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Comm 20-25 APPENDIX

WISCONSINADMINISTRATIVE CODE

76

Wisconsin Division
of Safety and Buildings

Wisconsin Stats. 101.63, 101.73

WISCONSIN UNIFORM BUILDING Application No.
PERMIT APPLICATION
Instructions on back of second ply. The information you provide may be Parcel No.
used by other government agency programs [(Privacy Law, s. 15.04 (1)(m)}

PERMIT REQUESTED [ O Constr. 0 HVAC 0O Electric J Plumbing 0 Erosion Control Other:

Owner’s Name Mailing Address Tel.

Contractor’s Name: OCon OElec OHVAC OPIlbg | Lic/Cert# Mailing Address Tel.
FAX#

Contractor’s Name: O0Con OElec OHVAC OPIlbg | Lic/Cert# Mailing Address Tel.
FAX#

Contractor’s Name: 0Con OElec OHVAC OPlbg | Lic/Cert# Mailing Address Tel.
FAX#

Contractor’s Name: OCon OElec OHVAC OPlbg | Lic/Cert# Mailing Address . Tel.
m FAX#

PROJECT Lot area [ I~
LOCATION Sq. ft. . 4 1/3. f of , T N,R E (or) W
Building Address Subdivision Name M () ) Lot Nd. Block No.
Zoning District(s) Zoning Permit No. SetbfcHs: FrH'y ~~ | Rear Left Right

/mm\ plh ( ft. ft. ft. ft.
1. PROJECT 3. OCCUPANCY / L6 ELEGTRICAL 9IHVAQ EQUIPMENT | 12. ENERGY SOURCE
O New O Repair O Single Family ‘ DjEerted Air Fjynece Fuel NatGas | LP | Oil { Elec | Solid | Solar
O Alteration 0 Raze 00 Two Family (0 Radiant Basebd/ Panel Space Htg
0 Addition 0 Move 0 Garage 0 Heat Pump Water Htg
O Other: O Other: (u p O Boiler [J Dwelling unit has 3 kilowatt or more in electric space

_A 7. FOUNDATION 0O Central Air Cond. heating equipment capacity.
2. AREA INVOLVED 4. CONST. TYPE O Concrete 0 Other: 13. HEAT LOSS
Unfin. O Site-Built 0 Masonry
Bsmt Sq Ft 0 Mfd: 0 WIUDC 0 Treated Wood 10. SEWER BTU/HR Total Calculated
Living 0 U.S. HUD O Other: 0 Municipal Envelope and Infiltration Losses ("Maximum Allowable
Area SqFt | 5. STORIES 8. USE O Sanitary Permit No.: Heating Equipment Output” on Energy Worksheet;
0 1-Story O Seasonal "Total Building Heating Load" on WIScheck report)
Garage Sq Ft | O 2-Story O Permanent 11. WATER 14. EST. BUILDING COST
O Other: O Other: O Municipal Utility
Deck Sq Ft. | O Plus Basement O Private On-Site Well $

1 agree to comply with all applicable codes,
express or implied, on the state or municipality; and certify that all the above information is accurate. If I am an owner applying for an erosion control or construction permit,
I have read the cautionary statement regarding contractor financial responsibility on the reverse side of the last ply. I expressly grant the building inspector, or the inspector’s
authorized agent, permission to enter the premises for which this permit is sought at all reasonable hours and for any proper purpose to inspect the work which is being done.

APPLICANT’S SIGNATURE DATE SIGNED

statutes and ordinances and with the conditions of this permit; understand that the issuance of the permit creates no legal hability,

APPROVAL CONDITIONS

This permit is issued pursuant to the following conditions. Failure to comply may result in suspension or revocation of this
permit or other penalty. [ See attached for conditions of approval.

ISSUING 0 Townof 0O Villageof [ Cityof 0 Countyof O State Inspection Agency #: | Municipality Number of Dwelling Location
JURISDICTION ,
FEES: PERMIT(S) ISSUED WIS PERMIT SEAL # PERMIT ISSUED BY:
Plan Review $ O Construction
Inspection $ O HVAC Name
Wis. Permit Seal $ O Electrical
Other $ 0O Plumbing Date Tel.
0 Erosion Control
Total $ Cert No.

SBD-5823 (R.4/02) Distribution: OPly 1 - Issuing Jurisdiction [JPly 2 - Municipality Forwards to State If New Dwelling  OPly 3 - Inspector  OPly 4 - Applicant
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DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

INSTRUCTIONS

The owner builder or agents shall complete the application form down through the Signature of Applicant block and
submitit and building plans and specifications to the enforcing municipaktgrmit application data is used for
statewidestatistical gathering on new one— and two—family dwellings, as well as for local code administration.
PERMIT REQUESTED

» Check of type of Permit Requested, such as structurahE\Electrical or Plumbing.

* Fillin owner's current Mailing Address anclEphone Number

PROJECT LOCATION

 Fill in Building Address (number and street orfmi¢nt information so that the building inspector can locate the
constructiorsite.

* Fill in Contractorinformation. Note, per s. 101.654 (1)3NStats., an individual taking out an erosion control or
constructionpermit shall enter his or her dwelling contractor financial responsibility certificate nuomtbess they
resideor will reside in the dwelling. Per s. 101.63 (7is\W5tats., the master plumber name and license number must
be entered before issuing a plumbing permit.

» Localzoning, land use and flood plain requirements must be satisfied before a building permit can be issued. County
approvalmay be necessary

 Fill in Zoning District, lot area and required building setbacks.

PROJECT DATA - Fill in all numbered project data blocks (1-14) with the required information. All data blocks
must be filled in, including the following:
2. Area (involved in project):

Basements — include unfinished area only

Living area - include any finished area including finished areas in basements

Two—-family dwellings — include total combined areas

3. Occupancy — Cheakly “Single—Family” or “Wwo—Family” if that is what is being worked on. In other words,
do not check either of these two blocks if only a new detached garhgang built, even if it serves a one or two
family dwelling. Instead, check “Garage” and number of stalls. If the project is a community based residential
facility serving 3 to 8 residents, it is considered a single—family dwelling.

9. HVAC Equipment — Check only thmajor source of heat, plus central air conditioning if present. Only check
“RadiantBaseboard or Panel” if there is no central source of heat.

10. Plumbing — A building permit cannot be issued until a sanitary permit has beenf@msary new or décted
existingprivate on—site wastewater treatment system.

14. Estimated Cost - Include the total cost of construction, including materials and market rateitatmbthe cost
of land or landscaping.

SIGNATURE - Sign and date this application form.
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE

CONDITIONS OF APPROVAL - The authority having jurisdiction uses this section to state any conditions that

must be complied with pursuant to issuing the building permit.

ISSUING JURISDICTION : This must be completed by the authority having jurisdiction.

Checkoff Municipality Status, such as town, village, citpunty or state inspection agency
Fill in Municipality Name and Municipality Number or State Inspection Agency number of inspection authority

Fill in Municipality Number of Dwelling Location if dierent from municipality where inspection authority is located.
(applies to county or state enforcement)

Check of type of Permit Issued, such as constructionABVelectrical or plumbing.
Fill in Wisconsin Uniform Permit Seal Numbérproject is a new one- or two—family dwelling.

Fill in Name and Inspector Certification Number of person reviewing building plans and date building permit issued.

PLEASE RETURN SECOND PLY WITHIN 30 DA YS AFTER ISSUANCE TO:
(You may fold along the dashed lines and insert this form into a window envelope.):

Safety & Buildings Division
P O Box 2509
Madison, WI 53701-2509

Register February 2007 No. 614
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79 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

CAUTIONARY STATEMENT T O OWNERS OBTAINING BUILDING PERMITS
(Part of Ply 4 for Applicants)

101.65(1r) of the Wsconsin Statutes requires municipalities that enforce the Uniform Dwelling
Codeto provide an owner who applies for a building permit with a statement advising the owner that:

If the owner hires a contractor to perform work under the building permit and the contractor is not
bondedor insured as required under s. 101.654 (2) (a), the following consequences might occur:

(@) The owner may be held liable for any bodily inquiry to or death of others or for any damage
to the property of others that arises out of the work performed under the building permit or that is
causedy any negligence of the contractor that occurs in connection with the work performed under
the building permit.

