can be leakage points

 $IWHU
The air barrier is be maintained by capping
chases with rigid material

7RROV�
1. Drill/screwdriver
2. Caulk gun

0DWHULDOV�
1. XPS
2. Drywall
3. Caulk
4. Sheet metal
5. OSB or plywood

Air Sealing > Attics > Penetrations and
Chases

��������E���6WDQGDUG�FKDVH��LQWHULRU�ZDOOV�FRYHUHG�ZLWK�GU\ZDOO�RU
SODVWHU�

Judith Darst
Washington Department of Commerce 64 of 209�
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��������E ��6WDQGDUG�CKDVH��IQWHULRU�WDOOV�CRYHUHG�WLWK�DU\ZDOO RU�PODVWHU�

Clear area of debris and insulation in
preparation for work

Apply sealant all the way around
opening

Trim rigid material, such as drywall or
XPS, to size and place over sealant

Fasten rigid material appropriately,
such as with screws

� � �

�

Air Sealing > Attics > Penetrations and
Chases

��������E���6WDQGDUG�FKDVH��LQWHULRU�ZDOOV�FRYHUHG�ZLWK�GU\ZDOO�RU
SODVWHU�

Judith Darst
Washington Department of Commerce 65 of 209

�
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��������F - Non-Standard Chase (Interior Walls Covered With Wood or Paneling)

DHVLUHG�2XWFRPH�
Chase capped to prevent air leakage and moisture movement between the attic and conditioned
space

6SHFLILFDWLRQ�V��
Material will be used that can be exposed to the interior of the house and meet the flame and smoke
spread indexes as required in 2012 IRC R302.9

2EMHFWLYH�V��
Prevent a fire hazard

 %HIRUH
Paneled drop soffits typically are more
combustible than plain drywall

 $IWHU
When sealing on attic side use 5/8 inch
drywall, fasteners and sealant

7RROV�
1. Drywall saw
2. Tape measure
3. Caulk gun
4. Drill

0DWHULDOV�
1. Drywall
2. Fire-block sealant
3. Fasteners

EPS or bead-board are not acceptable materials.

Air Sealing > Attics > Penetrations and
Chases

��������F���1RQ�VWDQGDUG�FKDVH��LQWHULRU�ZDOOV�FRYHUHG�ZLWK�ZRRG�RU
SDQHOLQJ�

Judith Darst
Washington Department of Commerce 66 of 209�
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��������F ��1RQ�SWDQGDUG�CKDVH��IQWHULRU�WDOOV�CRYHUHG�WLWK 
WRRG�RU�PDQHOLQJ�

3.1003.6d

Air Sealing > Attics > Penetrations and
Chases

��������F���1RQ�VWDQGDUG�FKDVH��LQWHULRU�ZDOOV�FRYHUHG�ZLWK�ZRRG�RU
SDQHOLQJ�

Judith Darst
Washington Department of Commerce 67 of 209�
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Soffit now properly sealed from attic with drywall, sealant and fasteners
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��������G - Support - Capping Chases Greater Than 24"

DHVLUHG�2XWFRPH�
Chase capped to prevent air leakage and moisture movement between the attic and conditioned
space

6SHFLILFDWLRQ�V��
Support material will be installed for spans wider than 24", except when air barrier material is rated
to span greater distance under load (e.g., wind, insulation)

2EMHFWLYH�V��
Ensure seal stays in place and does not sag

 %HIRUH
Spans greater than 24 inches require
additional bracing before capping

 $IWHU
Support should prevent cap from sagging or
moving

7RROV�
1. Drill
2. Saw
3. Tape measure

0DWHULDOV�
1. Lumber
2. Drywall
3. Fasteners

Air Sealing > Attics > Penetrations and ChaseV                     ��������G���6XSSRUW - Capping chases greater than 24"
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��������G ��6XSSRUW - Capping Chases Greater Than 24"

Create bracing to support spans larger
than 24", either from above or below

When supporting from above, apply
adhesive between drywall and
bracing

Bracing can be screwed to drywall
before capping chase

Ensure new bracing is secure by using
screws to fasten to joist

Once chase is capped, it is now ready
to be sealed along framing

Air Sealing > Attics > Penetrations and Chases                     ��1��1�2d - Support - Capping chases greater than 24"
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sws to fasten to joist to be sealed along framing

3.1001.2e - Joint seal

Desired Outcome:
Chase capped to prevent air leakage and moisture movement between the attic and conditioned

space

Specification(s):
Continuous seal will be installed around seams, cracks, joints, edges, penetrations, and connections

Objective(s):
Provide airtight, durable seal that does not move, bend, or sag

 Before
Chases need to be capped and sealed to
prevent leakage

 After
Chase is sealed along all cracks, gaps, and
penetrations

Tools:
1. Spray foam gun
2. Caulk gun
3. Screw gun

Materials:
1. Spray foam
2. Caulk
3. Drywall

Always wear protective gloves, eye protection and respirator when working with insulation and
sealants.

Air Sealing > Attics > Penetrations and Chases 3.1001.2e - Joint seal
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Chase has been capped but needs to be sealed Sealant is used to fill in all cracks and gaps along edges
of chase cap. Cap is now sealed.

3.1001.3 - Walls Open to Attic—Balloon Framing and Double
Walls
Desired Outcome:
Continuous air barrier prevents air leakage and moisture movement between the attic and
conditioned space

3.1001.3b - Sealing methods

Desired Outcome:
Continuous air barrier prevents air leakage and moisture movement between the attic and

conditioned space

Specification(s):
Entire opening will be spanned with rigid material in line with the ceiling level

Material will be cut to fit and fastened as required

OR

Wall below openings will be dense packed

OR

Wall below openings will be bridged and sealed with spray polyurethane foam (SPF)

Sealants will be used that prevent visible air movement using chemical smoke at 50 pascals of

pressure difference       

1

$LU 6HDOLQJ ! $WWLFV ! 3HQHWUDWLRQV DQG &KDVHV                                                                               ��������H � -RLQW VHDO
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��������E - Sealing Methods - Open Wall Top

DHVLUHG�2XWFRPH�
Continuous air barrier prevents air leakage and moisture movement between the attic and
conditioned space

6SHFLILFDWLRQ�V��
Entire opening will be spanned with rigid material in line with the ceiling level

Material will be cut to fit and fastened as required

OR

Wall below openings will be dense packed

OR

Wall below openings will be bridged and sealed with spray polyurethane foam (SPF)

Sealants will be used that prevent visible air movement using chemical smoke at 50 pascals of
pressure difference

2EMHFWLYH�V��
Prevent air leakage from wall cavity to attic

 %HIRUH
Wall cavities are open to attic

 $IWHU
Whatever option chosen, test for visible air
movement with FKHPLFDO VPRNH DW �� SDVFDOV RI

Air Sealing > Attics > Penetrations and Chases  ��������E���6HDOLQJ�PHWKRGV - Open wall top

Judith Darst
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7RROV�
1. Utility knife
2. Saw
3. Insulation machine
4. Caulk gun
5. Spray foam gun

0DWHULDOV�
1. Drywall
2. XPS
3. Spray foam
4. Caulk
5. Fasteners
6. Dense packable insulation
7. Lumber

Air Sealing > Attics > Penetrations and Chases                                       ��1��1��b - Sealing methods - Open wall top

Judith Darst
Washington Department of Commerce 73 of 209�

Page 76 of 334

 REMEMBER: gaps larger than 24" require support for some air sealing materials.  See Field Guide spec 3.1001.2d.

























��������E ��6HDOLQJ�MHWKRGV - Open Wall Top

Option 1: Dense pack cavities through
wood cap fastened in place

Option 2: Bridge cavities with spray
foam

Option 3, Step 1: Apply sealant around
opening and on surrounding framing

Option 3, Step 2, Option A: Cap with
XPS and seal exposed joints

Option 3, Step 2, Option B: Cap with
drywall and seal exposed joints

Air Sealing > Attics > Penetrations and Chases                                      ��1��1��b - Sealing methods - Open wall top
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��������H - Adjacent Framing - Open Wall Top

DHVLUHG�2XWFRPH�
Continuous air barrier prevents air leakage and moisture movement between the attic and
conditioned space

6SHFLILFDWLRQ�V��
All remaining gaps at the top of the opening will be sealed

OR

All remaining gaps at the top of the chase will be sealed

2EMHFWLYH�V��
Ensure airtight seal from one finished side of the wall assembly to the other

 %HIRUH
Balloon framing needs to be capped and
sealed to prevent leakage

 $IWHU
All edges of the cap should be sealed to
surrounding surfaces, including adjacent
framing

7RROV�
1. Spray foam gun
2. Caulk gun

0DWHULDOV�
1. Spray foam (SPF)
2. Caulk

Air Sealing > Attics > Penetrations and Chases                                      ��������H���$GMDFHQW�IUDPLQJ - Open wall top
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��������H ��$GMDFHQW�FUDPLQJ - Open Wall Top

For rigid material applications, sealant should be applied to
framing

When using SPF to bridge cavity, extend SPF along joist
and adjacent framing

Air Sealing > Attics > Penetrations and Chases                                      ��1��1��e - Adjacent framing - Open wall top
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��������E - Sealing Methods - Dropped Ceiling

DHVLUHG�2XWFRPH�
Continuous air barrier prevents air leakage and moisture movement between the attic and
conditioned space

6SHFLILFDWLRQ�V��
Entire opening will be spanned with rigid material in line with the ceiling level

Material will be cut to fit and fastened as required

OR

Side of stud bays will be sealed with rigid material from bottom of dropped ceiling to top-plate

OR

Wall below openings will be dense packed

OR

Wall below openings will be bridged and sealed with SPF

Seals will be used that prevent visible air movement using chemical smoke at 50 pascals of
pressure difference

2EMHFWLYH�V��
Prevent air leakage from dropped ceiling to attic

 %HIRUH
Damage to an older ceiling reveals the new
ceiling below

 $IWHU
Rigid material sealed in place creates an air
barrier

Air Sealing > Attics > Dropped Ceilings and SoffitV ��������E���6HDOLQJ�PHWKRGV - Dropped ceiling
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7RROV�
1. Utility knife
2. Saw
3. Drill
4. Insulation machine
5. Caulk gun
6. Spray foam gun
7. Tape measure

0DWHULDOV�
1. Caulk sealant
2. Rigid material -- XPS or Drywall
3. Spray foam
4. Fasteners
5. Dense packable insulation
6. Wrapped fiberglass batts

Air Sealing > Attics > Dropped Ceilings and Soffits                                     ��1����1b - Sealing methods - Drop ceiling
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��������E ��6HDOLQJ�MHWKRGV - Dropped Ceiling

Prepare work area by removing
existing insulation and debris

Option 1, Step 1: Run a bead of
sealant around damage in old ceiling

Option 1, Step 2: Cover openings with
rigid material, either XPS or drywall

Option 2: Seal with rigid material along
face of stud cavities

Option 3: Dense pack cavities through
fastened wood plate

Option 4: Bridge cavities at new ceiling
level with wrapped batts and SPF

Whatever option chosen, test with
chemical smoke DW �� SDVFDOV RI 

Air Sealing > Attics > Dropped Ceilings and Soffits                                     ��1����1b - Sealing methods - Dropped ceiling
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��������E - Above Closets and Tubs

DHVLUHG�2XWFRPH�
&RQWLQXRXV DLU EDUULHU SUHYHQWV DLU OHDNDJH DQG PRLVWXUH PRYHPHQW EHWZHHQ WKH DWWLF DQG
FRQGLWLRQHG VSDFH

6SHFLILFDWLRQ�V��
(QWLUH RSHQLQJ ZLOO EH VSDQQHG ZLWK ULJLG PDWHULDO LQ OLQH ZLWK WKH FHLOLQJ OHYHO

0DWHULDO ZLOO EH FXW WR ILW DQG IDVWHQHG DV UHTXLUHG

25

6LGH RI VWXG ED\V ZLOO EH VHDOHG ZLWK ULJLG PDWHULDO IURP ERWWRP RI GURSSHG FHLOLQJ WR WRS�SODWH

25

:DOO EHORZ RSHQLQJV ZLOO EH GHQVH SDFNHG

25

:DOO EHORZ RSHQLQJV ZLOO EH EULGJHG DQG VHDOHG ZLWK 63)

6HDOV ZLOO EH XVHG WKDW SUHYHQW YLVLEOH DLU PRYHPHQW XVLQJ FKHPLFDO VPRNH DW �� SDVFDOV RI
SUHVVXUH GLIIHUHQFH

2EMHFWLYH�V��
3UHYHQW DLU OHDNDJH IURP GURSSHG FHLOLQJ WR DWWLF

 %HIRUH
8QVHDOHG GURS VRIILWV RYHU WXEV DQG FORVHWV
FDQ EH D SRLQW RI OHDNDJH

 $IWHU
&DSSHG VRIILWV PLQLPL]H OHDNDJH WR DQG IURP
XQFRQGLWLRQHG VSDFHV

$LU 6HDOLQJ ! $WWLFV ! 'URSSHG &HLOLQJV DQG 6RIILWV ��������E���$ERYH�FORVHWV�DQG�WXEV

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ��� 0DUFK ��� �����

Page 83 of 334

https://sws.nrel.gov/spec/310033


7RROV�
�� 8WLOLW\ NQLIH
�� 6DZ
�� 7DSH PHDVXUH
�� ,QVXODWLRQ PDFKLQH
�� 'ULOO
�� &DXON JXQ
�� 6SUD\ IRDP JXQ
�� 6PRNH SHQFLO

0DWHULDOV�
�� ;36
�� 'U\ZDOO
�� 3O\ZRRG
�� &DXON
�� 6SUD\ IRDP
�� 'HQVH SDFNDEOH LQVXODWLRQ
�� )DVWHQHUV
�� :UDSSHG ILEHUJODVV EDWWV

6XSSRUW PDWHULDO ZLOO EH LQVWDOOHG IRU VSDQV ZLGHU WKDQ ���� H[FHSW ZKHQ DLU EDUULHU PDWHULDO LV UDWHG WR
VSDQ JUHDWHU GLVWDQFH XQGHU ORDG �H�J�� ZLQG� LQVXODWLRQ�

$LU 6HDOLQJ ! $WWLFV ! 'URSSHG &HLOLQJV DQG 6RIILWV ��������E���$ERYH�FORVHWV�DQG�WXEV

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ��� 0DUFK ���Page 84 of 334



��������E ��$ERYH�CORVHWV�DQG�TXEV

2SWLRQ �� 6WHS �� $SSO\ VHDODQW WR WRS�
SODWHV RU RWKHU UHOHYDQW VXUIDFHV

2SWLRQ �� 6WHS �� &RYHU VRIILW ZLWK
ULJLG PDWHULDO� VXFK DV GU\ZDOO

2SWLRQ �� 6WHS �� 6HFXUH WKH ULJLG
PDWHULDO ZLWK VFUHZV

2SWLRQ �� &RYHU IDFH RI VWXG ED\ ZLWK
ULJLG PDWHULDO� OLNH ;36 RU SO\ZRRG

2SWLRQ �� 'HQVH SDFN FDYLW\ WKURXJK
IDVWHQHG ZRRG FDS

2SWLRQ �� %ULGJH VWXG ED\ ZLWK
ZUDSSHG ILEHUJODVV DQG VSUD\ IRDP

$OO 2SWLRQV� 7HVW ZLWK FKHPLFDO VPRNH 
DW �� SDVFDOV RI SUHVVXUH GLIIHUHQFH WR 

$LU 6HDOLQJ ! $WWLFV ! 'URSSHG &HLOLQJV DQG 6RIILWV ��������E���$ERYH�FORVHWV�DQG�WXEV

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ��� 0DUFK ��� �����
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verify no air movement
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��������H - Adjacent Framing - Above Closets and Tubs

DHVLUHG�2XWFRPH�
Continuous air barrier prevents air leakage and moisture movement between the attic and
conditioned space

6SHFLILFDWLRQ�V��
All remaining gaps at the top of the dropped ceiling will be sealed

2EMHFWLYH�V��
Provide airtight framing from one finished side of the dropped ceiling to the other

 %HIRUH
Dropped soffits need to be capped and
sealed to prevent leakage

 $IWHU
No gaps should remain after sealant is
applied along adjacent framing

7RROV�
1. Caulk gun
2. Spray foam gun

0DWHULDOV�
1. Caulk sealant
2. Spray foam

Air Sealing > Attics > Dropped Ceilings and Soffits                      ��������H���$GMDFHQW�IUDPLQJ - Above closets and tubs

Judith Darst
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��������H ��$GMDFHQW�FUDPLQJ - Above Closets and Tubs

Apply sealant to surrounding surfaces
before setting cap in place

Sealant should extend along adjacent
framing and into seams at top plates

Additional sealant should fill in all
remaining gaps after cap has been set

� � �

Air Sealing > Attics > Dropped Ceilings and Soffits                  ��1�����e - Adjacent framing - Above closets and tubs
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��������E - Soffit General

DHVLUHG�2XWFRPH�
Dropped soffits sealed to prevent air leakage and moisture movement between the attic and
conditioned space

6SHFLILFDWLRQ�V��
Air flow will be blocked at soffit in locations where access allows

2EMHFWLYH�V��
Provide continuous air barrier across soffit openings

 %HIRUH
Accessible drop soffits should be sealed to
prevent heat gain/loss

 $IWHU
Completely sealed drop soffits and chases
minimize heat transfer

7RROV�
1. Measuring tape
2. Utility knife
3. Caulk gun
4. Spray foam gun
5. Saw
6. Drill

0DWHULDOV�
1. Caulk
2. Spray foam
3. Lumber
4. XPS
5. Fasteners

There are a variety of ways to seal soffits. Please examine 3.1003.6c and 3.1003.6d for more
information.

Air Sealing > Attics > Dropped Ceilings and Soffits ��������E���6RIILW�JHQHUDO
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Washington Department of Commerce 89 of 209�

Page 88 of 334

https://sws.nrel.gov/spec/310036


��������F - Option 1: Bring Soffit Inside (Seal at Top)

DHVLUHG�2XWFRPH�
Dropped soffits sealed to prevent air leakage and moisture movement between the attic and
conditioned space

6SHFLILFDWLRQ�V��
Entire opening will be spanned with rigid material in line with the ceiling level

Material will be cut to fit and fastened as required

2EMHFWLYH�V��
Prevent air leakage from wall to attic

Reduce opening to what can be sealed with sealant

Ensure closure is permanent and supports any load (e.g., wind, insulation)

Bring soffit into thermal boundary

 %HIRUH
Standard soffits are often open to the attic
and uninsulated

 $IWHU
Rigid material encloses the soffit into the
conditioned living space

7RROV�
1. Drill/screwdriver
2. Caulk gun

0DWHULDOV�
1. Drywall
2. Sealant

Air Sealing > Attics > Dropped Ceilings and Soffits ��������F���2SWLRQ����EULQJ�VRIILW�LQVLGH��VHDO�DW�WRS�
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��������F ��2SWLRQ����BULQJ�SRIILW�IQVLGH��SHDO�DW�TRS�

Soffits open to the attic need to be
sealed to maintain air barrier

Apply sealant along top plates Cap soffit with rigid material, such as
drywall, cut to size

Fasten cap with screws to set sealant
and create air barrier

Insulate over now-capped soffit

� � �

� �

Air Sealing > Attics > Dropped Ceilings and Soffits ��������F���2SWLRQ����EULQJ�VRIILW�LQVLGH��VHDO�DW�WRS�
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��������G - Option 2: Leave Soffit Outside (Seal at Bottom or Side)

DHVLUHG�2XWFRPH�
Dropped soffits sealed to prevent air leakage and moisture movement between the attic and
conditioned space

6SHFLILFDWLRQ�V��
Each stud bay will be spanned with rigid material will be cut to fit and fastened as required

OR

Backing at each stud bay will be provided and will be sealed

OR

Side of stud bays will be sealed with rigid material from bottom of soffit to top-plate

OR

A sealed rigid barrier will be installed at all transitions

2EMHFWLYH�V��
Prevent air leakage from wall to soffit

Reduce opening to what can be sealed with sealant

Ensure soffit is outside of the thermal boundary

 %HIRUH
Wall cavities are open to attic and heat
transfer due to dropped soffit

 $IWHU
Wall cavities capped and air-sealed in one of
a variety of options

Air Sealing > Attics > Dropped Ceilings and Soffits ��������G���2SWLRQ����OHDYH�VRIILW�RXWVLGH��VHDO�DW�ERWWRP�RU�VLGH�
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7RROV�
1. Tape measure
2. Utility knife
3. Saw
4. Insulation machine
5. Drill
6. Caulk gun
7. Spray foam gun

0DWHULDOV�
1. XPS
2. Drywall
3. Plywood
4. Lumber
5. Fasteners
6. Caulk
7. Spray foam
8. Dense packable insulation
9. Poly-wrapped insulation

Air Sealing > Attics > Dropped Ceilings and Soffits ��������G���2SWLRQ����OHDYH�VRIILW�RXWVLGH��VHDO�DW�ERWWRP�RU�VLGH�
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��������G ��2SWLRQ����LHDYH�SRIILW�OXWVLGH��SHDO�DW�BRWWRP�Rr  
SiGH�

Clear work area of insulation and
debris

Option 1: Span each stud bay with
rigid material at level of soffit

Option 2: Backing used to fill bays and
sealed with spray foam

Option 3: Stud bay will faced with rigid
material, fastened and sealed

Air Sealing > Attics > Dropped Ceilings and Soffits ��������G���2SWLRQ����OHDYH�VRIILW�RXWVLGH��VHDO�DW�ERWWRP�RU�VLGH�
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��������D - Air Barrier System - Non-IC Rated Recessed Light

DHVLUHG�2XWFRPH�
Ensure safety from fire and prevent air leakage

6SHFLILFDWLRQ�V��

7KH QRQ�,& UDWHG OLJKW IL[WXUH ZLOO EH UHSODFHG ZLWK DQ DLUWLJKW DQG ,&� UDWHG IL[WXUH 

OR

$ ILUH�UDWHG DLU EDUULHU V\VWHP �L�H�� HTXLYDOHQW WR ��� ILUH FRGH J\SVXP ZDOOERDUG� ZLOO EH XVHG WR
VHSDUDWH QRQ�,& UDWHG UHFHVVHG OLJKWV IURP LQVXODWLRQ� XVLQJ RQH RI WKH PHWKRGV EHORZ�
$ ILUH�UDWHG DLUWLJKW FORVXUH WDOOHU WKDQ VXUURXQGLQJ DWWLF LQVXODWLRQ ZLOO EH SODFHG RYHU QRQ�,& UDWHG
UHFHVVHG OLJKWV

OR

The fixture(s) may be replaced with surface mounted fixture and opening sealed

OR

Air sealing measures as approved by the authority having jurisdiction

2EMHFWLYH�V��
Prevent a fire hazard

Prevent air leakage through fixture

 %HIRUH
Non-IC rated recessed light fixtures should
be dammed from insulation

 $IWHU
Sealed box around non-IC light should be
taller than surrounding insulation

Insulation > Attics > General PreparatioQ ��������D���$LU�EDUULHU�V\VWHP���1RQ�,&�5DWHG�5HFHVVHG�/LJKW
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7RROV�
1. Utility knife
2. Tape measure
3. Screw gun
4. Sheet rock saw

0DWHULDOV�
1. 5/8" sheet rock or equivalent
2. Mastic, foam or caulk sealant
3. Screws

Note: 3" clearance between enclosure and fixture. Enclosure height shall be above surrounding
insulation. Top of enclosure shall not be insulated. Enclosure lid may not exceed R value of .5. if
this spec cannot be met, replace Non IC rated fixture with Airtight IC-rated fixture or surface-mounted
fixture.

Recessed fixtures must meet air barrier test at 50 pascal pressure difference with no smoke
movement, or measure less than one pascal using a pressure pan.

Insulation > Attics > General Preparation�����������������������������D���$LU�EDUULHU�V\VWHP���1RQ�,&�5DWHG�5HFHVVHG�/LJKW
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��������D ��$LU�BDUULHU�S\VWHP - Non-IC Rated Recessed Light

Box should be constructed with
clearances in mind

Sealed box should be constructed of
fire-rated drywall

OR non-IC can light can be replaced
with IC-rated recessed light

� � �

Insulation > Attics > General Preparation�����������������������������D���$LU�EDUULHU�V\VWHP���1RQ�,&�5DWHG�5HFHVVHG�/LJKW
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$LU�%DUULHU�6\VWHP���,&�5DWHG�5HFHVVHG�/LJKW

$LU�%DUULHU�6\VWHP���,&�5DWHG�5HFHVVHG�
/LJKW

Specification(s):  

8VH DLU VHDOLQJ PHDVXUHV DV DSSURYHG E\ WKH DXWKRULW\ KDYLQJ MXULVGLFWLRQ ZLWK WKH SXUSRVH 
of reducing air Àow from conditioned space into unconditioned space. 5ecessed fixtures 
PXVW PHHW DLU EDUULHU WHVW DW �� SDVFDO SUHVVXUH GLIIHUHQFH ZLWK QR VPRNH PRYHPHQW� RU 
measure less than one pascal using a pressure pan.

Notes:

A fire-rated air barrier system �i.e., eTuiYalent to ��� fire code gypsum wallboard� will be 
used when constructing coYers oYer the tops of IC 5ated recessed fixtures. CoYers oYer 
the tops of IC 5ated recessed fixtures must be a Class 1 material, according to ASTM (�� 
�Àame spread not to exceed ��, smoNe index not to exceed ����. When applying sealant 
directly to IC rated recessed fixture, DQG VHDODQW ZLOO EH FRYHUHG ZLWK LQVXODWLRQ� 
ASTM 136 )ire 5ated sealant must be used.

 IC rated recessed fixtures might haYe air 
OHDNDJH DW WZR ORFDWLRQV� EHWZHHQ WKH FDQ 
DQG WKH FHLOLQJ PDWHULDO� DQG EHWZHHQ WKH 
inner and outer ³cans´ of the fixture. 

8se latex caulN to air seal gaps from the 
interior of the home.
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$LU�%DUULHU�6\VWHP���,&�5DWHG�5HFHVVHG�/LJKW

$LU�%DUULHU�6\VWHP���,&�5DWHG�5HFHVVHG�
/LJKW

IC rated recessed fixture air sealed from 
the interior of the home. 

IC rated recessed fixtures can also be 
sealed from the attic when accessible. 

IC rated recessed fixtures can be sealed 
with fire-rated box assemblies.

When applying sealant directly to IC rated 
recessed fixtures, the sealant must meet 
ASTM136 fire rating. 

�
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�������� - Air Seal and Dam Around Hot Pipe

DHVLUHG�2XWFRPH�
&RPEXVWLEOH PDWHULDOV NHSW DZD\ IURP FRPEXVWLRQ VRXUFHV

6SHFLILFDWLRQ�V��
+ROHV� SHQHWUDWLRQV� DQG E\SDVVHV ZLOO EH VHDOHG

'DPV ZLOO EH IL[HG LQ SODFHV WKDW PDLQWDLQ UHTXLUHG FOHDUDQFH

2EMHFWLYH�V��
3UHYHQW DLU OHDNDJH

(QVXUH LQVXODWLRQ GDPV PDLQWDLQ FOHDUDQFH

 %HIRUH
,QVXODWLRQ LV FRPEXVWLEOH DQG GRHV QRW PHHW
FOHDUDQFH UHTXLUHPHQWV IURP IOXH�

 $IWHU
'DPPLQJ DURXQG IOXH PDLQWDLQV �� FOHDUDQFH
IURP KRW VXUIDFH DQG VKDOO H[WHQG DERYH ILQDO
LQVXODWLRQ OHYHO�

7RROV�
�� 33(� JORYHV� SURWHFWLYH H\HZHDU
�� 0HWDO VQLSV
�� &DXON JXQ
�� )DVWHQHUV

0DWHULDOV�
�� $OXPLQXP FRLO VWRFN
�� +LJK WHPSHUDWXUH FDXON ZLWK $670
(��� OLVWLQJ
�� &DXON
�� %DFNHU URG
�� 6SUD\ IRDP
�� 5LJLG QRQ�FRPEXVWLEOH PDWHULDO IRU
GDPPLQJ

�� $LU VHDO FKLPQH\ SHQHWUDWLRQ SULRU WR GDPPLQJ�
�� &RQVWUXFW DQG LQVWDOO D ULJLG GDP WR HQVXUH D �� FOHDUDQFH EHWZHHQ WKH GDP PDWHULDO DQG WKH

FRPEXVWLRQ IOXH RU FKLPQH\�
�� )DVWHQ GDPPLQJ WR VXEVWUDWH RU IUDPLQJ WR SUHYHQW LW IURP PRYLQJ�
�� 'DPPLQJ VKDOO H[WHQG KLJKHU WKDQ WKH WRS RI WKH LQVXODWLRQ WR EH LQVWDOOHG�

,QVXODWLRQ ! $WWLFV ! *HQHUDO 3UHSDUDWLRQ                 ��������������������������� 4����������Air seal and dam around hot pipe

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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�� (QVXUH WKH GDP PDWHULDO GRHV QRW EHQG� PRYH� RU VDJ�
 

       

,QVXODWLRQ ! $WWLFV ! *HQHUDO 3UHSDUDWLRQ 4�1��1�� - Air seal and dam around hot pipe

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0Page 100 of 334



��������D ��Air Seal and Dam Around Hot Pipe

*DSV DURXQG IOXHV DQG SHQHWUDWLRQV
QHHG WR EH VHDOHG EHIRUH LQVXODWLQJ

5LJLG� QRQ�FRPEXVWLEOH PDWHULDO
VKRXOG EH XVHG WR FRQVWUXFW VHDOV DQG
GDPV RQ IOXHV

2QO\ FRQVWUXFW GDP DIWHU VHDOLQJ KDV
EHHQ FRPSOHWHG SURSHUO\

'DPPLQJ LV KHOG LQ SODFH ZLWK
PHFKDQLFDO IDVWHQHUV DQG PDLQWDLQV ��
FOHDUDQFH IURP IOXH�

$LU OHDN DURXQG PDVRQU\ FKLPQH\�
QHHGV WR EH DLU VHDOHG�

5LJLG� QRQ�FRPEXVWLEOH PDWHULDO VKRXOG
EH XVHG WR FRQVWUXFW VHDOV DQG GDPV
RQ FKLPQH\V

2QO\ FRQVWUXFW GDP DIWHU VHDOLQJ KDV
EHHQ FRPSOHWHG SURSHUO\�

'DPPLQJ LV KHOG LQ SODFH ZLWK
PHFKDQLFDO IDVWHQHUV DQG PDLQWDLQV
�� FOHDUDQFH IURP FKLPQH\�

,QVXODWLRQ ! $WWLFV ! *HQHUDO 3UHSDUDWLRQ                  ����������������������������4�1��1��a - Air seal and dam around hot pipe

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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4�1��1�4a - Low Attic-Vent Baffles-Installation

Desired Outcome:
$WWLF YHQWLODWLRQ PHHWV FRGH UHTXLUHPHQWV DQG LQVXODWLRQ LV SURWHFWHG IURP ZLQG ZDVKLQJ

Specification(s):
,I VRIILW YHQWLQJ RU HDYH YHQWLQJ LV SUHVHQW� EDIIOHV ZLOO EH PHFKDQLFDOO\ IDVWHQHG WR EORFN ZLQG HQWU\
LQWR LQVXODWLRQ RU WR SUHYHQW LQVXODWLRQ IURP EORZLQJ EDFN LQWR WKH DWWLF

,I VRIILW YHQWLQJ RU HDYH YHQWLQJ LV SUHVHQW� EDIIOHV ZLOO EH LQVWDOOHG WR PDLQWDLQ FOHDUDQFH EHWZHHQ WKH
URRI GHFN DQG EDIIOH LQ DFFRUGDQFH ZLWK PDQXIDFWXUHU VSHFLILFDWLRQV

,QVWDOODWLRQ ZLOO DOORZ IRU WKH KLJKHVW SRVVLEOH 5�YDOXH DERYH WKH WRS SODWH RI WKH H[WHULRU ZDOO

Objective(s):
(QVXUH LQVXODWLRQ 5�YDOXH LV QRW UHGXFHG

0DLQWDLQ DWWLF YHQWLODWLRQ

 Before
,QVXODWLRQ VKRXOG QRW EORFN YHQWHG HDYHV  After

Tools:
�� 6WDSOHU

Materials:
�� %DIIOHV
�� 6WDSOHV

/RZ DWWLF�YHQW EDIIOHV VKDOO H[WHQG YHUWLFDOO\ D PLQLPXP RI �� DERYH WKH ILQDO OHYHO RI WKH LQVXODWLRQ�
0HFKDQLFDO IDVWHQHUV VKDOO SHUPDQHQWO\ DIIL[ EDIIOH LQ SODFH�

,QVXODWLRQ ! $WWLFV ! *HQHUDl Preparation 4�1��1�4a - Low Attic-Vent Baffles-Installation

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� Page 102 of 334
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4�1��1�4a - Low Attic-Vent Baffles-Installation

/RZ DWWLF�YHQW EDIIOHV VKRXOG EH
VHFXUHO\ IDVWHQHG WR SUHYHQW
PRYHPHQW RYHU WLPH

$OORZ D VWDQGDUG RQH�LQFK JDS IRU DLU
IORZ EHWZHHQ EDIIOH DQG XQGHUVLGH RI
URRI

/RZ DWWLF�YHQW EDIIOHV VKDOO EH SODFHG
WR DOORZ LQVXODWLRQ RYHU WRS SODWH DQG
SUHYHQW LQVXODWLRQ IURP IDOOLQJ LQWR
HDYH

1 2 �

,QVXODWLRQ ! $WWLFV ! *HQHUDO 3UHSDUDWLRn 4�1��1�4a - Low Attic-Vent BafflesInstallation

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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��������D - Knee Wall Prep for Batts

DHVLUHG�2XWFRPH�
$LUWLJKW FDYLW\ DQG SURSHUO\ LQVXODWHG NQHH ZDOO

6SHFLILFDWLRQ�V��
$OO NQHH ZDOOV ZLOO KDYH D WRS DQG ERWWRP SODWH RU EORFNHUV LQVWDOOHG XVLQJ D ULJLG PDWHULDO

$OO MRLQWV� FUDFNV� DQG SHQHWUDWLRQV ZLOO EH VHDOHG LQ ILQLVKHG PDWHULDO� LQFOXGLQJ LQWHULRU VXUIDFH WR
IUDPLQJ FRQQHFWLRQV

2EMHFWLYH�V��
(OLPLQDWH EHQGLQJ� VDJJLQJ� RU PRYHPHQW WKDW PD\ UHVXOW LQ DLU OHDNDJH

3UHYHQW DLU OHDNDJH WKURXJK WKH WRS RU ERWWRP RI WKH NQHH ZDOO

&UHDWH DQ DLU EDUULHU

 %HIRUH
8QVHDOHG MRLVW FDYLW\ EHORZ NQHH ZDOO  $IWHU

6HDOHG MRLVW FDYLW\ EHORZ NQHH ZDOO

7RROV�
�� 6SUD\ IRDP JXQ
�� &DXON JXQ
�� 7DSH PHDVXUH
�� 8WLOLW\ NQLIH
�� 'ULOO
�� 6DZ

0DWHULDOV�
�� ;36
�� 26%� SO\ZRRG� GU\ZDOO�
�� &DXON
�� 6SUD\ IRDP
�� )DVWHQHUV

,QVXODWLRQ ! $WWLFV ! .QHH :DOOV ��������D���.QHH�ZDOO�SUHS�IRU�EDWWV

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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��������D ��.QHH�WDOO�PUHS�IRU�BDWWV

0HDVXUH IORRU MRLVW RSHQLQJ VR PDWHULDO
FDQ EH FXW DQG LQVWDOOHG WR SUHYHQW DLU
OHDNDJH�

,QVWDOO EORFNLQJ WR SUHYHQW DLU OHDNDJH� %ORFNLQJ PDWHULDO LV VHDOHG WR
VXUURXQGLQJ MRLVW DQG IUDPLQJ

� � �

,QVXODWLRQ ! $WWLFV ! .QHH :DOOV ��������D���.QHH�ZDOO�SUHS�IRU�EDWWV

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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��������E - Knee Wall - Installation

DHVLUHG�2XWFRPH�
$LUWLJKW FDYLW\ DQG SURSHUO\ LQVXODWHG NQHH ZDOO

6SHFLILFDWLRQ�V��
,QVXODWLRQ ZLOO EH LQVWDOOHG XVLQJ RQH RI WKH IROORZLQJ PHWKRGV�

� 1HZ EDWWV ZLOO EH LQVWDOOHG LQ DFFRUGDQFH ZLWK PDQXIDFWXUH VSHFLILFDWLRQV
� $OO H[LVWLQJ EDWWHG LQVXODWLRQ ZLOO EH DGMXVWHG WR HQVXUH LW LV LQ IXOO FRQWDFW ZLWK WKH LQWHULRU

FODGGLQJ DQG WKH WRS DQG ERWWRP SODWHV
2EMHFWLYH�V��
(OLPLQDWH PLVDOLJQPHQW RI H[LVWLQJ LQVXODWLRQ

 %HIRUH
.QHH ZDOO ZLWK EDWWV LPSURSHUO\ LQVWDOOHG DQG
PLVVLQJ IURP VWXG ED\V

 $IWHU
3URSHUO\ ILW LQVXODWLRQ ILOOLQJ IXOO YROXPH RI
VWXG ED\

7RROV�
�� 8WLOLW\ NQLIH
�� 7DSH PHDVXUH

0DWHULDOV�
�� )LEHUJODVV EDWWV

,QVXODWLRQ ! $WWLFV ! .QHH :DOOV 4�1��4�2b - Knee Wall-Installation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� ����

�
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NOTE: Required twine or lath support for knee wall insulation is same as that for floor insulation.  See insulation support matrix below.  Also, if knee wall area is used for storage fiberglass shall be covered with weather resistant barrier (WRB) or FSK to prevent human contact with fiberglass.
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��������E ��Knee Wall - ,QVWDOODWLRQ

:KHUH H[LVWLQJ LQVXODWLRQ LV LPSURSHUO\
LQVWDOOHG� IL[ LW

.UDIW�IDFH VKRXOG JR WR �ZDUP LQ
ZLQWHU� VLGH DQG EDWW VKRXOG ILOO ED\

%DWWV VKRXOG ILOO HQWLUH YROXPH RI NQHH
ZDOO VWXG ED\V

� � �

,QVXODWLRQ ! $WWLFV ! .QHH :DOOV                                                                           4�������E���Knee Wall-,QVWDOODWLRQ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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��������D - Accessible Floors - Loose-Fill Installation - Preperation

DHVLUHG�2XWFRPH�
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ EHWZHHQ FRQGLWLRQHG DQG XQFRQGLWLRQHG VSDFH FRQWUROV WKH KHDW IORZ

6SHFLILFDWLRQ�V��
6XEIORRU RU GU\ZDOO ZLOO EH UHPRYHG WR DFFHVV FDYLWLHV DV QHFHVVDU\� LQFOXGLQJ LQDFFHVVLEOH NQHH�
ZDOO DWWLF IORRU VSDFHV

,QVXODWLRQ ZLOO EH DGHTXDWHO\ PDUNHG IRU GHSWK D PLQLPXP RI HYHU\ ��� VTXDUH IHHW RI DWWLF DUHD�
ZLWK PHDVXUHPHQW EHJLQQLQJ DW WKH DLU EDUULHU

$OO HOHFWULFDO ER[HV ZLOO EH IODJJHG WR EH VHHQ DERYH WKH OHYHO RI WKH LQVXODWLRQ

2SHQ HOHFWULFDO MXQFWLRQV ZLOO KDYH FRYHUV LQVWDOOHG

,QVXODWLRQ GDPV DQG HQFORVXUHV ZLOO EH LQVWDOOHG DV UHTXLUHG

2EMHFWLYH�V��
$FFHVV WKH ZRUNVSDFH

9HULI\ XQLIRUPLW\ RI LQVXODWLRQ PDWHULDO

3URYLGH ORFDWLRQ RI HOHFWULFDO ER[HV IRU IXWXUH VHUYLFLQJ

3UHYHQW DQ HOHFWULFDO KD]DUG

 %HIRUH
$FFHVVLEOH DWWLF IORRUV VKRXOG EH DLU VHDOHG
DQG LQVXODWHG

 $IWHU
'HSWK PDUNHUV DQG LQVXODWLRQ GDPV DLG LQ
SURSHU LQVXODWLRQ RI DWWLF VSDFHV

,QVXODWLRQ ! $WWLFV ! $WWLF )ORRUV                                     4�1����2c - Accessible Floors - Loose Fill Installation - Preparation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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7RROV�
�� 3U\ EDU
�� +DPPHU
�� &DXON JXQ
�� 8WLOLW\ NQLIH
�� 6WDSOH JXQ
�� 6SUD\ IRDP JXQ
�� 7DSH PHDVXUH

0DWHULDOV�
�� )ODJV
�� 'HSWK PDUNHUV
�� 6WDSOHV
�� ;36
�� &DXON
�� 6SUD\ IRDP

,QVXODWLRQ ! $WWLFV ! $WWLF )ORRUV 4�1����2a - Accessible Floors - Loose Fill Installation - Preparation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����

Page 109 of 334



��������D ��Accessible Floors - Loose Fill Installation - 3UHSDUDWLRQ

&KHFN FDYLW\ IRU HOHFWULFDO MXQFWLRQV
DQG SHQHWUDWLRQV

)ODJ DQG LQVWDOO FRYHUV RQ HOHFWULFDO
MXQFWLRQV

6HDO DQ\ SHQHWUDWLRQV

1RQ�,& �LQVXODWLRQ FRQWDFW� FDQ OLJKWV
VKRXOG EH FRYHUHG ZLWK D GDP DQG
KDYH QR LQVXODWLRQ RQ WRS

,QVWDOO GHSWK PDUNHUV DQG LQVXODWLRQ
GDPV DERYH KHLJKW RI LQVXODWLRQ

,QVXODWLRQ ! $WWLFV ! $WWLF )ORRUV                                    4�1����2a - Accessible Floors - Loose Fill Installation - Preparation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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��������F - Accessible Floor - Loose Fill Installation - Installation

DHVLUHG�2XWFRPH�
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ EHWZHHQ FRQGLWLRQHG DQG XQFRQGLWLRQHG VSDFH FRQWUROV WKH KHDW IORZ

6SHFLILFDWLRQ�V��
$OO LQVXODWLRQ ZLOO EH LQVWDOOHG WR WKH GHSWK LQGLFDWHG RQ WKH PDQXIDFWXUHU FRYHUDJH FKDUW IRU GHVLUHG
5�YDOXH

2EMHFWLYH�V��
5HGXFH KHDWLQJ DQG DLU FRQGLWLRQLQJ FRVWV

,PSURYH FRPIRUW

0LQLPL]H QRLVH

 %HIRUH
,QVXIILFLHQW OHYHO RI LQVXODWLRQ DOORZV KHDW ORVV
DQG ZDVWHG HQHUJ\�

 $IWHU
$WWLF IORRU EORZQ ZLWK ORRVH ILOO� DFKLHYLQJ 5�
YDOXH RI SURJUDP UHTXLUHPHQWV�

7RROV�
�� ,QVXODWLRQ PDFKLQH
�� 5DNH RU VWLFN WR OHYHO LQVXODWLRQ DV
QHHGHG

0DWHULDOV�
�� /RRVH ILOO LQVXODWLRQ
�� SDSHU UXOHUV WR PDUN LQVXODWLRQ GHSWK
�� ,QVXODWLRQ PDQXIDFWXUHU
V FRYHUDJH
FKDUW

,QVXODWLRQ ! $WWLFV ! $WWLF )ORRUV                                      4�������F���AFFHVVLEOH Floor - Loose Fill ,QVWDOODWLRQ - Installation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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NOTE:  All insulation will be installed to the minimum unsettled depth and the maximum coverage per bag to reach a consistent depth for desired R-value indicated on the manufacturer's coverage chart.
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��������F ��Accessible Floors - Loose Fill ,QVWDOODWLRQ - Installation

$GMXVW PDFKLQH VHWWLQJV IRU ORRVH ILOO�
RSHQ JDWH IRU KLJK PDWHULDO IORZ� DOORZ
HQRXJK DLU SUHVVXUH WR DYRLG FORJJLQJ�

8VH GHSWK PDUNHUV WR HQVXUH
LQVXODWLRQ KDV UHDFKHG SUHVFULEHG 5�
YDOXH

33( IRU DWWLF LQFOXGHV 1��� UHVSLUDWRU
RU JUHDWHU� JORYHV� DQG FRYHUDOOV�

:KHUH IORRULQJ FDQQRW EH UHPRYHG�
YHULI\ LQVXODWLRQ LV PHHWLQJ 5�YDOXH
JRDO

8VH WKH PDQXIDFWXUHU
V FRYHUDJH
FKDUW WR HQVXUH 5�YDOXH DQG SRVW WKH
FKDUW ZLWK WKH LQVXODWLRQ FHUWLILFDWH

� � �

� �

,QVXODWLRQ ! $WWLFV ! $WWLF )ORRUV                                     4�1����2c - Accessible Floors - Loose Fill Installation - Installation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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��������D - Pull-Down Attic Stair - Installation

DHVLUHG�2XWFRPH�
3XOO�GRZQ DWWLF VWDLU SURSHUO\ VHDOHG DQG LQVXODWHG

6SHFLILFDWLRQ�V��
+DWFKHV ZLOO EH LQVXODWHG WR WKH PD[LPXP 5�YDOXH VWUXFWXUDOO\ DOORZDEOH XS WR WKH 5�YDOXH RI WKH
DGMRLQLQJ LQVXODWHG DVVHPEO\

3XOO�GRZQ VWDLU URXJK RSHQLQJ ZLOO EH VXUURXQGHG ZLWK D GXUDEOH GDP WKDW LV KLJKHU WKDQ WKH OHYHO RI
WKH DWWLF IORRU LQVXODWLRQ

&RXQWHU�ZHLJKWV VKRXOG EH FRQVLGHUHG WR HDVH DFFHVVLELOLW\ IRU H[FHVVLYHO\ KHDY\ KDWFKHV

2EMHFWLYH�V��
$FKLHYH XQLIRUP 5�YDOXH

3UHYHQW ORRVH LQVXODWLRQ IURP HQWHULQJ WKH OLYLQJ DUHD

 %HIRUH
,QVXODWLRQ QHHGV WR EH GDPPHG WR NHHS IURP
IDOOLQJ WKURXJK GXULQJ RSHUDWLRQ

 $IWHU
,QVXODWHG SXOO�GRZQ VWDLUV FRYHU LQVWDOOHG WR
SUHYHQW DLU OHDNDJH

7RROV�
�� 7DSH PHDVXUH� VDZ� GULOO
�� &DXON� IRDP JXQ
�� ,QVXODWLRQ PDFKLQH DQG ORRVH ILOO JHDU

0DWHULDOV�
�� &DXON� IRDP VHDODQW
�� /XPEHU
�� ,QVXODWLRQ� ULJLG ;36� RU ORRVHILOO
�� 3UH�IDEULFDWHG VWDLUZHOO FRYHU� LI
DSSOLFDEOH

,QVXODWLRQ ! $WWLFV ! $WWLF 2SHQLQJV                                                          4�������D���Pull-down attic stair - ,QVWDOODWLRQ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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��������D ��Pull-Down Attic Stair - ,QVWDOODWLRQ

6WDLUV DQG KDWFK VKRXOG ERWK EH
LQVXODWHG WR PDWFK U�YDOXH RI DWWLF

$WWLF VWDLUZHOO� 2SWLRQ 2QH� (VWDEOLVK
SUHVVXUH DQG WKHUPDO ERXQGDU\
FRQVLVWHQW ZLWK DWWLF IORRU�

$WWLF VWDLUZHOO� 2SWLRQ 7ZR� LQVXODWH
VWDLUZHOO ZDOOV DQG EHQHDWK VWDLU
WUHDGV� LQVXODWH DQG DLU VHDO VWDLUZHOO
GRRU�

� � �

,QVXODWLRQ ! $WWLFV ! $WWLF 2SHQLQJV 4�1����1a - Pull-down attic stair - Installation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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4.1006.2a - Attic access door - Installation

4.1006.2a - Attic Access Door - Installation
Desired Outcome:
Attic access door properly sealed and insulated

Specification(s):
Hatches will be insulated to the maximum R-value structurally allowable up to the R-value of the ad-
joining insulation assembly

Attic hatches rough opening will be surrounded with a durable, rigid protective baffle that is higher 
than the level of the surrounding attic floor insulation

Objective(s):
Achieve uniform R-value on the attic door or hatch

Achieve uniform R-value on the attic floor

Prevent loose attic floor insulation from entering the living area

Insulation > Attics > Attic Openings

Materials:
1. Baffle or damming around horizontal access: 1/2” plywood or OSB.
2. Fiberglass batt or rigid foam to achieve R-value on hatch.
3. Strapping to attach fiberglass batt to access hatch.
4. Adhesive or fasteners to attach rigid foam to access hatch.

Page 115 of 334
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��������D ��Attic Access Door - ,QVWDOODWLRQ

&UHDWH KDWFK FRYHU WKDW PDWFKHV U�
YDOXH RI VXUURXQGLQJ LQVXODWLRQ

%XLOG GDP WR KROG EDFN DWWLF LQVXODWLRQ
DQG KROG FRYHU LQ SODFH WLJKWO\

+DWFK VKDOO EH WLJKW ILWWLQJ� ,QVWDOO
ZHDWKHU VWULS LI QHHGHG�

$OWHUQDWH LQVWDOODWLRQ IRU YHUWLFDO
DFFHVV SDQHO WR DWWLF

� � �

�

,QVXODWLRQ ! $WWLFV ! $WWLF 2SHQLQJV                                                                 4�1����2a - Attic access door - Installation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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��������G����������G����������E - Onsite Documentation

DHVLUHG�2XWFRPH�
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ EHWZHHQ FRQGLWLRQHG DQG XQFRQGLWLRQHG VSDFH FRQWUROV WKH KHDW IORZ

6SHFLILFDWLRQ�V��
$ GDWHG UHFHLSW VLJQHG E\ WKH LQVWDOOHU ZLOO EH SURYLGHG WKDW LQFOXGHV�
             � ,QVXODWLRQ W\SH
             � &RYHUDJH DUHD
             � 5�YDOXH
             � ,QVWDOOHG WKLFNQHVV DQG VHWWOHG WKLFNQHVV
             � 1XPEHU RI EDJV LQVWDOOHG LQ DFFRUGDQFH ZLWK PDQXIDFWXUHU VSHFLILFDWLRQV

�
��������2EMHFWLYH�V��
        'RFXPHQW MRE FRPSOHWLRQ WR FRQWUDFW VSHFLILFDWLRQV

        &RQILUP DPRXQW RI LQVXODWLRQ LQVWDOOHG

        (QVXUH DELOLW\ WR PDWFK EDJV UHTXLUHG IRU WRWDO DUHD FRPSOHWHG

        &RPSO\ ZLWK �� &)5 ������

�����%HVW�3UDFWLFH
        ,QIRUPDWLRQ RQ LQVXODWLRQ LQVWDOOHG VKRXOG EH 
        SRVWHG QHDUE\

%���%HVW�3UDFWLFH
3RVWHG LQIR LQFOXGHV LQVXODWLRQ W\SH� U�YDOXH�
GHSWK� FRYHUDJH DUHD� HWF�

        7KLV UHTXLUHPHQW DSSO\V ZKHQHYHU LQVXODWLRQ LV LQVWDOOHG�

        5HIHUHQFH �� &)5 ������� 7KH LQVWDOOHU� PXVW SURYLGH WKH FXVWRPHU RU FOLHQW GRFXPHQWDWLRQ UHJDUGLQJ
        WKH LQVXODWLRQ LQVWDOOHG� 'RFXPHQWDWLRQ ZLOO LQGLFDWH WKH FRYHUDJH DUHD� WKLFNQHVV� DQG 

,QVXODWLRQ ! $WWLFV�)ORRUV�:DOOV                                                                �����������������������������                   2QVLWH�dRFXPHQWDWLRQ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� ����
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5�YDOXH RI WKH LQVXODWLRQ�7KH LQVXODWLRQ FHUWLILFDWLRQ PXVW EH GDWHG DQG VLJQHG E\ WKH LQVWDOOHU� 
,QVXODWLRQ FHUWLILFDWH WR EH SRVWHG DW HQWUDQFH WR DWWLF RU FUDZOVSDFH DQG D FRS\ VKDOO EH SURYLGHG
IRU SURMHFW ILOH�

7R ILJXUH RXW WKH 5�YDOXH RI WKH LQVXODWLRQ� XVH WKH GDWD WKDW WKH PDQXIDFWXUHU JLYHV \RX�

,QVXODWLRQ ! $WWLFV�)ORRUV�:DOOV                                                     ������������������������������                   Onsite documentation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ����

�
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��������D - Debris Removal

DHVLUHG�2XWFRPH�
Clean, safe, and easily accessible crawl space created

6SHFLILFDWLRQ�V��
Under-floor grade will be removed of all vegetation and organic material

Debris that can cause injury or puncture ground covers (e.g., nails, glass, sheet metal screws, etc.)
will be removed from the crawl space

2EMHFWLYH�V��
Minimize punctures in ground liner

Minimize habitat for pests (Integrated Pest Management—IPM) and contaminant sources

 %HIRUH
Crawl spaces with trash and overgrowth
need to be made clean and safe.

 $IWHU
Clear away trash, wood debris and
overgrowth. Remove anything that could
puncture the ground cover.

7RROV�
1. PPE

Note: axles, tires can be left in place

Health and Safety > Safe Work Practices > Basements and Crawl Spaces ��������D���DHEULV�UHPRYDO

Judith Darst
Washington Department of Commerce 31 of 209�
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��������E - Coverage - Ground Moisture Barrier

DHVLUHG�2XWFRPH�
Durable, effective ground moisture barrier provides long-lasting access and minimizes ground vapor

6SHFLILFDWLRQ�V��
A ground moisture barrier that covers 100% of the exposed crawl space floor will be installed

2EMHFWLYH�V��
Reduce ground moisture entering the crawl space

 %HIRUH
Uncovered crawl space floors can cause
moisture damage

 $IWHU
Ground moisture barrier to cover 100% of
floor is installed last

0DWHULDOV�
1. Polyethylene plastic, white or black
minimum 6 mil
2. Materials to secure poly: landscape
staples, landscape blocks

Note: Reference SWS 2.0403.1a-e and SWS 2.0111.3a debris removal

Crawlspace shall be cleared of all wood debris or vegHtation and anything likely to puncture the poly
once it is in place.

• Poly shall cover 100% of bare ground,
• All seams shall overlap a minimum of 12 inches.
• Poly shall not be in direct contact with wood posts or framing.
• Where necessary, poly shall be fastened in place using landscape staples, spikes with

washers or ballast to prevent shifting caused by routine access or other factors such as
sloping grade or wind.

Health and Safety > Moisture > Vapor Barriers ��������E���&RYHUDJH

Judith Darst
Washington Department of Commerce 53 of 209�
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��������E - Sign Content - Crawlspace Maintenance

DHVLUHG�2XWFRPH�
Posted signs inside of the crawl space provide essential safety and maintenance information to
occupant and users of the crawl space

6SHFLILFDWLRQ�V��
Those entering the crawl space will be cautioned not to damage the air barrier, ground moisture
barrier, insulation, and mechanical components specific to the crawl space type

Anyone entering the crawl space will be alerted that immediate repairs are needed in case of
damage

Installer contact information will be included on the sign in case there are questions or needs for
repairs

2EMHFWLYH�V��
Prevent damage to the crawl space after upgrade

Educate anyone entering the crawl space

Provide occupants with a way to contact the installer

%HVW�3UDFWLFH
Mount sign where clearly visible to anyone
entering crawl space

Be sure sign includes relevant information to
aid occupant in repairs

7RROV�
1. Printer
2. Staple gun

0DWHULDOV�
1. Paper
2. Laminant
3. Staples

Note: SWS 2.0701.2a-c requires a sign (min.8.5"x11") at entrance of crawlspace that states:

Health and Safety > Occupant Education and Access > Basements and Crawl Spaces ��������E���6LJQ�FRQWHQW

Judith Darst
Washington Department of Commerce 56 of 209�
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1) Ground cover, air barrier and insulation if disturbed shall be repaired and maintained.

2) Hazardous or flammable materials or liquids shall not be stored in crawlspace.

Health and Safety > Occupant Education and Access > Basements and Crawl Spaces ��������E���6LJQ�FRQWHQW

Judith Darst
Washington Department of Commerce 57 of 209�
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��������E ��6LJQ�CRQWHQW - Crawlspace Maintenance

Hacer la señal en español también

Health and Safety > Occupant Education and Access > Basements and Crawl Spaces ��������E���6LJQ�FRQWHQW

Judith Darst
Washington Department of Commerce 58 of 209�
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��14�2�1c - Floor Plane Air Sealing: High Temperature Application

Desired Outcome:
$LU OHDNDJH SUHYHQWHG DQG LQGRRU DLU TXDOLW\ SURWHFWHG

Specification(s):
2QO\ QRQ�FRPEXVWLEOH PDWHULDOV ZLOO EH XVHG LQ FRQWDFW ZLWK FKLPQH\V� YHQWV� DQG IOXHV LQ
DFFRUGDQFH ZLWK DXWKRULW\ KDYLQJ MXULVGLFWLRQ

Objective(s):
3UHYHQW D ILUH KD]DUG

 Before
*DSV DURXQG IORRU SHQHWUDWLRQV DOORZ DLU DQG
PRLVWXUH PRYHPHQW

 After
8VH QRQ�FRPEXVWLEOH PDWHULDOV� VXFK DV
VKHHW PHWDO DQG KLJK�WHPS FDXON

Tools:
�� &DXON JXQ
�� 0HWDO VQLSV
�� 'ULOO�VFUHZGULYHU

Materials:
�� +LJK�WHPSHUDWXUH FDXON� LQ DFFRUGDQFH
ZLWK $670 ( ���
�� 1RQ�FRPEXVWLEOH VKHHW PDWHULDO

$LU 6HDOLQJ ! %DVHPHQWV DQG &UDZO 6SDFHV ! &UDZO 6SDFHV ��14�2�1c - High temperature application

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��14�2�1c - Floor Plane Air Sealing: High Temperature Application

3UHSDUH ZRUN DUHD E\ UHPRYLQJ DQ\
LQVXODWLRQ DQG GHEULV

8VH KLJK�WHPSHUDWXUH FDXONLQJ ����)
PLQ�� LQ DFFRUGDQFH ZLWK $670 ( ���

$SSO\ ILUVW ULQJ RI FDXONLQJ WR PDWFK
VKDSH RI RSHQLQJ

$SSO\ VHFRQG ULQJ RI FDXONLQJ WR VL]H
DQG VKDSH RI ULJLG PDWHULDO

)DVWHQ ULJLG� QRQ�FRPEXVWLEOH
PDWHULDO DQG DSSO\ DGGLWLRQDO FDXONLQJ

)DVWHQ ULJLG� QRQ�FRPEXVWLEOH PDWHULDO
WR FRYHU SHQHWUDWLRQ DQG VHDO DJDLQVW
IOXH ZLWK FDXON

1 2 �

4 � �

$LU 6HDOLQJ ! %DVHPHQWV DQG &UDZO 6SDFHV ! &UDZO 6SDFHV ��14�2�1c - High temperature application

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��������E - Pest ([clusion

DHVLUHG�2XWFRPH�
Well-sealed exterior wall prevents leakage and pests

6SHFLILFDWLRQ�V��
If penetration is greater than ¼ inches, caulking, steel wool, or other pest-proof material will be used
to fill the penetration before sealing

2EMHFWLYH�V��
Prevent pest entry

 %HIRUH
For bigger holes, extra steps should be taken
to keep out pests

 $IWHU
Choose the backing and infill strategy that
works best for the hole size

7RROV�
1. Caulk gun
2. Sprayfoam gun
3. Metal snips
4. Drill

0DWHULDOV�
1. Caulk
2. Sprayfoam
3. Metal mesh
4. Rigid backing

Note: If there is evidence of pests entering vented crawlspace these same techniques can be used to
exlude pests

Air Sealing > Basements and Crawl Spaces > Crawl Spaces ��������E���3HVW�H[FOXVLRQ

Judith Darst
Washington Department of Commerce 99 of 209�

Page 126 of 334

https://sws.nrel.gov/spec/314023


��������E ��3HVW�([FOXVLRQ

For holes larger than 1/4", rigid
backing should be used to keep pests
out

Metal mesh or other rigid materials
should be cut to fill the space

Sprayfoam can be used to seal the
hole and hold mesh in place

� � �

Air Sealing > Basements and Crawl Spaces > Crawl Spaces ��������E���3HVW�H[FOXVLRQ

Judith Darst
Washington Department of Commerce 100 of 209�
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4�1��1�1a - Sealing - Floor Plane Air Sealing

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ EHWZHHQ FRQGLWLRQHG DQG XQFRQGLWLRQHG VSDFH WR SUHVFULEHG
5�YDOXH RI DQ DGMRLQLQJ LQVXODWHG DVVHPEO\

Specification(s):
6HDOLQJ WKH IORRU V\VWHP ZLOO EH FRPSOHWHG EHIRUH LQVXODWLQJ

Objective(s):
(QVXUH DLUWLJKW HQYHORSH

3UHYHQW OHDNDJH

 Before
*DSV DURXQG SHQHWUDWLRQV FDQ FDXVH DLU
OHDNDJH DQG QHJDWH LQVXODWLRQ

 After
6HDOHG SHQHWUDWLRQV PDLQWDLQ WKH DLU EDUULHU

Tools:
�� &DXON JXQ

Materials:
�� &DXON
�� %DFNHU URG
�� 6SUD\ IRDP
�� 5LJLG VKHHW PDWHULDO
�� )DVWHQHUV

� %DFNLQJ RU LQILOO ZLOO EH SURYLGHG DV QHHGHG WR PHHW WKH VSHFLILF FKDUDFWHULVWLFV RI WKH VHOHFWHG
VHDODQW DQG WKH FKDUDFWHULVWLFV RI WKH SHQHWUDWLRQ�

� 7KH EDFNLQJ RU LQILOO ZLOO QRW EHQG� VDJ� RU PRYH RQFH LQVWDOOHG�
� (QVXUH UHVXOWLQJ FORVXUH LV SHUPDQHQW DQG VXSSRUWV DQ\ ORDG �H�J�� LQVXODWLRQ��
� (QVXUH VHDODQW GRHV QRW IDOO RXW�
� %H DOHUW WR KLJK�WHPSHUDWXUH IOXHV DQG FKLPQH\V DQG XVH DSSURSULDWH VHDODQWV DQG PDWHULDOV�

6HH ��������F�

,QVXODWLRQ ! )ORRUV ! $FFHVVLEOH )ORRUV 4�1��1�1a - Sealing

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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4�1��1�1a - Sealing - Floor Plane Air Sealing

/RFDWH JDSV DURXQG SHQHWUDWLRQV IRU
SOXPELQJ� HOHFWULFDO� HWF�

)LOO JDSV JUHDWHU WKDQ ��� LQFK ZLWK
EDFNHU URG RU VSUD\ IRDP

&DXON VPDOOHU JDSV DQG WR KROG EDFNHU
URG LQ SODFH

RSHQ WXE FKDVH 6HDO ODUJH WXE FKDVH XVLQJ ULJLG�
VKHHW PDWHULDO �IRDP ERDUG� VKHHW
PHWDO� SO\ZRRG� HWF� WKHQ FDXON RU
IRDP HGJHV

1 2 �

4 �

,QVXODWLRQ ! )ORRUV ! $FFHVVLEOH )ORRUV 4�1��1�1a - Sealing

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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4�1��1�1c - Securing Batts - Floor Insulation

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ EHWZHHQ FRQGLWLRQHG DQG XQFRQGLWLRQHG VSDFH WR SUHVFULEHG
5�YDOXH RI DQ DGMRLQLQJ LQVXODWHG DVVHPEO\

Specification(s):
%DWWV ZLOO EH VHFXUHG ZLWK SK\VLFDO IDVWHQHUV

Objective(s):
(QVXUH LQVXODWLRQ UHPDLQV LQ FRQWDFW ZLWK VXEIORRU

 Before
)LEHUJODVV EDWWV PXVW QRW KDQJ DZD\ IURP
VXEIORRU� )DVWHQHUV PXVW QRW FRPSUHVV EDWWV�

 After
)ORRU LQVXODWLRQ WZLQH DQG ODWK VXSSRUW

Tools:
�� 8WLOLW\ NQLIH
�� 'ULOO
�� 6WDSOH JXQ

Materials:
�� %DWW LQVXODWLRQ
�� 7ZLQH
�� /DWK
�� 6WDSOHV

1RWH� ,QVXODWLRQ EDWW VKDOO EH VL]HG WR ILOO WKH FDYLWy� LQVWDOOHG LQ FRPSOHWH FRQWDFW ZLWK XQGHUVLGH RI
IORRU� DQG LQVWDOOHG ZLWKRXW YRLGV� JDSV� RU FRPSUHVVLRQV�

3OHDVH VHH $SSHQGL[ B IRU )ORRU 6XSSRUW 0DWUL[ IRU VXSSRUW UHTXLUHPHQWV XVLQJ 7ZLQH RU /DWK�

,QVXODWLRQ ! )ORRUV ! $FFHVVLEOH )ORRUV 4�1��1�1c - Securing batts

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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4�1��1�1c - Securing Batts - Floor Insulation

%DWW PXVW EH LQ FRQWDFW ZLWK VXEIORRU
ZLWKRXW EHLQJ RYHUO\ FRPSUHVVHG�

7ZLQH IDVWHQHG DFURVV ED\V LQ D ]LJ�
]DJ SDWWHUQ

5HTXLUHG WZLQH RU ODWK VXSSRUW IRU IORRU
LQVXODWLRQ

:LUH EDWW VXSSRUW URGV �NQRZQ DV WLJHU
WHHWK� DUH SURKLELWHG EHFDXVH WKH\
FRPSUHVV LQVXODWLRQ� UXVW� DQG IDOO RXW�

,QVXODWLRQ ! )ORRUV ! $FFHVVLEOH )ORRUV 4�1��1�1c - Securing batts

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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��������E - Netting� Fabric - Dense PacN Floor Insulation

DHVLUHG�2XWFRPH�
Consistent, uniform thermal boundary between conditioned and unconditioned space to prescribed
R-value of an adjoining insulated assembly

6SHFLILFDWLRQ�V��
When using netting or fabric, staples will be placed according to manufacturer specifications

Netting or fabric will meet local fire codes

2EMHFWLYH�V��
Secure insulation

 %HIRUH
Uninsulated floors above unconditioned
spaces are an energy drain

,Q�3URJUHVV
Netting is secured to joists and sills to create
cavities for insulation

7RROV�
1. Utility knife
2. Scissors
3. Stapler

0DWHULDOV�
1. Fabric netting
2. Staples

Insulation > Floors > Accessible Floors ��������E���1HWWLQJ��IDEULF

Judith Darst
Washington Department of Commerce 160 of 209�
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��������E ��1HWWLQJ��FDEULF - Dense PacN Floor Insulation

Secure netting across each joist to
create separate cavities

Secure netting across sills to prevent
leakage of insulation

Keep netting taut while stapling to
prevent wrinkles and leakage

Staples should be kept tightly together,
placed no more than 1 1/2" apart

� � �

�

Insulation > Floors > Accessible Floors ��������E���1HWWLQJ��IDEULF

Judith Darst
Washington Department of Commerce 161 of 2095�
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��������D���3UHSDUDWLRQ

��������D���3UHSDUDWLRQ

DHVLUHG�2XWFRPH�
&ORVHG FUDZO VSDFHV LQVXODWHG WR DFKLHYH EHVW WKHUPDO SHUIRUPDQFH SRVVLEOH

Specification(s):
The rim Moist, sill plate and adMacent surfaces will be sufficiently clean and free of debris to 
allow for the proper adhesion of any caulNs, adhesiYes or spray foam used during installa�
WLRQ�

2EMectiYe(s):
3UHSDUH DOO VXUIDFHV IRU WKH LQVWDOODWLRQ RI LQVXODWLRQ

8se cleaning tools to remoYe debris and 
dirt that ight preYent sealants from sticNing 
to framing members

7RROV�
�� 9DFXXP� FRPSUHVVHG DLU� KDQG EURRP

�
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��������E���,QVXODWLRQ�,QVWDOODWLRQ

��������E���,QVXODWLRQ�,QVWDOODWLRQ

DHVLUHG�2XWFRPH�
&ORVHG FUDZO VSDFHV LQVXODWHG WR DFKLHYH EHVW WKHUPDO SHUIRUPDQFH SRVVLEOH

Specification(s):
,QVXODWLRQ DQG VHDODQW ZLOO EH LQVWDOOHG VR DV WR FUHDWH D FRQWLQXRXV WKHUPDO DQG SUHVVXUH 
ERXQGDU\�

2EMectiYe(s):
,PSURYH WKHUPDO SHUIRUPDQFH 
 
3UHYHQW PRLVWXUH FRQGHQVDWLRQ RQ WKH LQVLGH RI WKH EDQG 
MRLVW

8QLQVXODWHG EDVHPHQW ULP MRLVW %DVHPHQW ULP MRLVW LQVXODWHG DQG DLU VHDOHG

�
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��������E���,QVXODWLRQ�,QVWDOODWLRQ

7RROV�

��  ,QVXODWLRQ NQLIH
��  0HDVXULQJ WDSH
��  )RDP JXQ

0DWHULDOV
��  ,QVXODWLRQ�  ULJLG IRDP �'2: WKHUPD[� 
or 5-max tS; ����� or fiberglass batt 
ZLWK )6. �RU 0%,�
��  6HDODQW

This Specification is for basment or closed crawl application. Insulation must be a Class 1 
material, according to ASTM (�� �Àame spread not to exceed ��, smoNe index not to ex�
FHHG ����� 7ZR ULJLG IRDP SURGXFWV PHHW WKLV UHTXLUHPHQW� '2: WKHUPD[� DQG 5�PD[ W6; 
�����

)iberglass batts shall be )S. or M%I to serYe as Yapor retarder.

�
Page 136 of 334



��������G����������G����������E - Onsite Documentation

DHVLUHG�2XWFRPH�
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ EHWZHHQ FRQGLWLRQHG DQG XQFRQGLWLRQHG VSDFH FRQWUROV WKH KHDW IORZ

6SHFLILFDWLRQ�V��
$ GDWHG UHFHLSW VLJQHG E\ WKH LQVWDOOHU ZLOO EH SURYLGHG WKDW LQFOXGHV�

� ,QVXODWLRQ W\SH
� &RYHUDJH DUHD
� 5�YDOXH
� ,QVWDOOHG WKLFNQHVV DQG VHWWOHG WKLFNQHVV
� 1XPEHU RI EDJV LQVWDOOHG LQ DFFRUGDQFH ZLWK PDQXIDFWXUHU VSHFLILFDWLRQV

��������2EMHFWLYH�V��
        'RFXPHQW MRE FRPSOHWLRQ WR FRQWUDFW VSHFLILFDWLRQV

        &RQILUP DPRXQW RI LQVXODWLRQ LQVWDOOHG

        (QVXUH DELOLW\ WR PDWFK EDJV UHTXLUHG IRU WRWDO DUHD FRPSOHWHG

        &RPSO\ ZLWK �� &)5 ������

�����%HVW�3UDFWLFH
        ,QIRUPDWLRQ RQ LQVXODWLRQ LQVWDOOHG VKRXOG EH 
        SRVWHG QHDUE\

%���%HVW�3UDFWLFH
         3RVWHG LQIR LQFOXGHV LQVXODWLRQ W\SH� U�YDOXH�
         GHSWK� FRYHUDJH DUHD� HWF�

        7KLV UHTXLUHPHQW DSSOLHV ZKHQHYHU LQVXODWLRQ LV LQVWDOOHG�

        5HIHUHQFH �� &)5 ������� 7KH LQVWDOOHU� PXVW SURYLGH WKH FXVWRPHU RU FOLHQW GRFXPHQWDWLRQ UHJDUGLQJ
        WKH LQVXODWLRQ LQVWDOOHG� 'RFXPHQWDWLRQ ZLOO LQGLFDWH WKH FRYHUDJH DUHD� WKLFNQHVV� DQG 

,QVXODWLRQ ! $WWLFV�)ORRUV�:DOOV 2QVLWH�dRFXPHQWDWLRQ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� ����

�
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5�YDOXH RI WKH LQVXODWLRQ�7KH LQVXODWLRQ FHUWLILFDWLRQ PXVW EH GDWHG DQG VLJQHG E\ WKH LQVWDOOHU�
,QVXODWLRQ FHUWLILFDWH WR EH SRVWHG DW HQWUDQFH WR DWWLF RU FUDZOVSDFH DQG D FRS\ VKDOO EH SURYLGHG
IRU SURMHFW ILOH�

7R ILJXUH RXW WKH 5�YDOXH RI WKH LQVXODWLRQ� XVH WKH GDWD WKDW WKH PDQXIDFWXUHU JLYHV \RX�

,QVXODWLRQ ! $WWLFV�)ORRUV�:DOOV        Onsite documentation

-
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH

�
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4.1103.1a - Exterior dense pack

4.1103.1a - Exterior Dense Pack

Desired Outcome:
Consistent, uniform thermal boudary between conditioned and unconditioned 
space to prescribed R-Value of an adjoining insulated assembly

Specification(s):
8sinJ fiOO tXEe� ���� oI eacK caYit\ ZiOO Ee fiOOeG to a consistent Gensit\:

�  &eOOXOose insXOation XseG in an encOoseG caYit\ ZiOO Ee instaOOeG at ��� poXnGs peU 
cubic footor greater density

�  %OoZn fiEeUJOass� PineUaO fiEeU� oU UocN anG sOaJ ZooO XseG in an encOoseG caYit\ 
ZiOO EeinstaOOeG at oU aEoYe tKe PanXIactXUeU UecoPPenGeG Gensit\ to OiPit aiU ÀoZ 
tKat�coUUesponGs to an aiU peUPeance YaOXe oI ��� cIP�sT� It� at �� pascaOs� as Pea-
sXUeG XsinJ�%3,���� ³StanGaUG IoU $iU 5esistance oI 7KeUPaO ,nsXOation 8seG in 5et-
Uofit &aYit\$ppOications ± 0ateUiaO Specification´ oU $S70 & ���� ( ���� oU ( ����� 
tKe nXPEeU oI EaJs instaOOeG ZiOO Ee confiUPeG anG ZiOO PatcK tKe nXPEeU UeTXiUeG 
on tKe coYeUaJe cKaUt

,nsXOation ZiOO Ee YeUifieG to pUeYent YisiEOe aiU PoYePent XsinJ cKePicaO sPoNe at 
�� pascaOs oI pUessXUe GiIIeUence

2EMectiYe(s):
(OiPinate YoiGs anG settOinJ

0iniPi]e IUaPinJ caYit\ aiU ÀoZs

�
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0DNH DFFXUDWH FRXQW RI LQVXODWLRQ EDJV WR EH
LQVWDOOHG

,QVWDOO LQVXODWLRQ WR FRUUHFW GHQVLW\ �DW OHDVW
��� SRXQGV SHU FXELF IRRW IRU FHOOXORVH� RU ���
SRXQGV IRU ILEHUJODVV�

7RROV�
�� LQVXODWLRQ EORZLQJ PDFKLQH
�� SUHVVXUH JDXJH
�� EORZHU GRRU
�� WRROV IRU UHPRYLQJ VLGLQJ� KDPPHU� SU\
EDU� NQLIH
�� FKHPLFDO VPRNH GLVSHQVHU
�� GULOO
�� WDSH PHDVXUH
�� ODGGHU

0DWHULDOV�
�� FHOOXORVH RU ILEHUJODVV LQVXODWLRQ �DQ\
ILEHUJODVV PDWHULDO XVHG PXVW EH
VSHFLILFDOO\ DSSURYHG IRU DLU IORZ
UHVLVWDQFH E\ WKH PDQXIDFWXUHU�
�� ZRRGHQ� SODVWLF� RU IRDP SOXJV WR ILOO
LQVWDOODWLRQ KROHV
�� SLHFH RI ILEHUJODVV EDWW RU WRZHO WR VWRS
LQVXODWLRQ IURP EORZLQJ RXW DURXQG WKH
KRVH
�� 6LGLQJ UHSDLU PDWHULDOV� FDXON� H[WHULRU�
JUDGH VSDFNOH� SULPHU� SDLQW

:KHQ SRVVLEOH� H[WHULRU VLGLQJ VKDOO EH UHPRYHG RU OLIWHG WR JDLQ DFFHVV WR WKH H[WHULRU ZDOO IRU GULOOLQJ�
6FRUH DQG VQDS PHWKRG RI VLGLQJ UHPRYDO LV SHUPLWWHG ZKHQ SURSHU SDLQW SUHSDUDWLRQ LV IROORZHG� 6LGLQJ
VKDOO EH UHSODFHG DIWHU LQVXODWLRQ LV LQVWDOOHG� $Q\ VLGLQJ WKDW LV GDPDJHG VKDOO EH UHSDLUHG RU UHSODFHG
ZLWK PDWFKLQJ VLGLQJ WKDW LV SULPHG DQG SDLQWHG WR PDWFK H[LVWLQJ VLGLQJ�

([WHULRU VLGLQJ QRW FRQWDLQLQJ DVEHVWRV WKDW FDQQRW EH UHPRYHG RU OLIWHG EHIRUH GULOOLQJ ZDOOV PD\ EH
GULOOHG WKURXJK ZLWK WKH RZQHU
V SHUPLVVLRQ� +ROHV VKDOO EH GULOOHG LQ D OHYHO OLQH� DQG DOO KROHV ZLOO EH
ILOOHG ZLWK D WLJKW�ILWWLQJ� ZRRGHQ SOXJ WKDW LV LQVWDOOHG XVLQJ DQ H[WHULRU JUDGH� QRQ�VLOLFRQH�EDVHG
DGKHVLYH� DQG WKHQ ILOOHG DQG VPRRWKHG ZLWK H[WHULRU�JUDGH VSDFNOH� WH[WXUHG WR PDWFK H[LVWLQJ
VXUIDFH�V�� DOORZHG WR FXUH SHU PDQXIDFWXUHU
V VSHFLILFDWLRQV� SULPHG� DQG SDLQWHG WR PDWFK H[LVWLQJ
VLGLQJ�

,QVXODWLRQ ! :DOOV ! (QFORVHG :DOOV ��������D���E[WHULRU�GHQVH�SDFN

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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&DOFXODWH WKH QXPEHU RI EDJV QHHGHG
DQG YHULI\ WKH QXPEHU \RX DFWXDOO\
LQVWDOO�

5HPRYH VLGLQJ DQG GULOO KROHV LQ
VKHDWKLQJ IRU LQVWDOOLQJ LQVXODWLRQ�
)ROORZ OHDG VDIH ZRUN SUDFWLFHV ZKHQ
QHHGHG�

2QO\ GULOO WKURXJK WKH VLGLQJ LI LW FDQ
W
EH UHPRYHG� )ROORZ OHDG VDIH ZRUN
SUDFWLFHV ZKHQ QHHGHG�

&KHFN WKDW WKH VWDWLF SUHVVXUH DW WKH
EORZLQJ PDFKLQH DQG DW WKH KRVH HQG
LV DW OHDVW ��� 36,�

$GMXVW WKH SUHVVXUH �FRQWUROV VKRZQ
KHUH� DQG WKH IHHG JDWH WR ILOO DQ
��IRRW ZDOO FDYLW\ LQ � WR � PLQXWHV�

:LWK D UDJ RU ILEHUJODVV EDWW WR SUHYHQW
LQVXODWLRQ EORZLQJ RXW� ILOO DOO FDYLWLHV LQ
H[WHULRU ZDOOV ZLWK LQVXODWLRQ�

&KHFN WR PDNH VXUH DOO FDYLWLHV DUH
SURSHUO\ ILOOHG� 2QH RI WKHVH LV HPSW\�
DQG DQRWKHU LV QRW ILOOHG WR SURSHU
GHQVLW\

&KHFN WKDW FDYLWLHV DUH ILOOHG DQG DUH
WKH SURSHU GHQVLW\�

&KHFN IRU DLU OHDNDJH UHGXFWLRQ DIWHU
GHQVH�SDFN LQVXODWLRQ XVLQJ D EORZHU
GRRU DW ��� 3DVFDOV DQG VPRNH

��������E

DHVLUHG�2XWFRPH�

� � �

� � �

� � �

,QVXODWLRQ ! :DOOV ! (QFORVHG :DOOV ��������E���2QVLWH�GRFXPHQWDWLRQ

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��������G����������G����������E - Onsite Documentation

DHVLUHG�2XWFRPH�
&RQVLVWHQW� WKHUPDO ERXQGDU\ EHWZHHQ FRQGLWLRQHG DQG XQFRQGLWLRQHG VSDFH FRQWUROV WKH KHDW IORZ

6SHFLILFDWLRQ�V��
$ GDWHG UHFHLSW VLJQHG E\ WKH LQVWDOOHU ZLOO EH SURYLGHG WKDW LQFOXGHV�
             � ,QVXODWLRQ W\SH
             � &RYHUDJH DUHD
             � 5�YDOXH
             � ,QVWDOOHG WKLFNQHVV DQG VHWWOHG WKLFNQHVV
             � 1XPEHU RI EDJV LQVWDOOHG LQ DFFRUGDQFH ZLWK PDQXIDFWXUHU VSHFLILFDWLRQV

�
��������2EMHFWLYH�V��
        'RFXPHQW MRE FRPSOHWLRQ WR FRQWUDFW VSHFLILFDWLRQV

        &RQILUP DPRXQW RI LQVXODWLRQ LQVWDOOHG

        (QVXUH DELOLW\ WR PDWFK EDJV UHTXLUHG IRU WRWDO DUHD FRPSOHWHG

        &RPSO\ ZLWK �� &)5 ������

�����%HVW�3UDFWLFH
        ,QIRUPDWLRQ RQ LQVXODWLRQ LQVWDOOHG VKRXOG EH 
        SRVWHG QHDUE\

%���%HVW�3UDFWLFH
3RVWHG LQIR LQFOXGHV LQVXODWLRQ W\SH� U�YDOXH�
GHSWK� FRYHUDJH DUHD� HWF�

        7KLV UHTXLUHPHQW DSSO\V ZKHQHYHU LQVXODWLRQ LV LQVWDOOHG�

        5HIHUHQFH �� &)5 ������� 7KH LQVWDOOHU� PXVW SURYLGH WKH FXVWRPHU RU FOLHQW GRFXPHQWDWLRQ UHJDUGLQJ
        WKH LQVXODWLRQ LQVWDOOHG� 'RFXPHQWDWLRQ ZLOO LQGLFDWH WKH FRYHUDJH DUHD� WKLFNQHVV� DQG 

,QVXODWLRQ ! $WWLFV�)ORRUV�:DOOV                                         �����������������������������                                          2QVLWH�dRFXPHQWDWLRQ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� ����

�
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5�YDOXH RI WKH LQVXODWLRQ�7KH LQVXODWLRQ FHUWLILFDWLRQ PXVW EH GDWHG DQG VLJQHG E\ WKH LQVWDOOHU� 
,QVXODWLRQ FHUWLILFDWH WR EH SRVWHG DW HQWUDQFH WR DWWLF RU FUDZOVSDFH DQG D FRS\ VKDOO EH SURYLGHG
IRU SURMHFW ILOH�

7R ILJXUH RXW WKH 5�YDOXH RI WKH LQVXODWLRQ� XVH WKH GDWD WKDW WKH PDQXIDFWXUHU JLYHV \RX�

,QVXODWLRQ ! $WWLFV�)ORRUV�:DOOV                                        ������������������������������                                Onsite documentation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� ����

�
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��������D - Penetrations

DHVLUHG�2XWFRPH�
Openings from garage sealed to prevent leakage

6SHFLILFDWLRQ�V��
All lighting fixtures, wiring, plumbing, venting, ducting, and gas piping penetrations will be sealed

2EMHFWLYH�V��
Prevent air leakage and pollutant entry

 %HIRUH
Penetrations between the garage and house
can leak hazardous fumes

 $IWHU
Seal penetrations to minimize risks and air
leakage

0DWHULDOV�
1. Backer Rod
2. Caulk
3. Spray foam

Air Sealing > Attached Garages > Garage Openings ��������D���3HQHWUDWLRQV

Judith Darst
Washington Department of Commerce 101 of 209�
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��������E - DuctworN

DHVLUHG�2XWFRPH�
Openings from garage sealed to prevent leakage

6SHFLILFDWLRQ�V��
All joints and connections in ductwork will be fastened and sealed with UL 181B or 181B-M welds,
gaskets, adhesive mastics, or mastic-plus- embedded-fabric systems

2EMHFWLYH�V��
Prevent air leakage and pollutant entry

 %HIRUH
Unsealed joints and connections need to be
sealed to prevent health risks.

 $IWHU
Sealed ductwork connections help prevent
leakage.

0DWHULDOV�
1. Mesh tape
2. Mastic

Air Sealing > Attached Garages > Garage Opening ��������E���DXFWZRUN

Judith Darst
Washington Department of Commerce 102 of 209�
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��������E ��DXFWZRUN

Prepare work area by assessing any
safety concerns.

Wrap joint with fiberglass mesh tape. Apply UL 181 mastic to seal joint.

Air Sealing > Attached Garages > Garage Opening ��������E���DXFWZRUN

Judith Darst
Washington Department of Commerce 103 of 209�
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��������G - Garage to House Door

DHVLUHG�2XWFRPH�
Openings from garage sealed to prevent leakage

6SHFLILFDWLRQ�V��
Weather stripping, door sweep, and threshold will be installed to stop air leakage

2EMHFWLYH�V��
Prevent air leakage and pollutant entry

 %HIRUH
Daylight visible under door to garage
indicates leakage

 $IWHU
Door sweep, with weatherstripping, will
minimize air exchange with garage

7RROV�
1. Caulk gun
2. Screwdriver
3. Utility knife
4. Hacksaw
5. Saw
6. Tape measure
7. Drill
8. Planer

0DWHULDOV�
1. Weatherstripping (Q-lan)
2. Door sweep
3. Caulk
4. Fasteners

Air Sealing > Attached Garages > Garage Openings ��������G���*DUDJH�WR�KRXVH�GRRU

Judith Darst
Washington Department of Commerce 104 of 209�
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��������G ��*DUDJH�WR�HRXVH�DRRU

Remove door for access to work
space and to install sweep

Measure for weatherstripping around
door

Install weatherstripping into rabbit
around door

Corners of weatherstripping should be
snug and secure

Adjust threshold to minimize
contaminant and water infiltration

Caulk along threshold to minimize
water and contaminant infiltration

Cut door sweep to width of the door Ensure door sweep fits tightly against
bottom of door and fasten in place

Rehang door to verify snug fit and
smooth operation

Air Sealing > Attached Garages > Garage Openings ��������G���*DUDJH�WR�KRXVH�GRRU

Judith Darst
Washington Department of Commerce 105 of 209�
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W

3.1602.1-Duct sealing 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Safety & Notes: 
Gloves, appropriate respirator, safety glasses       
              
              
              
               
 
 

��1��2�1
 

After gaining access to the leakage site, choose the appropriate sealing technique from below. 
Each of these step-by-step groupings illustrate a specific sealing technique based on the hole 
size.  There are 3 sets to choose from: 
 

Seams, cracks, joints, holes and penetrations that are 1/4-inch or less. 