(b) The owner may not be able to collect from the contractor damages for any loss sustained by
the owner because of a violation by the contractor of the one— and 2— family dvesltiegor an
ordinanceenacted undesub. (1) (a), because of any bodily injury to or death of others or damage
to the property of others that arises out of the work performed timel&uilding permit or because
of any bodily injury to or death of others or damage to the property of others that is caused by any
negligenceby the contractor that occurs in connectiath the work performed under the building
permit.
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DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

~

Submit to non-enforcing WISCONSIN ADMINISTRATIVE BUILDING  State of Wisconsin
municipalities for new 1- PERMIT APPLICATION Safety and Buildings Division
and 2- family dwellings (Wis. Stats. 101.63 (7) & 101.65 (3))

SEE INSTRUCTIONS ON BACK OF SECOND PLY

Personal information you provide may be used for secondary purposes. [Privacy Law 15.04(1)(m)]

PERMIT APPLICANT
Last Name First Name Middle Initial

Street Address

City State Zip Code Telephone No. (Include area code)

PROJECT LOCATION /D )

Building Address Subdivision Namef) @ Lot# | Block #

Legal Description N ly/»l L Parcel No.
1/4, 1/4, Section w E pr| r
1. PROJECT TYPE 2. HVAC Eqwm\ —

OO 1 Family O Forced Air Fugfia “Ft"Radiant Baseboard or Panel O Heat Pump

O 2 Family O Boiler O Central AC O Other:

3. ENERGY SOURCE Nat. Gas L.P. Oil Elect. Solid Solar
Space Heating O 0O O O a 0O
Water Heating O O O O O W]

4. CONSTRUCTION TYPE 5. FOUNDATION

O Site Constructed O Concrete 0 Masonry O Treated Wood

O Manufactured (to the WI UDC; not U.S. HUD code) | O Other (specify):

6. AREA 7. ESTIMATED BUILDING COST

Living area = Square Feet $

I vouch that all the above information is correct, and understand that the issuance of this permit is for administrative purposes only. I
understand that onsite construction inspections will net be performed by the municipality, but that the Uniform Dwelling Code,
Chapters Comm 20-25, still applies to all new 1- and 2-family dwellings and must be complied with. I understand that the issuance of
this permit does not relieve me of compliance with other applicable codes and ordinances.

Applicant’s Signature Date Signed
MUST BE COMPLETED BY THE MUNICIPALITY BEFORE FORWARDING PLY 2 TO THE STATE DIVISION OF SAFETY AND BUILDINGS
aorT 0O vill O City O County of:
ISSUING JURISDICTION: own - Viflage Iy Houny ©
MUNICIPALITY NUMBER: # - FEES:
of Dwelling Location
PERMIT ISSUED BY: DATE
ISSUED:
SBD-8254 (R.2/00) Distribution: OPly 1 - Issuing Jurisdiction OPly 2 - Municipality Forwards to State If New Dwelling [Ply 3 - Applicant
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 82

INSTRUCTIONS

The owner builder or agent shall complete and provide all requimezimation on the application form
downthrough the Signature of Applicant block. This data is used for statewide statistical gathering on new
one—and two—family dwellings, as well as for local administrati®mior to submitting this application to
the municipality obtain any necessary sanitary or zoning pefmai the county After completing this
application,submit it to the local municipality having jurisdictioRlan review or building inspections will
not be performed by the municipality

PERMIT REQUESTED:
* Fill in building address.

* Fill in legal description of lot, subdivision name, lot number and block number

PROJECT DATA:

* Fill in all numbered project data blocks (1-7) with the required information. All data blocks
must be filled in, including the following:

1.Type — Check only “1-Family” or “2—Family” if that is what is being built. In other words,
do NOT use this form if only a new detached garage is being built, even if it serves a one or
two family dwelling.

2.HVAC Equipment — Check only the major source of heat, not any supplemental sources.
Mark central air conditioning if present. Only check “Radiant Baseboard or Panel” if there
is no central source of heat.

4.Complete type of construction— Use this form for site—built homes or homes built to the Wi

UDC requirements. Do NOT use this form for a manufactured home that was built to the
U.S. HUD requirements.

6. Living Ar ea- Include any finished area including finished areas in basements. For two—fam
ily dwellings, include total combined areas.

7. Estimated Cost- Include the total cost of construction, but not cost of land or landscaping.
SIGNATURE:

+ Sign and date application form.
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83 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

ISSUING JURISDICTION -
This must be completed by the AUTHORITY HA/ING JURISDICTION.

*[ICheck of MUNICIPALITY STATUS of issuing jurisdiction, such as town, village, city or
county.

* Fill in MUNICIPALITY NUMBER OF DWELLING LOCATION. If issued by a countyndi-
cate the specific municipality number where the dwelling will be built.

«[IFill in name of person issuing permit and date building permit issued.

PLEASE FORWARD SECOND PLY WITHIN 30 DAYS AFTER ISSUANCE TO:
(You may fold along the dashed lines and insert this form into a window envelope.)

Safety & Buildings Division

P O Box 2509
Madison, WI 53701-2509

Register February 2007 No. 6:
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Comm 20-25 APPENDIX

WISCONSINADMINISTRATIVE CODE

INSPECTION REPORT AND
NOTICE OF NONCOMPLIANCE

84

Report Date: Inspection Date Permit No.:

Parcel No:

Project Address Subdivision

Lot No.: Block No.:

[JFoundation
[CConstruction

|:|Erosion Control
[CJRough Electrical

[Footing
[[JRough Plumbing

Inspection
Type(s):

[IBsmt Drain Tile
[Jinsulation/Energy

[[JUnderslab Pibg
OFinal

[ JRough HVAC
[Jother:

Area Inspected, if Partial Inspection:

If Final Inspection, Occupancy May: [] Take Place Now
[[] Not Take Place Until The Items Below Are Corrected and Inspected

[] Other:

Owner: Contractor:

] TN

v\
o=
-
e Wen 1Nl -
AN INSPECTION OF THE ABQVEGRENISESGAS lis¢LpsED THI, EDLLOWING NONCOMPLIANCES:
|
ORPER | copE SECTION ) (/Ut/‘ FINDINGS AND REQUIREMENTS

1

IMPORTANT: Please report when violations are corrected. AVOID DELAY

NOTICE OF NONCOMPLIANCE: All cited violations shall be corrected within

30 days after written notification unless an extension of

time is granted. Each day that the violation continues after notice shall constitute a separate offense and is subject to remedies and penalties by the

authority having jurisdiction. Appeals per ch. 68, WI Stats. and s. Comm 20.21.

Enforcement [_ITown [ ] village [ Jcity []County OF:
Jurisdiction: [ Istate [ Insp Agency#

Authority By Municipal Ordinance Section::

Inspector’s Name: Violations Explained To:

Compliance Date:

Inspector’s Address: Office Hours:

Telephone No:

Distribution: OPly 1 - Contractor [OPly 2 - Inspector

SBD-6025 (R 04/02)

Register February 2007 No. 614
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DEPARTMENT OF COMMERCE
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 86

Safety and Buildings Division
Bureau of Integrated Services

PETITION FOR VARIANCE
INFORMATION AND INSTRUCTIONS Comm 3

In instances where exact compliance with a particular code requirement cannot be met or alternative designs are
desired, the Division has a petition for variance program where it reviews and considers acceptance of alternatives
which are not in strict conformance with the letter of the code, but which meet the intent of the code. A variance is
not a waiver from a code requirement.  The petitioner must provide an equivalency which meets the intent of
the code section petitioned to obtain a variance. Documentation of the rationale for the equivalency is requested
below. Failure to provide adequate information may delay your petition. Pictures, sketches, and plans may be
submitted to support equivalency. If the proposed equivalency does not adequately safeguard the health, safety,
and welfare of building occupants, frequenters, firefighters, etc., the variance request will be denied. NOTE: A
SEPARATE PETITION IS REQUIRED FOR EACH BUILDING AND EACH CODE ISSUE PETITIONED (i.e., 57.13
window issue cannot be processed on the same petition as 51.16 stair issue). It should be noted that a petition for
variance does not take the place of any required plan review submittal.

The Division is unable to process petitions for variance that are not properly completed. Before submitting the
application, the following items should be checked for completeness in order to avoid delays:

» Petitioner’'s name (typed or printed)

» Petitioner’s signature

» The Petition for Variance Application must be signed by the owner of the building or system unless a Power
of Attorney is submitted.

* Notary Public signature with affixed seal

* Analysis to establish equivalency, including any pictures, illustrations or sketches of the existing and
proposed conditions to clearly convey your proposal to the reviewer.

* Proper fee

* Any required position statements by fire chief or municipal official

A position statement from the chief of the local fire department is required for fire safety issues. No
position statement is required for nonfire safety topics such as sanitary, plumbing or POWTS
systems and energy conservation. Position statements for both the fire department and municipality
are required for barrier—free petitions. For rules relating to one— and two—family dwellings, only a
position statement from the local enforcing municipality is required. Position statements must be
completed and signed by the appropriate fire chief or municipal enforcement official. See the back of
SBD-9890-X, Petition for Variance Application form for these position statement forms. Signatures
or seals on all documents must be originals. Photocopies are not acceptable.

Register February 2007 No. 614
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87 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Contact numbers and fees for the Division’ s review of the petition for variance are as follows:

Chapter (circle appropriate category) Revenue Review Office Contact Number Fee Revision

Code Fee
Comm 5, License, Certification, Registration ............................... Madison .......... (608) 261-8500 .......... $200 ...... $100
Comm 10, Flammable liquids ... Madison .......... (608) 266-7529 .......... $250 ...... $100
Comm 11-13, LPG,LNG,CNGtanks ..................... 8258 .......... Waukesha ........ (262) 548-8617 .......... $250 ...... $100
Comm 16, Electrical ........... ... .. .. 7631 .......... Madison .......... (608) 266-7529 .......... $250 ...... $100
Comm 18, Elevators . .........c.ueeieniiiineeeiaiinnn.. 8260 .......... Waukesha ........ (262) 521-5444 . ......... $250 ...... $100
Comm, 20-25 Uniform DwellingCode . .................... 7655 .......... Madison .......... (608) 267-5113 ........... $125 ....... $50
Comm 34, AmusementRides ............ ..., 8266 .......... Madison .......... (608) 267-4434 .......... $250 ...... $100
Comm, 41-42 Boilers and Pressure Vessels ............... 8258 .......... Waukesha ........ (262) 548-8617 .......... $250 ...... $100
Comm 50-64, Commercial Building Code ................ 7648 .......... All Offices ......... See Office Numbers Below . $500 ...... $100

(For Fire System Petition for Variances — Contact the Madison or Waukesha offices)

Comm 66, Uniform Multi-Family Dwellings ................ 7648 .......... All Offices......... See Office Numbers Below . $500 ...... $100
Comm 67-68, Rental Unit Energy Efficiency Code .......... 7646 .......... Madison .......... (608) 267-2240 .......... $125 ....... $50
Comm 69, Barrier—Free Requirements .................... 7648 .......... All Offices......... See Office Numbers Below . $250 ...... $100
Comm 70, Historic Building Code ...............ccovuunn. 7648 .......... All Offices......... See Office Numbers Below . $300 ...... $100
Comm 80-82, General Plumbing .................cco.uun. 7657 .. ... All Offices......... See Office Numbers Below . $225 ....... $75
Comm 90, SWImmIing PooIS . ... 7650 . ......... Madison .......... (608) 267-3605 .......... $250 ....... $75
Comm 83 POWTS ... 7657 .......... All Offices......... See Office Numbers Below . $225 ....... $75
N[ 1 =Y - T (=Y £ $250 ...... $100

Revisionsare accepted only for 1 year after action on original petition.

Priority Review: The Department will schedule Petitions farnce at the earliest available date, or the date requested at time of
schedulingwhich ever is later Therefore, Priority Reviews are not generally available. In special circumstances, the Section Chief of tf
reviewing ofice may permit review prior to the scheduled date upon request by the sublinétatier review is permitted by the Section
Chief, the Petition review fees will be doubled.

Exceptfor special cases, the Division will review and make a determination on a petition for variance within 3 business days of t
scheduledeginning date, provided all calculations, documents, and fees required for the review have been received.

Appointment and Scheduling Information:

It is strongly recommended that an appointment be made in advangeur convenience we have installed a 24 hquoll fr ee number
dedicatedto receiving fax plan eview appointment request only The number is 877-840-9172. Be suto indicate whether you
want the next available eview statewide or pefer a choice of an office.The petition review will be scheduled with the sanfecef
wherethe plan was/will be reviewedoM will receive a BX back withan Appointment Date rinsaction ID No. and Assigned Reviewer
You may also email the request to PlanSchedule@commerce.statelfyais wish to schedule a revieppointment by phone, you may
call any of the full service Gi€es. At the time of making an appointment, you may request review for a spéici@btesired (beginning)
datefor review Plans must be receiv@dthe ofice of the appointment no later than 2 working days before the confappintment.
Non-scheduledubmittals or submittals received without a confirmed appointment date and transaction number on the fmem may
assignedo oficesother than the receivingfafe depending on reviewer availabilityo obtain a submittal checklist call the material order
unit at608-266-1818 or one of the full servicéiass listed below .Certain petitions may be limited to certain offices depending on
the petition issues, see above table for apppriate office.

608-266-3151

Fax: 608-267-9566
TDD 608-264-8777
Email: PlanSchedule@
commerce.state.wi.us

Fax: 715-634-5150
Email: PlanSche-
dule@ com-
merce.state.wi.us

608-785-9334
Fax: 608-785-9330
Email: PlanSche-
dule@ com-
merce.state.wi.us

Fax: 715-524-3633
Email: PlanSche-
dule@ com-
merce.state.wi.us

FAX: 920-492-5604
Email: PlanSchedule@
commerce.state.wi.us

Madison S&BD Hayward S&BD LaCrosse S&BD . Shawano S&BD Green Bay S&BD Waukesha S&BD

201 W Washington Ave 10541N Ranch Rd 4003 N Kinney Coulee | 1340 E Green Bay 2331 San Luis Place 141 NW Barstow St
53703 Hayward WI| 54843 Rd Shawano WI 54166 Green Bay, W | 54304 | 4th Floor

PO Box 7162 LaCrosse WI Waukesha WI 53186

Madison WI| 53707-7162| 715-634-4870 54601-1831 715-524-3626 920-492-5601

262-548-8600

Fax: 262-548-8614
Email: PlanSchedule@
commerce.state.wi.us
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE
E APPLICATION FOR REVIEW PETITION FOR
VARIANCE SBD-9890X -Complete all pages-
Safety & Buildings Division This page may be utilized for fax appointments
Bureau of Integrated Services Complete and indicate date plans will be in our office
1. Facllity Information Complete for confirmed appointments*:
Facility (Building) Name: Transaction ID:
Number and Street Zip: Previous Related Trans. ID:
Commerce Site Number (if known): Assigned Reviewer:
Legal Description: Assigned Office:
County of: Review Start Date*:
() City () Village ( ) Town of: *Submittal must be received in the office of the appointment no
later than 2 working days before the confirmed appointment.
NOTE: Personal information you provide may be used for secondary purposes [Privacy Law s. 15.04¢1)(rmg), Stal
2. Owner Information Customer # 3. Designer Information / oustomar #
Name Designer
LN
Company Name Design FW \ m
Number and Street mRer and Sﬂt ]
_ . /\/ _ ] _
City, State, Zip Code /V L<ity, State, Zig C de/ |
Contact Person /‘\ ( ) dontatt Persqn ./
Telephone Number / p TEelephorle Number Fax Number

4. Plan Review Status
O Plan submitted with peti
[ Plan will be submitted after petitiol
O Requesting revision
Commerce Transaction Nynber

Code Being Petitioned
[ Building OO0 HVAC 0O Plumbing O Private Sewage System
[J Swimming Pool [ Electrical

=D
P an/previously feview by (please enclose a copy of review letter)
L~ Distate O Municipality O Approved 0 Held [ Denied
de inatio

5. State the code section being petitioned AND the specific condition or issue you are requesting be covered under this petition for variance.

6. Reason why compliance with the code cannot be attained without the variance.

7. State your proposed means and rationale of providing equivalent degree of health, safety, or welfare as addressed by the code section petitioned.

8. List attachments to be considered as part of the petitioner's statements (i.e., model code sections, test reports, research articles, expert
opinion, previously approved variances, pictures, plans, sketches, etc.).

. VERIFICATION BY OWNER - PETITION IS VALID ONLY IF NOTARIZED WITH AFFIXED SEAL AND ACCOMPANIED BY REVIEW FEE
Note: Petitioner must be the owner of the building or system or credential applicant for a Comm 5 petition. Tenants, agents, designers, contractors,
attorneys, etc., shall not sign petition unless Power of Attorney is submitted with the Petition for Variance Application.

, being duly sworn, | state as petitioner that | have read the foregoing petition and | believe

Petitioner's Name (type or print) it is true and that | have significant ownership rights to the subject building or project.
Petitioner’s Signature Subscribed and sworn Notary Public My commission expires
to before me this date on

Complete other side for variance requests from Comm 20-25 and Comm 61-65

MAKE CHECKS PAYABLE TO DEPT. OF COMMERCE TOTAL AMOUNT DUE $
Attach check here.

SBD-9890X (R. 01/2003) (Check our website at http:/www.commerce state,wi.us/SB/SB-DivForms html for the most current version of this form)

SBD-9890-X (R. 01/2003) THIS FORM IS VALID ONLY FROM 07/01/02 TO 01/01/04 (Check our website at hitp://www.commerce.state. wi.us/SB/SB-DivForms.html for the most current
version of this form)
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89 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Owner's Name Project Location Plan Number

Page 2 of

Fire Department Position Statement
To be completed for variances requested from Comm 61-65, Comm 10, and other fire related requirements.

| have read the application for variance and recommend: (check appropriate box)
O Approval O Conditional Approval O Denial O No Comment

Explanation for recommendation including any conflicts with local rules and regulations and suggested conditions:

3
\_.——/

\

A

Fire Department Name and Address /l/\
Name of Fire Chief or Designee (type or print) /\/\ ( ) } TeleRhone N er

Signature of Fire Chief or Designee V u/ L} Date Signed
=N A

§

Ul ING INS ION ECOMMENDATION
ted f omm 20-21 Iso to be used if Comm 61-65 plan review
it n the building under construction; optional in other cases.
ase submit a copy of the orders

ifonal Approval O Denial O No Comment

Explanation for recommendation including any conflicts with local rules and regulations and suggested conditions:

Municipality Exercising Jurisdiction

Name and Address of Municipal Official (type or print) Telephone Number of Enforcement
Official
Signature of Municipal Enforcement Official Date Signed

SBD-9720 (R.01/2003)
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 90

SANITARY PERMIT REQUIREMENTS
Section Comm 20.09 (5) (b) 3. refers to s. Comm 83.25 (2), which reads as follows:

Comm 83.25 (2)ISSUANCEOF BUILDING PERMITS.(a) General. Pursuant to s. 145.95, Stats., the issuance
of building permits by a municipality for unsewered properties shall be in accordance with this subsection.