Mastic 
Fiberglass mesh tape 
Duct tape 
Sheet metal 
Support material 
Screws  

Sealing Small, Medium & Large Holes 
 

(Medium Holes) – Temporary Tape + Mastic + Mesh Tape: 
 Seams, cracks, joints, holes and penetrations that are 1/4-inch to 3/4-inch. 

(Large Holes) – Rigid Support + Mastic + Mesh Tape: 
 Seams, cracks, joints, holes and penetrations that are larger than 3/4-inch. 

Materials: 
 

Tools: 
 

Utility knife or scissors 
Mastic brush 
Tin snips 
Flashlight/headlamp 
Drill  

�
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Duct Sealing







Appendix H

(Small Holes) - Mastic + Mesh Tape:





























Specification(s):



All joints, seams, and connections in ductwork shall be securely fastened and sealed with UL 181-B-M mastics (adhesives) or mastic-plus-embedded-fabric systems installed in accordance with the manufacturer's instructions before insulation is applied.



Objective(s):





Minimize duct leakage























   3.1602.1-Duct sealing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: 
              
              
              
              
               
              
              
              
               
 
 
  

��1��2�1 - Duct Sealing 

Seams, cracks, joints, holes and 
penetrations that are 1/4-inch or less.

 

Sealing Small Holes 

Seal with mastic.
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W

3.1602.1-Duct sealing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

��1��2�1 - Duct Sealing 

STEP 1:  Seams, cracks, joints, holes and 
penetrations that are 1/4-inch to 3/4-inch. 

Sealing Medium Holes 

STEP 2:  Install temporary tape over seams, 
cracks, joints, holes and penetrations. 

STEP 3:  Apply a base coat of mastic to 
completely cover and extend beyond tape. 

STEP 4:  Apply fiberglass mesh tape to 
completely cover and extend beyond 
mastic. 
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3.1602.1-Duct sealing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: 
Temporary tape can be a variety of different types of tape.  It is used to prevent mastic 
from falling into the hole and should only be used if also using mesh tape for 
reinforcement.            
              
               
              
              
              
               
  

��1��2�1 - Duct Sealing

Sealing Medium Holes (cont.) 

STEP 5:  Apply a second coat of mastic atop 
fiberglass mesh tape to completely cover 
and extend beyond tape.
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3.1602.1-Duct sealing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

��1��2�1 - Duct Sealing 

Sealing Large Holes 

STEP 1:  Seams, cracks, joints, holes and 
penetrations that are larger than 3/4-inch. 

 

STEP 2:  Install rigid duct support material 
that is at least 1 inch larger than the hole. 

STEP 3:  Apply a base coat of mastic to 
completely cover and extend beyond 
support material. 

STEP 4:  Apply fiberglass mesh tape to 
completely cover and extend beyond 
mastic. 

  

�
Page 153 of 334

https://sws.nrel.gov/spec/316021
Appendix H



 3.1602.1-Duct sealing 

Notes: 

��1��2�1 - Duct Sealing

Sealing Large Holes (cont.) 

STEP 5:  Apply a second coat of mastic atop 
fiberglass mesh tape to completely cover 
and extend beyond tape. 

�
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3.1602.1-Duct sealing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

��1��2�1 - Duct Sealing 

Sealing Large Holes 

STEP 1:  Seams, cracks, joints, holes and 
penetrations that are larger than 3/4-inch. 

 

STEP 2:  Install rigid duct support material 
that is at least 1 inch larger than the hole. 

 

STEP 3:  Apply a base coat of mastic to 
completely cover and extend beyond 
support material. 

STEP 4:  Apply fiberglass mesh tape to 
completely cover and extend beyond 
mastic. 
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3.1602.1-Duct sealing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Notes: 
              
              
               
              
              
              
              
               
 
 
 
  

��1��2�1 - Duct Sealing 

Sealing Large Holes (cont.) 

STEP 5:  Apply a second coat of mastic atop 
fiberglass mesh tape to completely cover 
and extend beyond tape.. 
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e

3.1602.1-Duct sealing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

��1��2�1 - Duct Sealing 

Sealing Large Holes 

STEP 1:  Seams, cracks, joints, holes and 
penetrations that are larger than 3/4-inch. 

 

STEP 2:  Install rigid duct support material 
that is at least 1 inch larger than the hole. 

 

STEP 3:  Apply a base coat of mastic to 
completely cover and extend beyond 
support material. 

STEP 4:  Apply fiberglass mesh tape to 
completely cover and extend beyond 
mastic. 
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3.1602.1-Duct sealing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Notes: 
              
              
               
       
       
       
       
       
       
       
       
       
        
 

��1��2�1 - Duct Sealing 

Sealing Large Holes (cont.) 

STEP 5:  Apply a second coat of mastic atop 

fiberglass mesh tape to completely cover 
and extend beyond tape. 
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W 

3.1602.1-Duct sealing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

��1��2�1 - Duct Sealing 

Sealing Large Holes 

STEP 1:  Seams, cracks, joints, holes and 
penetrations that are larger than 3/4-inch. 

 

STEP 2:  Install rigid duct support material 
that is at least 1 inch larger than the hole. 

 

STEP 3:  Apply a base coat of mastic to 
completely cover and extend beyond 
support material. 

STEP 4:  Apply fiberglass mesh tape to 
completely cover and extend beyond 
mastic. 
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W

3.1602.1-Duct sealing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Notes: 
              
              
               
       
       
       
       
       
       
       
       
       
        

3.1602.1���'XFW�6HDOLQJ

 Sealing Large Holes (cont.)

 

STEP 5:  Apply a second coat of mastic atop 
fiberglass mesh tape to completely cover 
and extend beyond tape. 
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��������F - Fle[ to Metal

DHVLUHG�2XWFRPH�
Ducts and plenums properly fastened to prevent leakage

6SHFLILFDWLRQ�V��
Joints will be fastened with tie bands using a tie band tensioning tool

2EMHFWLYH�V��
Ensure durable joints

,Q�3URJUHVV
,QQHU OLQHU RI IOH[ GXFW VHFXUHG ZLWK SDQGXLW VWUDSV 

 $IWHU
Joints fastened with tie bands using a tie
band tensioning tool.

Air Sealing > Ducts > Duct Preparation ��������F���)OH[�WR�PHWDO

Judith Darst
Washington Department of Commerce 106 of 209�
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��������F ��)OH[�WR�MHWDO

Place tie band being used around the
connection.

Tighten tie band using tie band
tensioning tool.

Cut off tie band tail using tie band
tensioning tool. Pull insulation back
over connection.

� � �

Air Sealing > Ducts > Duct Preparation ��������F���)OH[�WR�PHWDO

Judith Darst
Washington Department of Commerce 107 of 209�
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��1��1��a - Support (Applies to All Duct Types)

Desired Outcome:
'XFWV DQG SOHQXPV SURSHUO\ VXSSRUWHG

Specification(s):
)OH[LEOH DQG GXFW ERDUG GXFWV DQG SOHQXPV ZLOO EH VXSSRUWHG HYHU\ �
 XVLQJ D PLQLPXP RI � ò� ZLGH
PDWHULDO

6XSSRUW PDWHULDOV ZLOO EH DSSOLHG LQ D ZD\ WKDW GRHV QRW FULPS GXFWZRUN RU FDXVH WKH LQWHULRU
GLPHQVLRQV RI WKH GXFWZRUN WR EH OHVV WKDQ VSHFLILHG �H�J�� FHLOLQJ� IUDPLQJ� VWUDSSLQJ�� GXFW VXSSRUW
PXVW EH LQVWDOOHG LQ DFFRUGDQFH ZLWK DXWKRULW\ KDYLQJ MXULVGLFWLRQ

0HWDO GXFWV ZLOO EH VXSSRUWHG E\ ��� LQFK ZLGH HLJKWHHQ JDXJH PHWDO VWUDSV RU ���JDXJH JDOYDQL]HG
ZLUH DW LQWHUYDOV QRW H[FHHGLQJ �� IHHW RU RWKHU DSSURYHG PHDQV

Objective(s):
(OLPLQDWH IDOOLQJ DQG VDJJLQJ

 Before
'XFWV VKRXOG QRW EH DOORZHG WR GURRS DQG
GUDJ� DGGLQJ GLVWDQFH WR UXQ

 After
3URSHUO\ VXSSRUWHG GXFWV PLQLPL]H KHDW ORVV
DQG PD[LPL]H GXFW UXQ

Tools:
�� 0HWDO VQLSV
�� 8WLOLW\ NQLIH
�� 'ULOO
�� 6WDSOHU

Materials:
�� �� JDXJH PHWDO VWUDS �DW OHDVW ����
ZLGH�
�� �� JDXJH JDOYDQL]HG ZLUH
�� 6\QWKHWLF IDEULF VXSSRUW VWUDSV �DW
OHDVW � ���� ZLGH�
�� 6WDSOHV
�� )DVWHQHUV

$LU 6HDOLQJ ! 'XFWV ! 'XFW 3UHSDUDWLRQ ��1��1��a - Support (applies to all duct types)

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI �����
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��1��1��a - Support (Applies to All Duct Types)

%$'� 0DNH VXUH VXSSRUWV '2 127
FRPSUHVV LQVXODWLRQ RU GXFW

)OH[ GXFWV VKRXOG KDYH VXSSRUWV QR
OHVV WKDQ HYHU\ � IHHW

'XUDEOH VWUDS VKRXOG EH DW OHDVW � ���
LQFKHV ZLGH

0HWDO GXFWV VKRXOG EH VXSSRUWHG HYHU\
�� IHHW RU OHVV ZLWK VWUDSV RU ZLUH

0HWDO VWUDSV VKRXOG EH DW OHDVW ��
JDXJH DQG ��� LQFK ZLGH

0HWDO ZLUH VKRXOG EH DW OHDVW �� JDXJH
DQG JDOYDQL]HG

$LU 6HDOLQJ ! 'XFWV ! 'XFW 3UHSDUDWLRQ ��1��1��a - Support (applies to all duct types)

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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��������F - ([isting Component to ([isting Component

DHVLUHG�2XWFRPH�
'XFWV DQG SOHQXPV VHDOHG WR SUHYHQW OHDNDJH

6SHFLILFDWLRQ�V��
)LEHUJODVV PHVK DQG PDVWLF ZLOO RYHUODS WHPSRUDU\ WDSH E\ DW OHDVW �� RQ DOO VLGHV

)LEHUJODVV PHVK DQG PDVWLF ZLOO EHFRPH WKH SULPDU\ VHDO

6HDPV� FUDFNV� MRLQWV� KROHV� DQG SHQHWUDWLRQV ODUJHU WKDQ ô� ZLOO EH UHSDLUHG XVLQJ ULJLG GXFW
PDWHULDO

)LEHUJODVV PHVK DQG PDVWLF ZLOO RYHUODS UHSDLU MRLQW E\ DW OHDVW �� RQ DOO VLGHV

)LEHUJODVV PHVK DQG PDVWLF ZLOO EH WKH SULPDU\ VHDO

2EMHFWLYH�V��
(OLPLQDWH DLU OHDNDJH LQWR RU RXW RI GXFWV DQG SOHQXPV

(QVXUH DGKHVLRQ RI SULPDU\ VHDO �ILEHUJODVV PHVK DQG PDVWLF� WR WKH GXFW

5HLQIRUFH VHDO

6XSSRUW ILEHUJODVV PHVK DQG PDVWLF GXULQJ FXULQJ

 %HIRUH
'XFW WR SOHQXP QRW VHDOHG

 $IWHU
'XFW WR SOHQXP VHDOHG

$LU 6HDOLQJ ! 'XFWV ! 'XFW 6HDOLQJ ��������F���E[LVWLQJ�FRPSRQHQW�WR�H[LVWLQJ�FRPSRQHQW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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7RROV�
�� 1\ORQ VWUDS WHQVLRQLQJ WRRO

0DWHULDOV�
�� 0DVWLF
�� )LEHUJODVV PHVK WDSH
�� 1\ORQ WHQVLRQLQJ WLHV

$LU 6HDOLQJ ! 'XFWV ! 'XFW 6HDOLQJ ��������F���E[LVWLQJ�FRPSRQHQW�WR�H[LVWLQJ�FRPSRQHQW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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��������F ��E[LVWLQJ�CRPSRQHQW�WR�([LVWLQJ�CRPSRQHQW

3HHO EDFN RXWHU OD\HU RI LQVXODWLRQ�
VHDO SOHQXP ZLWK PDVWLF XVLQJ
DSSURSULDWH VHDOLQJ WHFKQLTXH EDVHG
RQ KROH VL]H

,QVWDOO Q\ORQ WLH EDQG DURXQG LQQHU
OLQHU XVLQJ D WLH EDQG WHQVLRQLQJ WRRO�

5HSODFH RXWHU OLQHU DQG LQVXODWLRQ�

,QVWDOO Q\ORQ WLH EDQG DURXQG LQQHU OLQHU
XVLQJ D WLH EDQG WHQVLRQLQJ WRRO�

� � �

�

$LU 6HDOLQJ ! 'XFWV ! 'XFW 6HDOLQJ ��������F���E[LVWLQJ�FRPSRQHQW�WR�H[LVWLQJ�FRPSRQHQW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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��������D - Duct Boot to Interior Surface

DHVLUHG�2XWFRPH�
Ducts and plenums sealed to prevent leakage

6SHFLILFDWLRQ�V��
All gaps between boot and interior surface that defines conditioned space will be air sealed

Gypsum edge will be wetted before applying water-based sealant

Sealants will be continuous and be in accordance with 2012 IRC R302.9

2EMHFWLYH�V��
Prevent air leakage

Prevent a fire hazard

 %HIRUH
Gaps around duct boots allow for leakage to
and from the attic

 $IWHU
Use a mesh tape and mastic or UL 181
Aluminum butyl tape to seal duct boot to
interior surface

7RROV�
1. Utility knife
2. Spray bottle
3. Putty knife
4. Drill motor or hammer

0DWHULDOV�
1. Mastic
2. Mesh tape
3. Fasteners (screws or nails)
4. UL 181 Aluminum Butyl Tape

Use fasteners to close any large gaps between interior surface and the duct boot

Use mesh tape and mastic or UL 181 Aluminum Butyl tape for gaps larger than 1/4 inch

When using mastic allow mastic to set before replacing register cover

Air Sealing > Ducts > Duct Sealing ��������D���DXFW�ERRW�WR�LQWHULRU�VXUIDFH

Judith Darst
Washington Department of Commerce 110 of 209�
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��������D ��DXFW�BRRW�WR�IQWHULRU�SXUIDFH

Remove grill to expose duct boot and
gaps

Use fasteners to close gaps before
applying mastic

Wet the edges of the drywall to ensure
a good bond

Cut mesh or UL 181 Aluminum Butyl
tape to fit around duct boot and cover
gaps

Apply mastic over tape to create heat
resistant, durable bond

Once mastic is set, grill can be
replaced and mastic should not show

� � �

� � �

Air Sealing > Ducts > Duct Sealing ��������D���DXFW�ERRW�WR�LQWHULRU�VXUIDFH

Judith Darst
Washington Department of Commerce 111 of 209�
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��������F - Air Handler Cabinet

DHVLUHG�2XWFRPH�
Ducts and plenums sealed to prevent leakage

6SHFLILFDWLRQ�V��
Joints will be closed and cracks and holes not needed for proper function of unit will be sealed using
removable sealant (e.g., foil tape) or in accordance with the original equipment manufacturer
directions (if available)

2EMHFWLYH�V��
Reduce air leakage while maintaining accessibility

 %HIRUH
Unnecessary holes in the air handler cabinet
need to be sealed

 $IWHU
Use removable foil tape to seal holes

0DWHULDOV�
1. Foil tape

Air Sealing > Ducts > Duct Sealing ��������F���$LU�KDQGOHU�FDELQHW

Judith Darst
Washington Department of Commerce 112 of 209�
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��������F ��$LU�HDQGOHU�CDELQHW

Unnecessary holes in the air handler
cabinet should be sealed

Removable foil tape should be used
to seal

Fully cover holes with tape to seal
completely

� � �

Air Sealing > Ducts > Duct Sealing ��������F���$LU�KDQGOHU�FDELQHW

Judith Darst
Washington Department of Commerce 113 of 209�
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��������G - Filter Slot

DHVLUHG�2XWFRPH�
Ducts and plenums sealed to prevent leakage

6SHFLILFDWLRQ�V��
A pre-manufactured or site manufactured durable filter slot cover will be installed

2EMHFWLYH�V��
Reduce air leakage while maintaining accessibility

 %HIRUH
Uncovered filter slots are a point of leakage

 $IWHU
Filter slots should be covered

Air Sealing > Ducts > Duct Sealing ��������G���)LOWHU�VORW

Judith Darst
Washington Department of Commerce 114 of 209�
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5HWXUQ�DXFWV�,QVLGH�&RPEXVWLRQ�$SSOLDQFH�=RQH

5HWXUQ�DXFWV�,QVLGH�&RPEXVWLRQ�$SSOLDQFH�=RQH

Specification(s):

5HWXUQ GXFWV�SOHQXPV ZLOO EH VHDOHG DFFRUGLQJ WR ������ DQG ������ ZKHQ ORFDWHG LQ D 
]RQH ZLWK DQ DWPRVSKHULF FRPEXVWLRQ DSSOLDQFH�

2EMectiYe(s):

5HWXUQ GXFW OHDNDJH ZLOO QRW FUHDWH GHSUHVVXUL]DWLRQ LQ D ]RQH ZKHUH DQ DWPRVSKHULF 
FRPEXVWLRQ DSSOLDQFH LV ORFDWHG� 

$ IRUFHG DLU IXUQDFH DQG UHWXUQ GXFWV ORFDW�
HG LQ ]RQH ZKHUH DWPRVSKHULF DSSOLDQFH 
�ZDWHU KHDWHU� LV SUHVHQW�

$V WKH DPRXQW RI UHWXUQ GXFWV LQ D ]RQH 
LQFUHDVHV� VR GRHV WKH FKDQFH RI UHWXUQ 
GXFW OHDNDJH� ZKLFK UHVXOWV LQ ]RQH GHSUHV�
VXUL]DWLRQ�

Notes:

5HWXUQ GXFW OHDNDJH DOORZV WKH IXUQDFH IDQ WR GUDZ DLU IURP WKH VXUURXQGLQJ DUHD� GH�
SUHVVXUL]LQJ WKH ]RQH�  6HDOLQJ UHWXUQ OHDNDJH LQ FRPEXVWLRQ DSSOLDQFH ]RQHV PD\ QRW EH 
DQ HQHUJ\ PHDVXUH� EXW ZLOO UHGXFH GHSUHVVXUL]DWLRQ ZKLFK FDQ FDXVH VSLOODJH RI H[KDXVW 
JDV IURP FRPEXVWLRQ DSSOLDQFHV�

�
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5HWXUQ�DXFWV�,QVLGH�&RPEXVWLRQ�$SSOLDQFH�=RQH

5HWXUQ�DXFWV�,QVLGH�&RPEXVWLRQ�$SSOLDQFH�=RQH

3DQ MRLVW UHWXUQ GXFWLQJ LV RIWHQ OHDN\� FUH�
DWLQJ GHSUHVVXUL]DWLRQ LQ WKH ]RQH�

)urnace filter slots located in the return 
SOHQXP DUH RIWHQ OHDN\� FUHDWLQJ GHSUHVVXU�
L]DWLRQ LQ WKH ]RQH�

)urnace filter slots located in the return 
SOHQXP DUH RIWHQ OHDN\� FUHDWLQJ GHSUHVVXU�
L]DWLRQ LQ WKH ]RQH�

0DJQHWLF FRYHUV ZRUN ZHOO WR VHDO OHDNDJH 
at the filter slot.

�
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5HWXUQ�DXFWV�,QVLGH�&RPEXVWLRQ�$SSOLDQFH�=RQH

5HWXUQ�DXFWV�,QVLGH�&RPEXVWLRQ�$SSOLDQFH�=RQH

0DJQHWLF FRYHUV ZRUN ZHOO WR VHDO OHDNDJH 
in the filter slot.

�
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���������E - Reduce ([cess Fle[ Duct Length

DHVLUHG�2XWFRPH�
Deliver air from trunk to termination (register/diffuser) without leakage

6SHFLILFDWLRQ�V��
Excess flex duct will be removed between the takeoff at trunk and floor register boot

2EMHFWLYH�V��
Improve air flow

 %HIRUH
This duct is far too long, resulting in poor
airflow.

 $IWHU
The duct has been shortened, and is now
properly supported.

Air Sealing > Ducts > Duct Sealing ���������E���5HGXFH�H[FHVV�IOH[�GXFW�OHQJWK

Judith Darst
Washington Department of Commerce 29 of 278�
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��1��2�11d - Performance Testing

Desired Outcome:
'XFWV DQG SOHQXPV VHDOHG WR SUHYHQW OHDNDJH

Specification(s):
3UH� DQG SRVW�UHWURILW GXFW OHDNDJH ZLOO EH SHUIRUPDQFH WHVWHG XVLQJ D GXFW EODVWHU RU SUHVVXUH SDQ�
DQG UHVXOWV ZLOO EH GRFXPHQWHG DQG UHSRUWHG WR WKH KRPHRZQHU DQG�RU SURJUDP

Objective(s):
'RFXPHQW SRVW�UHWURILW GXFW OHDNDJH SHUIRUPHG

Best Practice
7HVW GXFW SHUIRUPDQFH XVLQJ SUHVVXUH SDQ RU
GXFW EODVWHU� EHIRUH DQG DIWHU ZRUN

Best Practice
'XFW SUHVVXUL]DWLRQ WHVWV� EHIRUH DQG DIWHU�
FDQ DOVR EH XVHG WR GHWHUPLQH LPSURYHPHQW
LQ SHUIRUPDQFH

Tools:
�� %ORZHU GRRU
�� 0DQRPHWHU
�� 3UHVVXUH 3DQ

:DVKLQJWRQ 6WDWH ZHDWKHUL]DWLRQ ZRUNHUV ZLOO SHUIRUPDQFH WHVW GXFW VHDOLQJ PHDVXUHV ZLWK SUHVVXUH
SDQ PHDVXUPHQWV� 'XFW SUHVVXUL]DWLRQ WHVWV� ZKLFK TXDQWLI\ GXFW OHDNDJH �&)0#���� DUH DOVR
DOORZHG�

$LU 6HDOLQJ ! 'XFWV ! 'XFW 6HDOLQJ ��1��2�11d - Performance testing

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��1��2�11d - Performance Testing

6HW�XS EORZHU GRRU WR SHUIRUP
SUHVVXUH SDQ WHVWLQJ

3HUIRUP SUHVVXUH SDQ WHVW RQ
GXFWZRUN EHIRUH EHJLQQLQJ ZRUN�
5HFRUG UHVXOW

3HUIRUP SUHVVXUH SDQ WHVW DIWHU ZRUN LV
FRPSOHWHG DQG FRPSDUH WR 
EHIRUH

UHDGLQJ

$LU 6HDOLQJ ! 'XFWV ! 'XFW 6HDOLQJ ��1��2�11d - Performance testing

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��������D - Selection of Duct Insulation Material

DHVLUHG�2XWFRPH�
Lowered thermal conductance of duct system and minimized condensation on the duct system

6SHFLILFDWLRQ�V��
Duct insulation on all ducts located in unconditioned spaces will be a minimum of R-8, in
accordance with local code, or buried under attic insulation, whichever is greater, and have an
attached vapor retarder

Hot humid and warm coastal regions will not bury ducts

2EMHFWLYH�V��
Decrease heat loss and condensation problems

 %HIRUH
Uninsulated ducts in unconditioned spaces
are an energy drain

 $IWHU
Properly insulated ducts operate at much
higher rates of efficiency

Insulation > Ducts > Insulating Ducts ��������D���6HOHFWLRQ�RI�GXFW�LQVXODWLRQ�PDWHULDO

Judith Darst
Washington Department of Commerce 162 of 209�
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��������D ��6HOHFWLRQ�RI�DXFW�IQVXODWLRQ�MDWHULDO

Ducts 5�� LV WKH PLQLPXP LQVXODWLRQ
 with vapor ba.rrier''

'ucts can be buried in loose fill
insulation in attic spaces.

Burying ducts is discouraged in warm
coastal and hot, humid regions.

Insulation > Ducts > Insulating Ducts ��������D���6HOHFWLRQ�RI�GXFW�LQVXODWLRQ�PDWHULDO

Judith Darst
Washington Department of Commerce 163 of 209�

Page 180 of 334
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��������F - Attachment of Duct Insulation

DHVLUHG�2XWFRPH�
Lowered thermal conductance of duct system and minimized condensation on the duct system

6SHFLILFDWLRQ�V��
Duct insulation will be secured to the duct system using metal wire or rot-proof nylon twine

Pattern of the wire or twine will be sufficient to securely hold the duct insulation tight to the duct

2EMHFWLYH�V��
Ensure a secure connection between the duct system and the duct insulation

 %HIRUH
Materials holding insulation in place should
not compress or kink duct

 $IWHU
Durable materials can be attached without
compressing insulation

7RROV�
1. Scissors
2. Metal snips

0DWHULDOV�
1. Nylon twine
2. Wire
3. Tie bands

Insulation > Ducts > Insulating Ducts ��������F���$WWDFKPHQW�RI�GXFW�LQVXODWLRQ

Judith Darst
Washington Department of Commerce 164 of 209�
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��������G - Taping of the Duct Insulation

DHVLUHG�2XWFRPH�
Lowered thermal conductance of duct system and minimized condensation on the duct system

6SHFLILFDWLRQ�V��
Using a tape approved by the manufacturer, all seams and connection of the duct insulation will be
taped

No gaps will exist between pieces of duct insulation

2EMHFWLYH�V��
Prevent gaps in the vapor barrier of the insulation

 %HIRUH
Unsecured and sealed insulation around
ducts is useless

 $IWHU
All seams should be sealed with UL-181 duct
tape to preserve vapor barrier

7RROV�
1. Utility knife

0DWHULDOV�
1. UL-181 tape
2. R-8 duct insulation with vapor barrier

Insulation > Ducts > Insulating Ducts ��������G���7DSLQJ�RI�WKH�GXFW�LQVXODWLRQ

Judith Darst
Washington Department of Commerce 165 of 209�

Page 182 of 334

https://sws.nrel.gov/spec/416012


%DWK�)DQ�,QVWDOODWLRQ

%DWK�)DQ�,QVWDOODWLRQ

Specification(s):

([KDXVW IDQ ZLOO EH LQVWDOOHG WR H[KDXVW KXPLGLW\ DQG RWKHU SROOXWDQWV RXW RI WKH KRPH�

Notes:

$OO PHFKDQLFDO YHQWLODWLRQ IDQ H[KDXVW GXFWLQJ �ZKROH EXLOGLQJ DQG ORFDO� VKDOO FRPSO\ ZLWK 
WKH IROORZLQJ�
D� ([WHQG GLUHFWO\ WR WKH RXWVLGH RI WKH VWUXFWXUH �SUHIHUDEO\ WKURXJK D YHUWLFDO VXUIDFH� 
UDWKHU WKDQ WKURXJK WKH URRI��
E� $OO H[KDXVW IDQV VKDOO EH HTXLSSHG ZLWK D EDFN GUDIW GDPSHU ORFDWHG DW HLWKHU WKH IDQ 
RXWOHW RU WKH YHQW WHUPLQDWLRQ�
F� 'XFW VKDOO FRQQHFW WR D FROODU RI WKH WHUPLQDWLRQ FDS� &ROODU VKDOO SDVV WKURXJK WKH EXLOG�
LQJ HQYHORSH�
G� (QWLUH GXFW V\VWHP� LQFOXGLQJ WHUPLQDWLRQ FDS VKDOO KDYH DW OHDVW WKH HTXLYDOHQW QHW IUHH 
DUHD RI WKH IDQ RXWOHW�
H� 'XFWLQJ VKDOO EH FRQVWUXFWHG RI ULJLG YHQW SLSH PDWHULDO� 
(xception� Where rigid Yent pipe is impracticable, Àex duct may be used for runs no lon�
ger than 6 feet from fan to Yent cap. )or runs longer than 6 feet, Àex duct may be used if 
WKH GXFW GLDPHWHU LV LQFUHDVHG DQ DGGLWLRQDO ��� IURP WKH IDQ RXWOHW GLDPHWHU� ,Q QR LQ�
stallation shall the Àex duct be allowed to loop. If one is running Àex duct across Yarying 
heights �such as ceiling Moists�, the Àex duct shall be stretched and secured to a splint to 
DYRLG VDJJLQJ DQG WKH FROOHFWLRQ RI FRQGHQVDWLRQ�
f. Insulated to minimum 5-� with unfaced fiberglass insulation if it passes through uncon�
GLWLRQHG VSDFH�
J� $LU�WLJKW DQG PHFKDQLFDOO\ IDVWHQHG DW HDFK MRLQW XVLQJ D PLQLPXP RI � VFUHZV� LQFOXG�
LQJ FRQQHFWLRQ WR WKH IDQ RXWOHW DQG WR WKH FROODU RI WHUPLQDWLRQ FDS� )RU PHWDO GXFWLQJ� WKH 
insert end of the duct shall extend into the adMoining duct or ILWWLQJ the direction of airÀow.

�
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%DWK�)DQ�,QVWDOODWLRQ

%DWK�)DQ�,QVWDOODWLRQ

0HDVXUH� PDUN� DQG FXW KROH IRU QHZ IDQ� 
3ODQ IRU IDVWHQLQJ WR MRLVWV� EORFNLQJ� RU 
PDQXIDFWXUHU¶V PRXQWLQJ EUDFNHWV�

Install fan adapter first. 3lan to ensure pos�
LWLYH FRQQHFWLRQ EHWZHHQ DGDSWHU DQG IDQ 
KRXVLQJ�

3ODFH QHZ IDQ� )DVWHQ WR MRLVW ZLWK VFUHZV 
DQG DIIL[ WR PRXQWLQJ EUDFNHWV LQ DWWLF LI 
DSSOLFDEOH�

&RPSOHWH IDQ PRXQWLQJ DQG DLU VHDO FHLOLQJ 
SHQHWUDWLRQ�

�
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%DWK�)DQ�,QVWDOODWLRQ

%DWK�)DQ�,QVWDOODWLRQ

$VVHPEOH IDQ GXFWLQJ� )DVWHQ IDQ GXFWLQJ ZLWK PLQLPXP RI WKUHH 
VFUHZV DW HDFK FRQQHFWLRQ�

([KDXVW IDQ GXFWHG WKURXJK YHUWLFDO VXUIDFH� 
VWLOO QHHGV WR EH VHDOHG� LQVXODWHG� DQG VXS�
SRUWHG LI DSSOLFDEOH� 

6HDO H[KDXVW IDQ GXFW VHDPV ZLWK PDVWLF RI 
8/��� WDSH� 
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%DWK�)DQ�,QVWDOODWLRQ

%DWK�)DQ�,QVWDOODWLRQ

,QVXODWH H[KDXVW IDQ GXFWLQJ WR 5�� ZKHQ 
LQ XQFRQGLWLRQHG VSDFH�

([KDXVW IDQ GXFWV UHTXLUH VXSSRUW HYHU\ 
��´�

([KDXVW IDQ GXFW DVVHPEO\ VKRZLQJ GDPS�
HUHG FDS ZLWK FROODU�

�
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��������D - Duct Design and Configuration

DHVLUHG�2XWFRPH�
,QVWDOOHG GXFWV HIIHFWLYHO\ PRYH WKH UHTXLUHG YROXPH RI DLU DQG SUHYHQW FRQGHQVDWLRQ

6SHFLILFDWLRQ�V��
9HQWLODWLRQ GXFWV ZLOO EH DV VKRUW� VWUDLJKW� DQG VPRRWK DV SRVVLEOH

9HQWLODWLRQ GXFWV ZLOO QRW EH VPDOOHU WKDQ WKH FRQQHFWLRQV WR ZKLFK WKH\ DUH DWWDFKHG

2EMHFWLYH�V��
(IIHFWLYHO\ PRYH WKH UHTXLUHG YROXPH RI DLU

 %HIRUH
'XFW ZRUN IRU H[KDXVW IDQV VKRXOG EH VKRUW�
VPRRWK� DQG VKDOO QRW WUDQVLWLRQ WR VPDOOHU
GLDPHWHU�

 $IWHU
'XFW LV WKH VDPH VL]H DV WKH RXWOHW DQG
PDNHV VKRUWHVW UXQ SRVVLEOH

7RROV�
�� 0HWDO VQLSV
�� 'ULOO
�� 1\ORQ WLH WHQVLRQLQJ WRRO

0DWHULDOV�
�� 0HWDO GXFW� RU IOH[LEOH GXFW PDWHULDOV
ZLWK 8/ ��� OLVWLQJ RU $LU 'LIIXVLRQ &RXQFLO
DSSURYHG�
�� )DVWHQHUV
�� 1\ORQ WHQVLRQLQJ WLHV
�� 6HDODQW� PHVK WDSH DQG PDVWLF
�� 6HDODQW� DOXPLQXP EXW\O WDSH ZLWK 8/
��� OLVWLQJ

/LVWHG IOH[�GXFW ZLWK WKH VDPH LQVLGH GLDPHWHU DV WKH IDQ RXWOHW VKDOO QRW H[FHHG �
 IHHW LQ OHQJWK�

([FHSWLRQ� DOORZDEOH IOH[ GXFW OHQJWK FDQ H[FHHG �
 SURYLGHG GLDPHWHU LV LQFUHDVHG E\ ��� �LH� �� WR
����

9HQWLODWLRQ ! ([KDXVW ! &RPSRQHQWV ��������D���DXFW�GHVLJQ�DQG�FRQILJXUDWLRQ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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��������E - Duct Insulation

DHVLUHG�2XWFRPH�
,QVWDOOHG GXFWV HIIHFWLYHO\ PRYH WKH UHTXLUHG YROXPH RI DLU DQG SUHYHQW FRQGHQVDWLRQ

6SHFLILFDWLRQ�V��
'XFWV LQVWDOOHG RXWVLGH RI WKH WKHUPDO HQYHORSH ZLOO EH LQVXODWHG WR D PLQLPXP RI 5�� RU HTXLYDOHQW
WR ORFDO FRGHV

2EMHFWLYH�V��
3UHYHQW FRQGHQVDWLRQ IURP IRUPLQJ RU FROOHFWLQJ LQVLGH RI WKH GXFWZRUN

 %HIRUH
8QLQVXODWHG IDQ YHQWLQJ

 $IWHU
,QVXODWHG IDQ YHQWLQJ SULRU WR DGGLWLRQ RI
ORRVH ILOO FHOOXORVH�

7RROV�
�� 8WLOLW\ NQLIH
�� 0HWDO VQLSV

0DWHULDOV�
�� 5�� LQVXODWLRQ
�� 1\ORQ WZLQH
�� :LUH

([KDXVW IDQ YHQWLQJ LQVXODWLRQ GRHV QRW UHTXLUH D YDSRU EDUULHU�

9HQWLODWLRQ ! ([KDXVW ! &RPSRQHQWV ��������E���DXFW�LQVXODWLRQ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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9HQWLODWLRQ���DXFW�sXSSRUW

9HQWLODWLRQ���DXFW�6XSSRUW
Specification(s):

Objective(s): 

(IIHFWLYHO\ PRYH WKH UHTXLUHG YROXPH RI DLU� 3UHVHUYH WKH LQWHJULW\ RI WKH GXFW V\VWHP� (OLP�
LQDWH IDOOLQJ DQG VDJJLQJ� 

Metal venting support requirements
D� 6HFWLRQV VKDOO EH VHFXUHO\ FRQQHFWHG WR HDFK RWKHU XVLQJ D PLQLPXP RI � VFUHZV IRU 
URXQG GXFWV DQG � IRU UHFWDQJXODU�
E� +RUL]RQWDO DQG YHUWLFDO GXFW UXQV VKDOO EH VXSSRUWHG XVLQJ Q\ORQ� SODVWLF� RU PHWDO VWUDS�
SLQJ KDYLQJ D PLQLPXP ZLGWK RI ò LQFK� 6XSSRUW VWUDSSLQJ RU KDQJHUV VKDOO QRW XQGXO\ 
FRPSUHVV WKH LQVXODWLRQ�
F� 6XSSRUW VWUDSSLQJ RU KDQJHUV VKDOO EH LQVWDOOHG ZLWKLQ � IRRW RI D MRLQW RU FRQQHFWLRQ ZLWK 
D PD[LPXP RI � IHHW EHWZHHQ VXSSRUWV�
Flexible venting support requirements
D� )OH[ GXFW� H[LVWLQJ RU LQVWDOOHG� VKDOO EH LQVXODWHG WR D PLQLPXP� HIIHFWLYH 5���
E� )OH[ GXFW VKDOO EH RI WKH SURSHU OHQJWK IRU FRQQHFWLRQ EHWZHHQ WZR SRLQWV ZLWKRXW H[FHV�
VLYH EHQGV RU VDJ�
c. Horizontal and vertical runs of flex duct shall be supported using nylon, plastic, or metal 
VWUDSSLQJ KDYLQJ D PLQLPXP ZLGWK RI ò LQFK� 6XSSRUW VWUDSSLQJ RU KDQJHUV VKDOO QRW FRP�
SUHVV WKH LQVXODWLRQ�
G� 6XSSRUW VWUDSSLQJ RU KDQJHUV VKDOO EH LQVWDOOHG ZLWKLQ � IRRW RI D MRLQW RU FRQQHFWLRQ ZLWK 
D PD[LPXP RI � IHHW EHWZHHQ VXSSRUWV�
e. Flex duct shall be connected to metal collars or boots. The inner layer of the flex shall 
EH VHFXUHG XVLQJ D FRPSUHVVLRQ VWUDS� 7KH RXWHU OD\HU RI LQVXODWLRQ VKDOO DOVR EH VHFXUHG 
XVLQJ D FRPSUHVVLRQ VWUDS�

5LJLG YHQW PDWHULDO VXSSRUWHG ZLWK Q\ORQ 
VWUDSSLQJ

�
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Note(s):

WA Variance Allows

Tools:

Tape Measure, Scissors or knife, Drill/driver























Materials:







Nylon, plastic or metal strapping, fasteners











��������D - Hole in Building Shell - Roof Termination

DHVLUHG�2XWFRPH�
Securely installed termination fittings with unrestricted air flow

6SHFLILFDWLRQ�V��
A hole no greater than a 1/4" greater than the fitting will be cut to accommodate termination fitting

2EMHFWLYH�V��
Allow for ease of weatherproofing

 %HIRUH
Exhaust fans need exterior ventilation, often
through roofs and walls

 $IWHU
Hole should be no more than 1/4" larger than
termination fitting diameter

7RROV�
1. Hole saw
2. Drill
3. Tape measure

Ventilation > Exhaust > Components ��������D���+ROH�LQ�EXLOGLQJ�VKHOO

Judith Darst
Washington Department of Commerce 171 of 209�
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��������D ��+ROH�LQ�BXLOGLQJ�SKHOO - Roof Termination

Locate the center of your vent hole by
drilling from inside through roof

Measure the termination fitting to
determine proper hole saw diameter

Based on termination fitting size (in
this case, 4"), mark to cut hole

Hole should be no more than 1/4"
larger than termination fitting diameter

Verify hole size is correct before
installation

� � �

� �

Ventilation > Exhaust > Components ��������D���+ROH�LQ�EXLOGLQJ�VKHOO

Judith Darst
Washington Department of Commerce 172 of 209�
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��������E - Termination Fitting - ReTuirements

DHVLUHG�2XWFRPH�
Securely installed termination fittings with unrestricted air flow

6SHFLILFDWLRQ�V��
A termination fitting with an integrated collar will be used

Collar will be at least the same diameter as the exhaust fan outlet; if collar is larger than exhaust fan
outlet, a rigid metal transition will be used

Fitting will be appropriate for regional weather conditions and installation location on house so as
not to be rendered inoperable

2EMHFWLYH�V��
Effectively move the required volume of air to the outside

Preserve integrity of the building envelope

Ensure durable installation

 %HIRUH
Termination fittings with no collar are to be
avoided

 $IWHU
Properly sized ducts with snug connections
to collared fittings last longer

7RROV�
1. Drill

0DWHULDOV�
1. Fasteners

Ventilation > Exhaust > Components ��������E���7HUPLQDWLRQ�ILWWLQJ

Judith Darst
Washington Department of Commerce 173 of 209�
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��������E ��7HUPLQDWLRQ�FLWWLQJ - ReTuirements

BAD: Termination fittings without
collars should be avoided

Termination fittings with collars should
be used for exhaust ventilation

Collared fittings extend through the
roof to fasten securely with duct

Ventilation > Exhaust > Components ��������E���7HUPLQDWLRQ�ILWWLQJ

Judith Darst
Washington Department of Commerce 174 of 209�
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��������G - Weatherproof Installation - Vent Cap

DHVLUHG�2XWFRPH�
Securely installed termination fittings with unrestricted air flow

6SHFLILFDWLRQ�V��
Exterior termination fitting will be flashed or weather sealed

Water will be directed away from penetration

Installation will not inhibit damper operation

Manufacturer specifications will be followed

2EMHFWLYH�V��
Preserve integrity of the building envelope

Ensure a weather tight and durable termination installation

Ensure unrestricted air flow

 %HIRUH
Holes for termination fitting need to be sealed
to weatherproof

 $IWHU
Termination installation should follow
shingling to deter water penetration

7RROV�
1. Hole saw
2. Caulk gun
3. Drill

0DWHULDOV�
1. Fasteners
2. Caulk

Ventilation > Exhaust > Components ��������G���:HDWKHUSURRI�LQVWDOODWLRQ

Judith Darst
Washington Department of Commerce 175 of 209�
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��������G ��:HDWKHUSURRI�IQVWDOODWLRQ - Vent Cap

Termination fitting is installed to repel water and sealed

Ventilation > Exhaust > Components ��������G���:HDWKHUSURRI�LQVWDOODWLRQ

Judith Darst
Washington Department of Commerce 176 of 209�
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��������H - Pest ([clusion - Ventilation

DHVLUHG�2XWFRPH�
Securely installed termination fittings with unrestricted air flow

6SHFLILFDWLRQ�V��
Screen material with no less than ¼" and no greater than ½" hole size in any direction will be used

Installation will not inhibit damper operation or restrict air flow

2EMHFWLYH�V��
Prevent pest entry

Ensure proper air flow

 %HIRUH
Exhaust terminations without screens are an
invitation to pest intrusion

 $IWHU
Screen mesh should be between 1/4" and 1/
2" in either direction

Ventilation > Exhaust > Components ��������H���3HVW�H[FOXVLRQ

Judith Darst
Washington Department of Commerce 177 of 209�

Page 196 of 334

https://sws.nrel.gov/spec/660022


��������I - Termination Location

DHVLUHG�2XWFRPH�
Securely installed termination fittings with unrestricted air flow

6SHFLILFDWLRQ�V��
Terminations will be ducted to the outdoors, which does not include unconditioned spaces such as
attics and crawl spaces that are ventilated with the outdoors.