(b) New construction A municipality may not issue a building permit to commence construction or
installationof a structure that necessitates the use of a POWTS to serve the structure, unless:

1. The owner of the property possessaanitary permit for the installation of a POWTS in accordance
with s. Comm 83.21; or

Note: Section Comm 83.21 outlines the procedures for the issuance of sanitary permits. Sections 145.135 and 145.19, Stats.,
mandatethat no private sewage system may be installed unless the owner of the property holds a valid sanitary permit.

2. A POWTS of adequate capability and capacity to accommodate the wastewater flow and contaminant
load already exists to serve the structure.

Note: See ss. Comm 83.02 and 83.03 concerning the application of current code requirements to existing POWTS.

(c) Construction affectingvastewater flow or contaminant loatl. A municipality may not issue a
building permit to commence construction of any addition or alteration to an existing structur¢hehen
proposecconstruction will modify the design wastewater flow or contaminant load, or tiocdin, existing
POWTS, unless the owner of the property:

a. Possesses a sanitary permit to either modify the existing POWTS or construct a POWTS to
accommodat¢éhe modification in wastewater flow or contaminant load, or both; or

b. Provides documentatioto verify that the existing POWTS is fiafent to accommodate the
modificationin wastewater flow or contaminant load, or both.

2. For the purpose of this paragraph, a modification in wastewater flow or contaminant load shall be
consideredo occur:

a. For commercial facilities, public buildings, and places of employment, when there is a proposed change
in occupancy of the structure; thre proposed modificationfatts either the type or number of plumbing
appliancesfixtures or devices dischging to the system; and

b. For dwellings, when there is an increase or decrease in the number of bedrooms.

(d) Documentation of existing capabilitie®ocumentation to verify whether axisting POWTS can
accommodata modification in wastewater flow or contaminant load, or both, shall include at least one of
the following:

1. A copy of the plan for the existifgOWTS that delineates minimum and maximum performance
capabilitiesand which has been previously approved by the department or the governmental unit.

2. Information on thgperformance capabilities for the existing POWTS that has been recognized through
aproduct approval under ch. Comm 84.

3. A written investigative report prepared by an architect, engimksigner of plumbing systems,
designerof private sewage systems, master plumtaster plumber-restricted servimecertified POWTS
inspectoranalyzing the proposed modification and the performance capabilities of the existing POWTS.

(e)Setbacksl. A municipality may not issue a building permit for construction of any structure or addition
to a structure on a site where there exists a POWTS, unlegsapesed construction conforms to the
applicablesetback limitations under s. Comm 83.43 (8) (i).

2. The applicant for a building permit shall provide documentation to the municipality issuing the building
permit showing the location and setback distances for the proposed construction relative to all of the
following:

a. Existing POWTS treatment components.
b. Existing POWTS holding components.

c. Existing POWTS dispersal components.

Note: A municipality which issues building permits may delegate to the governmental unit responsible for issuing sanitary permits
the determination of whether the proposed construction wilcafor interfere with an existing POWTS relating to capability or
locationof the existing POWTS.
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89 DEPARTMENT OF COMMERCE

Comm 20-25 APPENDIX

MINIMUM FASTENER SCHEDULE TABLE

Other interior and exterior panel products and finishes installed per manufacturer requirements.
For engineered connectors, use manufacturer’s specified fasteners.

Description of Building Materials/Connection

Number and T ype of Fastener 123

Floor Framing

Joist to joist, face nailed over support
Joist to sill or girder, toe nail

Band or rim joist to joist, end nail
Band or rim joist to sill or top plate
Bridging to joist, toe nail each end
Built-up girder and beams, top loaded

Built-up girder and beams, side-loaded

Ledger strip to beam, face nail

2-12d

2-16d, 3-8d

3-16d

2-16d at 16” o.c.

2-8d

10d at 32" o.c. at top and bottom and

staggered and two at ends and at
each splice

16d at 16" o.c. at top and bottom and
staggered and two at ends and at
each splice

3-16d each joist

Joist on ledger to beam, toe nail 3-8d

Wall Framing

Sole plate to joist or blocking, face nalil 16d at 16” o.c.
Top or sole plate to stud, end nail 2-16d

Stud to sole plate, toe nail 4-8d or 3-16d
Doubled studs, face nalil 16d at 24" o.c.
Doubled top plates, face nalil 16d at 16” o.c.
Top plates, laps and intersections, face nalil 2-16d

Continuous header, two pieces

Continuous header to stud, toe nail

1” corner brace to each stud and plate, face nalil
Built-up corner studs

16d at 16” o.c. along each edge
4-8d

2-8d or 2 staples, 1 3/4”

16d at 30" o.c., 16d at 24" o.c.

Roof/Ceiling Framing

Ceiling joists to plate, toe nail

Ceiling joist, laps over partitions, face nalil

Ceiling joist to parallel rafters, face nalil

Raf)ter to plate, toe nail (maximum 6’ rafter span, engineered connector for lon-
ger

Roof rafters to ridge, valley or hip rafters, toe nail

Roof rafters to ridge, valley or hip rafters, face nalil

Collar ties to rafters, face nail

2-16d, 3-8d
3-16d
3-16d
2-16d, 3-8d

4-16d
3-16d
3-8d

Boards and planks

1” x 6” subfloor or less to each joist, face nail

Wider than 1" x 6” subfloor toe to each joist, face nail

2" subfloor to joist or girder, blind and face nail

1” x 6” roof sheathing to each bearing, face nail

1”7 x 8” roof sheathing to each bearing, face nail

Wider than 1” x 8" roof sheathing to each bearing, face nail
2-inch planks

2-8d or 2 staples, 1 3/4”
3-8d or 4 staples 1 3/4”
2-16d

2-8d or 2 staples, 1 3/4”
2-8d or 3 staples, 1 3/4”
3-8d or 4 staples, 1 3/4”
2-16d at each bearing
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Comm 20-25 APPENDIX

WISCONSINADMINISTRATIVE CODE

Panel Sheathing

Spacing of Fastener

Material Fastener Edges Intermediate Supports
Engineered wood panel for
subfloor and roof sheathing
and wall corner wind bracing
to framing
5/16-inch to 1/2—inch 6d common or deformed nail 6" 1274
or staple, 1 1/2”
5/8-inch to 3/4—inch 8d smooth or common, 6d 6" 1274
deformed nail, or staple, 14
ga. 13"
7/8-inch to 1-inch 8d common or deformed nail 6" 12"
1 1/8-inch to 1 1/4-inch 10d smooth or common, or 8d 6" 12”
deformed nail
Combination subfloor/
underlayment to framing
3/4—inch or less 6d deformed or 8d smooth or 6" 12"
common nail
7/8—inch to 1-inch 8d smooth, common or 6" 12"
deformed nail
1 1/8-inch to 1 1/4-inch 10d smooth or common or 8d 6" 12"
deformed nail
Wood panel siding to fram-
ing
1/2-inch or less 6d corrosion-resistant siding 6" 12"
and casing nails
5/8-inch 8d corrosion-resistant siding 6" 12"

and casing nails

<Al nails are smooth—common, box or deformed shank except where otherwise stated

2Nail is a general description and may be T-head, modified round head or round head.

3Staples are 16—gauge wire, unless otherwise noted, and have a minimum 7/16—inch o.d. crown width.
4Staples shall be spaced at not more than 10 inches o.c. at intermediate supports for floors.
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91 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

UDC Floor & Ceiling Joist and Roof Rafter Span B&bles
And Design \alue Tables

Use the following Spanables to determine the maximum spans for floor and ceiling joists and roof rafters.
These spans are based on:

* simple, single spans (although the tables may be safely used for continuous two—span floor joists)

e uniformly distributed loads

e fully supported members with one edge properly sheathed and nailed

e for floor joists and roof rafters, the top edge shall be properly sheathed and nailed

e roof rafter slopes of at least 3:12

The criteria for each Sparable is given in the upper left hand corner and is also summarized in the table of
Span Bbles below Choose the appropriate Spaable based on the member type and required loading. Select
your desired member depth, member spacing and span to determine the minimum Fb value. Note that these
tables include recommended deflection criteria. Howduestrict code compliance, only the Fb strength
requirements must be satisfied. The modulus of elasticity (E) values, would be met for serviceability purpose
only.

Note that straight-line interpolation is permitted for intermediate spans and design values. Span is measure(
from face to face of supports plus one—half of the required bearifgtfdn wood or metal and’3on
masonry or concrete at each end. For sloping rafters, the span is measured along the horizontal projection.

Section Comm 21.27 allows reduction of the snow live load for roof slopes greater than 30 degrees (7/12 slo
based on the formula Cs = 1 — (a—30)/40, whiards the slope of the roof expressed in degrees. Following is
a table of tabulated values for certain roof slopes.

Zone 1 Live Zone 2 Live
Slope | Angle in Degrees| Load (psf) Load (psf)
7/12 30 40 30
10/12 40 30 22.5
12/12 45 25 18.8
14/12 50 20 15

Use the Design alue tables following the Spamfles to determine the acceptable species and grades to satisfy
minimum Fb values obtained from the Spabl€s. The Designalue tables assume at least three members
spaced no more than 24” on centblse the Normal Duration column Fb values for joists and the Snow Load
ing column Fb values for rafters.

See the following examples for further guidance.

Tables ae reprinted courtesy of American Foest & Paper Association.
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 92
Live Dead
Table Load Load
No. Member Type| (psf) (psf) Condition (Deflection)*
F-2 Floor Joists 40 10 - L/360
C-1 Ceiling Joists 10 5 Drywall ceiling, no attic storage L/240
C-2 Ceiling Joists 20 10 Attic storage L/240
30 Maximum 2 layers of asphalt shingles or
R-2 Roof Rafters | (Zone 2) 10 wood shakes/shingles L/240
40 Maximum 2 layers of asphalt shingles or
R-3 Roof Rafters | (Zone 1) 10 wood shakes/shingles L/240
30
R-10 Roof Rafters | (Zone 2) 20 Heavy roof covering (clay tile) L/240
40
R-11 Roof Rafters | (Zone 1) 20 Heavy roof covering (clay tile) L/240
30 Maximum 2 layers of asphalt shingles or
R-14 Roof Rafters | (Zone 2) 10 wood shakes/shingles L/180
40 Maximum 2 layers of asphalt shingles or
R-15 Roof Rafters | (Zone 1) 10 wood shakes/shingles L/180
30
R-22 Roof Rafters | (Zone 2) 20 Heavy roof covering (clay tile) L/180
40
R-23 Roof Rafters | (Zone 1) 20 Heavy roof covering (clay tile) L/180

*Deflection criteria are optional. For roof rafters with drywall on the underside, use the stricter L/240 tables tc
limit deflection.

Example 1. Floor Joists. Assume a required single span of 12'-9”, dead load of 10 psf and joists spaced 16
inches on centerTable F-2 (see following highlighted tables) shows that one solution is a grade of 2x8 having
an Fb value of 1255 would allow a span of 12'-10 which satisfies the condition. (Note that the recommended
value to limit deflection would be 1,600,000.) Going to the Desgjne/Rbles, we find that as an example,

2x8 Hem Fir grade No.1 has an Fb value of 1310 for normal duration. (It also has an E value of 1,500,000
which doesot satisfy the recommended deflection criteria.)

Example 2. Rafters. Assume a horizontal projected span of 13'-0", a live load of 40 psf, dead load of 10 psf, :
roof slope of 4/12 and rafters spaced 16 inches on cesitece the slope is shallower than 7/12, there is no
allowable reduction of the snow live loadble R-3 shows that a 2x8 having an Fb value of 1300 would allow
a span of 13'-1" which satisfies the condition. (Note that the recommended E value to limit deflection would
be 1,120,000.) Going to the Desigalde Bbles, we find that as an example, 2x8 Douglas Fir-Larch grade
No.2 has an Fb value of 1390 for snow loading. (It also has an E value of 1,600,000 which satisfies the reco
mended deflection criteria.)
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WISCONSINADMINISTRATIVE CODE

Example 1
Species and Grade Size Design Value in Modulus Grading
Bending, ""Fb" of Rules
Normal Snow Elasticity Agency
Duration Loading "E"
Eastern White Pine
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 | NELMA
Select Structural 1725 1985 1,200,000 | NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
Hem Fir
Select Structural 2415 2775 1,600,000
No.l & Btr 1810 2085 1,500,000
No.1 1640 1885 1,500,000
No.2 1465 1685 1,300,000
No.3 2x4 865 990 1,200,000
Stud 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 635 725 1,200,000
Utility 290 330 1,100,000
Select Structural 2095 2405 1,600,000
No.l & Btr 1570 1805 1,500,000
No.1 2x6 1420 1635 1,500,000
No.2 1270 1460 1,300,000
No.3 750 860 1,200,000
Stud 775 89S 1,200,000
Select Structural 1930 2220 1,600,000 | WCLIB
No.l & Btr 1450 1665 _1.5.00_0.0—0 WWPA
No.l 2x8 1310 1510 § _1,500.000 )
No.2 1175 1350 1,300,000
No.3 690 795 1,200,000
Select Structural 1770 2035 1,600,000
No.l & Btr 1330 1525 1,500,000
No.1 2x10 1200 1380 1,500,000
No.2 1075 1235 1,300,000
No.3 635 725 1,200,000
Select Structural 1610 1850 1,600,000
No.l & Btr 1210 1390 1,500,000
No.1 2x12 1095 1255 1,500,000
No.2 980 1125 1,300,000
No.3 575 660 1,200,000
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE
Example 2
Species and Grade Size Design Value in Modulus Grading
Bending_, ""Fb"' of Rules
Normal Snow Elasticity Agency
Duration Loadin "E"
Cottonwood
Select Structural 1510 1735 1,200,000
No.1 1080 1240 1,200,000
No.2 1080 1240 1,100,000
No.3 2x4 605 695 1,000,000
Stud 600 690 1,000,000
Construction 805 925 1,000,000
Standard 460 530 900,000
Utility 200 230 900,000
Select Structural 1310 1505 1,200,000
No.1 935 1075 1,200,000
No.2 2x6 935 1075 1,100,000
No.3 525 600 1,000,000
Stud 545 630 1,000,000
Select Structural 1210 1390 1,200,000 | NSLB
No.1 2x8 865 990 1,200,000
No.2 865 990 1,100,000
No.3 485 555 1,000,000
Select Structural 1105 1275 1,200,000
No.1 2x10 790 910 1,200,000
No.2 790 910 1,100,000
No.3 445 510 1,000,000
Select Structural 1005 1155 1,200,000
No.1 2x12 720 825 1,200,000
No.2 720 825 1,100,000
No.3 405 465 1,000,000
| Douglas Fir-Larch
Select Structural 2500 2875 1,900,000
No.l & Btr 1985 2280 1,800,000
No.1 1725 1985 1,700,000
No.2 1510 1735 1,600,000
No.3 2x4 865 990 1,400,000
Stud 855 980 1,400,000
Construction 1150 1325 1,500,000
Standard 635 725 1,400,000
Utility 315 365 1,300,000
Select Structural 2170 2495 1,900,000
No.l & Btr 1720 1975 1,800,000
No.1 2x6 1495 1720 1,700,000
No.2 1310 1505 1,600,000
No.3 750 860 1,400,000
Stud 775 895 1,400,000
Select Structural 2000 2300 1,900,000 | WCLIB
No.1 & Str 1585 1825 1,800,000 | WWPA
No.1 2x8 1380 1585 _1_7_00_00_0
No.2 1210 1390 | _1,600.000 ]
No.3 690 795 1,400,000
Select Structural 1835 2110 1,900,000
No.l & Btr 1455 1675 1,800,000
No.1 2x10 1265 1455 1,700,000
No.2 1105 1275 1,600,000
No.3 635 725 1,400,000
Select Structural 1670 1920 1,900,000
No.l & Btr 1325 1520 1,800,000
No.1 2x12 1150 1325 1,700,000
No.2 1005 1155 1,600,000
No.3 575 660 1,400,000
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DESIGN CRITERIA:

Deflection — For 40 psf live load.

Limited to span in inches divided by 360.
Strength — Live load of 40 psf plus dead load

of 10 psf determines the required bending design value.