Terminations will be installed:

• A minimum of 3' away from any property line
• A minimum of 3' away from operable opening to houses
• A minimum of 10' away from mechanical intake
• As required by authority having jurisdiction

2EMHFWLYH�V��
Prevent exhaust from reentering house

 %HIRUH
Exhaust vent has been improperly mounted
too close to mechanical vent

 $IWHU
Exhaust vent was properly mounted over 3ft
from door, window, and deed line

7RROV�
1. Measuring tape
2. Hole saw
3. Drill

Ventilation > Exhaust > Components ��������I���7HUPLQDWLRQ�ORFDWLRQ

Judith Darst
Washington Department of Commerce 178 of 209�
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��������J - Kitchen ([haust

DHVLUHG�2XWFRPH�
Securely installed termination fittings with unrestricted air flow

6SHFLILFDWLRQ�V��
Galvanized steel, stainless steel, or copper will be used for termination fitting for kitchen exhaust

2EMHFWLYH�V��
Prevent a fire hazard

 %HIRUH
Kitchen exhaust vents should not be made
from highly combustible materials

 $IWHU
This roof-mounted kitchen exhaust fan is
galvanized steel--heat resistant

Ventilation > Exhaust > Components ��������J���.LWFKHQ�H[KDXVW

Judith Darst
Washington Department of Commerce 179 of 209�
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��������D - Hole in Building Shell - Sidewall Termination

DHVLUHG�2XWFRPH�
Through the wall fans installed to specification

6SHFLILFDWLRQ�V��
A hole no greater than a 1/4 inch greater than the assembly will be cut to accommodate fan
assembly

2EMHFWLYH�V��
Allow for ease of weatherproofing

 %HIRUH
Determine size to cut hole by measuring fan
assembly and ducting

 $IWHU
A snug fit should be ensured to minimize
weatherproofing required

7RROV�
1. Tape measure
2. Saw

Ventilation > Exhaust > Fans ��������D���+ROH�LQ�EXLOGLQJ�VKHOO

Judith Darst
Washington Department of Commerce 180 of 209�

Page 199 of 334

https://sws.nrel.gov/spec/660033


��������D ��+ROH�LQ�BXLOGLQJ�SKHOO - Sidewall Termination

Measure the termination fitting to
determine proper hole diameter (in this
case, 4")

Hole should be no more than 1/4"
larger than assembly diameter

Clear wall surface and mark hole size
1/4" larger than termination fitting

Since opening is larger than most hole
saws, precision cutting is important

� � �

�

Ventilation > Exhaust > Fans ��������D���+ROH�LQ�EXLOGLQJ�VKHOO

Judith Darst
Washington Department of Commerce 181 of 209�
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��������H - BacNdraft Damper

DHVLUHG�2XWFRPH�
Through the wall fans installed to specification

6SHFLILFDWLRQ�V��
A backdraft damper will be installed between the outlet side of the fan and the exterior

2EMHFWLYH�V��
Prevent reverse air flow when the fan is off

%HVW�3UDFWLFH
Damper should be installed to maintain
exterior air barrier

Ventilation > Exhaust > Fans ��������H���%DFNGUDIW�GDPSHU

Judith Darst
Washington Department of Commerce 182 of 209�
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��������M - Preventing Air LeaNage Caused by ([haust Fans

DHVLUHG�2XWFRPH�
Through the wall fans installed to specification

6SHFLILFDWLRQ�V��
Leakage to the house from other spaces will be prevented (e.g., garages, unconditioned crawl
spaces, unconditioned attics)

2EMHFWLYH�V��
Ensure occupant health and safety

%HVW�3UDFWLFH
The barrier between conditioned and
unconditioned spaces should be sealed

See also SWS 3.1501.1 Air Sealing Garage Penetrations.

Ventilation > Exhaust > Fans ��������M���3UHYHQWLQJ�DLU�OHDNDJH�FDXVHG�E\�H[KDXVW�IDQV

Judith Darst
Washington Department of Commerce 183 of 209�
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�������1a - Clothes Dryer Ducting

Desired Outcome:
'U\HU DLU H[KDXVWHG HIILFLHQWO\ DQG VDIHO\

Specification(s):
&ORWKHV GU\HUV ZLOO EH GXFWHG WR WKH RXWGRRUV� ZKLFK GRHV QRW LQFOXGH XQFRQGLWLRQHG VSDFHV VXFK DV
DWWLFV DQG FUDZO VSDFHV WKDW DUH YHQWLODWHG ZLWK WKH RXWGRRUV

$V VKRUW D UXQ DV SUDFWLFDO RI ULJLG VKHHW PHWDO RU VHPL�ULJLG VKHHW PHWDO YHQWLQJ PDWHULDO ZLOO EH
XVHG LQ DFFRUGDQFH ZLWK PDQXIDFWXUHU VSHFLILFDWLRQV

'U\HU GXFWV H[FHHGLQJ ��
 LQ GXFW HTXLYDOHQW OHQJWK ZLOO KDYH D GU\HU ERRVWHU IDQ LQVWDOOHG

3ODVWLF YHQWLQJ PDWHULDO ZLOO QRW EH XVHG

8QLQVXODWHG FORWKHV GU\HU GXFW ZLOO QRW SDVV WKURXJK XQFRQGLWLRQHG VSDFHV VXFK DV DWWLFV DQG FUDZO
VSDFHV

'XFWV ZLOO EH FRQQHFWHG DQG VHDOHG DV IROORZV�

� 8/ OLVWHG IRLO W\SH RU VHPL�ULJLG VKHHW PHWDO WR ULJLG PHWDO ZLOO EH IDVWHQHG ZLWK FODPS
� 2WKHU VSHFLDOL]HG GXFW ILWWLQJV ZLOO EH IDVWHQHG LQ DFFRUGDQFH ZLWK PDQXIDFWXUHU

VSHFLILFDWLRQV
� ,Q DGGLWLRQ WR PHFKDQLFDO IDVWHQHUV� GXFW FRQQHFWLRQV ZLOO EH VHDOHG ZLWK 8/ ���% RU ���%�0

OLVWHG PDWHULDO
,Q DGGLWLRQ�

� 6KHHW PHWDO VFUHZV RU RWKHU IDVWHQHUV WKDW ZLOO REVWUXFW WKH H[KDXVW IORZ ZLOO QRW EH XVHG
� &RQGHQVLQJ GU\HUV ZLOO EH SOXPEHG WR D GUDLQ

Objective(s):
3UHVHUYH LQWHJULW\ RI EXLOGLQJ HQYHORSH

(IIHFWLYHO\ PRYH DLU IURP FORWKHV GU\HU WR RXWVLGH

9HQWLODWLRQ ! ([KDXVW ! $SSOLDQFH ([KDXVW 9HQWV �������1a - Clothes dryer ducting

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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 Before
XQDFFHSWDEOH GU\HU YHQWLQJ

 After
3URSHU YHQW PDWHULDO DQG FRQQHFWLRQ WR FROODU
DW ZDOO

Tools:
�� FULPSHU
�� SDQGXLW VWUDS WHQVLRQLQJ WRRO
�� NQLIH
�� PHWDO VKHDUV
�� WDSH PHDVXUH

Materials:
�� $OXPLQXP 8/ ��� WDSH
�� 0DVWLF
�� 0HVK WDSH
�� 3DQGXLW VWUDSV
�� 5�� ,QVXODWLRQ
�� � LQFK GLDPHWHU� ULJLG YHQWLQJ PDWHULDO
�� � LQFK PHWDO IOH[

,Q DGGLWLRQ &ORWKHV GU\HU YHQWLQJ LQVWDOOHG VKDOO FRPSO\ ZLWK WKH IROORZLQJ�

D�9HQW VKDOO WHUPLQDWH LQ D GDPSHUHG YHQW FDS� 7KH H[KDXVW YHQW VKDOO WHUPLQDWH
QRW OHVV WKDQ � IHHW LQ DQ\ GLUHFWLRQ IURP RSHQLQJV LQWR WKH EXLOGLQJ�

E� +DYH D VPRRWK LQWHULRU ILQLVK DQG VKDOO EH FRQVWUXFWHG RI PHWDO D PLQLPXP ����� LQFK ���� PP�
WKLFN� 7KH H[KDXVW YHQW VL]H VKDOO EH � LQFKHV ���� PP� QRPLQDO LQ GLDPHWHU�

F�7KH LQVHUW HQG RI WKH YHQWLQJ VKDOO H[WHQG LQWR WKH DGMRLQLQJ YHQWLQJ RU ILWWLQJ LQ WKH GLUHFWLRQ RI
DLUIORZ�

G� 1RW H[FHHG �� IHHW LQ OHQJWK IURP GU\HU ORFDWLRQ WR RXWOHW WHUPLQDO� 7KH PD[LPXP OHQJWK VKDOO EH
UHGXFHG WZR DQG RQH�KDOI ����� IHHW IRU HYHU\ �� GHJUHH HOERZ DQG ILYH ��� IHHW IRU HDFK �� GHJUHH
HOERZ�

I� %RWK YHUWLFDO DQG KRUL]RQWDO UXQV VKDOO EH VXSSRUWHG XVLQJ Q\ORQ� SODVWLF� RU PHWDO VWUDSSLQJ ZLWK D
PLQLPXP ZLGWK RI ò LQFK� 6XSSRUW VWUDSSLQJ RU KDQJHUV VKDOO EH LQVWDOOHG ZLWKLQ RQH ��� IRRW RI D MRLQW
RU FRQQHFWLRQ DQG D PD[LPXP RI HYHU\ IRXU ��� IHHW WKHUHDIWHU�

J� 'U\HU YHQWV ORFDWHG LQ XQFRQGLWLRQHG VSDFH VKDOO EH LQVXODWHG WR D PLQLPXP 5� ��

'U\HU WUDQVLWLRQ SLHFH�

9HQWLODWLRQ ! ([KDXVW ! $SSOLDQFH ([KDXVW 9HQWV �������1a - Clothes dryer ducting

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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7KH GU\HU WUDQVLWLRQ SLHFH LV WKH YHQWLQJ FRPSRQHQW EHWZHHQ WKH GU\HU DQG WKH SRLQW DW ZKLFK LW JRHV
WKURXJK WKH ZDOO� IORRU� RU FHLOLQJ DQG OHDYHV WKH YLFLQLW\ RI WKH GU\HU� 7KLV YHQWLQJ VKDOO EH OLVWHG DQG
ODEHOHG LQ DFFRUGDQFH ZLWK 8/ ����$� 6HPL�ULJLG GXFW PDWHULDOV VKDOO QRW EH XVHG DV WKH WUDQVLWLRQ
SLHFH� 7KH WUDQVLWLRQ SLHFH VKDOO QRW H[FHHG HLJKW IHHW LQ OHQJWK DQG EH ORQJ HQRXJK WR DOORZ IRU
PRYLQJ WKH GU\HU DZD\ IURP WKH ZDOO� EXW QRW DOORZ H[FHVV EHQGLQJ DQG NLQNLQJ WKDW FDQ WUDS OLQW DQG
ZDWHU LQ WKH YHQWLQJ� 7KH IOH[LEOH WUDQVLWLRQ SLHFH VKDOO QRW SDVV WKURXJK D ZDOO� IORRU� RU FHLOLQJ� 7KH
WUDQVLWLRQ SLHFH VKDOO FRQQHFW WR D VPRRWK PHWDO YHQW RU D PHWDO FROODU ZKHUH LW SHQHWUDWHV WKH FHLOLQJ�
ZDOO� RU IORRU�

9HQWLODWLRQ ! ([KDXVW ! $SSOLDQFH ([KDXVW 9HQWV �������1a - Clothes dryer ducting

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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�������1a - Clothes Dryer Ducting

'U\HU YHQW WUDQVLWLRQ SLHFH� SDQGXLW
VWUDSV� PHWDO FROODU DW ZDOO� IRDP DLU
VHDOLQJ

8QLQVXODWHG GU\HU YHQWLQJ LQ
XQFRQGLWLRQHG VSDFH

6XSSRUWHG DQG ,QVXODWHG GU\HU YHQW
WKURXJK XQFRQGLWLRQHG VSDFH� 9HQWLQJ
VORSHV GRZQZDUG WRZDUG WHUPLQDWLRQ�

1 2 �

9HQWLODWLRQ ! ([KDXVW ! $SSOLDQFH ([KDXVW 9HQWV �������1a - Clothes dryer ducting

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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��������E - Termination Fitting

DHVLUHG�2XWFRPH�
Dryer air exhausted efficiently and safely

6SHFLILFDWLRQ�V��
Termination fitting manufactured for use with dryers will be installed

A backdraft damper will be included, as described in termination fitting detail

2EMHFWLYH�V��
Preserve integrity of building envelope

Effectively move air from clothes dryer to outside

%HVW�3UDFWLFH
Termination fittings for dryers should have
backdraft dampers

Ventilation > Exhaust > Appliance Exhaust Vents ��������E���7HUPLQDWLRQ�ILWWLQJ

Judith Darst
Washington Department of Commerce 188 of 209�
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��������E ��7HUPLQDWLRQ�FLWWLQJ

Most modern dryer vents have a built-in backdraft damper To minimize pest intrusion, mesh >1/4" square can be
used (see 6.6002.2e)

Ventilation > Exhaust > Appliance Exhaust Vents ��������E���7HUPLQDWLRQ�ILWWLQJ

Judith Darst
Washington Department of Commerce 189 of 209�
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��������G ��&RPEXVWLRQ�VDIHW\

DHVLUHG�2XWFRPH�
'U\HU DLU H[KDXVWHG HIILFLHQWO\ DQG VDIHO\

6SHFLILFDWLRQ�V��
3UHVVXUH HIIHFWV FDXVHG E\ IDQV ZLOO EH DVVHVVHG DQG FRUUHFWHG ZKHQ IRXQG RXWVLGH RI FRPEXVWLRQ
VDIHW\ VWDQGDUGV

2EMHFWLYH�V��
(QVXUH VDIH RSHUDWLRQ RI FRPEXVWLRQ DSSOLDQFHV

(QVXUH RFFXSDQW KHDOWK DQG VDIHW\

$SSOLDQFH H[KDXVW� VXFK DV WKDW IRU D GU\HU�
FDQ FDXVH GHSUHVVXUL]DWLRQ

 $IWHU
7HVW FRPEXVWLRQ DSSOLDQFHV IRU VSLOODJH WR
FRQILUP WKH\ FRPSO\ ZLWK FRPEXVWLRQ VDIHW\
VWDQGDUGV�

7RROV�
�� 0DQRPHWHU

3HUIRUP ZRUVW FDVH VSLOODJH WHVW WR HQVXUH QHZ H[KDXVW
YHQWLODWLRQ LVQ
W FDXVLQJ XQVDIH FRQGLWLRQV

,I VSLOODJH RFFXUV� UHIHU WR $QQH[ ' RQ :$ 6DWH
FRPEXVWLRQ VDIHW\ IRUP�

� �

9HQWLODWLRQ ! ([KDXVW ! $SSOLDQFH ([KDXVW 9HQWV ��������d���Combustion Safety

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0D\ ��� �����
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��������G ��&RPEXVWLRQ�SDIHW\

Run depressurization testing on house
to ensure new ventilation isn't causing
unsafe conditions

If depressurization limit is exceeded,
mitigate to eliminate safety risk

Install make-up air, such as a passive
inlet vent, or other pressure relief

After mitigation, verify that
depressurization limit is not being
exceeded

� � �

�

Ventilation > Exhaust > Appliance Exhaust Vents ��������G���&RPEXVWLRQ�VDIHW\

Judith Darst
Washington Department of Commerce 191 of 209�
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��������E - Fan Venting - Kitchen Fan

DHVLUHG�2XWFRPH�
Kitchen range fan installed to specification

6SHFLILFDWLRQ�V��
Kitchen range fans will be vented to the outdoors

Recirculating fans will not be used as a ventilating device

2EMHFWLYH�V��
Remove cooking contaminants from the house

Preserve integrity of building envelope

 %HIRUH
Recirculating fans over ranges do not
actually remove contaminants.

 $IWHU
Kitchen exhaust vented to the outside and
insulated when passing through
unconditioned space.

7RROV�
1. Drill
2. Metal snips
3. Tape measure
4. Saw

0DWHULDOV�
1. Metal ducting
2. Sealant: mesh tape and mastic
3. Sealant: UL 181 listed tape
4. Fasteners

Kitchen range fans will be vented to the outdoors. As short a run as practical of smooth wall metal
venting will be used.

Venting will be connected and sealed as follows:

• Metal-to-metal connections will be securely fastened and sealed with welds, gaskets, mastics
(adhesives), mastic-plus-embedded-fabric systems, or tapes

Ventilation > Exhaust > Appliance Exhaust Vents ��������E���)DQ�YHQWLQJ

Judith Darst
Washington Department of Commerce 194 of 209�
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• Other specialized vent fittings will be fastened in accordance with manufacturer specifications
• In addition to mechanical fasteners, vent connections will be sealed with UL 181B or 181B-M

listed material
• Exhaust venting passing through unconditioned space will be insulated to a minimum R-8 and

secured with twine or wire.

Ventilation > Exhaust > Appliance Exhaust Vents ��������E���)DQ�YHQWLQJ

Judith Darst
Washington Department of Commerce 195 of 209�
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��������G - Termination Fitting - Kitchen Fan

DHVLUHG�2XWFRPH�
Kitchen range fan installed to specification

6SHFLILFDWLRQ�V��
Termination fitting will be installed including a backdraft damper, as described in termination fitting
detail

2EMHFWLYH�V��
Ensure safe operation of combustion appliances

Ensure occupant health and safety

 %HIRUH
Kitchen fans should exhaust to the exterior,
not just recirculate air

 $IWHU
Exhaust fans should have backdraft dampers

Ventilation > Exhaust > Appliance Exhaust Vents ��������G���7HUPLQDWLRQ�ILWWLQJ

Judith Darst
Washington Department of Commerce 196 of 209�
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��������G ��7HUPLQDWLRQ�FLWWLQJ - Kitchen Fan

Backdraft damper on roof mounted exhaust fan An interior backdraft damper can also be installed for
good measure

Ventilation > Exhaust > Appliance Exhaust Vents ��������G���7HUPLQDWLRQ�ILWWLQJ

Judith Darst
Washington Department of Commerce 197 of 209�
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��������H - MaNe-8p Air - Kitchen Fan

DHVLUHG�2XWFRPH�
Kitchen range fan installed to specification

6SHFLILFDWLRQ�V��
Make-up air will be provided in accordance with the current version of ASHRAE 62.2 and in
compliance with the authority having jurisdiction

2EMHFWLYH�V��
Ensure safe operation of combustion appliances

Ensure occupant health and safety

 %HIRUH
If kitchen exhaust is venting at more than 200
cfm, provide make-up air

 $IWHU
A passive inlet vent can provide make-up air
for kitchen exhaust

7RROV�
1. Drill
2. Hole saw
3. Caulk gun

0DWHULDOV�
1. Caulk sealant
2. Fasteners

Ventilation > Exhaust > Appliance Exhaust Vents ��������H���0DNH�XS�DLU

Judith Darst
Washington Department of Commerce 198 of 209�
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Air Handler!Pressure Balancing

DHVLUHG�2XWFRPH�
$LU FLUFXODWHV IUHHO\ EHWZHHQ URRPV

6SHFLILFDWLRQ�V��
$Q DSSURSULDWH PHDQV RI SUHVVXUH EDODQFLQJ ZLOO EH LQVWDOOHG �H�J�� WUDQVIHU JULOOHV� MXPSHU GXFWV�
LQGLYLGXDO URRP UHWXUQV�
 
 

 
2EMHFWLYH�V��
(QVXUH IUHH IORZ RI DLU EHWZHHQ URRPV

3UHVHUYH LQWHJULW\ RI WKH EXLOGLQJ HQYHORSH

 %HIRUH
$ IRUFHG DLU IXUQDFH FDQ FUHDWH H[FHVVLYH
SUHVVXUHV DQG SUHVVXUH LPEDODQFH EHWZHHQ
URRPV DQG WKH PDLQ ERG\ RI WKH KRXVH�

 $IWHU
3UHVVXUH EDODQFLQJ DOORZV FRQGLWLRQHG DLU WR
IORZ IUHHO\ LQ WKH KRPH DQG UHGXFHV
SUHVVXUHV EHKLQG FORVHG GRRUV�

9HQWLODWLRQ ! $LU )ORZ 5HTXLUHPHQWV                  ����������������������������������������������              Air handler!pressure balancing

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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The air handler shall not cause room pressures to exceed 5 pascals with reference to the main body of the house  































7RROV�
�� 8QGHUFXW GRRUV� FLUFXODU VDZ� VDZ
KRUVHV
�� ,QVWDOO WUDQVIHU *ULOOH� WDSH PHDVXUH�
VDZ� GULOO PRWRU
�� 5HGXFH VXSSO\ DLUIORZ WR DUHD ZLWK
KLJK SUHVVXUH� VKHHW PHWDO WRROV� GULOO
PRWRU
�� ,QVWDOO MXPSHU GXFW� VDZ� VKHHW PHWDO
WRROV� GULOO PRWRU
�� 0HDVXUH URRP SUHVVXUHV� PDQRPHWHU
DQG SUREH� KRVH

0DWHULDOV�
�� 8QGHUFXW GRRUV� PDVNLQJ WDSH WR
SUHYHQW VSOLQWHULQJ
�� ,QVWDOO SDVVLYH WUDQVIHU JULOOH� JULOOH
�� 5HGXFH VXSSO\ DLUIORZ WR DUHD ZLWK
KLJK SUHVVXUH� VKHHW PHWDO� SUH�IDE
GDPSHU� IDVWHQHUV� PDVWLF
�� ,QVWDOO MXPSHU GXFW� GXFWLQJ� IDVWHQHUV�
PDVWLF

 

9HQWLODWLRQ ! $LU )ORZ 5HTXLUHPHQWV                                                                         Air handler!pressure balancing   

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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Air Handler!PUHVVXUH Balancing

,I WKH KRXVH KDV IRUFHG DLU �HOHFWULF�
QDWXUDO JDV� RU SURSDQH�� WXUQ RQ WKH
IXUQDFH�

&ORVH DOO LQWHULRU GRRUV DQG PHDVXUH
SUHVVXUH EHKLQG GRRU ZLWK UHIHUHQFH
WR �:57� PDLQ ERG\ RI WKH KRXVH�

0HDVXUH DQG UHFRUG SUHVVXUHV IRU DOO
URRPV ZLWK FORVLQJ GRRUV� 5RRP
SUHVVXUHV VKDOO QRW H[FHHG � SD :57
PDLQ ERG\�

� � �

9HQWLODWLRQ ! $LU )ORZ 5HTXLUHPHQWV                      �����������������������������������������          Air handler!pressure balancing 

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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6.6201.2a - Balancing pressure

6.6201.2a - Balancing Pressure

Desired Outcome:
Air circulates freely between rooms

Specification(s):
$n appUopUiate Peans oI pUessXUe EaOancinJ ZiOO Ee instaOOeG (e�J�� tUansIeU JUiOOes� 
MXPpeU GXcts� inGiYiGXaO UooP UetXUns)

No room will exceed +/- 5 pascals with reference to the common area with all interi-
oU GooUs cOoseG anG YentiOation s\stePs UXnninJ

2EMectiYe(s):
(nsXUe IUee ÀoZ oI aiU EetZeen UooPs

3UeseUYe inteJUit\ oI tKe EXiOGinJ enYeOope

Tools:
1. Measure room pressures: manometer and probe / hose

:asKinJton YaUiance appUoYeG�  3UessXUe OiPit is ��� � pascaOs

�
/ocate tKe YentiOation s\steP� PeasXUe tKe pUessXUe EeKinG tKe GooU ZitK UeIeU-
ence to (:57) Pain EoG\ oI tKe KoXse�

�
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Ventilation > Whole Building Ventilation > Components
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��������G - Manual Override

DHVLUHG�2XWFRPH�
Fan controls support ventilation strategy

6SHFLILFDWLRQ�V��
A labeled switch for manual override will be included for the ventilation system

2EMHFWLYH�V��
Ensure fan controls meet intended ventilation strategy

Ventilation > Whole Building Ventilation > Components ��������G���0DQXDO�RYHUULGH

Judith Darst
Washington Department of Commerce 201 of 209�
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���1�2�2d - (mergency Drain Pan

Desired Outcome:
6DIH DQG UHOLDEOH KRW ZDWHU VRXUFH SURYLGHG WKDW PHHWV RFFXSDQW QHHGV DW ORZHVW SRVVLEOH FRVW RI
RZQHUVKLS

Specification(s):
:KHQ LQVWDOOLQJ D UHSODFHPHQW ZDWHU KHDWHU� DQ HPHUJHQF\ GUDLQ SDQ ZLOO EH LQVWDOOHG ZLWK VLGH 
WKDW H[WHQG D PLQLPXP RI ���� DERYH IORRU LI OHDNDJH ZRXOG FDXVH GDPDJH WR WKH KRPH DQG 
LQ DFFRUGDQFH ZLWK 3������ RI WKH ���� ,5& 

$ ô� GUDLQOLQH RU ODUJHU ZLOO EH FRQQHFWHG WR WDSSLQJ RQ SDQ DQG WHUPLQDWHG LQ DFFRUGDQFH ZLWK
3�������� RI WKH ���� ,5&

Objective(s):
&ROOHFW DQG VDIHO\ GLVSRVH RI ZDWHU HVFDSLQJ IURP WKH VWRUDJH WDQN

 Before
 

:DWHU OHDN IURP D IDLOLQJ ZDWHU KHDWHU ZLOO
GDPDJH D KRPH�

 After
1HZ LQVWDOODWLRQ UHTXLUHV SURSHU HPHUJHQF\
GUDLQ SDQ ZLWK GUDLQ OLQH SOXPEHG WR GD\OLJKW�

%DVHORDG ! :DWHU +HDWLQJ ! ,QVWDOODWLRQ DQG 5HSODFHPHQW ���1�2�2d - (mergency drain pan

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� ����

�
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��������N - Discharge Temperature - Insulating TanN and Supply Lines

DHVLUHG�2XWFRPH�
Safe and reliable hot water source provided that meets occupant needs at lowest possible cost of
ownership

6SHFLILFDWLRQ�V��
Discharge temperature will be set not to exceed 120° or as prescribed by local code

2EMHFWLYH�V��
Ensure safe hot water supply temperature to fixtures

8QVDIH
Water heaters producing water over 120
degrees raise heating costs

6DIH
Water heaters should produce water under
120 degrees to prevent scalding

7RROV�
1. Thermometer

Plumbing code defines hot water as water at a temperature at or greater than 110 degrees F (43
degrees C).

Baseload > Water Heating > Installation and Replacement ��������N���DLVFKDUJH�WHPSHUDWXUH

Judith Darst
Washington Department of Commerce 203 of 209�
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��������N ��DLVFKDUJH�THPSHUDWXUH - Insulating TanN and Supply Lines

Test temperature of hot water at
faucets in house

Hot water temperatures should not
exceed 120 degrees Fahrenheit

Adjust water heater settings and
insulate as needed

After adjustment and insulation, retest
to verify temp is under 120 degrees

� � �

�

Baseload > Water Heating > Installation and Replacement ��������N���DLVFKDUJH�WHPSHUDWXUH

Judith Darst
Washington Department of Commerce 204 of 209�

Page 223 of 334

https://sws.nrel.gov/spec/781022


�.8103.1c - Thermal efficiency

Desired Outcome:
6DIH� UHOLDEOH� DQG HIILFLHQW RSHUDWLRQ RI WKH DSSOLDQFH PDLQWDLQHG

Specification(s):
:DWHU KHDWHU VWRUDJH WDQNV VKDOO KDYH D PLQLPXP 5�YDOXH RI 5���

$GGHG LQVXODWLRQ ZLOO QRW REVWUXFW WKH XQLW
V GUDIW GLYHUWHU� SUHVVXUH UHOLHI YDOYH� WKHUPRVWDWV� KL�OLPLW
VZLWFK� SOXPELQJ SLSHV RU HOHPHQWV� DQG WKHUPRVWDW DFFHVV SODWHV

7KH ILUVW �
 RI LQOHW DQG RXWOHW SLSLQJ ZLOO EH LQVXODWHG LQ DFFRUGDQFH ZLWK ,5& RU ORFDO UHTXLUHPHQWV�
ZKLFKHYHU LV JUHDWHU

Objective(s):
5HGXFH VWDQGE\ ORVVHV IURP QHDU WDQN SLSLQJ DQG VWRUDJH WDQN

(QVXUH LQVXODWLRQ GRHV QRW PDNH FRQWDFW ZLWK IOXH JDV YHQWLQJ

%DVHORDG ! :DWHU +HDWLQJ ! 0DLQWHQDQFH�,QVSHFWLRQ 7.8103.1c - Thermal efficiency

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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6WDQGDUG ZDWHU KHDWHUV KDYH EXLOW�LQ
LQVXODWLRQ UDQJLQJ IURP 5�� WR 5����

Best Practice
6WRUDJH�W\SH ZDWHU KHDWHUV VKRXOG EH
ZUDSSHG WR EULQJ WRWDO YDOXH WR 5���

Tools:
�� 6FLVVRUV
�� 8WLOLW\ NQLIH
�� 2XWZDUG FOLQFKLQJ VWDSOH JXQ

Materials:
�� ,QVXODWLRQ EODQNHW
�� 3ODVWLF ]LS WLHV
�� 7DSH
�� 6WDSOHV

'HWHUPLQH WKH 5�YDOXH RI WKH H[LVWLQJ ZDWHU KHDWHU E\ $� VHDUFKLQJ WKH LQWHUQHW XVLQJ WKH PRGHO
QXPEHU RU %� PHDVXULQJ WKH WKLFNQHVV RI WKH H[LVWLQJ LQVXODWLRQ DQG PXOWLSO\LQJ E\ ���� SHU LQFK IRU
ILEHUJODVV RU ���� SHU LQFK IRU IRDP� $GG LQVXODWLQJ ZUDS WR DFKLHYH DW OHDVW 5���� 5�YDOXHV PD\ EH
DGGHG� VR D WDQN ZLWK D IDFWRU\�LQVWDOOHG 5�YDOXH RI 5�� ZRXOG QHHG DQ DGGLWLRQDO 5��� WR UHDFK WKH
GHVLUHG YDOXH RI 5����

0DLQWDLQ 6� FOHDUDQFH EHWZHHQ LQVXODWLRQ DQG WKH GUDIW GLYHUWHU� &XW RXW DURXQG WKHUPRVWDWV� SUHVVXUH
UHOLHI YDOYHV� DQG RWKHU LWHPV OLVWHG LQ WKH VSHFLILFDWLRQ�

&KHFN RFFXSDQW
V ZDWHU KHDWHU PRGHO
WR VHH ZKDW U�YDOXH LV EXLOW�LQ

%ODQNHW GRHV QRW REVWUXFW GUDIW
GLYHUWHU RU SOXPELQJ SLSHV DQG
HOHPHQWV

:UDS GRHV QRW REVWUXFW YHQWLODWLRQ�
WKHUPRVWDW DFFHVV SODWH� KL�OLPLW
VZLWFK� RU IXHO OLQH

%DVHORDG ! :DWHU +HDWLQJ ! 0DLQWHQDQFH�,QVSHFWLRQ 7.8103.1c - Thermal efficiency

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ����
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'DWD SODWH VKRXOG VWLOO EH DFFHVVLEOH
DIWHU ZUDSSLQJ

%RWK KRW DQG FROG ZDWHU SLSHV VKRXOG
EH LQVXODWHG WR 5�� IRU ILUVW �'

%DVHORDG ! :DWHU +HDWLQJ ! 0DLQWHQDQFH�,QVSHFWLRQ 7.8103.1e - Temperature and pressure relief valve

�
Page 226 of 334

Baseload > Water Heating > Maintenance/Inspection                                                                              7.8103.1c - Thermal efficiency











































































���1���1e - Temperature and Pressure Relief Valve

Desired Outcome:
6DIH� UHOLDEOH� DQG HIILFLHQW RSHUDWLRQ RI WKH DSSOLDQFH PDLQWDLQHG

Specification(s):
&RUUHFW WHPSHUDWXUH DQG SUHVVXUH UHOLHI YDOYH ZLOO EH LQVWDOOHG LQ FRPSOLDQFH ZLWK 3���� RI WKH ����
,5& DQG DFFRUGLQJ WR PDQXIDFWXUHU VSHFLILFDWLRQV

7HPSHUDWXUH DQG SUHVVXUH UHOLHI YDOYH GLVFKDUJH WXEH ZLOO EH LQVWDOOHG LQ DFFRUGDQFH ZLWK 3��������
RI WKH ���� ,5&

Objective(s):
'LVFKDUJH H[FHVVLYH HQHUJ\ �SUHVVXUH RU WHPSHUDWXUH� IURP VWRUDJH WDQN WR VDIH ORFDWLRQ

 Before
:DWHU KHDWHUV VKRXOG EH QRW FDSSHG RII DW
W	S YDOYH

 After
7	3 GLVFKDUJH VKRXOG EH SLSHG WR D VDIH DQG
REVHUYDEOH ORFDWLRQ

Tools:
�� 3LSH ZUHQFK
�� +DFNVDZ

Materials:
�� 39& DSSURYHG IRU KLJK WHPSHUDWXUH
�� 3OXPEHU
V HSR[\
�� &RSSHU SLSH

&KHFN ORFDO MXULVGLFWLRQDO FRGHV� UHIHUHQFH ���� ,5& 3��������� 7HPSHUDWXUH DQG SUHVVXUH UHOLHI
YDOYH GLVFKDUJH SLSHV VKRXOG QRW EH FRQQHFWHG WR GUDLQDJH V\VWHP� 7	3 GLVFKDUJH SLSHV VKRXOG EH D
FOHDQ OLQH ZLWKRXW YDOYH RU WHH� IORZLQJ ZLWK JUDYLW\ WR DQ REVHUYDEOH DQG VDIH ORFDWLRQ WKDW FDQQRW
FDXVH SHUVRQDO LQMXU\ RU VWUXFWXUDO GDPDJH �� WKH IORRU� DQ H[LVWLQJ GUDLQ SDQ� D ZDVWH UHFHSWRU� RU WR
WKH RXWGRRUV� 3LSH VKRXOG QRW WHUPLQDWH PRUH WKDQ �� IURP IORRU� SDQ RU ZDVWH UHFHSWRU�

%DVHORDG ! :DWHU +HDWLQJ ! 0DLQWHQDQFH�,QVSHFWLRQ ���1���1e - Temperature and pressure relief valve

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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���1���1e - Temperature and Pressure Relief Valve

*22'� 7	3 GLVFKDUJH VKRXOG EH
SLSHG ZLWKLQ �� RI WKH IORRU RU WR
RXWGRRUV

%$'� 7	3 GLVFKDUJH VKRXOG IORZ ZLWK
JUDYLW\ DQG EH REVHUYDEOH

%$'� 7	3 GLVFKDUJH VKRXOG QRW EH
SLSHG LQWR GUDLQDJH V\VWHP

%DVHORDG ! :DWHU +HDWLQJ ! 0DLQWHQDQFH�,QVSHFWLRQ ���1���1e - Temperature and pressure relief valve

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH ��� RI ��� 0DUFK ��� �����
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:DWHU�3LSH�,QVXODWLRQ:DWHU�3LSH�,QVXODWLRQ
Specification(s): 
�� 7KH /RFDO $JHQF\ VKDOO LQVWDOO LQVXODWLRQ RQ DFFHVVLEOH KRW DQG FROG ZDWHU OLQHV�
([FHSWLRQV� :DWHU SLSHV VKDOO QRW EH LQVXODWHG LI DQ\ RI WKHVH FRQGLWLRQV DUH SUHVHQW�
 D� :DWHU SLSHV RU YDOYHV DUH OHDNLQJ RU DUH LPSURSHUO\ VXSSRUWHG�
 E� :KHQ HOHFWULF KHDW WDSH LV EHLQJ XVHG WR SUHYHQW IUHH]LQJ RI SLSHV DQG KHDW WDSH      
 PDQXIDFWXUHU GRHV QRW DSSURYH SURGXFW IRU LQVXODWLRQ FRYHUDJH�
�� 3LSH LQVXODWLRQ 5�YDOXH� :DWHU SLSH LQVXODWLRQ LQVWDOOHG E\ WKH /RFDO $JHQF\ VKDOO KDYH  
D PLQLPXP HIIHFWLYH LQVXODWLRQ YDOXH RI 5���
 a. ,nsulate the ¿rst � feet of both cold�Zater inlet and hot�Zater outlet pipes begin  
 QLQJ DW WKH ZDWHU KHDWHU WDQN�
 E� ,QVXODWH KRW DQG FROG ZDWHU GLVWULEXWLRQ SLSH LQ XQFRQGLWLRQHG VSDFH�
�� ,QVWDOODWLRQ VWDQGDUG IRU IRDP SLSH LQVXODWLRQ� ,QVXODWLRQ VKDOO EH LQVWDOOHG WR WKHVH VWDQ�   
GDUGV�
 D� ,QVXODWLRQ ZLWK D OHQJWKZLVH VOLW VKDOO EH SRVLWLRQHG RQ KRUL]RQWDO SLSH VR WKDW WKH   
 VOLW LV RQ WKH ERWWRP VLGH RI WKH SLSH�
 E� ,nsulation shall be sized to ¿t and ¿rmly secured to the pipe. 3roducts that are 
 JOXHG VKDOO XVH WKH PDQXIDFWXUHU¶V UHFRPPHQGHG DGKHVLYH DQG DOO VOLWV LQ WKH PD�  
 WHULDO VKDOO EH VHDOHG� 3URGXFWV WKDW DUH QRW JOXHG VKDOO EH KHOG LQ SODFH ZLWK HODVWLFL]HG WDSH� 
           ZLUH� RU SODVWLF WLHV� (ODVWLFL]HG WDSH VKDOO EH DSSOLHG HYHU\ QLQH ��� LQFKHV RQ FHQWHU� DQG 
           DURXQG HDFK MRLQW EHWZHHQ VHSDUDWH SLHFHV RI PDWHULDO�
           ,I WLHV DUH XVHG� WKH\ PXVW EH PDGH RI HLWKHU JDOYDQL]HG ZLUH RU QRQ�VOLSSLQJ   
 SODVWLF�7KH WLHV VKDOO EH VSDFHG DW RQH LQFK IURP HDFK HQG RI WKH PDWHULDO DQG WKHUHDIWHU  
 HYHU\ QLQH ��� LQFKHV RQ FHQWHU�2WKHU WHFKQLTXHV IRU DWWDFKLQJ SLSH LQVXODWLRQ PD\ EH 
           DFFHSWDEOH LI DSSURYHG LQ ZUWLQJ E\ &RPPHUFH�
           ,QVXODWLRQ PDWHULDO VKDOO EH FXW DQG IROGHG� RU RWKHUZLVH PROGHG� WR FRPSOHWHO\   
 FRYHU DOO HOERZV RU FXUYHG SLSH ZLWKRXW FRPSUHVVLQJ WKH LQVXODWLRQ RU DOORZLQJ JDSV  
 WR RFFXU LQ WKH LQVXODWLRQ�

�. ,nstallation standard for ¿berglass� ,f ¿berglass batts are used, then the batts shall be 
at least 5�� Zhen flat. $fter installation a minimum of 5�� shall be present on any Zater 
pipes, including piping for refrigerator ice maNers that are not enclosed Zithin the floor 
LQVXODWLRQ� 7KH LQVXODWLRQ VKDOO EH SHUPDQHQWO\ DWWDFKHG WR WKH SLSH ZLWK ZLUH� FDEOH WLHV� 
tZine, strapping tape, or by other approved methods. 0aterials used to attach the ¿ber�
glass shall be spaced at one inch from each end of the ¿berglasV insulation and thereafter 
HYHU\ QLQH ��� LQFKHV RQ FHQWHU� :DVWH RU GUDLQ SLSHV DUH H[FOXGHG IURP WKLV LQVXODWLRQ 
reTuirement. :ater pipes that are protected by �enclosed Zithin� installed floor insulation 
DUH QRW UHTXLUHG WR EH VHSDUDWHO\ ZUDSSHG�
�� ,QVXODWLRQ RI SLSHV H[SRVHG WR ZHDWKHU� ,I LQVXODWLRQ LV LQVWDOOHG RQ SLSHV H[SRVHG WR WKH 
ZHDWKHU� WKHQ VXFK LQVXODWLRQ VKDOO EH UHVLVWDQW WR GHJUDGDWLRQ IURP PRLVWXUH� XOWUDYLROHW 
OLJKW� DQG H[WUHPHV LQ WHPSHUDWXUH� RU D MDFNHW RU IDFLQJ VKDOO EH LQVWDOOHG WKDW SURWHFWV WKH 
LQVXODWLRQ IURP WKHVH FRQGLWLRQV�
Objective(s): 3UHYHQW KHDW ORVV DQG SLSH IUHH]LQJ LQ XQFRQGLWLRQHG VSDFHV�  

�
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:DWHU�pLSH�iQVXODWLRQ

:DWHU�3LSH�,QVXODWLRQ
7RROV�
�� 8WLOLW\ NQLIH
�� 7DSH PHDVXUH

0DWHULDOV�
)RDP SLSH ZUDS
)LEHUJODVV EDWW LQVXODWLRQ
(ODVWLFL]HG WDSH
:LUH
3ODVWLF WLHV

:DWHU VXSSO\ OLQHV LQVXODWHG ZLWK 5�� IRDP 
SLSH ZUDS

:DWHU VXSSO\ OLQHV LQVXODWHG ZLWK 5�� IRDP 
SLSH ZUDS

,nsulate the ¿rst � feet of both cold�Zater 
DQG KRW�ZDWHU RXWOHW SLSHV EHJLQQLQJ DW WKH 
ZDWHU KHDWHU WDQN

�
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2��1���2N - Heat and Thermal Stress

Desired Outcome:
:RUN FRPSOHWHG VDIHO\ ZLWKRXW LQMXU\ RU KD]DUGRXV H[SRVXUH

Specification(s):
(QVXUH VWDII LV DZDUH RI ULVNV GXULQJ VXPPHU PRQWKV� LQFOXGLQJ WKH V\PSWRPV RI KHDW VWURNH DQG
KHDW H[KDXVWLRQ

$SSURSULDWH YHQWLODWLRQ� K\GUDWLRQ� UHVW EUHDNV� DQG FRROLQJ HTXLSPHQW ZLOO EH SURYLGHG

��� ZLOO EH GLDOHG ZKHQ QHFHVVDU\

Objective(s):
3UHYHQW KHDW VWURNH� KHDW VWUHVV� DQG FROG VWUHVV UHODWHG LQMXULHV

$WWLFV DQG FUDZO VSDFHV FDQ EH GDQJHURXV
ZRUN SODFHV LQ WKH KHDW

.HHS ZRUNHUV FRPIRUWDEOH ZLWK K\GUDWLRQ DQG
FRRO YHVWV

([FHVVLYH KHDW HDVLO\ EXLOGV XS LQ DWWLF VSDFHV� :KHQ WKH KHDW LQ WKHVH VSDFHV LV HQRXJK WR
RYHUFRPH D ZRUNHU DQG SUHYHQW\ WKHP IURP H[LWLQJ ZLWKRXW DVVLVWDQFH� LW LV NQRZQ DV D WKHUPDO
KD]DUG� 3UHYHQW ZRUNHU H[SRVXUH WR WKHUPDO KD]DUGV ZLWK WKH IROORZLQJ PHDVXUHV�

� UHGXFH WKH WHPSHUDWXUH LQ WKH VSDFH ZLWK PHFKDQLFDO YHQWLODWLRQ�
� HQVXUH ZRUNHUV DUH GULQNLQJ SOHQW\ RI ZDWHU
� ZRUNHUV ZLOO ZHDU cool vests
� UHVFKHGXOH ZRUN IRU WLPHV ZKHQ WKRVH VSDFHV GR QRW SUHVHQW WKHUPDO KD]DUGV

+HDOWK DQG 6DIHW\ ! 6DIH :RUN 3UDFWLFHV ! 6DIH :RUN 3UDFWLFHV 2��1���2N - Heat and thermal stress

-XGLWK 'DUVW
:$ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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2����2�1a - Rigid Fill Tube

Desired Outcome:
3UHYHQWLRQ RI VWDWLF HOHFWULF VKRFN WR WKH LQVXODWLRQ LQVWDOOHU ZKHQ XVLQJ ULJLG WXELQJ

Specification(s):
5LJLG ILOO WXEHV ZLOO EH PDGH RI D PDWHULDO WKDW ZLOO QRW KROG DQ HOHFWULF FKDUJH� VXFK DV 6FKHGXOH ��
39& (OHFWULFDO &RQGXLW� RU EH JURXQGHG

Objective(s):
3UHYHQW LQMXU\ WR WKH LQVWDOOHU

Best Practice
5LJLG ILOO WXEHV VKRXOG EH ORZ�FRQGXFWLYLW\ DQG
EH JURXQGHG

Tools:
�� :UHQFK

Materials:
�� &RXSOHUV
�� 6FKHGXOH �� 39& ILOO WXEH
�� *URXQGLQJ ZLUH
�� *URXQGLQJ URG

+HDOWK DQG 6DIHW\ ! (OHFWULFDO ! (OHFWULF +D]DUGV 2����2�1a - Rigid fill tube

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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2����2�1a - Rigid Fill Tube

6HOHFW ULJLG ILOO WXEHV WKDW DUH ORZ
FRQGXFWLYLW\ �� 6FKHGXOH �� 39& ILOO
WXEH

$WWDFK JURXQGLQJ ZLUH WR ILOO WXEHV WR
PLQLPL]H VKRFN ULVN

$WWDFK JURXQGLQJ ZLUH WR URG ZLWK
FRXSOHU

%ORZ LQVXODWLRQ

1 2 �

4

+HDOWK DQG 6DIHW\ ! (OHFWULFDO ! (OHFWULF +D]DUGV 2����2�1a - Rigid fill tube

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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2����2�1b - Metal Coupler Grounding

Desired Outcome:
3UHYHQWLRQ RI VWDWLF HOHFWULF VKRFN WR WKH LQVXODWLRQ LQVWDOOHU ZKHQ XVLQJ ULJLG WXELQJ

Specification(s):
)RU DQ DGGLWLRQDO OHYHO RI SURWHFWLRQ� WKH PHWDO FRXSOHU RQ WKH KRVH ZLOO EH FRQQHFWHG WR WKH
JURXQGLQJ ZLUH

*URXQGLQJ ZLUH ZLOO EH FRQQHFWHG WR WKH JURXQGLQJ URG

*URXQGLQJ URG ZLOO EH GULYHQ LQWR WKH JURXQG D PLQLPXP RI �
 ZKHQ SRVVLEOH� JURXQGLQJ ZLUH ZLOO EH
FRQQHFWHG LQ FRPSOLDQFH ZLWK ORFDO FRGH DQG DXWKRULW\ KDYLQJ MXULVGLFWLRQ

Objective(s):
'LYHUW VWDWLF GLVFKDUJH RI HOHFWULFLW\ WR JURXQG LQVWHDG RI LQVWDOOHU

8nsafe
8QJURXQGHG ILOO WXEHV FDQ EXLOG XS VWDWLF
HOHFWULFLW\ GXULQJ LQVXODWLRQ EORZLQJ

Best Practice
)LOO WXEHV VKRXOG EH JURXQGHG WR SUHYHQW
HOHFWULF VKRFN WR ZRUNHUV

Tools:
�� 6OHGJHKDPPHU
�� :UHQFK

Materials:
�� *URXQGLQJ URG� DW OHDVW �

�� *URXQGLQJ ZLUH
�� 0HWDO FRXSOHU
�� *URXQGLQJ FRXSOHU

+HDOWK DQG 6DIHW\ ! (OHFWULFDO ! (OHFWULF +D]DUGV 2����2�1b - Metal coupler grounding

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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2����2�1b - Metal Coupler Grounding

&RSSHU JURXQGLQJ URG VKRXOG EH DW
OHDVW �
 ORQJ

*URXQGLQJ URG VKRXOG EH GULYHQ LQWR
WKH JURXQG VR WKDW QHDUO\ DOO RI URG LV
XQGHUJURXQG

$WWDFK JURXQGLQJ ZLUH WR URG ZLWK
FRXSOHU

$WWDFK JURXQGLQJ ZLUH WR ILOO WXEH %ORZ LQ LQVXODWLRQ ZLWK SHDFH RI PLQG
WKDW ZRUNHUV ZLOO QRW EH HOHFWURFXWHG

1 2 �

4 �

+HDOWK DQG 6DIHW\ ! (OHFWULFDO ! (OHFWULF +D]DUGV 2����2�1b - Metal coupler grounding

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����

Page 235 of 334

https://sws.nrel.gov/spec/206021


2��2�4�1b - Air Seal Closet

Desired Outcome:
,VRODWH FRPEXVWLRQ ZDWHU KHDWHU FORVHW IURP FRQGLWLRQHG VSDFH

Specification(s):
:KHQ WKH ZDWHU KHDWHU FORVHW FRQWDLQV D KHDWHU WKDW LV QRW VHDOHG FRPEXVWLRQ RU SRZHU YHQWHG� WKH
FORVHW ZLOO EH LVRODWHG�VHSDUDWHG IURP WKH UHVW RI WKH KRPH WKURXJK DLU VHDOLQJ ZLWK ILUH�UDWHG
PDWHULDOV� LI IHDVLEOH

$YRLGLQJ IUR]HQ SLSHV PXVW EH FRQVLGHUHG ZLWKRXW FUHDWLQJ DQ DGGLWLRQDO XWLOLW\ EXUGHQ �H�J�� KHDW
WDSH�

Objective(s):
3UHYHQW FRPEXVWLRQ JDVHV IURP HQWHULQJ OLYLQJ DUHD DQG PLQLPL]H H[WHQVLRQ RI LQWHULRU SUHVVXUHV
FDXVHG E\ H[KDXVW IDQ� GU\HUV� DQG LQWHULRU GRRU FORVXUH LQWR WKH ZDWHU KHDWHU FORVHW

:DWHU KHDWHUV WKDW DUH RSHQ FRPEXVWLRQ
PXVW EH LVRODWHG IURP WKH FRQGLWLRQHG VSDFH
E\ DLU VHDOLQJ WKH FORVHW�

 After
$LU VHDOLQJ WKH ZDWHU KHDWHU FORVHW KDV
HVWDEOLVKHG WKH SUHVVXUH ERXQGDU\ DURXQG
WKH ZDWHU KHDWHU� LVRODWLQJ LW�

Tools:
�� &DXON JXQ
�� 6LQJOH�FRPSRQHQW IRDP JXQ
�� 0DQRPHWHU� KRVHV� SUHVVXUH SUREHV

Materials:
�� &DXON� IRDP VHDODQW
�� :DWHU OLQH LQVXODWLRQ

,I FRPEXVWLRQ PDNH�XS DLU LV QHHGHG IRU SURSHU FRPEXVWLRQ DSSOLDQFH RSHUDWLRQ XSRQ FRPSOHWLRQ RI
LVRODWLQJ WKH ZDWHU KHDWHU� UHIHU WR 6SHFLILFDWLRQ ��������D � 2XWVLGH FRPEXVWLRQ PDNH�XS DLU�

+HDOWK DQG 6DIHW\ ! &RPEXVWLRQ 6DIHW\ ! ,VRODWLRQ 2��2�4�1b - Air seal closet

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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2��2�4�1b - Air Seal Closet

%HIRUH WKH ZDWHU KHDWHU FORVHW LV
LVRODWHG� FRPEXVWLRQ JDVHV FDQ EH
SXOOHG LQWR WKH OLYLQJ VSDFH�

/RFDWH WKH FRPEXVWLRQ ZDWHU KHDWHU�
GHWHUPLQH WKH PDWHULDOV QHHGHG WR DLU
VHDO WKH FORVHW�

$LU VHDO WKH ZDWHU KHDWHU FORVHW WR
HOLPLQDWH DOO DLU SDWKZD\V IURP WKH
FORVHW LQWR WKH OLYLQJ VSDFH�

$IWHU DLU VHDOLQJ WKH FORVHW� WKH ZDWHU
KHDWHU LV LVRODWHG IURP WKH UHVW RI WKH
KRXVH�

8VH SUHVVXUH GLDJQRVWLFV DQG
:DVKLQJWRQ 6WDWH FRPEXVWLRQ VDIHW\
WHVWLQJ WR FRQILUP WKH DSSOLDQFH
RSHUDWHV VDIHO\�

'XH WR OLPLWHG VSDFH LQ ZDWHU KHDWHU
FORVHWV� SHUIRUP SUHVVXUH GLDJQRVWLFV
DQG FRPEXVWLRQ VDIHW\ WHVWV IURP
RXWVLGH�

1 2 �

4 � �

+HDOWK DQG 6DIHW\ ! &RPEXVWLRQ 6DIHW\ ! ,VRODWLRQ 2��2�4�1b - Air seal closet

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����a - Attic� Ceiling� and Roof Verification

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
$OO FRPEXVWLRQ DSSOLDQFH IOXHV ZLOO EH WHUPLQDWHG WR WKH RXWGRRUV DQG WHUPLQDWLRQV ZLOO PDLQWDLQ
SURSHU FOHDUDQFH DERYH VQRZ ORDGV
 
$ GLVWDQFH QR OHVV WKDQ �� ZLOO EH PDLQWDLQHG EHWZHHQ DQ\ FRPEXVWLRQ DSSOLDQFH IOXH DQG FRPEXVWLEOH

PDWHULDOV� XQOHVV ]HULR FOHDUDQFH IOXH LV LQ SODFH� 

$OO YHQWLODWLRQ V\VWHPV ZLOO PDLQWDLQ D FRQWLQXRXV FRQQHFWLRQ DQG WHUPLQDWH WR WKH RXWGRRUV

$OO EURNHQ PXVKURRP YHQWV ZLOO EH UHSODFHG RU UHPRYHG DQG VHDOHG

$OO SOXPELQJ VWDFNV ZLOO EH WHUPLQDWHG WR WKH RXWGRRUV

1RQ�,& UDWHG OLJKW IL[WXUHV ZLOO EH UHSODFHG ZLWK DLU�WLJKW ,&�UDWHG IL[WXUHV RU DLU�WLJKW GDPPLQJ
ZLOO EH LQVWDOOHG DURXQG H[LVWLQJ 1RQ ,&�UDWHG IL[WXUH ZKHQ DFFHVV DOORZV

$OO UHFHVVHG OLJKWV ZLOO EH ODEHOHG DV KDYLQJ DQ DLU OHDNDJH UDWH QR PRUH WKDQ ��� &)0 ZKHQ WHVWHG
LQ DFFRUGDQFH ZLWK $670 ( ��� DW D �� SDVFDOV SUHVVXUH GLIIHUHQWLDO

$OO REYLRXV FHLOLQJ SHQHWUDWLRQV ZLOO EH VHDOHG

7KH VSDFH EHWZHHQ FRPEXVWLRQ DSSOLDQFH IOXHV DQG WKH FHLOLQJ ZLOO EH VHDOHG ZLWK ILUH�UDWHG
PDWHULDOV

$OO URRI� DWWLF� DQG FHLOLQJ DVVHPEOLHV ZLOO EH VWUXFWXUDOO\ VRXQG� ORRVH FHLOLQJ SDQHOV ZLOO EH VHFXUHG

7HPSRUDU\ FHLOLQJ EUDFLQJ ZLOO EH UHFRPPHQGHG GXULQJ WKH LQVXODWLRQ LQVWDOODWLRQ SURFHVV

$OO NQRZQ URRI ZDWHU OHDNV ZLOO EH UHSDLUHG EHIRUH LQVXODWLRQ LQVWDOODWLRQ

Objective(s):
(QVXUH RFFXSDQW DQG ZRUNHU VDIHW\

9HULI\ DWWLF VSDFH LV UHDG\ WR LQVXODWH

(QVXUH VWUXFWXUDO LQWHJULW\ RI WKH URRI DQG FHLOLQJ DVVHPEO\

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV 4�1�����a - Attic� ceiling� and roof verification

-XGLWK 'DUVW �� RI ���
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3UHYHQW LQWUXVLRQ RI EXON PRLVWXUH

3UHYHQW GDPDJH GXULQJ WKH LQVXODWLRQ LQVWDOODWLRQ SURFHVV

 Before
5RRI OHDN� PLVVLQJ FDS RQ YHQW

 After
3URSHUO\ FRQQHFWHG DQG VHDOHG URRI YHQW

Tools:
�� 6FDIIROGLQJ DQG ODGGHUV
�� 6FUHZ JXQ
�� /RQJ� IODW SU\EDU
�� ��LQ�RQH SDLQW VFUDSHU WRRO
�� )ODVKOLJKWV DQG KHDGODPSV
�� 'LJLWDO FDPHUD

Materials:
�� :RRGHQ EORFNV

,QVSHFW DQG FRUUHFW HDFK RI WKH VSHFLILHG LWHPV� IOXHV WHUPLQDWHG WR RXWVLGH� �� FOHDUDQFH WR
FRPEXVWLEOHV IURP IOXHV� YHQWLODWLRQ GXFWV WHUPLQDWHG RXWGRRUV� QRQ�DLUWLJKW� QRQ�,& UDWHG UHFHVVHG
OLJKWLQJ UHSODFHG ZLWK DLUWLJKW� ,&�UDWHG UHFHVVHG XQLWV RU DLU VHDOHG IURP DERYH� EURNHQ PXVKURRP
YHQWV UHSODFHG RU UHPRYHG� SOXPELQJ YHQWV WHUPLQDWHG RXWGRRUV� FHLOLQJ SHQHWUDWLRQV VHDOHG�
VWUXFWXUDO GHIHFWV LQ URRI� DWWLF� DQG FHLOLQJ DVVHPEOLHV FRUUHFWHG� DQG DOO URRI OHDNV UHSDLUHG�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV 4�1�����a - Attic� ceiling� and roof verification

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����a - Attic� Ceiling� and Roof Verification

,QVSHFW URRI IRU HYLGHQFH RI ZDWHU
SRROLQJ� OHDNV� RU GDPDJH� 9HULI\
SURSHU YHQW WHUPLQDWLRQV

,QVSHFW FHLOLQJ IRU ZHDNQHVV� OHDNV�
FOHDUDQFH WR FRPEXVWLEOHV� ORRVH
SDQHOV� DQG SHQHWUDWLRQV

9HULI\ SUHVHQFH RI UDLQ FDSV RQ DOO
YHQWV

,QVSHFW DOO SDWFKHV DQG UHSDLUV� DQG
FRUUHFW GHILFLHQFLHV LI QHFHVVDU\

9HULI\ DW OHDVW �� FOHDUDQFH WR
FRPEXVWLEOHV� XQOHVV IOXH LV GHVLJQHG
IRU ]HUR FOHDUDQFH� 5HSDLU LI QHHGHG

8VH WHPSRUDU\ VXSSRUWV WR DYRLG
FHLOLQJ FROODSVH GXULQJ LQVXODWLRQ LQVWDOO

$GG IDVWHQHUV ZKHUHYHU QHHGHG WR
ILUPO\ DWWDFK FHLOLQJ WR WKH WUXVVHV

,QYHVWLJDWH DOO ZDWHU VWDLQV DQG
VRXUFHV RI PRLVWXUH� 5HSDLU EHIRUH
LQVXODWLQJ WKH DWWLF

$IWHU RSHQLQJ WKH URRI HGJH� YHULI\
SURSHU FOHDUDQFH WR FRPEXVWLEOHV DQG
LQVSHFW YHQW FRQQHFWLRQV

1 2 �

4 � �

� � �

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV 4�1�����a - Attic� ceiling� and roof verification

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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Project:
� N/A
	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

All ceiling-plane air sealing is complete, including marriage line, passive jumper ducts, and skylights

Manufactured Home - Attic Insulation Precheck

All combustion appliance venting and flues maintain clearance to combustibles, unless zero clearance flue is in place
All ventilation systems maintain a continuous connection and terminate to the outdoors
All plumbing stacks are terminated to the outdoors
Non-IC rated light fixtures are replaced with air-tight IC rated fixtures

All roof, attic, and ceiling assemblies are structurally sound
Dishing and pooling issues of the roof that allow standing water are addressed
All known roof leaks are repaired

		PREPARATION

�
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4�1�����b - Attic Access�YLD�5RRIVLGH�/LIW

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
)DVWHQHUV ZLOO EH UHPRYHG IURP WKH - FKDQQHO DQG WKH URRI HGJH RQ WKH PRVW HDVLO\ DFFHVVLEOH VLGH
RI WKH KRXVH

5RRI ZLOO EH VHSDUDWHG IURP WKH KHHO SODWH DQG VLGLQJ� 5RRI ZLOO EH OLIWHG DQG SURSSHG WR DFFRPPRGDWH
ILOO WXEH

/HQJWK RI RSHQLQJ ZLOO EH HQRXJK WR DOORZ HDVH RI DFFHVV DQG UHDWWDFKPHQW ZKLOH PLQLPL]LQJ
SRWHQWLDO GDPDJH IURP KLJK ZLQGV

,I VXEVKHDWKLQJ LV SUHVHQW� DFFHVV ZLOO EH JDLQHG WKURXJK VXEVKHDWKLQJ

$WWLF ZLOO EH YLVXDOO\ LQVSHFWHG IRU WKH ORFDWLRQ RI H[LVWLQJ LQVXODWLRQ� REVWUXFWLRQV� KD]DUGV� DQG
FRQVWUXFWLRQ W\SH

Objective(s):
&UHDWH DFFHVV WR WKH IXOO DWWLF FDYLW\

3URWHFW URRI IURP ZLQG GDPDJH GXULQJ LQVWDOODWLRQ

(QVXUH HDVH RI URRI UHDWWDFKPHQW

'HWHUPLQH LQVXODWLRQ LQVWDOODWLRQ WHFKQLTXH

Best Practice
3LWFKHG� ERZHG� DQG YDXOWHG URRIV DUH JRRG
FDQGLGDWHV IRU LQVXODWLRQ YLD URRI VLGH OLIW

Best Practice
,QVXODWLRQ FDQ EH LQVWDOOHG ZLWKRXW GLVWXUELQJ
WKH LQWHULRU HQYLURQPHQW

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ                                                                 ��1�����b - Attic access�YLD�5RRIVLGH�/LIW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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Tools:
�� 3U\ EDU
�� 'ULOO
�� 8WLOLW\ NQLIH
�� 3OLHUV

Materials:
�� :RRG EORFNV

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV 4�1�����b - Attic access

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����b - Attic Access�YLD�5RRIVLGH�/LIW

(QVXUH D VDIH ZRUN HQYLURQPHQW E\
VHWWLQJ XS VFDIIROGLQJ� :RUN LQ
PDQDJHDEOH VHFWLRQV

5HPRYH IDVWHQHUV IURP WKH -�FKDQQHO &XW WKURXJK SXWW\ WDSH DQG SU\ -�
FKDQQHO DZD\ IURP URRI VHDP

:RUN LQ PDQDJHDEOH VHFWLRQV WR
PLQLPL]H URRI GDPDJH� 2QH VHFWLRQ RI
-�FKDQQHO LV D ORQJ HQRXJK DUHD

5HPRYH VWDSOHV DV QHFHVVDU\ WR OLIW
URRI DQG LQVSHFW XQGHUQHDWK

3ODFH EORFNV WR OLIW URRI DQG HQDEOH
LQVSHFWLRQ RI URRI FDYLW\ IRU
REVWUXFWLRQV DQG RWKHU FRQFHUQV

:RUN LQ VPDOO VHFWLRQV WR PLQLPL]H
IOH[LQJ RI URRI DQG ULVN RI ZLQG GDPDJH

2QFH YLVXDO LQVSHFWLRQ KDV VKRZQ
URRI FDYLW\ WR EH YLDEOH� EHJLQ EORZLQJ
LQVXODWLRQ

1 2 �

4 � �

� �

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV 4�1�����b - Attic access

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����d - Fiberglass Blown Insulation Installation�YLD�5RRIVLGH�

/LIW

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
,QVXODWLRQ ZLOO EH LQVWDOOHG WR D GHQVLW\ RI ��� WR ��� SRXQGV SHU FXELF IRRW

8VLQJ ILOO WXEH� ���� RI HDFK FDYLW\ ZLOO EH ILOOHG WR D FRQVLVWHQW GHQVLW\

)LOO WXEH ZLOO EH LQVHUWHG ZLWKLQ �� RI WKH HQG RI HDFK DWWLF FDYLW\

,QVXODWLRQ ZLOO EH LQVWDOOHG LQWR WKH YRLG RI WKH DWWLF FDYLW\�

� ,I H[LVWLQJ LQVXODWLRQ LV URRI�PRXQWHG� LQVXODWLRQ ZLOO EH EORZQ EHORZ
� ,I H[LVWLQJ LQVXODWLRQ LV FHLOLQJ�PRXQWHG� LQVXODWLRQ ZLOO EH EORZQ DERYH
� ,I H[LVWLQJ LQVXODWLRQ LV PRXQWHG DW ERWK ORFDWLRQV� LQVXODWLRQ ZLOO EH EORZQ LQ EHWZHHQ

$YRLG RYHUILOOLQJ RI URRI HGJHV DQG DERYH DWWLF WUXVVHV

)ODPH VSUHDG DQG VPRNH�GHYHORSHG LQGH[ IRU LQVXODWLRQ ZLOO EH D IODPH VSUHDG UDWLQJ RI �� RU OHVV
DQG D VPRNH GHYHORSPHQW UDWLQJ RI ��� RU OHVV ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK $670 (��

Objective(s):
)LOO HQWLUH DWWLF FDYLW\ WR WKH SUHVFULEHG 5�YDOXH WR UHGXFH DLU LQILOWUDWLRQ

$YRLG FORJJLQJ RI WKH FDYLW\ DQG WKH ILOO WXEH

3UHYHQW GDPDJH WR WKH FHLOLQJ

$OORZ URRI WR EH UHWXUQHG WR RULJLQDO SRVLWLRQ

)LUH VDIHW\ ZLOO EH PDLQWDLQHG

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ                          ��1�����d - Fiberglass blown insulation installation�YLD�5RRIVLGH�/LIW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ��� -XQH ��� ����

�
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In Progress

In Progress

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV 4�1�����d - Fiberglass blown insulation installation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����d - Fiberglass Blown Insulation Installation�YLD�5RRIVLGH�/LIW

,I LQVXODWLRQ LV URRI PRXQWHG� EORZ
EHORZ LW�

,I LQVXODWLRQ LV FHLOLQJ PRXQWHG� EORZ
DERYH LW�

,I LQVXODWLRQ LV PRXQWHG DW ERWK WKH
FHLOLQJ DQG WKH URRI� EORZ EHWZHHQ LW�

,QVXODWLRQ PHHWV $670 ( ���

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ                    ��1�����d - Fiberglass blown insulation installation�YLD�5RRIVLGH�/LIW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����e - Roof Reattachment�YLD�5RRIVLGH�/LIW

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
,I H[LVWLQJ - FKDQQHO LV GDPDJHG� LW ZLOO EH UHSODFHG

([LVWLQJ VHDODQW ZLOO EH UHPRYHG IURP WKH URRI HGJH DQG - FKDQQHO

$W D PLQLPXP� QHZ VHDODQW ZLOO EH UHLQVWDOOHG DW WKH RULJLQDO ORFDWLRQ

5RRI DQG - FKDQQHO ZLOO EH IDVWHQHG WR WKH RULJLQDO ORFDWLRQ ZLWK QHZ VFUHZV

$OO VHDPV� HGJHV� DQG SHQHWUDWLRQV ZLOO EH VHDOHG DV QHFHVVDU\

Objective(s):
3UHSDUH URRI HGJH DQG - FKDQQHO IRU UHDWWDFKPHQW

5HDWWDFK URRI HGJH DQG - FKDQQHO ZLWKRXW OHDNV

 Before
,I VDOYDJHDEOH� FOHDQ -�FKDQQHO EHIRUH
UHLQVWDOOPHQW

 After
$WWDFK -�FKDQQHO XVLQJ ROG KROHV DQG QHZ
IDVWHQHUV

Tools:
�� 'ULOO
�� 8WLOLW\ NQLIH
�� 6QLSV

Materials:
�� )DVWHQHUV
�� -�FKDQQHO
�� 3XWW\ WDSH

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ                                                  ��1�����e - Roof reattachment�YLD�5RRIVLGH�/LIW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����e - Roof Reattachment�YLD�5RRIVLGH�/LIW

,I -�FKDQQHO LV VDOYDJHDEOH� FOHDQ
WKRURXJKO\ EHIRUH DSSO\LQJ SXWW\ WDSH

$SSO\ SXWW\ WDSH WR QHZ RU UHXVHG -�
FKDQQHO WR VHDO URRI VHDP

8VLQJ QHZ IDVWHUV� DWWDFK -�FKDQQHO
DORQJ URRI VHDP DQG VHDO DV
QHFHVVDU\

1 2 �

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ   �������������������������������������������������������1�����e - Roof reattachment�YLD�5RRIVLGH�/LIW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����f - Verification of Details�YLD�5RRIVLGH�/LIW

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
,QVWDOODWLRQ SURFHVV ZLOO EH FRQVLGHUHG FRPSOHWH ZKHQ LQVWDOOHU KDV YHULILHG WKDW GDPDJH KDV QRW
RFFXUUHG WR WKH URRI RU FHLOLQJ DVVHPEOLHV GXULQJ WKH LQVWDOODWLRQ SURFHVV

Objective(s):
9HULI\ WKH LQWHJULW\ RI WKH KRXVH KDV EHHQ PDLQWDLQHG

Best Practice
([WHULRU VKRXOG EH LQVSHFWHG WR YHULI\ WKDW
URRI KDV QRW EHHQ GDPDJHG

Best Practice
,QWHULRU FHLOLQJ VKRXOG DOVR EH LQVSHFWHG WR
PDNH VXUH WKDW QR GDPDJH ZDV LQFXUUHG

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ                                                     ��1�����f - Verification of details�YLD�5RRIVLGH�/LIW

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����a - Attic� Ceiling� and Roof Verification�YLD�E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
$OO FRPEXVWLRQ DSSOLDQFH IOXHV ZLOO EH WHUPLQDWHG WR WKH RXWGRRUV DQG WHUPLQDWLRQV ZLOO PDLQWDLQ
SURSHU FOHDUDQFH DERYH VQRZ ORDGV

$ GLVWDQFH QR OHVV WKDQ �� ZLOO EH PDLQWDLQHG EHWZHHQ DQ\ FRPEXVWLRQ DSSOLDQFH IOXH DQG
FRPEXVWLEOH PDWHULDOV� XQOHVV ]HUR FOHDUDQFH IOXH LV LQ SODFH

$OO YHQWLODWLRQ V\VWHPV ZLOO PDLQWDLQ D FRQWLQXRXV FRQQHFWLRQ DQG WHUPLQDWH WR WKH RXWGRRUV

$OO EURNHQ PXVKURRP YHQWV ZLOO EH UHSODFHG RU UHPRYHG DQG VHDOHG

$OO SOXPELQJ VWDFNV ZLOO EH WHUPLQDWHG WR WKH RXWGRRUV

1RQ�,& UDWHG OLJKW IL[WXUHV ZLOO EH UHSODFHG ZLWK DLUWLJKW ,&�UDWHG IL[WXUHV RU DLU�WLJKW GDPPLQJ
ZLOO EH LQVWDOOHG DURXQG H[LVWLQJ 1RQ ,&�UDWHG IL[WXUH ZKHQ DFFHVV DOORZV

$OO UHFHVVHG OLJKWV ZLOO EH ODEHOHG DV KDYLQJ DQ DLU OHDNDJH UDWH QRW PRUH WKDQ ��� &)0 ZKHQ WHVWHG
LQ DFFRUGDQFH ZLWK $670 ( ��� DW D �� SDVFDOV SUHVVXUH GLIIHUHQWLDO

$OO REYLRXV FHLOLQJ SHQHWUDWLRQV ZLOO EH VHDOHG

7KH VSDFH EHWZHHQ FRPEXVWLRQ DSSOLDQFH IOXHV DQG WKH FHLOLQJ ZLOO EH VHDOHG ZLWK ILUH�UDWHG
PDWHULDOV

$OO URRI� DWWLF� DQG FHLOLQJ DVVHPEOLHV ZLOO EH VWUXFWXUDOO\ VRXQG�

� /RRVH FHLOLQJ SDQHOV ZLOO EH VHFXUHG
� 7HPSRUDU\ FHLOLQJ EUDFLQJ ZLOO EH UHFRPPHQGHG GXULQJ WKH LQVXODWLRQ LQVWDOODWLRQ SURFHVV

'LVKLQJ DQG SRROLQJ LVVXHV WKDW DOORZ VWDQGLQJ ZDWHU ZLOO EH DGGUHVVHG

$OO NQRZQ URRI ZDWHU OHDNV ZLOO EH UHSDLUHG EHIRUH LQVWDOOLQJ LQVWDOODWLRQ

Objective(s):
(QVXUH RFFXSDQW DQG ZRUNHU VDIHW\

9HULI\ DWWLF VSDFH LV UHDG\ WR LQVXODWH

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ   ��������1�����a - Attic� ceiling� and roof verification�YLD�E[WHULRU�$FFHVV�IURP�7RS���
 'HSDUWPHQW RI &R

�
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(QVXUH VWUXFWXUDO LQWHJULW\ RI WKH URRI DQG FHLOLQJ DVVHPEO\

3UHYHQW LQWUXVLRQ RI EXON PRLVWXUH

3UHYHQW GDPDJH ZKLOH LQVWDOOLQJ LQVXODWLRQ

 Before
5RRI OHDN� PLVVLQJ FDS RQ YHQW

 After
3URSHUO\ FRQQHFWHG DQG VHDOHG URRI YHQW

Tools:
�� ������ KROH VDZ
�� 3RZHU GULOO
�� %RUHVFRSH
�� ,QVSHFWLRQ PLUURU
�� )ODVKOLJKW

Materials:
�� 0DWHULDO UHTXLUHPHQWV ZLOO YDU\ EDVHG
RQ FRQGLWLRQV
�� 'U\ZDOO RU SDQHOLQJ
�� ,&�$LUWLJKW UHFHVVHG OLJKWV
�� )LUH FDXON
�� 9HQW WHUPLQDWLRQV
�� 6LOLFRQH FDXON
�� *DOYDQL]HG VKHHW PHWDO DQG VFUHZV
�� 5RRI FHPHQW
�� 7HPSRUDU\ FHLOLQJ EUDFLQJ

,QVSHFW DQG FRUUHFW HDFK RI WKH VSHFLILHG LWHPV� IOXHV WHUPLQDWHG WR RXWVLGH� �� FOHDUDQFH WR
FRPEXVWLEOHV IURP IOXHV� YHQWLODWLRQ GXFWV WHUPLQDWHG RXWGRRUV� QRQ�DLUWLJKW� QRQ�,& UDWHG UHFHVVHG
OLJKWLQJ UHSODFHG ZLWK DLUWLJKW� ,&�UDWHG UHFHVVHG XQLWV RU DLU VHDOHG IURP DERYH� EURNHQ PXVKURRP
YHQWV UHSODFHG RU UHPRYHG� SOXPELQJ YHQWV WHUPLQDWHG RXWGRRUV� FHLOLQJ SHQHWUDWLRQV VHDOHG�
VWUXFWXUDO GHIHFWV LQ URRI� DWWLF� DQG FHLOLQJ DVVHPEOLHV FRUUHFWHG� SRQGV RQ URRI UHPHGLHG� DQG DOO URRI
OHDNV UHSDLUHG�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV     ��������D���$WWLF��FHLOLQJ��DQG�URRI�YHULILFDWLRQ�YLD�E[WHULRU�$FFHVV�IURP�7RS����

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����a -�$WWLF��&HLOLQJ��DQG�5RRI�9HULILFDWLRQ�YLD�E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI

,QVSHFW URRI IRU HYLGHQFH RI ZDWHU
SRROLQJ� OHDNV� RU GDPDJH� 9HULI\
SURSHU YHQW WHUPLQDWLRQV

,QVSHFW DOO SDWFKHV DQG UHSDLUV� DQG
FRUUHFW GHILFLHQFLHV LI QHFHVVDU\

9HULI\ SUHVHQFH RI UDLQ FDSV RQ DOO
YHQWV

,QVSHFW FHLOLQJ IRU ZHDNQHVV� OHDNV�
FOHDUDQFH WR FRPEXVWLEOHV� ORRVH
SDQHOV� DQG SHQHWUDWLRQV

9HULI\ DW OHDVW �� FOHDUDQFH WR
FRPEXVWLEOHV� XQOHVV IOXH LV GHVLJQHG
IRU ]HUR FOHDUDQFH� 5HSDLU LI QHHGHG

5HSDLU DQG UHIDVWHQ VDJJLQJ RU
XQVHFXUHG FHLOLQJ SDQHOV� &DXON DQG
VHDO VHDPV WR SUHYHQW LQVXODWLRQ
VSLOOLQJ LQWR KRXVH

8VH WHPSRUDU\ VXSSRUWV WR DYRLG
FHLOLQJ FROODSVH GXULQJ LQVXODWLRQ LQVWDOO

1 2 �

4 � �

�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV�������������D���$WWLF��FHLOLQJ��DQG�URRI�YHULILFDWLRQ�YLD�E[WHULRU�$FFHVV�IURP�7RS���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����b - Attic Access�YLD�E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
$FFHVV WR WKH DWWLF FDYLW\ ZLOO EH FUHDWHG XVLQJ RQH RI WKHVH PHWKRGV�

� 'ULOOLQJ
� &XWWLQJ
� &RQWLQXRXV VOLFLQJ DORQJ WKH FHQWHU OLQH �DW WKH KLJKHVW SRLQW RI WKH URRI �

$FFHVV ORFDWLRQ ZLOO EH SODFHG WR DOORZ IRU FRQVLVWHQW DQG XQLIRUP FRYHUDJH RI LQVWDOOHG LQVXODWLRQ
WKURXJKRXW WKH DWWLF DVVHPEO\

7KHUH ZLOO EH� DW D PLQLPXP� RQH RSHQLQJ EHWZHHQ HDFK URRI WUXVV

2SHQLQJV ZLOO EH ODUJH HQRXJK WR DFFRPPRGDWH WKH FKRVHQ ILOO WXEH

,I VXEVKHDWKLQJ LV SUHVHQW� DFFHVV ZLOO EH JDLQHG WKURXJK VXEVKHDWKLQJ

$WWLF ZLOO EH YLVXDOO\ LQVSHFWHG IRU WKH ORFDWLRQ RI H[LVWLQJ LQVXODWLRQ� ZLULQJ� IOXHV� REVWUXFWLRQV�
KD]DUGV� DQG FRQVWUXFWLRQ W\SH

Objective(s):
&UHDWH DFFHVV WR WKH IXOO DWWLF FDYLW\

0DLQWDLQ WKH LQWHJULW\ RI WKH URRI WUXVV

3URWHFW URRI IURP ZLQG GDPDJH GXULQJ LQVWDOODWLRQ

'HWHUPLQH WHFKQLTXH IRU LQVWDOOLQJ LQVXODWLRQ

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ                               ��1�����b - Attic access�YLD�E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����

Page 254 of 334

https://sws.nrel.gov/spec/410039


In Progress
0DQXIDFWXUHG KRPH DWWLF FDYLW\ DFFHVVHG E\
FXWWLQJ WKURXJK URRI�

In Progress
0DQXIDFWXUHG KRPH DWWLF FDYLW\ DFFHVVHG E\
FXWWLQJ WKURXJK URRI�

Tools:
�� ������ FLUFXODU VDZ
�� (OHFWULF GULLO
�� &DUELGH�WLSSHG KROH VDZ ELWV
�� ,QVXODWLRQ EORZLQJ PDFKLQH
�� �� IHHW ORQJ �� 39& SLSH� RU � IRRW ��
IOH[LEOH EORZ KRVH
�� ������ RU �� DQJOH JULQGHU ZLWK IOH[LEOH
VDQGLQJ ZKHHOV
�� 7DSH PHDVXUH DQG FKDON OLQHV

Materials:
�� $EUDVLYH RU FDUELGH�WRRWKHG FXWWLQJ
ZKHHOV� RU RWKHU FXWWLQJ WRROV
�� *DOYDQL]HG VWHHO URRILQJ SLHFHV
�� 6HOI�WDSSLQJ VKHHW PHWDO VFUHZV
�� )LEHUJODVV PHVK
�� (ODVWRPHULF URRI FRDWLQJ
�� )RU JDEOH DFFHVV� DSSURSULDWHO\ VL]HG
VRIILW YHQW FRYHU VFUHHQV IRU KLGLQJ VLGLQJ
SDWFKHV
�� 6LOLFRQL]HG H[WHULRU FDXON

Gable end attic access: ZKHQ WKH PDQXIDFWXUHG KRPH KDV SDUWLDO YDXOWHG FHLOLQJV RU D FRPSURPLVHG
URRI� DFFHVV PD\ EH JDLQHG WKURXJK WKH JDEOH HQGV IRU WKH IODW FHLOLQJV� *DEOH HQG DFFHVV UHTXLUHV
SDWFKLQJ WKH VLGLQJ ZLWK VKHHW PHWDO� VLOLFRQL]HG FDXON� DQG RSWLRQDO YHQW FRYHU WR FRQFHDO SDWFK�

$OZD\V XVH KDQG SURWHFWLRQ ZKHQ ZRUNLQJ ZLWK PHWDO HGJHV DQG�RU VKDUS WRROV�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV                            ��������E���$WWLF�DFFHVV�YLD�E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI��������

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����b - Attic Access�YLD�E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI

'HWHUPLQH DQG PDUN WUXVV ORFDWLRQV RQ
URRI� DQG FKRRVH PHWKRG RI DFFHVV�
$YRLG GULOOLQJ RU VDZLQJ LQWR WUXVVHV

&XW D KROH LQWR HDFK WUXVV FDYLW\� ELJ
HQRXJK WR LQVSHFW WKH RSHQLQJ DQG
DGPLW WKH ILOO WXEH

5HJDUGOHVV RI DFFHVV PHWKRG� YLVXDOO\
LQVSHFW DWWLF IRU H[LVWLQJ LQVXODWLRQ�
ZLULQJ� IOXHV� REVWUXFWLRQV� DQG
KD]DUGV

$QRWKHU RSWLRQ� FXW WKH URRI RSHQ
DORQJ WKH KLJKHVW SRLQW IURP HQG WR
HQG� 0DNH FURVVZLVH FXWV DW HDFK HQG
LI QHHGHG

/RFDWH WKH FHLOLQJ OHYHO DQG WUXVV
IUDPLQJ SULRU WR GULOOLQJ WKURXJK JDEOH
VLGLQJ�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV���������������������������������������E���$WWLF�DFFHVV�YLD�E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����d - Fiberglass Blown Insulation Installation�YLD
E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI�

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
,QVXODWLRQ ZLOO EH LQVWDOOHG WR D GHQVLW\ RI ��� WR ��� SRXQGV SHU FXELF IRRW

8VLQJ ILOO WXEH� ���� RI HDFK FDYLW\ ZLOO EH ILOOHG WR D FRQVLVWHQW GHQVLW\

)LOO WXEH ZLOO EH LQVHUWHG ZLWKLQ �� RI WKH HQG RI HDFK DWWLF FDYLW\

,QVXODWLRQ ZLOO EH LQVWDOOHG LQWR WKH YRLG RI WKH DWWLF FDYLW\�

� ,I H[LVWLQJ LQVXODWLRQ LV URRI�PRXQWHG� LQVXODWLRQ ZLOO EH EORZQ EHORZ
� ,I H[LVWLQJ LQVXODWLRQ LV FHLOLQJ�PRXQWHG� LQVXODWLRQ ZLOO EH EORZQ DERYH
� ,I H[LVWLQJ LQVXODWLRQ LV PRXQWHG DW ERWK ORFDWLRQV� LQVXODWLRQ ZLOO EH EORZQ LQ EHWZHHQ

,QVXODWLRQ ZLOO EH ILOOHG QR KLJKHU WKDQ WKH WRS RI WKH WUXVV

)ODPH VSUHDG DQG VPRNH�GHYHORSHG LQGH[ IRU LQVXODWLRQ ZLOO EH D IODPH VSUHDG UDWLQJ RI �� RU OHVV
DQG D VPRNH GHYHORSPHQW UDWLQJ RI ��� RU OHVV ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK $670 (��

Objective(s):
)LOO HQWLUH DWWLF FDYLW\ WR WKH SUHVFULEHG 5�YDOXH WR UHGXFH DLU LQILOWUDWLRQ

$YRLG FORJJLQJ RI WKH FDYLW\ DQG WKH ILOO WXEH

3UHYHQW GDPDJH WR WKH FHLOLQJ

$OORZ URRI WR EH UHWXUQHG WR RULJLQDO SRVLWLRQ

)LUH VDIHW\ ZLOO EH PDLQWDLQHG

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ               ��1�����d - Fiberglass blown insulation installation�YLD�E[WHULRU�$FFHVV���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH

�
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In Progress

$OZD\V ZHDU 33( DSSURSULDWH WR WKH ZRUN HQYLURQPHQW DQG MRE DW KDQG�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV������������������G���)LEHUJODVV�EORZQ�LQVXODWLRQ�LQVWDOODWLRQ�YLD�E[WHULRU�$FFHVV���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����d - Fiberglass Blown insulation installation�YLD�E[WHULRU�$FFHV�)URP�7RS�RI�5RRI

,I LQVXODWLRQ LV URRI PRXQWHG� EORZ
EHORZ LW�

,I LQVXODWLRQ LV FHLOLQJ PRXQWHG� EORZ
DERYH LW�

,I LQVXODWLRQ LV PRXQWHG DW ERWK WKH
FHLOLQJ DQG WKH URRI� EORZ EHWZHHQ LW�

,QVXODWLRQ PHHWV $670 ( ���

1 2 �

4

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV�������������������G���)LEHUJODVV�EORZQ�LQVXODWLRQ�LQVWDOODWLRQ�YLD�E[WHULRU�$FFHVV���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����e - Patching and Sealing Openings�YLD�E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
,I WKH URRI LV VOLFHG�

� $ VROLG PHWDO ULGJH FDS ZLOO EH FHQWHUHG RYHU WKH VOLFH
� $ IOH[LEOH DQG GXUDEOH VHDODQW ZLOO EH VDQGZLFKHG EHWZHHQ WKH URRI DQG WKH ULGJH FDS
� 6FUHZV ZLOO EH LQVWDOOHG WR SUHYHQW ZULQNOHV DQG FUHDWH D SHUPDQHQW VHDO
� 6FUHZV ZLOO QRW JR LQWR DQ\ ZRRG IUDPLQJ
� $ GXUDEOH DQG IOH[LEOH ILQDO FRDWLQJ ZLOO EH DSSOLHG RYHU WKH VFUHZV DQG HGJH RI WKH ULGJH FDS

WR FUHDWH D FRQWLQXRXV VHDO EHWZHHQ WKH URRI DQG WKH SHULPHWHU RI WKH ULGJH FDS
)RU KROHV WKDW DUH GULOOHG RU FXW� WKH LQLWLDO SDWFK ZLOO EH DSSOLHG XVLQJ WKH IROORZLQJ SURFHGXUH�

� $W OHDVW �� RI VXUIDFH VXUURXQGLQJ WKH RSHQLQJ ZLOO EH FOHDQHG EHIRUH SDWFK LV LQVWDOOHG
� 6HDODQW ZLOO EH FRQWLQXRXV DQG DSSOLHG LQ EHWZHHQ WKH SDWFK DQG WKH URRI
� 6HDODQW ZLOO EH DQ DOO�ZHDWKHU DGKHVLYH WKDW LV IOH[LEOH DQG GXUDEOH