Joist
Size  Spacing
(in)  (in)
0.8 0.9 1.0 1.1
12.0 8-6 8-10 9-2 9-6
16.0 7-9 8-0 8-4 8-7
2x6 19.2 7-3 -7 7-10 8-1
24.0 6-9 7-0 7-3 7-6
12.0 n-3 11-8 12-1 12-6
16.0 10-2 10-7 11-0 11-4
2x8 19.2 9-7 10-0 10-4 10-8
24.0 8-1 9-3 9-7 9-11
12.0 14-4 14-11 15-5 15-11
16.0 13-0 13-6 14-0 14-6
2x10 19.2 12-3 12-9 13-2 13-7
24.0 n-4 11-10 12-3 12-8
12.0 17-5 18-1 18-9 19-4
16.0 15-10 16-5 17-0 17-7
2x12 19.2 14-11 15-6 16-0 16-7
24.0 13-10 14-4 14-11 15-4
F, 12.0 718 777 833 888
F, 16.0 790 855 917 977
F, 19.2 840 909 975 1039
F, 24.0 905 979 1050 1119

Note: The required bending design valug, iR pounds per square inch is shown at the bottom of each table and is applicable to all lumber sizes shown. Spans are shown in feet-inches and are limited to 26’ and less. Check

of supply for availability of lumber in lengths greater than 20'.

TABLE F-2

FLOOR JOISTS WITH L/360 DEFLECTION LIMITS

12-10
11-8
11-0
10-2

16-5
14-11
14-0
13-0

19-11
18-1
17-0

15-10

941
1036
1101

1186

16-10
15-3
14-5
13-4

20-6
18-7
17-6

16-3

993
1093
1161

1251

Modulus of Elasticity, E, in 1,000,000 psi

14 15 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4
10-3 10-6 10-9 10-11 1-2 11-4 11-7 11-9 11-11 12-1 12-3
9-4 9-6 9-9 9-1 10-2 10-4 10-6 10-8 10-10 1-0 11-2

8-9 9-0 9-2 9-4 9-6 9-8 9-10 10-0 10-2 10-4 10-6
8-2 8-4 8-6 8-8 8-10 9-0 9-2 9-4 9-6 9-7 9-9
13-6 13-10 14-2 14-5 14-8 15-0 15-3 15-6 15-9 15-11 16-2
12-3 12-7 12-10 13-1 13-4 13-7 13-10 14-1 14-3 14-6 14-8

11-7 11-10 12-1 12-4 12-7 12-10 13-0 13-3 13-5 13-8 13-10
10-9 11-0 11-3 11-5 11-8 11-11 12-1 12-3 12-6 12-8 12-10
17-3 17-8 18-0 18-5 18-9 19-1 19-5 19-9 20-1 20-4 20-8
15-8 16-0 16-5 16-9 17-0 17-4 17-8 17-11 18-3 18- 6 18-9
14-9 15-1 15-5 15-9 16-0 16-4 16-16-11 17-2 17-5 17-8

13-8 14-0 14-4 14-7 14-11 15-2 15-5 15-8 15-11 16-2 16-5
21-0 21-6 21-11 22-5 22-10 23-3 23-7 24-0 24-5 24-9 25-1

19-1 19-6 19-11 20-4 20-9 21-1 21-6 21-10 22-2 22-6 22-10

17-11 18-4 18-9 19-2 19-6 19-10 20-2 20-6 20-10 21-2 21-6
16-8 17-0 17-5 17-9 18-1 18-5 18-9 19-1 19-4 19-819-11
1043 1092 1140 1187 1233 1278 1323 1367 1410 1452 1494
1148 1202 1255 1306 1357 1407 1456 1504 1551 1598 1644
1220 1277 1333 1388 1442 1495 1547 1598 1649 1698 1747
1314 1376 1436 1496 1554 1611 1667 1722 1776 1829 1882
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TABLE C-1

CEILING JOISTS WITH L/240 DEFLECTION LIMITS

DESIGN CRITERIA:

Deflection — For 10 psf live load.

Limited to span in inches divided by 240.

Strength — Live Load of 10 psf plus

dead load of 5 psf determines the required fiber stress value.

Joist

Size  Spacing

(in)  (in)

0.8 0.9 1.0 11 1.2

12.0 9-10 10-3 10-7 10-11 1-3
16.0 8-1 9-4 9-8 9-1 10-3

2x4 19.2 8-5 8-9 9-1 9-4 9-8
24.0 7-10 8-1 8-5 8-8 8-1

Modulus of Elasticity, E, in 1,000,000 psi

XIAN3ddV S2-0¢ wwo)

10-9 10-11

120 15-6 16-1 16-8 17-2 17-8
16.0 14-1 14-7 15-2 15-7 16-1
2x6 192 13-3 13-9 14-3 14-8 15-2
240 12-3 12-9 13-3 13-8 14-1

12.0 20-5 21-2 21-11  22-8 23-4
16.0 18-6 19-3 19-11  20-7 21-2
2x8 19.2 17-5 18-1 18-9 19-5 19-11

17-8 17-11

240 16-2 16-10 17-5 18-0 18- 6

120 26-0
16.0 23-8 24-7 25-5

2x10 19.2 22-3 23-1 23-11  24-9 25-5
240 20-8 21-6 22-3 22-11 23-8

F, 12.0 n 769 825 880 932
F, 16.0 783 847 909 968 1026

Fy 19.2 832 900 965 1029 1090
Fo 24.0 896 969 1040 1108 1174

A0 IAILVHLSININAVYNISNOODSIM
B-uIsuoasIM-sIBa| so0p//:di@PS SPOI "WPE JUBLIND JIOREY "ON 800Z 1290100 Jaisibaxiq paroway

Note: The required bending design valug, iR pounds per square inch is shown at the bottom of each table and is applicable to all lumber sizes shown si8pansraieet-inches and are limited to 26’ and less. Check sources of

supplyfor availability of lumber in lengths greater than 20'.
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TABLE C-2
CEILING JOISTS WITH L/240 DEFLECTION LIMITS

66

DESIGN CRITERIA:

Deflection — For 20 psf live load.

Limited to span in inches divided by 240.

Strength — Live Load of 20 psf plus

dead load of 10 psf determines the required bending design value.

Joist Modulus of Elasticity, E, in 1,000,000 psi

=%

Py
@
3
o
<
@
o
(=3
T
@
«Q
7
Size  Spacing 5
(i) (in) S
0.8 0.9 1.0 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9 2.0 2.1 2.2 23 24 g
0}
12.0 7-10 8-1 8-5 8-8 8-1 9-2 9-5 9-8 9-10 10-0 10-3 10-5 10-7 10-9 10-11 n-1 11-3 §
16.0 7-1 7-5 7-8 7-1 8-1 8-4 8-7 8-9 8-1 9-1 9-4 9-6 9-8 9-9 9-1 10-1 10-3 o5}
2x4 19.2 6-8 6-11 7-2 7-5 7-8 7-10 8-1 8-3 8-5 8-7 8-9 8-1 9-1 9-3 9-4 9-6 9-8 pd
24.0 6-2 6-5 6-8 6-11 7-1 7-3 7-6 7-8 7-10 8-0 8-1 8-3 8-5 8-7 8-8 8-10 8-1 °
0
o 8
12.0 12-3 12-9 13-3 13-8 14-1 14-5 14-9 15-2 15-6 15-9 16-1 16-4 16— 86-11 17-2 17-5 17-8 % =
16.0 n-2 11-7 12-0 12-5 12-9 13-1 13-5 13-9 14-1 14-4 14-7 14-11 15-2 15-5 15-7 15-10 16-1 > 2
2x6 19.2 10-6 10-11 n-4 11-8 12-0 12-4 12-8 12-11 13-3 13-6 13-9 14-0 14-3 14-6 14-8 14-11 15-2 3 %
24.0 9-9 10-2 10-6 10-10 n-2 11-5 11-9 12-0 12-3 12-6 12-9 13-0 13-3 13-5 13-8 13-10 14-1 I'ZI'I =1
z g
12.0 16-2 16-10 17-5 18-0 18-6 19-0 19-6 19-11 20-5 20-10 21-2 21-7 21-11 22-4 22-8 23-0 23-4 O 3
16.0 14-8 15-3 15-10 16- 4 16-10 17-3 17-9 18-1 18-6 18-11 19-3 19-7 19-11 20-3 20-7 20-11 21-2 m 8
2x8 19.2 13-10 14-5 14-11 15-5 15-10 16-3 16-8 17-1 17-5 17-9 18-1 18-5 18-9 19-1 19-5 19-819-11 8 %
24.0 12-10 13-4 13-10 14-3 14-8 15-1 15-6 15-10 16-2 16-6 16-10 17-2 17-5 17-9 18-0 18-3 18-6 20
< 2
m ©
D =
12.0 20-8 21-6 22-3 22-11 23-8 24-3 24-10 25-5 26-0 9 8'
16.0 18-9 19-6 20-2 20-10 21-6 22-1 22-7 23-1 23-8 24-1 24-7 25-0 25-525-10 8
2x10 19.2 17-8 18-4 19-0 19-7 20-2 20-9 21-3 21-9 22-3 22-8 23-1 23-23-11 24-4 24-9 25-1 25-5 0}
24.0 16-5 17-0 17-8 18-3 18-9 19-3 19-9 20-2 20-8 21-1 21- 621-10 22-3 22-7 22-11 23-4 23-8 %
=
0
8
F 12.0 896 969 1040 1108 1174 1239 1302 1363 1423 1481 1539 1595 1651 1706 1759 1812 1864 2
F, 16.0 986 1067 1145 1220 1293 1364 1433 1500 1566 1631 1694 1756 1817 1877 1936 1995 2052 5
F 19.2 1048 1134 1216 1296 1374 1449 1522 1594 1664 1733 1800 1866 1931 1995 2058 2120 2181 o )
F, 24.0 1129 1221 1310 1396 1480 1561 1640 1717 1793 1866 1939 2010 2080 2149 2217 2283 2349 o g
Note: The required bending design vallg,in pounds per square inch is shown at the bottom of each table and is applicable to all lumber sizes shown. Spans are shown in feet-inches and are limited to 26’ and less.Check sogces?b
supply for availability of lumber in lengths greater than 20’. %
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TABLE R-2 0
RAFTERS WITH L/240 DEFLECTION LIMIT ATION g
3
8
DESIGN CRITERIA: i
Strength — Live Load of 30 psf plus ¢Nn
Dead Load of 10 psf determines the required bending design value. >
Deflection — For 30 psf live load. h)
Limited to span in inches divided by 240. I'?I
4
Rafter Bending Design \alue, k, (psi) o
Size Spacing >
(in) (in)
300 400 500 600 700 800 9001000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 22@00
12.0 6-2 7-1 7-1 8-8 9-5 10-0 10-8 11-3 11-9 12-4 12-10 13-3 13-9 14-2 14-8 15-1 15-615-11
16.0 5-4 6-2 6-10 7-6 8-2 88 9-3 9-910-2 10-8 11-1 11-6 11-11 12-4 12-8 13-1 13-5 13-9 14-1 14-5
2x 6 19.2 4-10 5-7 6-3 6-10 7-5 7-1 85 81 9-4 9-9 10-1 10-6 10-10 M-3 11-7 11-11 12-3 12-7 12-10 13-2 13-6
24.0 4-4 5-0 5-7 6-2 6-8 7-1 7-67-1 8-4 88 9-1 9-5 9-910-0 10-4 10-810-11 1-3 11-6 11-9 12-0 12-4
12.0 8-1 9-4 10-6 11-6 12-5 13-3 14-0 14-10 15-6 16-3 16-10 17-6 18-1 18-9 19-419-10 20-5 20-11
16.0 7-0 81 9-1 9-1 10-9 11-6 12-2 12-10 13-5 14-0 14-7 15-2 15-8 16-3 16-9 17-2 17-8 18-1 18-7 19-0
2x 8 19.2 6-5 7-5 8-3 9-1 9-910-6 11-1 11-8 12-3 12-10 13-4 13-10 14-4 14-10 15-3 15-8 16-2 16-716-11 17-4 17-9
24.0 5-9 6-7 7-5 81 89 9-49-1 10-6 11-0 11-6 11-11 12-5 12-10 13-3 13-8 14-0 14-514-10 15-2 15-6 15-10 16-3

12.0 10-4 11-11 13-4 14-8 15-10 16-11 17-11 18-11 19-1@0-8 21-6 22-4 23-123-11 24-7 25-4 26-0
16.0 8-11 10-4 11-7 12-8 13-8 14-8 15-6 16-4 17-217-11 18-8 19-4 20-0 20-8 21-421-11 22-6 23-1 23-8 24-3
2x10 19.2 8-2 9-5 10-7 11-7 12-6 13-4 14-2 14-11 15-8 16-4 17-0 17-8 18-318-11 19-6 20-0 20-7 21-1 21-8 22-2 22-8
24.0 7-4 85 9-5 10-4 11-2 11-11 12-8 13-4 14-0 14-8 15-315-10 16-4 16-11 17-5 17-11 18-5 18-11 19-4 19-10 20-3 20-8

12.0 12-7 6 16-3 17-9 19-3 20-6 21-9 23-0 24-1 25-2
16.0 10-11 12-7 14-1 15-5 16-8 17-918-10 19-11 20-1021-9 22-8 23-6 24-4 25-225-11
2x12 19.2 9-11 11-6 12-10 14-1 15-2 16-3 17-3 18-2 19-(9-11 20-8 21-6 22-3 23-0 23-8 24-4 25-0 25-8
24.0 8-1 10-3 11-6 12-7 13-7 14-6 15-5 16-3 17-0 17-9 18-6 19-1»-11 20-6 21-2 21-9 22-5 23-0 23-6 24-1 24-8 25-2

A0 IAILVHLSININAVYNISNOODSIM
82/A0B"UISUOISIM'SIBa|'SO0P//:diEPS SP0D "WIPe JULIND I0FEY "ON 8007 1970100 JaisiBayiq panoway

12.0 015 023 032 043 054 066 078 092 106 121 136 152 169 186 204 222 241 260

16.0 0.13 020 028 037 047 057 068 08 092 105 118 132 146 161 176 192 208 225 242 260

19.2 0.12 018 026 034 043 052 062 073 084 09 108 120 133 147 161 175 190 205 221 237 253

24.0 011 0.16 023 030 038 046 055 065 075 08 09 108 119 131 144 157 170 184 198 212 227 241

Note: The required modulus of elasticiy, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet-inches af
arelimited to 26’ and less. Check sources of supply for availability of lumber in lengths greater than 20'.

mmmm
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DESIGN CRITERIA:
Strength — Live Load of 40 psf plus

Dead Load of 10 psf determines the required bending design value.
Deflection — For 40 psf live load.
Limited to span in inches divided by 240.

Size

(in)

2x 6

2x 8

2x10

2x12

mmmm

Note: The required modulus of elasticiy, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet-inc

Spacing

(in)

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

0.14
0.12
0.11
0.10

0.22
0.19
0.18
0.16

14-6
12-7
11-6
10-3

0.31
0.27
0.24
0.22

13-1

11-4

10-4
9-3

15-11
13-9

12-7

11-3

0.41
0.35
0.32
0.29

14-2
12-3
11-2
10-0

17-2
14-11
13-7
12-2

0.51
0.44
0.41
0.36

800

11-10 12-7 13-3 13-11
10-3 10-10 -6 12-0
9-49-1 10-6 11-0

8-4

15-1 16-016-11 17-9

9001000 1100

TABLE R-3
RAFTERS WITH L/240 DEFLECTION LIMIT ATION

Rafter Bending Design \alue, k, (psi)

1200

1300

1400

1500

1600

1700

1800

1900

2000

9-610-0 10-6 11-0 11-5 11-11 12-4 12-8 13-1 13-613-10 14-2
9-®-11 10-3 10-8 11-0 11-4 11-8 12-0 12-4 12-7 12-11

8-3

8-8

9-1

7-67-11 8-4

6-9

8-1

7-1

9-4

7-5

8-8
7-9

9-1
8-1

9-5
8-5

2100

2200

23a00

9-910-0 10-4 10-8 10-11 1-3 1.1-6 11-9 12-0 12-4
9-19-0 10-3 10-6 10-911-0

8-8

9-0

9-3

9-6

14-6 15-1 15-8 16-3 16-9 17-3 17-9 18-3 18-9
12-7 13-1 13-7 14-0 14-6l4-11 15-5 15-10 16-3 16-7 17-0
11-6 11-11 12-5 12-10 13-3 13-8 14-0 14-514-10 15-2 15-6 15-10 16-3

9-10 10-3 10-8 11-1 11-6 11-10 12-2 12-7 12-11 13-3 13-7 13-11 14-2 14-6

18-6 19-3 20-0 20-8 21-4 22-0 22-8 23-Z8-11

13-1 13-10 14-8 15-4 16-0 16-8 17-417-11 18-6 19-1 19-7 20-2 20-8 21-2 21-8
11-11 12-8 13-4 14-0 14-8 15-315-10 16-4 16-11 17-5 17-11 18-5 18-11 19-4 19-10 20-3 20-8

10-8 11-4 11-11 12-6 13-1 13-7 14-2 14-8 15-1 15-7 16-0 16-¥-11 17-4 17-9 18-1 18-6

18-4 19-6 20-6 21-7 22-6 23-5 24-4 25-2 26-0
15-11 16-1017-9 18-8 19-6 20-3 21-1 21-9 22-6 23-23-10 24-6 25-2 25-9

14-6 15-5 16-3 17-0 17-9 18-6 19-1®¥-11 20-6 21-2 21-9 22-5 23-0 23-6 24-1 24-8 25-2
13-0 13-9 14-6 15-315-11 16-7 17-2 17-9 18-418-11 19-6 20-0 20-6 21-1 21-7 22-0 22-6

0.63
0.54
0.50
0.44

0.75
0.65
0.59
0.53

0.88
0.76
0.69
0.62

1.01
0.88
0.80
0.71

1.15
1.00
0.91
0.81

arelimited to 26’ and less. Check sources of supply for availability of lumber in lengths greater than 20'.