,I D PHWDO SDWFK LV XVHG�

� 3DWFK ZLOO RYHUODS WKH RSHQLQJ E\ �� RQ DOO VLGHV
� *DXJH ZLOO EH HTXDO WR RU JUHDWHU WKDQ WKH URRI PDWHULDO
� )DVWHQHUV ZLOO EH LQVWDOOHG WR SUHYHQW ZULQNOHV DQG FUHDWH D SHUPDQHQW VHDO
� ,I D SOXJ LV XVHG� LW ZLOO EH IODQJHG DQG KDYH D WLJKW ILW
� 6FUHZV ZLOO QRW JR LQWR DQ\ ZRRG IUDPLQJ

$ GXUDEOH DQG IOH[LEOH �� PLO DGKHVLYH SDWFK ZLOO EH DSSOLHG LQ DFFRUGDQFH WR PDQXIDFWXUHU
VSHFLILFDWLRQV RYHU WKH LQLWLDO SDWFK DQG ZLOO KDYH DW D PLQLPXP�

� 7HDU VWUHQJWK RI ���J
� (ORQJDWLRQ RI ����
� $SSOLFDWLRQ WHPSHUDWXUH QR ORZHU WKDQ ���) DQG QR JUHDWHU WKDQ ����)
� 6HUYLFHV WHPSHUDWXUH QR OHVV WKDQ ����) DQG QR JUHDWHU WKDQ ����)
� $GKHVLYH SDWFK ZLOO RYHUODS WKH LQLWLDO SDWFK E\ �� RQ DOO VLGHV
� $ GXUDEOH DQG IOH[LEOH ILQDO FRDWLQJ ZLOO EH DSSOLHG RYHU WKH DGKHVLYH SDWFK WR FUHDWH D

FRQWLQXRXV VHDO EHWZHHQ WKH URRI DQG WKH SHULPHWHU RI WKH SDWFK
� $OO UHPDLQLQJ VHDPV� HGJHV� DQG SHQHWUDWLRQV ZLOO EH VHDOHG DV QHFHVVDU\

Objective(s):
(IIHFWLYHO\ SDWFK DQG VHDO DOO RSHQLQJV

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ  ��������������1�����e - Patching and sealing openings�YLD�E[WHULRU�$FFHVV�IURP�7RS���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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&UHDWH D GXUDEOH SDWFK WKDW ZLOO SUHYHQW URRI OHDNV

In Progress
5RXJK FXW KROH WKDW ZLOO QHHG WR EH VHDOHG� In Progress

3ODFLQJ VHDODQW DURXQG WKH H[SRVHG HGJHV RI
WKH URRI SDWFK HQVXUHV D ZDWHUWLJKW VHDO�

Tools:
�� 5ROOHU
�� 6HOI DGKHULQJ SDWFK
�� VKHHW PHWDO
�� �� GXFW FDS�WR PDWFK �� KROH�
�� KHDW JXQ
�� GULOO

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV�����������������H���3DWFKLQJ�DQG�VHDOLQJ�RSHQLQJV�YLD�E[WHULRU�$FFHVV�IURP�7RS���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����e - Patching and Sealing Openings�YLD�E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI

,QVHUW �� SOXJ DQG VHDO DURXQG WKH
SHULPHWHU RI WKH RSHQLQJ�

)LUPO\ SXVK WKH SOXJ LQWR SODFH� XQWLO LW
LV IOXVK ZLWK WKH URRI VXUIDFH�

8VH D ���[��� VKHHW PHWDO SDWFK WR
PDUN WKH FHQWHU RI WKH KROH�

$SSO\ VHDODQW WR WKH XQGHUVLGH RI WKH
VKHHW PHWDO SDWFK�

6HFXUH WKH PHWDO SDWFK WR WKH URRI
EHLQJ VXUH WR SODFH PHFKDQLFDO
IDVWHQHUV WKURXJK WKH VHDODQW�

$SSO\ D ���[��� VHOI DGKHULQJ URRI
SDWFK RQ WRS RI WKH VKHHW PHWDO SDWFK�

8VH D KHDW JXQ WR PDNH WKH DGKHVLYH
SOLDEOH WR JHW WKH EHVW SRVVLEOH VHDO�

)RUFHIXOO\ UROO WKH SDWFK LQWR SODFH�
VWDUWLQJ IURP WKH FHQWHU DQG ZRUNLQJ
WRZDUG WKH HGJH�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV����������������H���3DWFKLQJ�DQG�VHDOLQJ�RSHQLQJV�YLD�E[WHULRU�$FFHVV�IURP�7RS���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1�����f - Verification of Details�YLD��E[WHULRU�$FFHVV�IUURP�7RS�RI�5RRI

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
,QVWDOODWLRQ SURFHVV ZLOO EH FRQVLGHUHG FRPSOHWH ZKHQ LQVWDOOHU KDV YHULILHG WKDW GDPDJH KDV QRW
RFFXUUHG WR WKH URRI RU FHLOLQJ DVVHPEOLHV GXULQJ WKH LQVWDOODWLRQ SURFHVV

Objective(s):
9HULI\ WKH LQWHJULW\ RI WKH KRXVH KDV EHHQ PDLQWDLQHG

In Progress
9HULI\ WKDW QR GDPDJH KDV EHHQ GRQH E\ WKH
ZRUNHUV� :KHQ LQ GRXEW� YHULI\ ZLWK SKRWR
GRFXPHQWDWLRQ�

 After
'RFXPHQW DQG UHSDLU DQ\ GDPDJH WKH
ZRUNHUV FDXVHG�

Tools:
�� ,5 FDPHUD

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ������������������������������1�����f - Verification of details�YLD�E[WHULRU�$FFHVV�IURP�7RS�RI�5RRI

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1����1�a - Attic� Ceiling� and Roof Verification�YLD�,QWHULRU�$FFHVV�7KURXJK�WKH�&HLOLQJ

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
$OO FRPEXVWLRQ DSSOLDQFH IOXHV ZLOO EH WHUPLQDWHG WR WKH H[WHULRU RI WKH KRXVH DQG WHUPLQDWLRQV ZLOO
PDLQWDLQ SURSHU FOHDUDQFH DERYH VQRZ ORDGV

$ GLVWDQFH QR OHVV WKDQ �� ZLOO EH PDLQWDLQHG EHWZHHQ DQ\ FRPEXVWLRQ DSSOLDQFH IOXH DQG
FRPEXVWLEOH PDWHULDOV� XQOHVV ]HUR FOHDUDQFH IOXH LV LQ SODFH

$OO YHQWLODWLRQ V\VWHPV ZLOO PDLQWDLQ D FRQWLQXRXV FRQQHFWLRQ DQG WHUPLQDWH WR WKH RXWGRRUV

$OO EURNHQ PXVKURRP YHQWV ZLOO EH UHSODFHG RU UHPRYHG DQG VHDOHG

$OO SOXPELQJ VWDFNV ZLOO EH WHUPLQDWHG WR WKH RXWGRRUV

1RQ�,& UDWHG OLJKW IL[WXUHV ZLOO EH UHSODFHG ZLWK DLUWLJKW ,&�UDWHG IL[WXUHV� LI IHDVLEOH DQG RQO\ ZKHQ
LQVWDOOHG PHDVXUHV ZLOO FRPSURPLVH WKH ILUH UDWLQJ RI WKH IL[WXUH

$OO UHFHVVHG OLJKWV ZLOO EH ODEHOHG DV KDYLQJ DQ DLU OHDNDJH UDWH QR PRUH WKDQ ��� &)0 ZKHQ WHVWHG
LQ DFFRUGDQFH ZLWK $670 ( ��� DW D �� SDVFDOV SUHVVXUH GLIIHUHQWLDO

$OO REYLRXV FHLOLQJ SHQHWUDWLRQV ZLOO EH VHDOHG

7KH VSDFH EHWZHHQ FRPEXVWLRQ DSSOLDQFH IOXHV DQG WKH FHLOLQJ ZLOO EH VHDOHG ZLWK ILUH�UDWHG
PDWHULDOV

$OO URRI� DWWLF� DQG FHLOLQJ DVVHPEOLHV ZLOO EH VWUXFWXUDOO\ VRXQG�

� /RRVH FHLOLQJ SDQHOV ZLOO EH VHFXUHG
� 7HPSRUDU\ FHLOLQJ EUDFLQJ ZLOO EH UHFRPPHQGHG ZKLOH LQVWDOOLQJ LQVWDOODWLRQ

'LVKLQJ DQG SRROLQJ LVVXHV WKDW DOORZ VWDQGLQJ ZDWHU ZLOO EH DGGUHVVHG

$OO NQRZQ URRI ZDWHU OHDNV ZLOO EH UHSDLUHG EHIRUH LQVWDOOLQJ LQVWDOODWLRQ

Objective(s):
(QVXUH RFFXSDQW DQG ZRUNHU VDIHW\

9HULI\ DWWLF VSDFH LV UHDG\ WR LQVXODWH

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ          ��1����1�a - Attic� ceiling� and roof verification�YLD�,QWHULRU�$FFHVV�7KURXJK���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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(QVXUH VWUXFWXUDO LQWHJULW\ RI WKH URRI DQG FHLOLQJ DVVHPEO\

3UHYHQW LQWUXVLRQ RI EXON PRLVWXUH

3UHYHQW GDPDJH ZKLOH LQVWDOOLQJ LQVXODWLRQ

Best Practice
7KH IOXH RI D ��� HIILFLHQF\ IXUQDFH

WHUPLQDWHV DERYH WKH VQRZ OLQH DQG WKH 

URRI SHQHWUDWLRQV KDYH EHHQ VHDOHG� 

  

)OXH SHQHWUDWLRQV KDYH EHHQ VHDOHG FRUUHFWO\
IURP WKH LQWHULRU�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ     ��1����1�a - Attic� ceiling� and roof verification�YLD�,QWHULRU�$FFHVV�7KURXJK���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ���

�
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4�1����1�a - $WWLF��&HLOLQJ��DQG�5RRI�9HULILFDWLRQ�YLD�,QWHULRU�$FFHVV�7KURXJK�WKH�&HLOLQJ

3OXPELQJ VWDFNV PXVW EH WHUPLQDWHG WR
WKH RXWGRRUV�

'LVKLQJ DQG SRROLQJ LVVXHV PXVW EH
DGGUHVVHG�

0XVKURRP YHQWV PXVW EH UHSODFHG� RU
UHPRYHG DQG VHDOHG�

3URSHU FOHDUDQFH WR FRPEXVWLEOHV ZLOO
EH PDLQWDLQHG WKURXJK WKH URRI
DVVHPEO\�

,QVSHFW FHLOLQJ IRU ZHDNQHVV� OHDNV�
FOHDUDQFH WR FRPEXVWLEOHV� ORRVH
SDQHOV� DQG SHQHWUDWLRQV�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJV��������������D���$WWLF��FHLOLQJ��DQG�URRI�YHULILFDWLRQ�YLD�,QWHULRU�$FFHVV�7KURXJK���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1����1�b - Construction Prep�YLD�,QWHULRU�$FFHVV�7KURXJK�WKH�&HLOLQJ

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
6SHFLDO SUHFDXWLRQV ZLOO EH WDNHQ WR OLPLW ILEHUJODVV DQG FRQVWUXFWLRQ GXVW H[SRVXUH WR WKH RFFXSDQW
DQG RFFXSDQW EHORQJLQJV

Objective(s):
3URWHFW RFFXSDQW KHDOWK DQG VDIHW\

3URWHFW RFFXSDQW EHORQJLQJV

Bad Practice
,PSURSHUO\ SUHSDUHG ZRUNVSDFH ZLWK
FHOOXORVH DOO RYHU FOLHQW EHORQJLQJV DQG
EHGURRP

Best Practice
:RUNHU KDV UHPRYHG RU FRYHUHG RFFXSDQW
EHORQJLQJV� %H VXUH WR DVN SHUPLVVLRQ EHIRUH
UHPRYLQJ DQ\ FOLHQW EHORQJLQJV

Tools:
�� 8WLOLW\ NQLIH

Materials:
�� 3ODVWLF VKHHWLQJ
�� 5HPRYDEOH� ORZ�UHVLGXH WDSH

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ���������������������1����1�b - Construction prep�YLD�,QWHULRU�$FFHVV�7KURXJK�WKH�&HLOLQJ

 YLD-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1����1�e - Fiberglass Blown Insulation Installation�YLD�,QWHULRU�$FFHVV�7KURXJK�WKH�&HLOLQJ

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
,QVXODWLRQ ZLOO EH LQVWDOOHG WR D GHQVLW\ RI ��� WR ��� SRXQGV SHU FXELF IRRW

8VLQJ ILOO WXEH� ���� RI HDFK FDYLW\ ZLOO EH ILOOHG WR D FRQVLVWHQW GHQVLW\

)LOO WXEH ZLOO EH LQVHUWHG ZLWKLQ �� RI WKH HQG RI HDFK DWWLF FDYLW\

,QVXODWLRQ ZLOO EH LQVWDOOHG LQWR WKH YRLG RI WKH DWWLF FDYLW\�

� ,I H[LVWLQJ LQVXODWLRQ LV URRI�PRXQWHG� LQVXODWLRQ ZLOO EH EORZQ EHORZ
� ,I H[LVWLQJ LQVXODWLRQ LV FHLOLQJ�PRXQWHG� LQVXODWLRQ ZLOO EH EORZQ DERYH
� ,I H[LVWLQJ LQVXODWLRQ LV PRXQWHG DW ERWK ORFDWLRQV� LQVXODWLRQ ZLOO EH EORZQ LQ EHWZHHQ

)ODPH VSUHDG DQG VPRNH�GHYHORSHG LQGH[ IRU LQVXODWLRQ ZLOO EH D IODPH VSUHDG UDWLQJ RI �� RU OHVV
DQG D VPRNH GHYHORSPHQW UDWLQJ RI ��� RU OHVV ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK $670 (��

Objective(s):
)LOO HQWLUH DWWLF FDYLW\ WR WKH SUHVFULEHG 5�YDOXH WR UHGXFH DLU LQILOWUDWLRQ

$YRLG FORJJLQJ RI WKH FDYLW\ DQG WKH ILOO WXEH

3UHYHQW GDPDJH WR WKH FHLOLQJ

)LUH VDIHW\ ZLOO EH PDLQWDLQHG

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ  ��1����1�e - Fiberglass blown insulation installationYLD�,QWHULRU�$FFHVV�7KURXJK���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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In Progress
$WWLF LQVXODWLRQ VKRXOG EH FRQVLVWHQWO\
LQVWDOOHG LQ HDFK FDYLW\ WR WKH HGJH�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ   ���������H���)LEHUJODVV�EORZQ�LQVXODWLRQ�LQVWDOODWLRQYLD�,QWHULRU�$FFHVV�7KURXJK���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1����1�e - Fiberglass Blown Insulation Installation�YLD�,QWHULRU�$FFHVV�7KURXJK�WKH�&HLOLQJ

,I LQVXODWLRQ LV URRI PRXQWHG� EORZ
EHORZ LW�

,I LQVXODWLRQ LV FHLOLQJ PRXQWHG� EORZ
DERYH LW�

,I LQVXODWLRQ LV PRXQWHG DW ERWK WKH
FHLOLQJ DQG WKH URRI� EORZ EHWZHHQ LW�

,QVXODWLRQ PHHWV $670 ( ���

1 2 �

4

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ   ���������H���)LEHUJODVV�EORZQ�LQVXODWLRQ�LQVWDOODWLRQYLD�,QWHULRU�$FFHVV�7KURXJK���

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1����1�f - Patching and Sealing Holes�YLD�,QWHULRU�$FFHVV�7KURXJK�WKH�&HLOLQJ

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
+ROHV ZLOO EH SOXJJHG RU FRYHUHG DQG VHDOHG WR EH DHVWKHWLFDOO\ SOHDVLQJ

,I H[LVWLQJ WULP ZDV UHPRYHG� LW ZLOO EH UHLQVWDOOHG

Objective(s):
&UHDWH DQ DLUWLJKW VHDO

&UHDWH D YLVXDOO\ DFFHSWDEOH FHLOLQJ ILQLVK

In Progress
+ROHV VKRXOG EH HIIHFWLYHO\ VHDOHG� DV ZHOO DV
DHVWKHWLFDOO\ SOHDVLQJ�

Tools:
�� FRORU PDWFKHG SOXJ

Materials:
�� FRORU PDWFKHG SOXJ

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ  ��1����1�f - Patching and sealing holes�YLD�,QWHULRU�$FFHVV�7KURXJK�WKH�&HLOLQJ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1����1�g - Verification of Details�YLD�,QWHULRU�$FFHVV�7KURXJK�WKH�&HLOLQJ

Desired Outcome:
&RQVLVWHQW� XQLIRUP WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG
XQFRQGLWLRQHG VSDFH

Specification(s):
,QVWDOODWLRQ SURFHVV ZLOO EH FRQVLGHUHG FRPSOHWH ZKHQ LQVWDOOHU KDV YHULILHG WKDW GDPDJH KDV QRW
RFFXUUHG WR WKH URRI RU FHLOLQJ DVVHPEOLHV GXULQJ WKH LQVWDOODWLRQ SURFHVV

Objective(s):
9HULI\ WKH LQWHJULW\ RI WKH KRXVH KDV EHHQ PDLQWDLQHG

In Progress
9HULI\ WKDW QR GDPDJH KDV EHHQ GRQH E\ WKH
ZRUNHUV� :KHQ LQ GRXEW� YHULI\ ZLWK SKRWR
GRFXPHQWDWLRQ�

Best Practice
'RFXPHQW DQG UHSDLU DQ\ GDPDJH WKH
ZRUNHUV FDXVHG�

,QVXODWLRQ ! $WWLFV ! $WWLF &HLOLQJ                ��1����1�g - Verification of details�YLD�,QWHULRU�$FFHVV�7KURXJK�WKH�&HLOLQJ

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��11�1��c - Marriage Line Air Sealing

Desired Outcome:
3HQHWUDWLRQV VHDOHG WR PLQLPL]H DLU OHDNDJH DQG PRLVWXUH PRYHPHQW EHWZHHQ XQFRQGLWLRQHG DQG
FRQGLWLRQHG VSDFH� DOO UHSDLUV WR PDLQWDLQ VWUXFWXUDO LQWHJULW\

Specification(s):
$OO DFFHVVLEOH KROHV DQG SHQHWUDWLRQV DW PDUULDJH OLQHV ZLOO EH VHDOHG FRQWLQXRXVO\ DW HQG ZDOOV�
IORRUV� DQG FHLOLQJ

%DFNLQJ RU LQILOO ZLOO EH SURYLGHG DW WKH PDUULDJH OLQH DV QHHGHG

$OO UHPDLQLQJ JDSV ZLOO EH VHDOHG ZLWK DQ DSSURYHG PDWHULDO

Objective(s):
0LQLPL]H DLU OHDNDJH

0DLQWDLQ GXUDELOLW\

(QVXUH VHDODQW LV HIIHFWLYH DQG GXUDEOH

7KH PDUULDJH OLQH LV D FRPPRQ ORFDWLRQ RI DLU
OHDNDJH LQ D PRELOH KRPH EXLOGLQJ VKHOO�

,GHQWLI\ OHDNV LQ PDUULDJH OLQH XVLQJ D EORZHU
GRRU

$LU 6HDOLQJ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOOV ��11�1��c - Marriage line air sealing

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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Tools:
�� 5HXVDEOH IRDP VHDODQW JXQ
�� &DXONLQJ JXQ
�� 8WLOLW\ NQLIH
�� 7DSH PHDVXUH
�� 6FUHZ JXQ
�� +DPPHU
�� 3U\EDU
�� %ORZHU GRRU
�� &KHPLFDO VPRNH GLVSHQVHU

Materials:
�� &DXON
�� )RDP VHDODQW
�� )RDP ERDUG
�� 6FUHZV

7KH PDUULDJH OLQH LV DLU VHDOHG IURP LQVLGH WKH KRPH DQG IURP XQGHUQHDWK� 8VH D EORZHU GRRU DQG
FKHPLFDO VPRNH WR SLQSRLQW DLU OHDNDJH ORFDWLRQV�<RX PD\ QHHG WR UHPRYH LQWHULRU WULP WR GHWHUPLQH
ZKDW W\SH RI VHDOLQJ LV QHHGHG DW WKH PDUULDJH OLQH� 6RPH GRXEOH ZLGH PDQXIDFWXUHG KRPHV DUH
FRQVWUXFWHG ZLWK D FRPSUHVVHG RSHQ�FHOO SRO\XUHWKDQH IRDP VHDOLQJ VWULS ZLWK H[FHOOHQW DLU VHDOLQJ
SURSHUWLHV DQG ZLOO QHHG OLWWOH RU QR DGGLWLRQDO ZRUN� 2WKHU FRQVWUXFWLRQ PHWKRGV PD\
IHDWXUH ILEHUJODVV RU RWKHU LQHIIHFWLYH DLU VHDOLQJ PHDVXUHV DQG UHTXLUH H[WHQVLYH FDXONLQJ DQG
IRDPLQJ WR UHGXFH DLU LQILOWUDWLRQ�

$LU 6HDOLQJ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOOV ��11�1��c - Marriage line air sealing

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��11�1��c - Marriage Line Air Sealing

,GHQWLI\ OHDNV LQ PDUULDJH OLQH XVLQJ D
EORZHU GRRU DQG VPRNH

)RDP� FDXON� DQG VHDO OHDNV EHWZHHQ
KDOYHV RI GRXEOH ZLGH PDQXIDFWXUHG
KRPHV

)RDP VHDODQW KDV EHHQ LQVWDOOHG WR DLU
VHDO WKH IORRU SODQH PDUULDJH OLQH�
DFFHVVHG IURP EHORZ�

0DUULDJH OLQH DLU VHDOLQJ RI WKH FHLOLQJ
SODQH LV DFFHVVHG IURP LQVLGH WKH
KRPH�

1 2 �

4

$LU 6HDOLQJ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOOV ��11�1��c - Marriage line air sealing

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��1��1�2d - Floor Repair

Desired Outcome:
3HQHWUDWLRQV VHDOHG WR PLQLPL]H DLU OHDNDJH DQG PRLVWXUH PRYHPHQW EHWZHHQ XQFRQGLWLRQHG DQG
FRQGLWLRQHG VSDFH� DOO UHSDLUV ZLOO PDLQWDLQ VWUXFWXUDO LQWHJULW\

Specification(s):
)ORRU UHSDLU PDWHULDO ZLOO PHHW RU H[FHHG VWUHQJWK RI H[LVWLQJ IORRU PDWHULDO

5HSDLU ZLOO VSDQ IURP MRLVW WR MRLVW DQG EORFNLQJ DGGHG DV QHHGHG WR VXSSRUW IORRU

3DWFKHV VPDOOHU WKDQ ��� VTXDUH LQFKHV ZLOO QRW UHTXLUH UHSDLUV IURP MRLVW WR MRLVW

)ORRU UHSDLU PDWHULDO ZLOO EH JOXHG� IDVWHQHG� DQG DLU VHDOHG

Objective(s):
(QVXUH IORRU LV VWUXFWXUDOO\ VRXQG

0LQLPL]H DLU OHDNDJH

 Before
5HPRYH IORRU FRYHULQJV IURP GDPDJHG DUHD

 After
&RPSOHWHG IORRU UHSDLU

$LU 6HDOLQJ ! )ORRUV ! 3HQHWUDWLRQV ��1��1�2d - Floor repair

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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Tools:
�� &LUFXODU VDZ
�� 5HFLSURFDWLQJ VDZ
�� &DXONLQJ JXQ
�� &RUGOHVV GULYHU�GULOO
�� )UDPLQJ VTXDUH
�� 6SHHG VTXDUH
�� 8WLOLW\ NQLIH
�� 6DZKRUVHV
�� &ODPSV
��� -LJ VDZ RU NH\KROH VDZ
��� 3DGGOH ELWV WR GULOO VWDUWHU KROHV LQ
IORRU

Materials:
�� ���� RU ���� RULHQWHG VWUDQG ERDUG RU
SO\ZRRG VXEIORRULQJ
�� 3RO\XUHWKDQH FDXON
�� &RQVWUXFWLRQ DGKHVLYH
�� �� GHFN VFUHZV
�� �� GHFN VFUHZV
�� ��SHQQ\ JDOYDQL]HG ULQJ VKDQN RU
VSLUDO VKDQN QDLOV
�� ���SHQQ\ JDOYDQL]HG ULQJ VKDQN RU
VSLUDO VKDQN QDLOV
�� �;�� RU �;� EORFNLQJ PDWHULDO IRU
QDLOHUV
�� $LU VHDOLQJ IRDP �RQH� RU WZR�SDUW
63)�
��� %HOO\ UHSDLU WDSH

3DGGOH ELWV PD\ EH XVHG WR GULOO VWDUWHU KROHV DW WKH FRUQHUV RI WKH DUHD WR EH SDWFKHG� &XW WKH QHZ
SDWFK ���� VKRUWHU WKDQ WKH KROH LQ ERWK OHQJWK DQG ZLGWK WR DOORZ URRP IRU H[SDQVLRQ DQG FRQWUDFWLRQ�
0DNH VXUH WR FXW WKH SDWFK VR WKDW WKH VWUHQJWK D[LV LV SHUSHQGLFXODU WR WKH MRLVWV �WKH VWURQJ GLUHFWLRQ
LQ SO\ZRRG DQG 26% LV SDUDOOHO WR WKH �
 OHQJWK��

$LU 6HDOLQJ ! )ORRUV ! 3HQHWUDWLRQV ��1��1�2d - Floor repair

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��1��1�2d - Floor Repair

0DUN WKH MRLVW ORFDWLRQV RQ HLWKHU VLGH
RI WKH GDPDJHG DUHD

&XW RXW GDPDJHG DUHD HYHQ ZLWK WKH
LQVLGH HGJHV RI WKH IORRU MRLVWV

&XW IRXU �;� EORFNV WR VXSSRUW WKH
SDWFK

,QVWDOO QDLOHUV IODW DJDLQVW WKH MRLVWV�
)LQLVK E\ WRHQDLOLQJ RU VFUHZLQJ �;�V
EHWZHHQ WKH MRLVWV

0DNH WKH SDWFK ���� VPDOOHU WKDQ WKH
RSHQLQJ LQ OHQJWK DQG ZLGWK WR DOORZ
IRU H[SDQVLRQ�

$SSO\ VXEIORRU DGKHVLYH WR QDLOHUV

)DVWHQ ZLWK �� GHFN VFUHZV

1 2 �

4 � �

�

$LU 6HDOLQJ ! )ORRUV ! 3HQHWUDWLRQV ��1��1�2d - Floor repair

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��1��2��d - Repair WorN Access for Plenum

Desired Outcome:
'HOLYHU DOO DLU IURP DLU KDQGOHU WR WKH WUXQN GXFW ZLWKRXW OHDNDJH RU UHVWULFWLRQ

Specification(s):
3RLQW RI DFFHVV RSWLRQV LQFOXGH�

2SWLRQ �� 7KURXJK WKH WUXQN GXFW

� 5HSDLU DQG VHDO DFFHVV KROH LQ WKH WUXQN GXFW
� ,QVWDOO LQVXODWLRQ
� 5HSDLU EHOO\�ERWWRP OLQHU

2SWLRQ �� 5HPRYH FURVVRYHU GXFW

� 5HDWWDFK FURVVRYHU GXFW
� 6HDO DQG LQVXODWH FURVVRYHU GXFW
� 5HSDLU EHOO\�ERWWRP OLQHU

2SWLRQ �� 5HPRYH DLU KDQGOHU

� ,QVWDOO QHZ JDVNHW� LI QHFHVVDU\
� 0HFKDQLFDOO\ DWWDFK IXUQDFH WR WKH VWUXFWXUH
� 5HFRQQHFW XWLOLWLHV
� 5HSODFH DQG VHDO SDQHOV

2SWLRQ �� 7KURXJK WKH IXUQDFH SDQHO

� 5HSODFH DQG VHDO SDQHOV
Objective(s):
5HSDLU ZRUN DFFHVV

3UHYHQW FRQGHQVDWLRQ

0LQLPL]H KHDW ORVV DQG KHDW JDLQ IURP SOHQXP

$LU 6HDOLQJ ! 'XFWV ! 'XFW 6HDOLQJ ��1��2��d - Repair worN access for plenum

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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 After
9DULRXV PHWKRGV FDQ EH HPSOR\HG� EXW WKH
NH\ LV WR VHDO WKH IXUQDFH WR WUXQN GXFW
FRQQHFWLRQ

Tools:
�� 8WLOLW\ NQLIH
�� 6DZ
�� 3U\EDU
�� 6FUHZ JXQ
�� +DPPHU
�� 'ULOO
�� 6DZ
�� 'LVSRVDEOH EUXVKHV

Materials:
�� %HOO\ UHSDLU WDSH
�� 0DVWLF GXFW VHDODQW
�� )LEHUJODVV PHVK WDSH
�� ,QVXODWLRQ
�� $LU KDQGOHU JDVNHW
�� 6KHHW PHWDO SDWFK� LI WUXQN LV FXW LQWR

�� &KRRVH WKH OHDVW LQYDVLYH DQG ODERU�LQWHQVLYH PHWKRG WKDW ZLOO DOORZ IXOO DFFHVV IRU VHDOLQJ�
�� 3DWFK WUXQN XVLQJ VKHHW PHWDO SDWFK� IDVWHQHG PHFKDQLFDOO\ DQG VHDOHG ZLWK PDVWLF�
�� $OZD\V ZHDU KDQG SURWHFWLRQ ZKHQ ZRUNLQJ ZLWK VKDUS REMHFWV�

$LU 6HDOLQJ ! 'XFWV ! 'XFW 6HDOLQg ��1��2��d - Repair worN access for plenum

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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2. Patch trunk using sheet metal patch, fastened mechanically and sealed with mastic.
3. Always wear hand protection when working with sharp objects.

For electric furnaces, follow lockout/
tag-out procedures to break circuits
that supply furnace with electricity.

Cut belly to expose duct trunk. Use a
utility knife to cut access under
furnace plenum

Create an opening large enough to
completely seal the plenum to the
trunk line. Patch opening with sheet
metal and seal.

Using mastic and mesh tape, fully seal
the furnace to the trunk line. 3DWFK
RSHQLQJ LQ GXFW ZLWK VKHHW PHWDO
DQG VHDO� Repair DQG VHDO WKH DFFHVV
 holes in duct and EHOO\�

Removing the crossover duct may
provide access to the plenum.
Replace and seal the crossover duct
after sealing plenum

Remove the furnace panel. If the
plenum to trunk connection is
accessible here, complete sealing
from this point

Plenum to duct trunk connection
coated with mastic sealant

As with all duct sealing and repair,
confirm success with pressure
diagnostics.

Air Sealing > Ducts > Duct Sealing

Judith Darst
Washington Department of Commerce

21 of 20
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$LU 6HDOLQJ ! 'XFWV ! 'XFW 6HDOLQJ ��1��2��b - Crossover ducts

��1��2��b - Crossover Ducts

Desired Outcome:
'HOLYHU DOO DLU IURP WUXQN WR WUXQN ZLWKRXW OHDNDJH RU UHVWULFWLRQ

Specification(s):
&URVVRYHU GXFWV ZLOO EH DGGHG� UHEXLOW� RU UHSDLUHG ZKHQ IRXQG WR EH GLVFRQQHFWHG� GDPDJHG� RU
RWKHUZLVH LQDGHTXDWHO\ GHOLYHULQJ VXSSO\ DLU�

$VVHPEOH FURVVRYHU GXFWV DV IROORZV� 

� &RQWUXFWHG RI ULJLG� �� JDXJH PHWDO GXFWLQJ
� 0HFKDQLFDOO\ IDVWHQHG DW DOO MXQFWLRQV
� 6HDOHG XVLQJ 8/�OLVWHG VHDODQW WKDW LV GXUDEOH DQG VWUXFWXUDOO\ VRXQG
� ,QVXODWHG WR D PLQLPXP 5�� DQG HTXLSSHG ZLWK D YDSRU UHWDUGHU

:KHQHYHU SRVVLEOH� ULJLG HOERZ RU HTXLYDOHQW ZLOO EH LQVWDOOHG LQ FUDZO VSDFH FURVVRYHU GXFWV

)ORRU LQVXODWLRQ ZLOO EH LQ FRQWDFW ZLWK WKH RXWHU OLQHU RI WKH FURVVRYHU GXFW

&URVVRYHU GXFW YDSRU UHWDUGHU ZLOO EH VHDOHG WR WKH ERWWRP OLQHU �H�J�� EHOO\ IDEULF�

1HZ IOH[ GXFW LQVWDOODWLRQ ZLOO EH LQVXODWHG WR D PLQLPXP RI 5��

:KHQ IHDVLEOH� ���JDXJH KDUG GXFW VKRXOG EH LQVWDOOHG

,I D QHZ FURVVRYHU LV UHTXLUHG� LW PXVW EH LQVXODWHG WR DW OHDVW 5�� DQG EH DLU VHDOHG

Objective(s):
(QVXUH ODVWLQJ GXUDEOH FRQQHFWLRQV

0LQLPL]H DLU OHDNDJH DQG KHDW WUDQVIHU

0DLQWDLQ GXFW GLDPHWHU DURXQG WKH WXUQV

0D[LPL]H DLU IORZ DQG GLVWULEXWLRQ
 

�� RI ��� -XQH ��� ����
�
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 Before
3RRUO\ SHUIRUPLQJ FURVVRYHU GXFW� SRRU
PDWHULDOV� H[FHVV OHQJWK DQG FRQWDFWLQJ
JURXQG�

 After
&URVVRYHU GXFW RI ULJLG PDWHULDO� VHDOHG�
LQVXODWHG DQG VXSSRUWHG WR VSHFLILFDWLRQ�

Tools:
�� 'ULOO
�� 0HWDO VQLSV
�� 0HWDO FULPSHU

Materials:
�� 5LJLG GXFWLQJ� HOERZV� VWUDLJKW VHFWLRQV
�� 6KHHW PHWDO VFUHZV
�� 0DVWLF RU RWKHU DSSURSULDWH VHDODQW
�� 9LQ\O�IDFHG ILEHUJODVV LQVXODWLRQ� 5��
RU JUHDWHU�
�� 1\ORQ WZLQH RU ZLUH
�� 5LJLG IRDP
�� 'XFW VXSSRUW PDWHULDOV

�� &URVVRYHU GXFW VXSSRUW VKDOO FRPSO\ ZLWK 3.1601.3a - Support
�� 1HZ FURVVRYHU LQVWDOODWLRQ XVLQJ IOH[GXFW LV DOORZDEOH RQO\ ZKHQ ULJLG GXFWLQJ LV QRW IHDVLEOH�

$ PLQLPXP RI 5�� LV VWLOO UHTXLUHG IRU WKH FURVVRYHU GXFW�

$LU 6HDOLQJ ! 'XFWV ! 'XFW 6HDOLQJ ��1��2��b - Fle[ible crossover duct connections

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��1��2��b - Fle[ible Crossover Duct Connections

$WWDFK HOERZ GXFW DQG RULHQW LQ FRUUHFW
GLUHFWLRQ WR PLQLPL]H GXFW UXQ

)DVWHQ HOERZ LQ SODFH ZLWK DW OHDVW
WKUHH HYHQO\�VSDFHG IDVWHQHUV

$SSO\ PDVWLF DW DOO PHWDO�WR�PHWDO
FRQQHFWLRQV

$SSO\ PDVWLF WR DOO HOERZ MRLQWV DQG
IODQJH

,QVXODWH DQG VXSSRUW FURVVRYHU GXFW :KHQ FOHDUDQFH UHTXLUHV FURVVRYHU WR
FRQWDFW JURXQG� FURVVRYHU VKDOO UHVW RQ
YDSRU EDUULHU DQG FORVHG FHOO ULJLG
IRDP�

$OO GXFW VHDOLQJ DQG UHSDLU ZLOO EH
FRQILUPHG ZLWK SUHVVXUH GLDJQRVWLFV�

1 2 �

4 � �

�

$LU 6HDOLQJ ! 'XFWV ! 'XFW 6HDOLQJ ��1��2��b - Fle[ible crossover duct connections

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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��������E���3UHSDUDWLRQ of Belly Floor Cavity

��������E���3UHSDUDWLRQ of Belly Floor Cavity

DHVLUHG�2XWFRPH�
%elly Àoor caYity ready for insulation

Specification(s):
Where bottom board�rodent barrier is missing or damaged and accessible, the following 
will be ensured�
  � 'uct sealing completed
  � *as, water, and electrical lines secured at least eYery �¶ to a Àoor Moist or framing mem    
ber
  � Water line will be located on the warm side of the insulation� if not, the water lines will   
be insulated appropriately
  � 1o water or gas leaNs are present
  � Waste lines are sloped to ó´ per foot
  � %ottom board�rodent barrier is sound�strong enough to support insulation
When bottom board is intact, the following will be ensured�
  � +oles and penetrations in the bottom board and decNing sealed
  � 'uct sealing completed
  � 1o water or gas leaNs present
  � %ottom board is sound�strong enough to support insulation
  � Water lines are secured to the Àoor Moists�warm side of the insulation� if not, the water 
lines will be insulated appropriately

3roblems will be corrected before Àoor caYity insulation worN begins

2EMectiYe(s):
(nsure problems are corrected before Àoor caYity insulation worN begins
.eep pipes from free]ing

�
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��������E���3UHSDUDWLRQ of Belly Floor Cavity

�
Page 286 of 334



Insulation > Floors > Manufactured Housing Belly Preparation



4�1��2�1b - Preparation of Belly Floor Cavity

%HOO\ GDPDJH� URGHQW EDUULHU DQG
LQVXODWLRQ DUH GDPDJHG� UHYHDOLQJ D
PDLQ VXSSO\ GXFW NQRZQ DV D WUXQN�

0RELOH KRPH GXFW V\VWHPV �SOHQXP�
WUXQN WHUPLQDWLRQV� VKRXOG EH VHDOHG
IURP EHORZ SULRU WR SDWFKLQJ WKH EHOO\�

:RUNHUV LQVWDOO QHZ PDWHULDO ZKHUH
URGHQW EDUULHU LV PLVVLQJ�

0DLQWDLQ DOO FRPEXVWLRQ DLU LQWDNH
RSHQLQJV ZKHQ SDWFKLQJ EHOO\ PDWHULDO�

3LQ XS VDJJLQJ EHOO\ PDWHULDO WR
SUHYHQW LQVWDOOLQJ H[FHVVLYH DPRXQWV
RI LQVXODWLRQ PDWHULDO�

1 2 �

4 �

,QVXODWLRQ ! )ORRUV ! 0DQXIDFWXUHG +RXVLQJ %HOO\ 3UHSDUDWLRn                                 4.1��2�1b - Preparation of Belly Floor Cavity

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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Project:
� N/A

 
 �


 
 �


 
 �


 
 �


 
 �


 
 �


 
 �


 
 �


 
 	

All forced air supply ducts are sealed, including trunk-lines and any jumper ducts

Manufactured Home - Underfloor Insulation Precheck
		PREPARATION

All plumbing supply leaks are repaired
All plumbing drain leaks are repaired

Furnace plenum connection to trunk-line duct is sealed
Cross over duct is installed or repaired to specification (see Fied Guide 3.1602.9b - Crossover ducts)
All floor-plain air sealing is complete, including marriage line, hole under the tub, plumbing penetrations, and electrical penetrations
All combustion air inlets that are ducted into crawlspace are maintained (they could be for wood stove, pellet stove, water heater, furnace)
All belly repairs and patching are complete
Belly material is pinned up against floor joists where possible in odrer to reduce sag and amount of insulation needed

�
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4�1����1c - Insulate Floors

Desired Outcome:
&RQVLVWHQW WKHUPDO ERXQGDU\ EHWZHHQ FRQGLWLRQHG DQG XQFRQGLWLRQHG VSDFH WKDW UHGXFHV KHDW IORZ

Specification(s):
(DFK FDYLW\ ZLOO EH LQVXODWHG WR VSHFLILHG 5�YDOXH DQG GHQVLW\

7KH QXPEHU RI EDJV LQVWDOOHG ZLOO EH FRQILUPHG DQG ZLOO PDWFK WKH QXPEHU UHTXLUHG RQ WKH FRYHUDJH
FKDUW

Objective(s):
(OLPLQDWH YRLGV DQG VHWWOLQJ

Tools:
�� 8WLOLW\ NQLIH
�� 6WLWFK VWDSOHU
�� ,QVXODWLRQ PDFKLQH DQG ORRVH ILOO JHDU�
IOH[LEOH EHOO\ KRVH

Materials:
�� 6WDSOHV
�� 7DSH FRPSDWLEOH ZLWK URGHQW EDUULHU
PDWHULDO
�� )LEHUJODVV LQVXODWLRQ

,QVXODWLRQ ! )ORRUV ! 0DQXIDFWXUHG +RXVLQJ )ORRU &DYLW\ ,QVXODWLRQ 4�1����1c - Insulate floors

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�1����1c - Insulate Floors

+ROHV DUH FXW WKURXJK URGHQW EDUULHU
�EHOO\ PDWHULDO� WR LQVHUW LQVXODWLRQ EORZ
KRVH�

/RRVH ILOO LQVXODWLRQ LV EORZQ LQWR
PRELOH KRPH EHOO\ FDYLW\�

%ORZ KROHV LQ EHOO\ PDWHULDO SDWFKHG�

&URVV VHFWLRQ RI EHOO\ FDYLW\ YLHZHG
IURP HQG RI PRELOH KRPH ZLWK
OHQJWKZLVH MRLVWV� 1RWH GXFW ORFDWLRQ�

&URVV VHFWLRQ RI EHOO\ FDYLW\ YLHZHG
IURP HQG RI PRELOH KRPH ZLWK
FURVVZLVH MRLVWV� 1RWH GXFW ORFDWLRQ�

%HOO\ FDYLW\ EORZQ E\ GULOOLQJ WKURXJK
ULP MRLVWV�

&XW DZD\ YLHZ RI EHOO\ FDYLW\ ZLWK
MRLVWV UXQQLQJ FURVVZLVH� ,QVXODWLRQ
EORZQ WKURXJK ULP MRLVW�

&XW DZD\ RI EHOO\ FDYLW\ ZLWK MRLVWV
UXQQLQJ OHQJWKZLVH� ,QVXODWLRQ EORZQ
WKURXJK ULP MRLVW�

1 2 �

4 � �

� �

,QVXODWLRQ ! )ORRUV ! 0DQXIDFWXUHG +RXVLQJ )ORRU &DYLW\ ,QVXODWLRQ 4�1����1c - Insulate floors

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����

Page 290 of 334

https://sws.nrel.gov/spec/413031


4�11�4�1a - Access Wall Cavities

Desired Outcome:
&RQVLVWHQW WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG XQFRQGLWLRQHG
VSDFH

Specification(s):
,I VNLUWLQJ RYHUODSV VLGLQJ� VNLUWLQJ ZLOO EH GHWDFKHG WR DOORZ DFFHVV WR WKH ZDOO FDYLW\

)DVWHQHUV ZLOO EH UHPRYHG IURP WKH ERWWRP RI WKH VLGLQJ� ZRUNLQJ XSZDUG XQWLO WKH VLGLQJ FDQ EH
SXOOHG DZD\ IURP WKH IUDPLQJ DSSUR[LPDWHO\ �� ZLWKRXW GDPDJLQJ WKH VLGLQJ

7HPSRUDU\ IDVWHQHUV ZLOO EH LQVWDOOHG QHDU WKH ERWWRP RI WKH VLGLQJ SDQHOV DW WKH VHDPV WR SUHYHQW
VHSDUDWLRQ

,I D VXEVKHDWKLQJ LV SUHVHQW XQGHU WKH VLGLQJ� DFFHVV WKURXJK WKH VXEVKHDWKLQJ ZLOO EH UHTXLUHG

Objective(s):
*DLQ DFFHVV WR WKH ZDOO FDYLW\ ZLWKRXW GDPDJLQJ RU VHSDUDWLQJ WKH VLGLQJ

In Progress
5HPRYH IDVWHQHUV IURP DORQJ ERWWRP DQG
VLGH VHDPV WR DFFHVV ZDOO FDYLW\

 After
5HPRYH HQRXJK IDVWHQHUV WR FUHDWH DW OHDVW
D �LQ JDS ZLWKRXW GDPDJLQJ VLGLQJ

Tools:
�� 'ULOO

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1a - Access wall cavities

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�11�4�1a - Access Wall Cavities

,I VNLUWLQJ RYHUODSV VLGLQJ� UHPRYH
VNLUWLQJ

7HPSRUDULO\ IDVWHQ VLGLQJ SDQHOV DW
MRLQW WR KROG VHDP WRJHWKHU

6HDP VKRXOG UHPDLQ WRJHWKHU ZLWK
WHPSRUDU\ IDVWHQHU

1 2 �

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1a - Access wall cavities

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�11�4�1b - ([terior Wall Cavity Inspection

Desired Outcome:
&RQVLVWHQW WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG XQFRQGLWLRQHG
VSDFH

Specification(s):
:DOO FDYLWLHV ZLOO EH LQVSHFWHG IRU PRLVWXUH GDPDJH� SHVW ORFDWLRQV� DQG LQWHJULW\ RI WKH ZLULQJ� DQG
KROHV WR WKH LQWHULRU

6LGLQJ ZLOO EH UHSDLUHG DV QHFHVVDU\

/RFDWLRQ RI EHOW UDLOV� REVWUXFWLRQV� DQG H[LVWLQJ LQVXODWLRQ ZLOO EH LGHQWLILHG

$OO LQWHULRU VXUIDFHV RI H[WHULRU ZDOOV ZLOO EH LQVSHFWHG IRU ORRVH SDQHOLQJ MRLQWV� RFFXSDQW ZDOO
KDQJLQJV� ORFDWLRQ RI VZLWFKHV DQG RXWOHWV� DQG RWKHU ZDOO REVWUXFWLRQV

2EMHFWV ZLOO EH UHPRYHG IURP WKH LQWHULRU VXUIDFHV RI WKH ZDOOV EHLQJ LQVXODWHG

,QWHULRU SDQHOLQJ ZLOO EH UHSDLUHG DV QHFHVVDU\

Objective(s):
3UHSDUH ZDOO FDYLW\ IRU LQVXODWLRQ

3UHYHQW ZDWHU OHDNV IURP RFFXUULQJ

 Before
7DNH QRWH RI REVWDFOHV LQ WKH ZDOO FDYLW\�
VXFK DV EHOW UDLOV DQG HOHFWULFDO ZLULQJ

In Progress
$VVHVV WKDW KROHV LQ ERWK H[WHULRU VLGLQJ DQG
LQWHULRU ZDOOV KDYH EHHQ SDWFKHG EHIRUH
EHJLQQLQJ LQVWDOODWLRQ

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1b - ([terior wall cavity inspection

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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Tools:
�� 'ULOO
�� 8WLOLW\ NQLIH
�� 7DSLQJ NQLIH
�� &DXON JXQ

Materials:
�� 6SDFNOH
�� 0HWDO VLGLQJ SDWFK
�� &DXON
�� )DVWHQHUV

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1b - ([terior wall cavity inspection

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�11�4�1b - ([terior Wall Cavity Inspection

2EVWDFOHV VKRXOG EH QRWHG DQG
SODQQHG IRU��LQVXODWLRQ VKRXOG EH
WXFNHG EHKLQG EHOW UDLOV

+ROHV LQ H[WHULRU VLGLQJ VKRXOG EH
SDWFKHG

$SSO\ VHDODQW WR EDFN RI SDWFK WR
PDLQWDLQ DLU EDUULHU

(QVXUH WKDW SDWFK LV VHFXUHO\ IDVWHQHG
DQG ZDWHU�WLJKW

+ROHV DQG SHQHWUDWLRQV LQ WKH LQWHULRU
ZDOO VKRXOG EH SDWFKHG DV ZHOO

9HULI\ WKDW SDWFKHV WR ERWK LQWHULRU DQG
H[WHULRU KDYH EHHQ FRPSOHWHG EHIRUH
EHJLQQLQJ LQVWDOODWLRQ

1 2 �

4 � �

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1b - ([terior wall cavity inspection

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�11�4�1c - Fiberglass Batt Installation Tool (Stuffer)

Desired Outcome:
&RQVLVWHQW WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG XQFRQGLWLRQHG
VSDFH

Specification(s):
$ VKHHW RI SRO\FDUERQDWH� VXFK DV /H[DQ� ZLOO EH FXW WR WKH IROORZLQJ VSHFLILFDWLRQV WR FUHDWH D VWXIIHU
WRRO�

� $SSUR[LPDWHO\ �
 [ �
 [ ó� ZLWK D � GHJUHH EHQG �
 ò� IURP WKH ERWWRP
� $OO FRUQHUV RI WKH /H[DQ �SRO\FDUERQDWH� ZLOO EH URXQGHG DQG DOO HGJHV ZLOO EH VDQGHG

2WKHU FOHDU VKHHW SODVWLFV ZLOO QRW EH XVHG GXH WR D WHQGHQF\ WR VKDWWHU XQGHU VWUHVV

Objective(s):
&UHDWH D WRRO WR LQVWDOO D ILEHUJODVV EDWW LQWR WKH FDYLW\

(QVXUH ZRUNHU VDIHW\

Best Practice
,QVXODWLRQ VWXIILQJ WRRO VKRXOG EH PDGH RI ��
�� SRO\FDUERQDWH� FXW WR �
 ZLGH DQG �
 ORQJ

Best Practice
$W RQH HQG� D EHQG RI � GHJUHHV ���� GHJUHH
VXSSOHPHQW� VKRXOG EH PDGH � ���� IURP
QDUURZ HGJH

Tools:
�� 7DSH PHDVXUH
�� 7DEOH VDZ ZLWK ILQH�WRRWKHG EODGH
�� 6DQGHU
�� +HDW JXQ
�� &ODPS
�� 3URWUDFWRU
�� +HDW�UHVLVWDQW JORYHV

Materials:
�� 3RO\FDUERQDWH� OLNH /H[DQ
�� 6DQGSDSHU

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1c - Fiberglass batt installation tool (stuffer)

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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0RVW FUHZV VKRXOG KDYH WKLV WRRO LQ WKHLU VXSSO\� ,I RQH QHHGV WR EH IDEULFDWHG� ILQG VRPHRQH ZKR KDV
ZRUNHG ZLWK SRO\FDUERQDWH EHIRUH DQG HQVXUH FRUUHFW WRRO XVDJH DV ZHOO DV SURSHU 33( GXULQJ
IDEULFDWLRQ�

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1c - Fiberglass batt installation tool (stuffer)

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI �����
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4�11�4�1d - Fiberglass Batt Installation

Desired Outcome:
&RQVLVWHQW WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG XQFRQGLWLRQHG
VSDFH

Specification(s):
7KLFNQHVV RI WKH EDWW ZLOO ILOO WKH YRLG ZLWKRXW GHIRUPLQJ VLGLQJ RU GDPDJLQJ VWUXFWXUH

)LEHUJODVV EDWWV ZLOO ILOO WKH FDYLW\ �H�J�� EDWW PD\ EH FXW DSSUR[LPDWHO\ �� ORQJHU WR HQVXUH SURSHU ILOO
DQG DOORZ IRU ODS DW WKH WRS�

)OH[LEOH PHPEUDQH ZLOO KDYH DQ DSSURSULDWH SHUP UDWLQJ IRU WKH UHJLRQ

)OH[LEOH PHPEUDQH ZLOO EH FXW �� ZLGHU WKDQ WKH FDYLW\ DQG DSSUR[LPDWHO\ �
 ORQJHU WKDQ WKH EDWW

6WXIIHU WRRO� PHPEUDQH� DQG ILEHUJODVV EDWW ZLOO EH DOLJQHG IRU LQVWDOODWLRQ

6WXIIHU WRRO ZLOO EH XVHG WR LQVWDOO WKH ILEHUJODVV EDWW DQG PHPEUDQH DW WKH VDPH WLPH

([FHVV ILEHUJODVV EDWW DQG PHPEUDQH YDSRU UHWDUGHU H[WHQGLQJ EHORZ WKH FDYLW\ ZLOO EH UROOHG DQG
WXFNHG LQWR WKH FDYLW\

$ SRO\�HQFDVHG ILEHUJODVV EDWW PD\ EH XVHG LQ SODFH RI WKH ILEHUJODVV EDWW DQG PHPEUDQH DVVHPEO\

7KH PHPEUDQH ZLOO EH LQVWDOOHG LQ FRQWDFW ZLWK WKH VLGH RI WKH ZDOO WKDW LV FRPSDWLEOH ZLWK WKH ORFDO
FOLPDWH ]RQH

Objective(s):
0DLQWDLQ LQWHJULW\ RI WKH EDWW

$LG LQ WKH LQVWDOODWLRQ SURFHVV

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1d - Fiberglass batt installation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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 Before
8QLQVXODWHG DQG XQGHULQVXODWHG ZDOO FDYLWLHV
FDQ EH ILOOHG IURP WKH H[WHULRU ZLWK ILEHUJODVV
EDWWV

 After
)LEHUJODVV EDWW VKRXOG ILOO HQWLUH FDYLW\ ZLWKRXW
FUHDWLQJ EXOJLQJ LQ H[WHULRU SDQHOLQJ

Tools:
�� 7DSH PHDVXUH
�� 8WLOLW\ NQLIH

Materials:
�� )LEHUJODVV EDWWV� PD\ EH ZUDSSHG
�� 9DSRU EDUULHU DSSURSULDWH IRU UHJLRQ

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1d - Fiberglass batt installation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�11�4�1d - Fiberglass Batt Installation

8QLQVXODWHG ZDOO FDYLW\ FDQ EH
DFFHVVHG IURP H[WHULRU RI PRELOH KRPH
WKURXJK SDQHOLQJ

0HDVXUH OHQJWK RI FDYLW\ 0HDVXUH GHSWK RI FDYLW\

6HOHFW DSSURSULDWH EDWW WKLFNQHVV DQG
5�YDOXH� :UDSSHG EDWWV SURYLGH D EXLOW
LQ YDSRU EDUULHU

0HDVXUH EDWW WR OHQJWK RI FDYLW\ ZLWK
H[WUD IRU RYHUODS IURP VWXIILQJ WRRO

/DS FXW EDWW RYHU EHQW HQG RI VWXIILQJ
WRRO

%HJLQQLQJ ZLWK ODSSHG HQG� WXFN EDWW
XQGHU WRS EHOW UDLO DQG VWXII EDWW XS WR
WRS RI FDYLW\� 5HPRYH VWXIILQJ WRRO

7XFN ERWWRP RI EDWW EHKLQG ERWWRP
EHOW UDLO� ,I ORQJHU WKDQ FDYLW\� FXW WR
ZLWKLQ �� ORQJHU� UROO DQG WXFN LQWR
FDYLW\

1 2 �

4 � �

� �

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1d - Fiberglass batt installation

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�11�4�1f - Reattachment

Desired Outcome:
&RQVLVWHQW WKHUPDO ERXQGDU\ DQG DLU EDUULHU EHWZHHQ WKH FRQGLWLRQHG VSDFH DQG XQFRQGLWLRQHG
VSDFH

Specification(s):
,I VNLUWLQJ ZDV UHPRYHG� VNLUWLQJ ZLOO EH UHLQVWDOOHG WR VKHG ZDWHU WR WKH RXWVLGH RI WKH VNLUWLQJ

6LGLQJ ZLOO EH UHDWWDFKHG ZLWK QHZ IDVWHQHUV

6LGLQJ ZLOO EH UHDWWDFKHG ZLWKRXW EXOJHV RU ZULQNOHV

Objective(s):
(QVXUH WKH LQWHJULW\ RI WKH GUDLQDJH SODQH

5HWXUQ VLGLQJ WR H[LVWLQJ FRQGLWLRQV ZLWKRXW GDPDJH

In Progress
$IWHU ZDOO FDYLWLHV KDYH EHHQ VWXIIHG�
SDQHOLQJ QHHGV WR EH SXW EDFN LQWR SODFH DQG
UHIDVWHQHG

 After
2QFH ZRUN LV ILQLVKHG� UHDWWDFK VLGLQJ DQG
VNLUWLQJ� HQVXULQJ QHLWKHU KDYH EHHQ
GDPDJHG

Tools:
�� 'ULOO

Materials:
�� )DVWHQHUV

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1f - Reattachment

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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4�11�4�1f - Reattachment

8VLQJ QHZ IDVWHQHUV� UHDWWDFK
SDQHOLQJ

5HLQVWDOO VNLUWLQJ� LI QHFHVVDU\ 5HDWWDFK WULP� LI QHFHVVDU\

9HULI\ WKDW VLGLQJ DQG VNLUWLQJ KDYH QRW
EHHQ GDPDJHG DQG VKRZ QR VLJQV RI
EXOJLQJ

1 2 �

4

,QVXODWLRQ ! :DOOV ! 0DQXIDFWXUHG +RXVLQJ :DOO ,QVXODWLRQ 4�11�4�1f - Reattachment

-XGLWK 'DUVW
:DVKLQJWRQ 'HSDUWPHQW RI &RPPHUFH �� RI ����
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&OLHQW 1DPH�

$GGUHVV�
3UH�%ORZHU�DRRU�
L� &OLHQW (OLJLELOLW\ 'DWH�
LL� $XGLW 'DWH�
LLL� &OLHQW ,QWHUYLHZ 3HUIRUPHG" <HV 1R
LY� 3ROOXWLRQ 6RXUFH 6XUYH\ &RPSOHWHG" <HV 1R
Y�
YL� 7HFKQLFLDQ�
YLL� 'DWH�

Pre In-Progress Post
� &DOFXODWHG WRWDO VTXDUH IRRWDJH RI KHDWHG DUHD
� &DOFXODWHG YROXPH RI FRQGLWLRQHG VSDFH 

Pre In-Progress Post
� 3ULPDU\ KHDW VRXUFH IXHO W\SH �H[DPSOH� QDW� JDV� HOHFWULF� SURSDQH� ZRRG�
� :LQGVSHHG 03+
� 2XWVLGH WHPSHUDWXUH °)
� %ORZHU GRRU ORFDWLRQ
� %DVHOLQH ZLWKRXW EORZHU GRRU RQ LQ SD �VWDFN HIIHFW�
� %ORZHU GRRU FRQILJXUDWLRQ�  2 RSHQ IDQ  $ ULQJ $  % ULQJ %  /)  ORZ IORZ ULQJ
� 7RWDO &)0��

�� Pre In-Progress Post
$77,& :57 KRXVH
&5$:/63$&( :57 KRXVH
*$5$*( :57 KRXVH
27+(5� :57 KRXVH
27+(5� :57 KRXVH
27+(5� :57 KRXVH

�� /RFDWLRQ RI H[LVWLQJ GXFWV�   $ LQVLGH % RXWVLGH & LQVLGH�RXWVLGH
��

��
/RFDWLRQ 6� 6XSSO\ 

5�5HWXUQ 3UH 3RVW 3UH ,Q�3URJUHVV 3RVW
D�
E�
F�
G�
H�
I�

J�
K�
L�
M�

N�
O�

Pre In-Progress Post
�� DRPLQDQW�DXFW�/HDN�7HVW�  0DLQ %RG\ :57 RXWVLGH �DOO LQWHULRU GRRUV RSHQ�
�� $OO�DRRUV�&ORVHG�EIIHFW�� 0DLQ %RG\ :57 RXWVLGH �DOO LQWHULRU GRRUV FORVHG�
�� 'XFW ORFDWLRQ DIWHU :[ DQG 5HSDLUV�  $ LQVLGH  % RXWVLGH  & LQVLGH�RXWVLGH
�� (OHFWULF IXUQDFH KHDW ULVH WHVW �supply°F–return°F� DFFHSWDEOH UDQJH�!���WR���� 
�� 5HWXUQ KRXVH WR SUH WHVW FRQGLWLRQV �&KHFN ER[ ZKHQ GRQH� ! ! !
127E6�D2&80E17$7,21�

Revised July 2013

3UHVVXUH�3DQ��+RXVH :57 'XFW

7E67,1*�$,5+$1D/E5��+9$&��E))E&76��+9$&�IDQ�RQO\

&RQWDPLQDQWV SUHVHQW WKDW ZRXOG HLWKHU SURKLELW EORZHU GRRU WHVW FRPSOHWHO\ RU UHTXLUH SUHVVXUL]DWLRQ WHVW�

DLDJQRVWLF�7HVW�5HSRUW

&$/&8/$7,216

%$6E/,1E�&21D,7,216�	�+286E�7,*+71E66�� %ORZHU GRRU

=21$/�35E6685E6�� %ORZHU GRRU

12. Duct Pressure Test - Blower Door

13. Room Pressure - HVAC fan only
5RRP�:57�PDLQ�ERG\

�

�

�
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Appendix A



,Q W\SLFDO PRELOH KRPH GXFW FRQILJXUDWLRQV� SUH SUHVVXUH SDQ WHVWV KHOS ORFDWH DUHDV RI VLJQLILFDQW OHDNDJH RU GLVFRQQHFWHG GXFW ZRUN� 
$IWHU EHOO\ LV ILOOHG ZLWK LQVXODWLRQ� SRVW SUHVVXUH SDQ WHVWV UHVXOWV PD\ QRW EH XVHIXO�

,Q VLWH EXLOW KRPHV ZLWK VXSSO\ DQG UHWXUQ GXFW V\VWHPV HQFORVHG HQWLUHO\ ZLWKLQ WKH WKHUPDO DQG SUHVVXUH ERXQGDULHV� SUHVVXUH SDQ WHVWV DUH QRW UHTXLUHG�

,Q W\SLFDO PRELOH KRPH GXFW FRQILJXUDWLRQV� GRPLQDQW GXFW OHDN WHVWV DUH HVSHFLDOO\ XVHIXO� <RX FDQ TXDQWLI\ WKH DPRXQW RI GXFW OHDNDJH E\ XVLQJ WKH 
$LU /HDNDJH &KDUW �DND 7RROH\ &KDUW� LI WKH UHWXUQ LV LVRODWHG LQ WKH FRQGLWLRQHG VSDFH DQG WKH VXSSOLHV DUH LVRODWHG LQ WKH EHOO\� 1R PRUH WKDQ ���&)0 RI
 WRWDO VXSSO\ GXFW OHDNDJH LV UHFRPPHQGHG�

,Q VLWH EXLOW KRPHV ZLWK VXSSO\ DQG UHWXUQ GXFW V\VWHPV HQFORVHG HQWLUHO\ ZLWKLQ WKH WKHUPDO DQG SUHVVXUH ERXQGDULHV� GRPLQDQW GXFW OHDN
 WHVWV DUH QRW UHTXLUHG�

Revised July 2012

$LU�/HDNDJH�&KDUW

3UHVVXUH�3DQ�7HVWV

DRPLQDQW�DXFW�/HDN�7HVW

�
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�Appendi[ $ E[KLELW���6�%� 3DJH���RI���

R

6WDWH�RI�:DVKLQJWRQ��:HDWKHUL]DWLRQ�$VVLVWDQFH�3URJUDP�

7HFKQLFDO�6XSSRUW�DRFXPHQW��76D��

DLDJQRVWLF�7HVW�5HSRUW�

7KLV GRFXPHQW LV LQWHQGHG WR VXSSRUW LQ GHWDLO WKH 'LDJQRVWLF 7HVW 5HSRUW�  7KH 
'LDJQRVWLF 7HVW 5HSRUW PXVW EH ILOOHG RXW LQ GHWDLO IRU HDFK FRPSOHWHG SURMHFW� <RX 
PXVW GRFXPHQW LQ WKH FRPPHQWV VHFWLRQ RI WKH 'LDJQRVWLF 7HVW 5HSRUW DQ\ VSHFLDO 
FLUFXPVWDQFHV RU KHDOWK DQG VDIHW\ UHODWHG FRQFHUQV WKDW PLJKW KHOS VRPHRQH 
XQGHUVWDQG WKH FRQGLWLRQ RI WKH KRPH �SUH� DQG SRVW��� DV ZHOO DV WKH FRQFHUQV 
H[SUHVVHG E\ WKH RFFXSDQWV� RU WKH DJHQF\ FRQFHUQV IRU WKH RFFXSDQWV VDIHW\ DW WKH 
WLPH WHVWLQJ ZDV SHUIRUPHG� 

7KH WHVWLQJ SURFHGXUH RXWOLQHG LQ WKLV GRFXPHQW LV LQWHQGHG WR EH WKH PLQLPXP WHVWV 
QHHGHG WR XQGHUVWDQG WKH FRQGLWLRQ RI WKH KRPH�  

3UH�%ORZHU�DRRU�

L� &OLHQW�EOLJLELOLW\�GDWH�
(QWHU GDWH &OLHQW ZDV GHWHUPLQHG HOLJLEOH�  (QVXUH ERWK &OLHQW (OLJLELOLW\ DQG (QHUJ\ 
$XGLW GDWHV DUH ZLWKLQ WKH 3HULRG RI (OLJLELOLW\�  6HH 6HFWLRQ������Period of Eligibility 

LL� $XGLW�DDWH�
(QWHU GDWH (QHUJ\ $XGLW ZDV SHUIRUPHG� 

LLL� &OLHQW�,QWHUYLHZ�3HUIRUPHG"
$QVZHU \HV�QR 

LY� 3ROOXWLRQ�6RXUFH�6XUYH\�&RPSOHWHG"
$QVZHU \HV�QR  

Y� &RQWDPLQDQWV�3UHVHQW�WKDW�ZRXOG�HLWKHU�SURKLELW�EORZHU�GRRU�WHVW
FRPSOHWHO\��RU�UHTXLUH�SUHVVXUL]DWLRQ�WHVW�
�LQFOXGLQJ EXW QRW OLPLWHG WR� /HDG� )ULDEOH $VEHVWRV� 0ROG� 6PRNHUV� 3HWV� 6HZDJH� HWF��
'RFXPHQW DQ\ FRQWDPLQDQWV RU FRQGLWLRQV WKDW ZRXOG SUHYHQW EORZHU GRRU WHVWLQJ RU 
UHTXLUH SUHVVXUL]DWLRQ WHVWLQJ� 

YL� 7HFKQLFLDQ�
(QWHU QDPH RI 7HFKQLFLDQ SHUIRUPLQJ� 3UH� ,Q�3URJUHVV� DQG 3RVW GLDJQRVWLF WHVWLQJ� 

YLL� DDWH�
(QWHU GDWH 7HFKQLFLDQ LV SHUIRUPLQJ� 3UH� ,Q�3URJUHVV� DQG 3RVW GLDJQRVWLF WHVWLQJ� 

�
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�Appendi[ $ ([KLELW���6�%� 3DJH���RI���

%DVHOLQH�&RQGLWLRQV�	�+RXVH�7LJKWQHVV�± %ORZHU 'RRU�

/LQH����3ULPDU\�KHDW�VRXUFH�IXHO�W\SH��H[DPSOH��QDW�JDV��HOHF��
SURSDQH��RLO��ZRRG��
'HWHUPLQH E\ LQWHUYLHZLQJ �QRW WKHLU +,) RU :[ DSSOLFDWLRQ� WKH RFFXSDQWV� REVHUYLQJ 
WKHLU KDELWV DQG DQDO\]LQJ WKHLU KHDWLQJ ELOOV ZKDW WKHLU SULPDU\ KHDW VRXUFH LV DQG 
FLUFOH WKH W\SH RI IXHO WKDW LV XVHG LQ WKH DSSOLDQFH�  'RFXPHQW WKH W\SH �ERLOHU� 
ZRRGVWRYH� IRUFHG DLU HWF�� LQ WKH FRPPHQWV VHFWLRQ� 

/LQH���� �:LQGVSHHG�03+�
5HFRUG RU HVWLPDWH ZLQG VSHHG EHIRUH VHWWLQJ XS WKH EORZHU GRRU�  0HDVXUH WKH ZLQG 
VSHHG ZLWK D ZLQG JDXJH �UHFRUG LI WKHUH LV DSSDUHQW VWHDG\ RU JXVWLQJ ZLQG�� 

/LQH����2XWVLGH�WHPSHUDWXUH��)�
5HFRUG RXWVLGH WHPSHUDWXUH LQ GHJUHHV )DKUHQKHLW 

/LQH����� �%ORZHU�GRRU�ORFDWLRQ�
5HFRUG ZKLFK GRRUZD\ WKH EORZHU GRRU ZDV PRXQWHG LQ IRU WHVWLQJ SURFHGXUHV�  
0RXQW WKH EORZHU GRRU LQ WKH GRRUZD\ ZKLFK KDV WKH OHDVW REVWUXFWLRQV LQ WKH 
SDWKZD\ RI DLUIORZ �RI WKH EORZHU GRRU� ERWK LQVLGH DQG RXWVLGH� 

1RWH� %ORZHU GRRU VHW XS SURFHGXUH�  IROORZ PDQXIDFWXUHU¶V LQVWUXFWLRQV�  

/LQH����� �%DVHOLQH�ZLWKRXW�EORZHU�GRRU�RQ�LQ�SD��VWDFN�HIIHFW��
0HDVXUH WKH KRXVH ZLWK UHIHUHQFH WR RXWVLGH ZLWKRXW WKH EORZHU GRRU UXQQLQJ�  0DNH 
VXUH WKH EORZHU GRRU IDQ LV FRYHUHG DQG WKH KRXVH LV SUHSDUHG IRU EORZHU GRRU 
WHVWLQJ� 

/LQH����� �%ORZHU�GRRU�FRQILJXUDWLRQ�
2 RSHQ�IDQ� ��$ ULQJ�$���% ULQJ�%���/) ORZ�IORZ�ULQJ�
5HFRUG ZKLFK ULQJ RU FRQILJXUDWLRQ �QXPEHU RI KROHV XQSOXJJHG� WKH EORZHU GRRU ZDV 
VHW XS LQ IRU WHVWLQJ OLQHV �� WKURXJK ��� 

1RWH� $OZD\V XVH WKH VPDOOHVW ULQJ SRVVLEOH WR JHW WKH KLJKHVW IDQ SUHVVXUH ZKHQ 
SHUIRUPLQJ EORZHU GRRU WHVWLQJ� 7KH KLJKHU WKH IDQ SUHVVXUH WKH PRUH DFFXUDWH WKH 
WHVW�  

/LQH����� �7RWDO�&)0���
3UHSDUH WKH KRXVH IRU EORZHU GRRU WHVWLQJ� 1RUPDOO\ WHVW VKRXOG EH WDNHQ LQ WKH 
QHJDWLYH SUHVVXUH PRGH� LI SRVLWLYH SUHVVXUH LV XVHG IRU WHVWLQJ QRWH LQ WKH 
FRPPHQWV VHFWLRQ DQG VHW XS WKH KRXVH SHU PDQXIDFWXUHU¶V VSHFLILFDWLRQV LQ WKH 
EORZHU GRRU PDQXDO� 

=RQDO�3UHVVXUHV�± %ORZHU 'RRU�

�
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/LQH�����=RQDO�3UHVVXUHV�
+RRN XS \RXU PDQRPHWHU DV LQGLFDWHG RQ WKH ILHOG IRUP IRU HDFK WHVW DQG UHFRUG WKH 
SUHVVXUH�  %H VXUH WR WDNH YHULI\LQJ WHVWV �KRXVH :57 ]RQH� ]RQH :57 RXWVLGH� 
HWF���  6WDUW LQ D FORFNZLVH GLUHFWLRQ DQG GHVFULEH URRP RQ WKH DGMDFHQW OLQH DQG 
UHFRUG SUHVVXUHV� ]RQH :57 RXWVLGH �FRQILUPLQJ WHVW� ]RQH :57 RXWVLGH�� 

/LQH�����/RFDWLRQ�RI�H[LVWLQJ�GXFWV��
$ ,QVLGH���% RXWVLGH� �& LQVLGH�RXWVLGH�
'HWHUPLQH DQG UHFRUG ZKHUH WKH GXFW V\VWHP ZDV GHVLJQHG WR EH ORFDWHG RULJLQDOO\� 
LQVLGH WKH WKHUPDO ERXQGDU\� RXWVLGH WKH WKHUPDO ERXQGDU\� RU D FRPELQDWLRQ RI 
LQVLGH DQG RXWVLGH� 

DXFW�3UHVVXUH�7HVW�± %ORZHU 'RRU�
/LQH�����DXFW�3UHVVXUH�7HVW�±�3UHVVXUH�3DQ�
+RXVH� :57�DXFW��FORFNZLVH�IURP�IURQW�GRRU��
)DFH WKH IURQW GRRU ORRNLQJ RXW�  5HFRUG �GRZQ WR WHQWKV� ZKHWKHU WKH GXFW WHVWHG LV 
D VXSSO\ RU UHWXUQ GXFW DQG ZKDW ]RQH LW LV ORFDWHG LQ IURP OLQH ����  5HFRUG ZKHWKHU 
LW LV ORFDWHG LQVLGH RU RXWVLGH WKH LQWHQGHG WKHUPDO HQYHORSH �E\ GHVLJQ��  

7HVWLQJ�$LU�+DQGOHU�EIIHFW�± +9$& IDQ RQO\��
7KH WHVWV SHUIRUPHG LQ OLQHV �� WKURXJK �� DUH SHUIRUPHG ZLWK RQO\ WKH IXUQDFH DLU 
KDQGOHU IDQ RQ� 7KH EORZHU GRRU RU DQ\ H[KDXVW IDQV VKRXOG EH WXUQHG RII GXULQJ 
WKHVH WHVWV�  7KHVH WHVWV LQGLFDWH WKH HIIHFW RI WKH DLU VXSSO\ DQG UHWXUQ RQ SUHVVXUHV 
LQ URRPV DQG WKH KRXVH� 

/LQH����� �5RRP�3UHVVXUH����
5RRP�:57�0DLQ�%RG\��LQWHULRU�GRRUV�FORVHG��
7KLV WHVWLQJ LV WR VHH LI WKHUH DUH ODUJH SUHVVXUH GLIIHUHQWLDOV EHWZHHQ URRPV RI WKH 
KRPH WKDW FRXOG SRVVLEO\ FDXVH D SUREOHP WR WKH RSHUDWLRQ RI WKH FRPEXVWLRQ 
DSSOLDQFH RU FDXVH PRLVWXUH GDPDJH WKH VWUXFWXUH RI WKH KRXVH� 

/LQH����� �DRPLQDQW�DXFW�/HDN�7HVW����
0DLQ�%RG\�:57�2XWVLGH��DOO�LQWHULRU�GRRUV�RSHQ��
5HFRUG WKH SUHVVXUH RI WKH PDLQ ERG\ RI WKH KRXVH :57 RXWVLGH ZLWK DOO LQWHULRU 
GRRUV RSHQ� 

/LQH�����$OO�DRRUV�&ORVHG�EIIHFW����
0DLQ�%RG\�:57�RXWVLGH��DOO�LQWHULRU�GRRUV�FORVHG��
1RZ FORVH DOO WKH LQWHULRU GRRUV DQG UHFRUG PDLQ ERG\ :57 RXWVLGH� 

�
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/LQH�����DXFW�ORFDWLRQ�DIWHU�:[�DQG�UHSDLU��
$ LQVLGH���% RXWVLGH���& LQVLGH�RXWVLGH�
'LG \RX FKDQJH WKH ORFDWLRQ RI WKH GXFWV RU DUH WKH\ LQ WKH VDPH SODFH DV EHIRUH"  ,I 
DV D UHVXOW RI WKH UHWURILW WKH ORFDWLRQ �LQVLGH WR RXWVLGH� RXWVLGH WR LQVLGH� HWF�� RI WKH 
GXFW V\VWHP KDV EHHQ FKDQJHG GRFXPHQW LQ WKH FRPPHQWV VHFWLRQ�  

/LQH�����EOHFWULF�IXUQDFH�KHDW�ULVH�WHVW��
+HDW�5LVH� �VXSSO\�)�±�UHWXUQ�)�
:LWK WKH HOHFWULF IXUQDFH UXQQLQJ� PHDVXUH WKH WHPSHUDWXUH LQ WKH VXSSO\ DLU SOHQXP 
DQG UHWXUQ DLU SOHQXP� 6XEWUDFWLQJ WKH UHWXUQ SOHQXP WHPSHUDWXUH IURP WKH VXSSO\ DLU 
WHPSHUDWXUH HTXDOV WKH ³KHDW ULVH´� 7DNH WKHVH WHPSHUDWXUH PHDVXUHPHQWV LQ WKH 
SOHQXPV DV FORVH WR WKH IXUQDFH DV SRVVLEOH�  5HFRUG LQ GHJUHHV )DKUHQKHLW�  7KH 
PDQXIDFWXUHU¶V DFFHSWDEOH UDQJH IRU KHDW ULVH IRU WKH XQLW LV RIWHQ RQ WKH QDPHSODWH 
RI WKH IXUQDFH� 

$FWLRQ�OHYHO� ,I WKH KHDW ULVH �WKH GLIIHUHQFH EHWZHHQ UHWXUQ DLU WHPS DW WKH SOHQXP 
DQG VXSSO\ DLU WHPS DW WKH SOHQXP� LV RXWVLGH WKH PDQXIDFWXUHU¶V DFFHSWDEOH UDQJH 
WKH V\VWHP IDLOV DQG WKHUH PXVW EH D UHIHUUDO PDGH IRU IXUWKHU DQDO\VLV E\ D IXUQDFH 
WHFKQLFLDQ� ,I WKH KHDWLQJ XQLW KDV QRW EHHQ VHUYLFHG ZLWKLQ WKH ODVW WZHOYH PRQWKV� D 
IXUQDFH FOHDQ DQG WXQH LV UHFRPPHQGHG� 

Exception:  ,I PDQXIDFWXUHU¶V DFFHSWDEOH KHDW ULVH UDQJH LV XQDYDLODEOH� WKH GHIDXOW 
DFFHSWDEOH KHDW ULVH UDQJH LV JUHDWHU WKDQ ��� DQG OHVV WKDQ ��� )DKUHQKHLW� 

/LQH����� �5E7851�+286E�3UH�7HVW�&RQGLWLRQV�
&KHFN ER[ ZKHQ GRQH� 

E[KDXVW�)DQ�7HVWLQJ�

/LQH����� �E[KDXVW�)DQ�7HVWLQJ��$FWXDO�&)0��
7HVW DQG UHFRUG IORZ IRU DOO H[KDXVW IDQV �ORFDO �VRXUFH VSHFLILF� DQG ZKROH EXLOGLQJ 
�ZKROH KRXVH�� Xsing exhaust fan flow meter and digital pressure gauge. 

6SHFLILFDWLRQV� 

)ORZ $FFXUDF\� ���� RI UHDGLQJ ZKHQ XVHG ZLWK D �� DFFXUDWH SUHVVXUH JDXJH ZLWK 
D GLVSOD\ UHVROXWLRQ RI ��� 3D� �VXFK DV D '*����� 

)ORZ 5DQJH� 
'RRU SRVLWLRQ (� �� � ��� FIP 
'RRU SRVLWLRQ (� �� � �� FIP 
'RRU SRVLWLRQ (� �� � �� FIP 

�
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FLOOR SUPPORT MATRIX 

Floor Type Support 
Material 

Material 
requirements 

Maximum 
Spacing 

Acceptable 
patterns 

Minimum 
fastener 
type 

Minimum 
fastener 
depth 

Joist up to 
24" 

Lath 3/8X1.5" 20"O.C. Across floor joists Corrosion 
resistant 
3/8"crown 
18AWG 

5/8" 

Joist up to 
24" 

Twine 150 LBS. 
polyester, 
polypropylene 
or nylon 

12" O.C. Shoelace/Zigzag 
(must be stapled at 
each joist 

Corrosion 
resistant 
3/8"crown 
18AWG 

5/8" 

Post &Beam 
over 32" 
O.C.

Lath 3/8X1.5" 20" O.C. Across floor beams 
up to 54".  If over 
54" need center 
support 

Corrosion 
resistant 
3/8"crown 
18AWG 

5/8" 

Post &Beam 
over 32" O.C 

Twine 150 LBS. 
polyester, 
polypropylene 
or nylon 

12" Shoelace up to 54" 
across.  If over 54" 
need center support 

Corrosion 
resistant 
3/8"crown 
18AWG 

5/8" 

�
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Appendix & 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7a 
Basic operation  

Basic operation of the equipment will 
be explained to the occupant (e.g., 
design conditions, efficiency 
measures, differences from previous 
system or situation) 

Ensure occupant has a reasonable expectation of 
the equipment's capability 2264 

5.3003.7b 
System controls (e.g., 
thermostat, 
humidistat)  

Proper operation and programming of 
system controls to achieve 
temperature and humidity control will 
be explained to the occupant 

Ensure occupant can operate system controls 
2265 

5.3003.7c 
System disconnects  

Indoor and outdoor electrical 
disconnects and fuel shut-offs will be 
demonstrated to occupant 

Ensure occupant can shut off equipment in 
emergencies 2266 

5.3003.7d 
Combustion air inlets  

Location of combustion air inlets will 
be identified for occupant in 
accordance with NFPA 31, 54, and 
58 

Importance of not blocking inlets 
will be explained to occupant 

Ensure occupant does not block combustion air 
inlets 2267 
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Appendix & 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7e 
Blocking air flow  

Importance of cleaning dust and debris 
from return grilles will be explained to 
occupant 

Proper placement of interior furnishings 
with respect to registers will be explained 
to occupant 

Negative consequences of closing 
registers will be explained to occupant 

Importance of leaving interior doors open 
as much as possible will be explained to 
occupant 

Ensure occupant does not prevent equipment 
from operating as designed 2268 
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Appendix & 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7f 
Routine maintenance  

Proper filter selection and how to change 
the filter will be explained to occupant 

Importance of keeping outside unit clear 
of debris, vegetation, decks, and other 
blockage will be explained to occupant 

Importance and timing of routine 
professional maintenance will be 
explained to occupant 

There will be no air bypass around the 
filters and new central forced air HVAC 
systems will have minimum MERV 6 
filtration 

Ensure equipment operates as designed 
2269 
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Appendix & 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7g 
Calling heating, 
ventilation, and air 
conditioning (HVAC) 
contractor  

Situations when the occupant should 
contact the HVAC contractor will be 
explained, including: 

• Fuel odors
• Water draining from secondary drainline
• Emergency heat indicator always on for

a heat pump system 
• System blowing cold air during heating

season and vice versa 
• Icing of the evaporator coil during cooling

mode 
• Outside unit never defrosts
• Unusual noises
• Unusual odors

Notify occupant to contact installer when 
system is not operating as designed 2270 

5.3003.7h 
Carbon monoxide (CO)  

A carbon monoxide (CO) alarm will be 
installed 

Occupant will be made aware of operation of 
CO alarm 2271 

5.3003.7i 
Warranty and service  

Occupant will be provided with relevant 
manuals and warranties 

The labor warranty will be explained and 
the occupant will be given a phone number 
to call for warranty service 

Provide manuals and warranties for future 
servicing 2272 
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Appendix(F Insulation(Checklist(4(Wall

Project:
✓ N/A
� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � 	

✓ N/A
� � 


� � ��

� � ��

� � ��

✓ N/A
� � ��

� � ��

� � ��

9LHZ FRPSOHWHG VHFWLRQV XVLQJ DQ ,5 FDPHUD ZLWK D EORZHU GRRU RSHUDWLQJ� 'ULOO DQG UHSDFN DQ\ YRLGV RU ORZ GHQVLW\ DUHDV�

&KHFNOLVW��E1&/26ED�:$//�&$9,7<�,168/$7,21��DHQVH�3DFN�
,,PREP

5HYLHZ YHQWLODWLRQ VWUDWHJ\ DQG SODQ DQ\ H[KDXVW IDQ� HOHFWULFDO� RU GXFWLQJ LQVWDOO ZRUN EHIRUH LQVXODWLQJ�
3XW RQ DOO SHUVRQDO SURWHFWLRQ HTXLSPHQW �33(��

$VVHVV ZDOOV IURP WKH LQWHULRU RI KRPH WR LGHQWLI\ ZHDN SODVWHU� GU\ZDOO� RU SDQHOOLQJ�

&RPSOHWH D FRPEXVWLRQ VDIHW\ WHVW DQG UHFRUG WKH UHVXOWV�

,GHQWLI\ DOO ZRUNHU DQG RFFXSDQW VDIHW\ KD]DUGV�
,GHQWLI\ DQ\ H[WHULRU OHDG�EDVHG SDLQW KD]DUGV DQG VHW XS 553�FRPSOLDQW FRQWDLQPHQW DFFRUGLQJO\� 

,GHQWLI\ DQ\ GXUDELOLW\ LVVXHV VXFK DV VLJQV RI PRLVWXUH RU SHVWV�
$GGUHVV DOO FRPEXVWLRQ VDIHW\� ZRUNHU VDIHW\� RFFXSDQW VDIHW\ DQG GXUDELOLW\ LVVXHV SULRU WR VWDUWLQJ ZRUN DQG QRWLI\ WKH RFFXSDQW� 'R QRW
FRPSOHWH ZRUN LI D OLIH VDIHW\ KD]DUG LV LGHQWLILHG�

,,WORK
5HPRYH VLGLQJ DQG GULOO WKURXJK VKHDWKLQJ WR JDLQ DFFHVV WR DOO ZDOO FDYLWLHV DQG SUREH IRU REVWUXFWLRQV DQG�RU KD]DUGV�
,QVWDOO LQVXODWLRQ DFFRUGLQJ WR WKH PDQXIDFWXUHU
V VSHFLILFDWLRQV�

6HDO DFFHVV SRLQWV RI DOO ZDOO FDYLWLHV DQG UHLQVWDOO VLGLQJ� $Q\ QHZ VLGLQJ LQVWDOOHG ZLOO PDWFK H[LVWLQJ VW\OH DQG EH SULPHG DQG SDLQWHG WR PDWFK�
,,CLOSE,OUT

&OHDQ WKH ZRUN DUHDV�
(GXFDWH WKH RFFXSDQWV RQ WKH ZRUN FRPSOHWHG�
3RVW ,QVXODWLRQ &HUWLILFDWH DQG LQVXODWLRQ PDQXIDFWXUHU
V FRYHUDJH FKDUW�
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Appendix(F Insulation(Checklist(4(Floor

Project:
✓ N/A
� � �

� � �

� � �

� � �

� � �

✓ N/A
� � �

� � �

� � 	

� � 


� � ��

✓ N/A
� � ��

� � ��

� � ��

,GHQWLI\ DOO ZRUNHU DQG RFFXSDQW VDIHW\ KD]DUGV�

&KHFNOLVW��)/225�,168/$7,21
,,PREP

5HYLHZ YHQWLODWLRQ VWUDWHJ\ DQG SODQ DQ\ H[KDXVW IDQ� HOHFWULFDO� RU GXFWLQJ LQVWDOO ZRUN EHIRUH LQVXODWLQJ�
3XW RQ DOO SHUVRQDO SURWHFWLRQ HTXLSPHQW �33(��

3RVW ,QVXODWLRQ &HUWLILFDWH DQG LQVXODWLRQ PDQXIDFWXUHU
V FRYHUDJH FKDUW�

,GHQWLI\ DQ\ GXUDELOLW\ LVVXHV VXFK DV VLJQV RI PRLVWXUH RU SHVWV�
$GGUHVV DOO FRPEXVWLRQ VDIHW\� ZRUNHU VDIHW\� RFFXSDQW VDIHW\ DQG GXUDELOLW\ LVVXHV SULRU WR VWDUWLQJ ZRUN DQG QRWLI\ WKH RFFXSDQW� 'R QRW
FRPSOHWH ZRUN LI D OLIH VDIHW\ KD]DUG LV LGHQWLILHG�

,,WORK
,GHQWLI\ DUHDV ZKHUH LQVXODWLRQ ZLOO QRW EH LQVWDOOHG�
5HPRYH H[LVWLQJ GDPDJHG LQVXODWLRQ IURP WKH FUDZOVSDFH DQG�RU EDVHPHQW�
&RPSOHWH DLU VHDOLQJ DFFRUGLQJ WR ORFDWLRQ RI SUHVVXUH ERXQGDU\ �IORRU SODQH� SHULPHWHU� RU FRPELQDWLRQ�� VHDO DOO KROHV EHWZHHQ WKH FUDZOVSDFH 
DQG�RU EDVHPHQW DQG WKH LQWHULRU DQG�RU H[WHULRU RI WKH KRXVH�
,QVWDOO LQVXODWLRQ DFFRUGLQJ WR WKH PDQXIDFWXUHU
V VSHFLILFDWLRQV DQG ,QVXODWLRQ 6XSSRUW 0DWUL[� 9HULI\ WKDW DOO LQVXODWLRQ KDV QR JDSV� YRLGV� 
FRPSUHVVLRQ RU PLVDOLJQPHQW�
,QVWDOO EDIIOHV DW IRXQGDWLRQ YHQWLQJ LI QHHGHG�

,,CLOSE,OUT
&OHDQ WKH ZRUN DUHDV�
(GXFDWH WKH RFFXSDQWV RQ WKH ZRUN FRPSOHWHG�
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Appendix(F Insulation(Checklist(4(Attic(

Project:
✓ N/A
� � �

� � �

� � �

� � �

� � �

� � �

� � �

✓ N/A
� � 	

� � 


� � ��

� � ��

� � ��

� � ��

� � ��

✓ N/A
� � ��

� � ��

� � ��

(GXFDWH WKH RFFXSDQWV RQ WKH ZRUN FRPSOHWHG�
3RVW ,QVXODWLRQ &HUWLILFDWH DQG LQVXODWLRQ PDQXIDFWXUHU
V FRYHUDJH FKDUW�

,QVWDOO EDIIOHV DW ORZ YHQWLQJ�
,QVWDOO LQVXODWLRQ GDPV DW DWWLF DFFHVVHV DQG DURXQG KHDW SURGXFLQJ GHYLFHV�
,QVWDOO LQVXODWLRQ DFFRUGLQJ WR WKH PDQXIDFWXUHU
V VSHFLILFDWLRQV� 9HULI\ WKDW DOO LQVXODWLRQ KDV QR JDSV� YRLGV� FRPSUHVVLRQ RU PLVDOLJQPHQW�  

,,CLOSE,OUT
&OHDQ WKH ZRUN DUHDV�

,GHQWLI\ DQ\ GXUDELOLW\ LVVXHV VXFK DV VLJQV RI PRLVWXUH RU SHVWV�

&RQILUP DOO ZRUNLQJ FRQQHFWLRQV DUH LQ MXQFWLRQ ER[HV�

,,WORK

,GHQWLI\ DUHDV ZKHUH LQVXODWLRQ ZLOO QRW EH LQVWDOOHG�
&RPSOHWH FHLOLQJ�SODQH DLU VHDOLQJ� VHDO DOO KROHV EHWZHHQ WKH LQWHULRU RI WKH KRXVH DQG WKH DWWLF�

$GGUHVV DOO FRPEXVWLRQ VDIHW\� ZRUNHU VDIHW\� RFFXSDQW VDIHW\ DQG GXUDELOLW\ LVVXHV SULRU WR VWDUWLQJ ZRUN DQG QRWLI\ WKH RFFXSDQW� 'R QRW
FRPSOHWH ZRUN LI D OLIH VDIHW\ KD]DUG LV LGHQWLILHG�
,I .	7 SUHVHQW� FRQILUP .	7 LQVSHFWLRQ IRUP FRPSOHWH�

)ODJ MXQFWLRQ ER[HV�
,QVWDOO LQVXODWLRQ GHSWK PHDVXULQJ VWLFNV�

,,PREP
5HYLHZ YHQWLODWLRQ VWUDWHJ\ DQG SODQ DQ\ H[KDXVW IDQ� HOHFWULFDO� RU GXFWLQJ LQVWDOO ZRUN EHIRUH LQVXODWLQJ�
3XW RQ DOO SHUVRQDO SURWHFWLRQ HTXLSPHQW �33(��
,GHQWLI\ DOO ZRUNHU DQG RFFXSDQW VDIHW\ KD]DUGV�

&KHFNOLVW��$77,&�,168/$7,21
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Project:
� N/A

 
 �


 
 �


 
 �


 
 �


 
 �


 
 �


 
 �


 
 �


 
 	

All forced air supply ducts are sealed, including trunk-lines and any jumper ducts

Manufactured Home - Underfloor Insulation Precheck
		PREPARATION

All plumbing supply leaks are repaired
All plumbing drain leaks are repaired

Furnace plenum connection to trunk-line duct is sealed
Cross over duct is installed or repaired to specification (see Fied Guide 3.1602.9b - Crossover ducts)
All floor-plain air sealing is complete, including marriage line, hole under the tub, plumbing penetrations, and electrical penetrations
All combustion air inlets that are ducted into crawlspace are maintained (they could be for wood stove, pellet stove, water heater, furnace)
All belly repairs and patching are complete
Belly material is pinned up against floor joists where possible in odrer to reduce sag and amount of insulation needed

�
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Project:
� N/A
	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

All ceiling-plane air sealing is complete, including marriage line, passive jumper ducts, and skylights

Manufactured Home - Attic Insulation Precheck

All combustion appliance venting and flues maintain clearance to combustibles, unless zero clearance flue is in place
All ventilation systems maintain a continuous connection and terminate to the outdoors
All plumbing stacks are terminated to the outdoors
Non-IC rated light fixtures are replaced with air-tight IC rated fixtures

All roof, attic, and ceiling assemblies are structurally sound
Dishing and pooling issues of the roof that allow standing water are addressed
All known roof leaks are repaired

		PREPARATION

�
Page 318 of 334

Appendix D



Appendix(G Air(Sealing(Checklist(5(Wall

Project:
✓ N/A
� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � 	

� � 


� � ��

� � ��

� � ��

,,PREPARATION
2SHQLQJV EHKLQG DQG XQGHU WXEV� VKRZHUV� DQG WXE�VKRZHU HQFORVXUHV

:$//6���FRPPRQ�DLU�OHDNDJH�GHWDLOV�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�

6HDPV DQG RSHQLQJV LQ ZDOOV DQG FHLOLQJV EHWZHHQ DWWDFKHG JDUDJHV DQG KRXVH
$OO MRLQWV VHDPV DQG SHQHWUDWLRQV LQ VXUIDFHV ZLWKRXW DQ DLU UHWDUGLQJ PHPEUDQH
*DSV LQ WRQJXH LQ JURRYH SDQHOLQJ ZKHUH DQJOHV FKDQJH DW KLSV� YDOOH\V� DQG ZKHUH ZDOOV PHHW VODQWV DQG FHLOLQJV

$QQXODU VSDFH DW ZLULQJ� SLSH SHQHWUDWLRQV WKURXJK SODWHV� DQG DW FHLOLQJ IL[WXUHV
3RFNHW GRRU IUDPLQJ RSHQ LQWR IORRU RU DWWLF DERYH DQG H[WHULRU ZDOOV

5LP MRLVW MXQFWLRQV DQG JDSV EHWZHHQ VLOO DQG IRXQGDWLRQ� LQFOXGLQJ RSHQ EORFN FRUHV
8WLOLW\ SHQHWUDWLRQV DQG GLUHFW RSHQLQJV WKURXJK IRXQGDWLRQ ZDOOV
2SHQLQJV LQ J\SVXP ERDUG LQFOXGLQJ XQ�WDSHG MRLQWV DERYH VXVSHQGHG FHLOLQJ DQG EHKLQG FDELQHWV
2SHQLQJV EHWZHHQ ZLQGRZ DQG GRRU DVVHPEOLHV DQG WKHLU UHVSHFWLYH MDPEV DQG IUDPLQJ ZKHQ QR LQWHULRU RU H[WHULRU WULP LV SUHVHQW

%XLOW�LQ FDELQHWV� GUHVVHUV RU ERRN VKHOYHV LQ NQHH ZDOOV�
&RPPRQ ZDOO RSHQLQJV EHWZHHQ GZHOOLQJ XQLWV
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Appendix(G Air(Sealing(Checklist(5(Floor

Project:
✓ N/A
	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

,,PREPARATION
3OXPELQJ ZHW ZDOOV� GXFW FKDVHV� GXFW VHDPV� MRLQWV DQG ERRW OHDNV
2SHQLQJV EHKLQG DQG XQGHU WXEV� VKRZHUV� DQG WXE�VKRZHU HQFORVXUHV

)/225�3/$1E���FRPPRQ�DLU�OHDNDJH�GHWDLOV�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�

5LP MRLVW MXQFWLRQV DQG JDSV EHWZHHQ VLOO DQG IRXQGDWLRQ� LQFOXGLQJ RSHQ EORFN FRUHV
*DSV EHORZ EDVHERDUG DQG EHKLQG FDUSHW QDLOLQJ VWULS DW VXEIORRU MRLQW WR H[WHULRU ZDOO
$OO MRLQWV VHDPV DQG SHQHWUDWLRQV LQ VXUIDFHV ZLWKRXW DQ DLU UHWDUGLQJ PHPEUDQH

$QQXODU VSDFH DW ZLULQJ� SLSH SHQHWUDWLRQV WKURXJK SODWHV� DQG DW FHLOLQJ IL[WXUHV
)ORRUV RSHQ XQGHU NQHH ZDOOV� ZDOOV RSHQ DW OHYHO FKDQJHV DQG JDEOH HQGV
3RFNHW GRRU IUDPLQJ RSHQ LQWR IORRU RU DWWLF DERYH DQG H[WHULRU ZDOOV
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Appendix(G Air(Sealing(Checklist(5(Attic

Project:
✓ N/A
� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � 	

� � 


� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � �	

,,PREPARATION
'URSSHG VRIILWV� GURSSHG FHLOLQJV DQG FHLOLQJ KHLJKW FKDQJHV
3OXPELQJ ZHW ZDOOV� GXFW FKDVHV� GXFW VHDPV� MRLQWV DQG ERRW OHDNV
&KLPQH\ DQG FRPEXVWLRQ YHQW FKDVHV

$77,&���FRPPRQ�DLU�OHDNDJH�GHWDLOV�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�

:DOO WRSV RSHQ LQWR DWWLF� JDSV EHWZHHQ J\SVXP FHLOLQJ DQG ZDOO SODWHV
$QQXODU VSDFH DW ZLULQJ� SLSH SHQHWUDWLRQV WKURXJK SODWHV� DQG DW FHLOLQJ IL[WXUHV

�QG VWRU\ IORRUV RSHQ WR DWWDFKHG URRIV RYHU SRUFKHV DQG DGGLWLRQV RU JDUDJHV
,QVLGH IUDPLQJ RSHQ LQWR DWWLF VWDLUV DQG ODQGLQJV
3RFNHW GRRU IUDPLQJ RSHQ LQWR IORRU RU DWWLF DERYH DQG H[WHULRU ZDOOV
1RQ�,& UHFHVVHG OLJKW IL[WXUHV� ,& UDWHG IL[WXUHV ZLWK QR DLUWLJKW LQVHUW
%DWK DQG NLWFKHQ IDQV YHQWLQJ LQWR WKH DWWLF
$OO MRLQWV VHDPV DQG SHQHWUDWLRQV LQ VXUIDFHV ZLWKRXW DQ DLU UHWDUGLQJ PHPEUDQH
*DSV LQ WRQJXH LQ JURRYH SDQHOLQJ ZKHUH DQJOHV FKDQJH DW KLSV� YDOOH\V� DQG ZKHUH ZDOOV PHHW VODQWV DQG FHLOLQJV
$FRXVWLFDO WLOH DQG VXVSHQGHG FHLOLQJV ZLWK QR VROLG FHLOLQJ DERYH�

$WWLF IORRU ZKHUH LQWHULRU VXUIDFH ZLOO QRW VXSSRUW GHQVH SDFN� KDV ZHDN SODVWHU� DFWLYH .QRE DQG 7XEH �.	7�� QRQ ,& OLJKWV� YHUPLFXOLWH� HWF�

0LVVLQJ J\SVXP EHKLQG GHFRUDWLYH FHLOLQJ OLJKW WUD\V RU DERYH GHFRUDWLYH FHLOLQJ EHDPV
%XLOW�LQ FDELQHWV� GUHVVHUV RU ERRN VKHOYHV LQ NQHH ZDOOV�
$WWLF DFFHVV RSHQLQJV� RSHUDEOH GRRUV DQG KDWFKHV ZLWKRXW WLJKW ZHDWKHU�VWULS
3XOO GRZQ DWWLF DFFHVV VWDLU RU FRYHU
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Appendix(G Air(Sealing(Checklist(5(Complete

Project:
✓ N/A
� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � 	

� � 


� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � �	

� � �


� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

8WLOLW\ SHQHWUDWLRQV DQG GLUHFW RSHQLQJV WKURXJK IRXQGDWLRQ ZDOOV
2SHQLQJV LQ J\SVXP ERDUG LQFOXGLQJ XQ�WDSHG MRLQWV DERYH VXVSHQGHG FHLOLQJ DQG EHKLQG FDELQHWV
2SHQLQJV EHWZHHQ ZLQGRZ DQG GRRU DVVHPEOLHV DQG WKHLU UHVSHFWLYH MDPEV DQG IUDPLQJ ZKHQ QR LQWHULRU RU H[WHULRU WULP LV SUHVHQW
$WWLF IORRU ZKHUH LQWHULRU VXUIDFH ZLOO QRW VXSSRUW GHQVH SDFN� KDV ZHDN SODVWHU� DFWLYH .QRE DQG 7XEH �.	7�� QRQ ,& OLJKWV� YHUPLFXOLWH� HWF�

,,PREPARATION

%XLOW�LQ FDELQHWV� GUHVVHUV RU ERRN VKHOYHV LQ NQHH ZDOOV�
*DSV EHORZ EDVHERDUG DQG EHKLQG FDUSHW QDLOLQJ VWULS DW VXEIORRU MRLQW WR H[WHULRU ZDOO
&RPPRQ ZDOO RSHQLQJV EHWZHHQ GZHOOLQJ XQLWV
$WWLF DFFHVV RSHQLQJV� RSHUDEOH GRRUV DQG KDWFKHV ZLWKRXW WLJKW ZHDWKHU�VWULS
3XOO GRZQ DWWLF DFFHVV VWDLU RU FRYHU
5LP MRLVW MXQFWLRQV DQG JDSV EHWZHHQ VLOO DQG IRXQGDWLRQ� LQFOXGLQJ RSHQ EORFN FRUHV

1RQ�,& UHFHVVHG OLJKW IL[WXUHV� ,& UDWHG IL[WXUHV ZLWK QR DLUWLJKW LQVHUW
%DWK DQG NLWFKHQ IDQV YHQWLQJ LQWR WKH DWWLF
$OO MRLQWV VHDPV DQG SHQHWUDWLRQV LQ VXUIDFHV ZLWKRXW DQ DLU UHWDUGLQJ PHPEUDQH
*DSV LQ WRQJXH LQ JURRYH SDQHOLQJ ZKHUH DQJOHV FKDQJH DW KLSV� YDOOH\V� DQG ZKHUH ZDOOV PHHW VODQWV DQG FHLOLQJV
$FRXVWLFDO WLOH DQG VXVSHQGHG FHLOLQJV ZLWK QR VROLG FHLOLQJ DERYH�
0LVVLQJ J\SVXP EHKLQG GHFRUDWLYH FHLOLQJ OLJKW WUD\V RU DERYH GHFRUDWLYH FHLOLQJ EHDPV

$QQXODU VSDFH DW ZLULQJ� SLSH SHQHWUDWLRQV WKURXJK SODWHV� DQG DW FHLOLQJ IL[WXUHV
)ORRUV RSHQ XQGHU NQHH ZDOOV� ZDOOV RSHQ DW OHYHO FKDQJHV DQG JDEOH HQGV

�QG VWRU\ IORRUV RSHQ WR DWWDFKHG URRIV RYHU SRUFKHV DQG DGGLWLRQV RU JDUDJHV
,QVLGH IUDPLQJ RSHQ LQWR DWWLF VWDLUV DQG ODQGLQJV
3RFNHW GRRU IUDPLQJ RSHQ LQWR IORRU RU DWWLF DERYH DQG H[WHULRU ZDOOV
6HDPV DQG RSHQLQJV LQ ZDOOV DQG FHLOLQJV EHWZHHQ DWWDFKHG JDUDJHV DQG KRXVH

$,5�6E$/,1*���FRPPRQ�DLU�OHDNDJH�GHWDLOV�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�

:DOO WRSV RSHQ LQWR DWWLF� JDSV EHWZHHQ J\SVXP FHLOLQJ DQG ZDOO SODWHV

'URSSHG VRIILWV� GURSSHG FHLOLQJV DQG FHLOLQJ KHLJKW FKDQJHV
3OXPELQJ ZHW ZDOOV� GXFW FKDVHV� GXFW VHDPV� MRLQWV DQG ERRW OHDNV
&KLPQH\ DQG FRPEXVWLRQ YHQW FKDVHV
2SHQLQJV EHKLQG DQG XQGHU WXEV� VKRZHUV� DQG WXE�VKRZHU HQFORVXUHV

�
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       Mechanical Ventilation Worksheet
Revised December 4, 2017

Project Identifier 1
Audit Date 2
Auditor Inspector 7.5 3

0.0 4

7.5 5

Room
Deficits

(cfm)

.LWFKHQ 100 cfm 0 5 ach ach None 6
%DWK � 50 cfm 0 20 cfm cfm None 7
%DWK � 50 cfm 20 cfm cfm None 8
%DWK � 50 cfm 20 cfm cfm None 9

0.0 10
0.0 11

cfm 7.5 12

0.0 13

14
Calculating AH[W�IRU�DWWDFKHG�GZHOOLQJ�XQLWV� 15

16

0.0 17

Line 

Reference

Inspection Date 20
Auditor Inspector 7.5 21

0.0 22

7.5 23

Room
Deficits

(cfm)

.LWFKHQ 0 0 100 cfm 0 5 ach ach None 24
%DWK � 0 0 50 cfm 0 20 cfm cfm None 25
%DWK � 0 0 50 cfm 20 cfm cfm None 26
%DWK � 0 0 50 cfm 20 cfm cfm None 27

0.0 28
0.0 29

cfm 7.5 30

0.0 31

32

33
34

0.0 35

Post-Weatherization (Final) Project Notes:

Technical 

Document 

Line 

Reference

IMPORTANT INFORMATION
Before entering any information in this sheet 
"save as" a new file. For best results always 

use a fresh template.

This worksheet is only for calculating those 
projects for which all necessary inputs are 

reflected on the sheet. For all other projects, 
refer directly to the ASHRAE 62.2-2016 

standard.

This upper section of the worksheet is for 
recording data and existing fan conditions at 

the project start. 

Complete all inputs in GREEN cells according 
to instructions.  

Pre-Weatherization blower door reading (CFM50)

People (not less than one)

Bedrooms (not less than one)

Conditioned Square Footage

ASHRAE 62.2 Ventilation, Pre-Weatherization Conditions ** Your input goes in the green squares. **

0

0

0

0

Total Deficit
Deficit /4

Q tot   (per ASHRAE calculation 4.1a)

Room 
Exists? 
(y/n)

Operable 
Window?

(y/n)

Intermittent
Measured Fan 

(cfm)

Continuous 
Measured 

Kitchen = ach Window cfm
Intermittent 

Required 
Continuous 

Required

Needed Ventilation Estimate (prior to infiltration credit) 

)RU�PRVW�DFFXUDWH�HVWLPDWH��
EQWHU�D�EORZHU�GRRU�UHDGLQJ�IROORZLQJ�DLU�VHDOLQJ�DQG�DQ\�

RWKHU�PHDVXUHV�VLJQLILFDQWO\�DIIHFWLQJ�EXLOGLQJ�WLJKWQHVV���,I�
QR�RWKHU�UHDGLQJ�LV�HQWHUHG��&)0���IURP�OLQH����DERYH��ZLOO�

WUDQVIHU�KHUH�

Blower Door
CFM50

Dwelling Unit 
Height (ft)

Actual Infiltration 
Estimate (Q inf)

Total square footage of walls 

shared with garage or 

attached dwelling unit:

0

18

Required mechanical ventilation (CFM), Q IDQ None 19

6XP�RI�H[LVWLQJ�FRQWLQXRXV�EDWKURRP�YHQWLODWLRQ�IURP�DERYH��FIP�

�EQWHU�WKH�WRWDO�FIP�RI�DOO�DGGLWLRQDO�FRQWLQXRXV�YHQWLODWLRQ�WKDW�LV�QRW�VKRZQ�RQ�OLQHV�������
,QFOXGH�DQ\�FRQWLQXRXV�NLWFKHQ�YHQWLODWLRQ�LQ�&)0�

Pre-Weatherization Notes:

ASHRAE 62.2 Ventilation Requirements - Post Weatherization (FINAL) 

IMPORTANT INFORMATION

This worksheet is only for calculating those 
projects for which all necessary inputs are 

reflected on the sheet.  For all other 
projects refer directly to the ASHRAE 62.2-

2016 standard.
 

This lower section of the worksheet is for 
recording data and fan conditions at the 

project completion. Complete all inputs in 
GREEN cells according to instructions. 

Note:  Some input values may transfer 
from estimate sheet.  You MUST verify all 
numbers in green cells are the final values 

for your project.
  

People (not less than one) 0
Bedrooms (not less than one) 0

Conditioned Square Footage

Q tot   (per ASHRAE calculation 4.1a)

Room 
Exists? 
(y/n)

Operable 
Window?

(y/n)

Intermittent
Measured Fan 

(cfm)

Continuous 
Measured 

Kitchen = ach Window cfm
Intermittent 

Required 

Deficit /4

Needed Ventilation (prior to infiltration credit) 

7KLV�LV�WKH�ILQDO�EORZHU�GRRU�QXPEHU�IRU�WKLV�SURMHFW���$�
ILQDO�PHDVXUHG�&)0���PXVW�EH�HQWHUHG�WR�FDOFXODWH�

LQILOWUDWLRQ�FUHGLW�

Blower Door
CFM50

Dwelling Unit 
Height (ft)

Actual Infiltration 
(Q inf)

Continuous 
Required

0

0

0

0

Total Deficit

6XP�RI�H[LVWLQJ�FRQWLQXRXV�EDWKURRP�YHQWLODWLRQ�IURP�DERYH��FIP��

�EQWHU�WKH�WRWDO�FIP�RI�DOO�DGGLWLRQDO�FRQWLQXRXV�YHQWLODWLRQ�WKDW�LV�QRW�VKRZQ�RQ�OLQHV����
�����,QFOXGH�DQ\�FRQWLQXRXV�NLWFKHQ�YHQWLODWLRQ�LQ�&)0�

36

Required mechanical ventilation (CFM), Q fan 8 37
1XPEHU PXVW EH OHVV WKDQ RU HTXDO WR ILIWHHQ ���� DW ILQDO 25 GRFXPHQWDWLRQ RI 
LQWHUPLWWHQW VWUDWHJ\ IRU UHPDLQLQJ DPRXQW PXVW EH DGGHG WR SURMHFW ILOH� 
1XPEHUV OHVV WKDQ ILIWHHQ ���� UHIOHFW DPRXQW RI YHQWLODWLRQ RYHU ���� PLQLPXP 
UHTXLUHPHQWV�

DZHOOLQJ�XQLW�LV�VWDFNHG�

Total square footage of 

dwelling unit envelope:

Input location below:

�
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�

6WDWH�RI�:DVKLQJWRQ��:HDWKHUL]DWLRQ�$VVLVWDQFH�3URJUDP�

7HFKQLFDO�6XSSRUW�DRFXPHQW�
 

0HFKDQLFDO�9HQWLODWLRQ�:RUNVKHHW�

ASHRAE 62.2-2016 

This document is intended to support in detail the Mechanical Ventilation Worksheet 
(Exhibit 9.3).  The worksheet is designed to be both a calculation and documentation tool.  
The Mechanical Ventilation Worksheet is only for calculating projects using a 
continuous whole building ventilation strategy and for which all necessary inputs are 
reflected on the sheet. For all other projects within the scope of ASHRAE 62.2-2016, refer 
to the Intermittent Calculation sheet of this tool, or refer directly to the standard for 
calculation guidance. 

The upper portion of the Mechanical Ventilation Worksheet is for recording pre-
weatherization conditions of the project and to help estimate continuous ventilation to be 
added. 

The lower portion of the Mechanical Ventilation Worksheet is for recording post-
weatherization conditions and documenting compliance with ASHRAE 62.2-2016. 

User entries to the worksheet are made in the GREEN BOXES.   

NOTE:  For best results ALWAYS use a fresh worksheet template.  For user convenience 
some of the data transfers to other areas of the sheet.  Starting with a fresh template will help 
ensure old data is not causing an erroneous result. 

For convenient simplified instructions while working on the worksheet simply hover the 
cursor over cells with a red triangle in the upper right hand corner.  Comment boxes should 
appear with abbreviated help notes. 

Line #1  Pre-Weatherization Blower Door Reading (CFM50) 
Enter the CFM50 from the initial audit prior to any weatherization work per Commerce s4.1. 

�
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Line #2  People 

 Enter the total number of occupants.  May not be less than one. Per ASHRAE 62.2-2016 
section 4.1.1 

Line #3  Bedrooms 
Enter the number of bedrooms.  Not to be less than one. Per ASHRAE 62.2-2016 section 4.1 

Calculation:  The yellow box on this line calculates (number of bedrooms +1)*7.5  OR 
(number of occupants)*7.5, whichever is greater.  Per ASHRAE 62.2-2016 section 4.1.1 

Line #4  Conditioned Square Footage 
Enter total conditioned square footage for the building. 

Calculation:  The yellow box on this line calculates (conditioned square footage)*.03  Per 
ASHRAE 62.2-2016 section 4.1.1 

Line #5  Total Ventilation Required (Q_tot) 
This is a calculated value as defined as Q_tot in ASHRAE 62.2-2016 section 4.1.  This value 
will be at, or below the value shown in ASHRAE 62.2-2016 table 4.1a.   

Note regarding lines #6-9   

This section is to determine any local exhaust deficits.  Each line has four possible boxes 
for user entry.  The first two boxes on the left of each line require a “y” entry if the 
room exists in the building or an operable window exists in a room. You may enter “n” 
in these boxes if the response is no, or leave the box blank. The entire line may be left 
blank if the “room exists” response is no.   

The default inputs are “y” for Kitchen and Bath 1 (as it is assumed that each dwelling unit 
being considered will have one of each), though this input is easily changed if necessary. 

The default deficit on each line is “None”.  When the room indicator is set to “y” the required 
intermittent ventilation will show in the deficit column.  ASHRAE 62.2-2016 does not 
require these deficits to be overcome but the whole building ventilation system must make up 
for any deficiency. Consult Commerce specifications, especially section 10, for other fan 
location requirements dependent upon building conditions such as excess moisture and gas 
ranges. 

STRATEGY NOTE: Experimenting with different fan strategies on lines 6-10 can help the 
auditor achieve a whole building ventilation strategy using lower-CFM continuous fans in 
required ventilation rooms.  For file documentation purposes return the entries in the boxes to 
the actual measured values prior to printing, or saving the document. 

This section assumes all fans entered are properly vented, or will be vented to the 
exterior during the weatherization process. 
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Line #6  Kitchen 
In the “Intermittent Measured Fan” column enter the measured fan flow in cubic feet per 
minute (CFM) for any existing intermittent fan which is vented to the exterior of the 
building.  See Commerce specification 10.0.3 for additional information flow measurement 
and exceptions.  This column may be left blank if there is no fan, the fan has no flow, or is 
not vented to the exterior.   

IF a continuous fan exists calculate the air changes per hour (ach) and enter this value in the 
“Continuous Measured” column.  To calculate air changes per hour determine measured fan 
flow rate per hour (fan CFM*60) and divide it by the volume of the kitchen (Volume = 
length*width*height).   

x Example:  Kitchen dimensions are:  10’ width by 12’ length by 8’ height and the 
continuous measured fan flow is 22 CFM.   Volume = 10*12*8 = 960 cubic feet, Hourly 
fan flow = 22*60 = 1320 cubic feet per hour, 1320/960 = 1.375 ach. 

 
If kitchen ventilation is provided by a range hood, it is required to have a flow of at least 100  
CFM. Any other mechanical ventilation in the kitchen (such as a downdraft fan) must have a  
flow of 300 CFM. 
 
According to the ASHRAE 62.2-2016 standard, there are two types of kitchens: enclosed and  
nonenclosed. An enclosed kitchen is defined as one that has permanent openings to interior  
adjacent spaces that do not exceed a total of 60 square feet. An enclosed kitchen is required  
to have mechanical ventilation that provides at least 5 air changes per hour (ACH), whether  
through the use of a range hood or other mechanical ventilation. 
 
A nonenclosed kitchen has permanent openings to interior adjacents spaces in excess of a  
total of 60 square feet. A nonenclosed kitchen is more highly connected to the main body of  
the home, so there is no ACH criterion to fulfill. A nonenclosed kitchen is required, as is an  
enclosed kitchen, to have mechanical ventilation which provides 100 CFM (if delivered by a  
range hood) or 300 CFM (if delivered by a other mechanical ventilation, such as a range 
hood). 
 
Line #7 through #9 Bath 1, 2 or 3 
Enter only rooms meeting the definition of a bathroom on these lines. ASHRAE 62.2-2016 
defines a bathroom as “any room containing a bathtub, a shower, a spa, or a similar source of 
moisture.”  Do NOT enter ½ baths, water closets etc*.   

Enter existing intermittent fan flows in the third column of this section. If continuous fans 
exist enter the fan flow in CFM in the fourth column. 

*Note:  Intermittent fans in ½ baths, water closets, laundry rooms etc. shall not be entered on 
this worksheet.  Properly vented continuous fans in these types of areas should be listed on 
lines 18 and 36. 
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Line #10  Total Deficit  
This line represents the existing deficit in local ventilation per ASHRAE 62.2-2016 
Normative Appendix A especially section A3.1.   

Line #11  Required Additional Airflow 

The additional airflow required is the total deficit divided by four (per ASHRAE 62.2-2016 
Normative Appendix A especially section A3.3).  This ventilation requirement can be 
overcome by addressing local ventilation issues in rooms requiring specific ventilation, 
through the whole building ventilation fan, or a combination of both.   

Line #12 Needed Ventilation Estimate (prior to credits) 
This entry is a sum of lines 5 and 11.   

Line #13  Actual Infiltration Estimate (Q_inf) 

For most accurate estimate enter a blower door reading taken after air sealing and any other 
measures significantly affecting building tightness in the first box. If no other reading is 
entered, CFM50 from line 1 will automatically transfer here.   

Dwelling unit height is defined in ASHRAE 62.2-2016 as the “vertical distance between the 
lowest and highest above-grade points within the pressure boundary” (in feet). 

Select a city from the drop-down menu on the left side of the worksheet which most 
accurately reflects the location and climatic conditions for the building being considered. 
This selection determines the WSF (weather and shielding factor, from Normative Appendix 
B) used to complete the calculation of Q_inf. Note: Portland Oregon is included to more 
accurately address conditions in southwest Washington.   

The third box on this line is the calculation of Q_inf. According to ASHRAE 62.2-2016, 
Addendum i: 

Q_inf = CFM@50 * 0.052 * WSF * [(dwelling unit height/reference height)^.4] 

where dwelling unit height is as defined above, and the reference height is 8.2 feet. 

Line #14  Assumed Infiltration (hidden columns) 
ASHRAE 62.2-2016 assumes an infiltration rate of 2CFM per square foot of the building. 
The first box on this line reflects the square footage entered on line 4.  The second box is a 
function of the square footage multiplied by .02. 

Line #15  Infiltration actual minus assumed (hidden columns) 
This line is merely a function of the actual measured infiltration from line 13 less the 
ASHRAE assumed value on line 14.  If the value is zero or less there will be no infiltration 
credit and the assumed value is automatically included in the required ventilation calculation. 
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$SULO������ E[KLELW����$�
(Revised December 4, 2017)� 0HFKDQLFDO�9HQWLODWLRQ�:RUNVKHHW�±�7HFKQLFDO�6XSSRUW�DRFXPHQW 
� 3DJH���RI����
�

   Weatherization Program Exhibit 

Line #15  Calculating Aext for attached dwelling units  
This line is also the beginning of the section used to calculate A_ext (a term used for 
horizontally attached dwelling units only). The complete calculation for Q_fan is given in 
ASHRAE 62.2-2016 equation 4.6 as 

Q_fan = Q_tot – (Q_inf x A_ext) 

where  

A_ext = (Exterior envelope surface area that is not attached to garages or other dwelling units) 
(Total envelope surface area) 

and modifies the infiltration credit proportionately. (Note that A_ext should be calculated 
even for dwelling units attached only via garage demising walls.) A_ext is always equal to 1 
for detached dwelling units, making this calculation only necessary for attached dwelling 
units. 

If the dwelling unit under consideration is vertically attached (shares any part of its floor or 
ceiling with another dwelling unit), check the box in this section. No infiltration credit is 
given for stacked dwelling units (Q_inf = 0). 

Line #16  Infiltration Credit (hidden columns) 
The infiltration credit allowed is ½ of the difference between the actual and assumed 
ventilation.  No increase is required if the measured infiltration is lower than the assumed 
rate.  

Line #17  Sum of existing bathroom ventilation 
ASHRAE 62.2 currently does not include a provision for partial credit of continuous local 
ventilation in the deficit calculation (lines 6-10).  Continuous ventilation is included in lines 
6-10 for the purpose of overcoming the deficit, if the fan flow is in excess of the required 
amounts (5 ACH, 100 or 300 CFM for kitchens, and 20 CFM for bathrooms).  These 
continuous amounts should be counted as part of a whole building continuous strategy.  Any 
continuous bath fan ventilation is summed and transferred to this line. (See also Strategy 
Note below, regarding lines #6-9 above) 

Line #18  Other Continuous Ventilation (including kitchen CFM) 
If there is any other existing continuous ventilation that is expected to remain (such as in 
laundry rooms, ½ baths, water closets, whole building, etc.) sum all CFM and enter it here.  
If continuous kitchen ventilation was entered in ach on line 6 the actual CFM must be 
manually entered as part of this line total.   

Line #19 Estimated Continuous Ventilation to Add 
This line is the estimated continuous ventilation needed to meet ASHRAE 62.2-2016.  The 
value is a function of line 12 subtracting lines 16, 17 and 18.  If the total is less than zero the 
box will indicate “None”.   
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$SULO������ E[KLELW����$�
(Revised December 4, 2017)� 0HFKDQLFDO�9HQWLODWLRQ�:RUNVKHHW�±�7HFKQLFDO�6XSSRUW�DRFXPHQW 
� 3DJH���RI����
�

   Weatherization Program Exhibit 

STRATEGY NOTE: Experimenting with different fan strategies on lines 6-10 can help the 
auditor achieve a whole building ventilation strategy using lower CFM continuous fans in 
required ventilation rooms.  For file documentation purposes, return the entries in the boxes 
to the actual measured values prior to printing or saving the document. 

Estimate Notes 
Be sure to record any relevant pre-weatherization or estimate notes in the box for file 
documentation. 

Lines #20-23 
All instructions for these lines are synonymous to the corresponding cells in lines #2-5 
above.  For user convenience, values will transfer from original entries.  If people, bedrooms, 
or square footage have changed, simply enter the new values in the green boxes. 

Lines #24-27 
All instructions for these lines are synonymous to the corresponding cells in lines #6-9 
above.  For user convenience, values will transfer from original entries in the “room exists” 
and “operable window” columns.  Post weatherization (final flow) measurements are 
required for all required fans.  These numbers must be manually entered in this section when 
utilizing the Mechanical Ventilation Worksheet to demonstrate compliance with the standard.   

Lines #28-30 
No entry required.  All instructions and explanations for these lines are synonymous to the 
corresponding cells in lines #10-12 above. 

Line #31  Final Blower Door CFM50 and Actual Infiltration (Qinf) 
Enter the post weatherization blower door number in CFM50 and the dwelling unit height. 
The actual building infiltration will be calculated automatically using the new CFM50 
according to the same calculations as in line #13 (see above). 

Lines #32-34 
No entry required.  All instructions and explanations for these lines are the same as lines #14-
16 above. 

Line #35 Sum of Continuous Bath Fan Ventilation 
No entry required.  All instructions and explanations for this line are the same as line #17 
above.   

Line #36 Other Continuous Ventilation (including kitchen CFM) 
Enter the total CFM of all continuous ventilation that is not shown on lines 25-27.  
IMPORTANT NOTE Any continuous kitchen ventilation entered in ach on line 24 
must be manually entered in CFM as part of this line total (Measure post weatherization 
CFM of continuous kitchen fan or use other approved Commerce/ASHRAE 62.2-2016 
method to determine flow value).   
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$SULO������ E[KLELW����$�
(Revised December 4, 2017)� 0HFKDQLFDO�9HQWLODWLRQ�:RUNVKHHW�±�7HFKQLFDO�6XSSRUW�DRFXPHQW 
� 3DJH���RI����
�

   Weatherization Program Exhibit 

Line #37 Continuous Ventilation Required 
This line is the continuous ventilation still needed to meet ASHRAE 62.2-2016.  The value is 
a function of line 61 subtracting lines 34, 35 and 36.  This value must be at, or less than “0” 
to demonstrate compliance to the standard.  A negative number represents the amount of 
over-ventilation installed. Adjust fans/ventilation strategy to get the closest result to “0” if the 
equipment and building conditions allow it. 

Final Project Notes 

Be sure to record any relevant post-weatherization or other final notes in the box for file 
documentation. 

Abbreviations: 

ach: air changes per hour 

CFM: cubic feet per minute 

CFM50: leakage rate measured at a pressure of 50 pascals 
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$SULO������ E[KLELW����$�
(Revised December 4, 2017)� 0HFKDQLFDO�9HQWLODWLRQ�:RUNVKHHW�±�7HFKQLFDO�6XSSRUW�DRFXPHQW 
� 3DJH���RI����
�

   Weatherization Program Exhibit 

7HUPV: 

Air handler – A steel cabinet containing a blower with cooling and/or heating coils 
connected to ducts, which transport indoor air to and from the air handler. 

Backdrafting – Continuous spillage of combustion gases from a combustion appliance. 

Bimetal element – A metal spring, lever, or disc made of two dissimilar metals that expand 
and contract at different rates as the temperature around them changes. This movement 
operates a switch in the control circuit of a heating or cooling device. 

Burner – A device that facilitates the burning of a fossil fuel like gas or oil. 

Carbon monoxide – An odorless and poisonous gas produced by incomplete combustion. 

Combustion air – Air that chemically combines with a fuel during combustion to produce 
heat and flue gases, mainly carbon dioxide and water vapor. 

Combustion analyzer – A device used to measure steady-state efficiency of combustion 
heating units. 

Depressurize – Cause to have a lower pressure or vacuum with respect to a reference of a 
higher pressure. 

Dilution air – Air that enters through the dilution device --- an opening where the chimney 
joins to an atmospheric-draft combustion appliance. 

Dilution device – A draft diverter or barometric draft control on an atmospheric-draft 
combustion appliance. 

Draft diverter – A device located in gas appliance chimneys that moderates draft and diverts 
down drafts that could extinguish the pilot or interfere with combustion. 

Fan control – A bimetal thermostat that turns the furnace blower on and off as it senses the 
presence of heat. 

Flue – a channel for combustion gases. 

Heat anticipator – A very small electric heater in a thermostat that causes the thermostat to 
turn off before room temperature reaches the thermostat setting, so that the house does not 
overheat from heat remaining in the furnace and ducts after the burner shuts off. 

Heat rise – The number of degrees of temperature increase that air is heated as it is blown 
over the heat exchanger.  Heat rise equals supply temperature minus return temperature. 

High limit – A bimetal thermostat that turns the heating element of a furnace off if it senses a 
dangerously high temperature. 
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(Revised December 4, 2017)� 0HFKDQLFDO�9HQWLODWLRQ�:RUNVKHHW�±�7HFKQLFDO�6XSSRUW�DRFXPHQW 
� 3DJH���RI����
�

   Weatherization Program Exhibit 

House pressure – The difference in pressure between the indoors and outdoors measured by 
a manometer. 

Inch of water – Small air pressure differences caused by wind, blower doors, furnace fans, 
and chimneys are measured in inches of water (in.-H20) in the American measurement 
system. 

Input rating – The rate at which an energy-using device consumes electricity or fossil fuel. 

Intermittent ignition device – A device that lights the pilot light on a gas appliance when 
the control system calls for heat thus saving the energy wasted by a standing pilot. 

Make-up air – Air supplied to a space to replace exhausted air. 

Manometer –Measuring device for small gas pressures 

Mortar – A mixture of sand, water, and cement used to bond bricks, stones, or blocks 
together. 

Net free area – The area of a vent after that area has been adjusted for insect screen, louvers, 
and weather coverings. The free area is always less than the actual area. 

Open-combustion heater – A heating device that takes its combustion air from the 
surrounding room air. 

Orphaned Natural Draft Water Heater -  A natural draft water heater vented into an 
oversized chimney. 

Oxygen depletion sensor (ODS) – A safety device for unvented combustion heaters that 
shuts gas off when oxygen is depleted. 

Pascal – A unit of measurement of air pressure.  (See Inch of water.) 

Plenum – The piece of ductwork that connects the air handler to the main supply duct. 

Pressure – A force encouraging movement by virtue of a difference in some condition 
between two areas. 

Return air – Air circulating back to the furnace from the house, to be heated by the furnace 
and supplied to the rooms. 

Room heater – A heater located within a room and used to heat that room. 

Sealed-combustion heater – A heater that draws combustion air from outdoors and has a 
sealed exhaust system. 

Space heating – Heating the living spaces of the home with a room heater or central heating 
system. 
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   Weatherization Program Exhibit 

Spillage – Temporary flow of combustion gases from a dilution device. 

Stack effect – The draft established in a building from air infiltrating low and exfiltrating 
high. 

Stand-Alone Natural Draft Water Heater - A natural draft water heater vented into a 
properly-sized chimney in accordance with NFPA 31 for oil-fired units, NFPA 54 for gas-
fired units, NFPA 58 for propane-fired units and NFPA 211 for solid-fueled units or the 
venting tables of a chimney liner manufacturer. 

Steady-state efficiency – The efficiency of a heating appliance, after an initial start-up 
period, that measures how much heat crosses the heat exchanger.  A combustion analyzer 
measures the steady-state efficiency. 

Supply air – Air that has been heated or cooled and is then moved through the ducts and out 
the supply registers of a home. 

Vent connector – The vent pipe carrying combustion gases from the appliance to the 
chimney. 

Vent damper – An automatic damper powered by heat or electricity that closes the chimney 
while a heating device is off. 

Venting – The removal of combustion gases by a chimney. 

Worst-case depressurization test –A safety test, performed by specific procedures, 
designed to assess the probability of chimney back drafting. 

WRT – “With respect to” used to show that the air pressures between two areas are being 
compared. 

Zone – A room or portion of a building separated from other rooms by an air barrier----not 
usually an effective air barrier. 
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The NREL MF SWS applies to all buildings containing more than 5 units. View the MF SWS online at 
https://sws.nrel.gov for more information

Appendix G

Multifamily Homes
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