1.30
1.12
1.03
0.92

1.45
1.26
1.15
1.03

1.61
1.39
1.27
1.14

1.77
1.54
1.40
1.25

1.94
1.68
1.54
1.37

2.12
1.83
1.67
1.50

2.30
1.99
181
1.62

2.48
2.15
1.96
1.75

231
211
1.89

2.48
2.26
2.02

2.42
2.16

2.58
2.30

TOT
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TABLE R-10 0
RAFTERS WITH L/240 DEFLECTION LIMIT ATION g
3
8
DESIGN CRITERIA i
Strength — Live Load of 30 psf plus ¢Nn
Dead Load of 20 psf determines the required bending design value >
Deflection — For 30 psf live load. h)
Limited to span in inches divided by 240. I'?I
. . . 4
Rafter Bending Design \alue, k, (psi) o
Size Spacing ;
(in) (in)
300 400 500 600 700 800 9001000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2B0OO
12.0 5-6 6-4 7-1 7-9 85 9-0 9-610-0 10-6 11-0 11-5 11-11 12-4 12-8 13-1 13-613-10 14-2 14-7 14-11 15-3 15-7 15-11
16.0 4-9 5-6 6-2 6-9 7-3 7-9 83 88 9-1 9-®-1 10-3 10-8 11-0 11-4 11-8 12-0 12-4 12-7 12-11 13-2 13-6 13-9 14-0 14-3
2% 6 19.2 4-4 5-0 5-7 6-2 6-8 7-1 7-67-1 8-4 8-8 9-1 9-5 9-910-0 10-4 10-8 10-11 1-3 11-6 11-9 12-0 12-4 12-7 12-10 13-1
24.0 3-1 4-6 5-0 5-6 5- 6- 6-9 7-1 7-5 7-9 81 85 88 9-0 9-3 9-6 O9-®-0 10-3 10-6 10-911-0 11-3 11-5 11-8
2
12.0 7-3 84 9-4 10-3 11-1 11-10 12-7 13-3 13-11 14-6 15-1 15-8 16-3 16-9 17-3 17-9 18-3 18-9 19-2 19-8 20-1 2@0611 ((-/;
16.0 6-3 7-3 81 81 9-7 10-3 10-10 -6 12-0 12-7 13-1 13-7 14-0 14-614-11 15-5 15-10 16-3 16-7 17-0 17-5 17-9 18-1 18-@8-10 0
2x 8 19.2 5-9 6-7 7-5 81 8-9 9-49-11 10-6 11-0 11-6 11-11 12-5 12-10 13-3 13-8 14-0 14-514-10 15-2 15-6 15-10 16-3 16-7 16-10 17-2 z
24.0 5-2 5-1 6-7 7-3 7-10 8-4 81 9-4 9-10 10-3 10-8 11-1 11-6 11-10 12-2 12-7 12-11 13-3 13-7 13-11 14-2 14-6 14-10 15-1 15-5 )
Z
>
12.0 9-3 10-8 11-11 13-1 14-2 15-1 16-016-11 17-9 18-6 19-3 20-0 20-8 21-4 22-0 22-8 23-ZB-11 24-6 25-1 25-7 g
16.0 8-0 9-3 10-4 11-4 12-3 13-1 13-10 14-8 15-4 16-0 16-8 17-417-11 18-6 19-1 19-7 20-2 20-8 21-2 21-8 22-2 22-8 23-1 23-7 24-0 =
2x10 19.2 7-4 85 9-5 10-4 11-2 11-11 12-8 13-4 14-0 14-8 15-315-10 16-4 16-11 17-5 17-11 18-5 18-11 19-4 19-10 20-3 20-8 21-1 21-621-11 =
24.0 6-6 7-7 8-5 9-310-0 10-8 11-4 11-11 12-6 13-1 13-7 14-2 14-8 15-1 15-7 16-0 16-B-11 17-4 17-9 18-1 18-618-11 19-3 19-7 (ﬁ
>
d
12.0 n-3 13-0 14-6 15-11 17-2 18-4 19-6 20-6 21-7 22-6 23-5 24-4 25-2 26-0 I'<I'I
16.0 9-9 11-3 12-7 13-9 14-11 15-11 16-1017-9 18-8 19-6 20-3 21-1 21-9 22-6 23-23-10 24-6 25-2 25-9 o
2x12 19.2 8-11 10-3 11-6 12-7 13-7 14-6 15-5 16-3 17-0 17-9 18-6 19-1®-11 20-6 21-2 21-9 22-5 23-0 23-6 24-1 24-8 25-2 25-8 o
24.0 7-1 9-2 10-3 11-3 12-2 13-0 13-9 14-6 15-315-11 16-7 17-2 17-9 18-418-11 19-6 20-0 20-6 21-1 21-7 22-0 22-6 23-0 23-Z8-10 o
m
E 12.0 011 017 023 031 038 047 056 066 076 08 097 109 121 133 146 159 172 186 200 214 229 244 260
E 16.0 0.09 014 020 026 033 041 049 057 066 075 084 094 105 115 126 137 149 161 173 186 199 212 225 239 253
E 19.2 0.09 013 018 024 030 037 044 052 060 068 077 086 095 105 115 125 136 147 158 170 1.81 193 205 218 231
E 24.0 0.08 012 016 022 027 033 040 046 054 061 069 077 085 094 103 112 122 131 141 152 162 173 184 195 206

Note: The required modulus of elasticiy, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet-inches

arelimited to 26’ and less. Check sources of supply for availability of lumber in lengths greater than 20’.
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DESIGN CRITERIA:
Strength — Live Load of 40 psf plus

RAFTERS WITH L/240 DEFLECTION LIMIT ATION

Dead Load of 20 psf determines the required bending design value.
Deflection — For 40 psf live load.
Limited to span in inches divided by 240.

TABLE R-11

Size Spacing
(in) (in) Rafter Bending Design Vlue, F, (psi)
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 | 2200 2300 2400 | 2500 2600 2700
12.0 5-0 5-10 6-6 7-1 7-8 8-2 8-8 9-2 10-6 11-0 11-5 11-11 | 12-4 12-8 13-1 13-6 13-10 | 14-2 14-7 | 14-11 | 15-3 15-7 | 15-11
16.0 4-4 5-0 5-7 6-2 6-8 7-1 7-6 7-11 9-1 9-6 9-11 10-3 10-8 11-0 11-4 11-8 12-0 12-4 12-7 | 12-11 | 13-2 13-6 | 13-9 14-0 14-3
2x6 19.2 4-0 4-7 5-1 5-7 6-1 6-6 6-10 7-3 8-4 8-8 9-1 9-5 9-9 10-0 10-4 10-8 10-11 | 11-3 11-6 | 11-9 12-0 12-4 | 12-7 12-10 | 13-1
24.0 3-7 4-1 4-7 5-0 5-5 5-10 6-2 6-6 7-5 7-9 8-1 8-5 8-8 9-0 9-3 9-6 9-9 10-0 10-3 | 10-6 10-9 11-0 | 11-3 11-5 11-8
12.0 6-7 7-8 8-7 9-4 10-1 10-10 | 11-6 12-1 13-11 | 14-6 15-1 15-8 16-3 16-9 17-3 17-9 18-3 18-9 19-2 | 19-8 20-1 20-6 | 20-11
16.0 5-9 6-7 7-5 8-1 8-9 9-4 9-11 10-6 12-0 12-7 13-1 13-7 14-0 14-6 14-11 | 15-5 15-10 | 16-3 16-7 | 17-0 17-5 17-9 | 18-1 18-6 18-10
2x8 19.2 5-3 6-0 6-9 7-5 8-0 8-7 9-1 9-7 11-0 11-6 11-11 | 12-5 12-10 | 13-3 13-8 14-0 14-5 14-10 | 15-2 | 15-6 15-10 | 16-3 | 16-7 16-10 | 17-2
24.0 4-8 5-5 6-0 6-7 7-2 7-9 8-1 8-7 9-10 10-3 10-8 11-1 11-6 11-10 | 12-2 12-7 12-11 | 13-3 13-7 | 13-11 | 14-2 14-6 | 14-10 | 15-1 15-5
12.0 8-5 9-9 10-11 | 11-11 | 12-11 | 13-9 14-8 15-5 17-9 18-6 19-3 20-0 20-8 21-4 22-0 22-8 23-3 23-11 | 24-6 | 25-1 25-7
16.0 7-4 8-5 9-5 10-4 11-2 11-11 | 12-8 13-4 15-4 16-0 16-8 17-4 17-11 | 18-6 19-1 19-7 20-2 20-8 21-2 | 21-8 22-2 22-8 | 23-1 23-7 24-0
2x10 | 19.2 6-8 7-8 8-7 9-5 10-2 10-11 | 11-7 12-2 14-0 14-8 15-3 15-10 | 16-4 16-11 | 17-5 17-11 | 18-5 18-11 | 19-4 | 19-10 | 20-3 20-8 | 21-1 21-6 21-11
24.0 6-0 6-11 7-8 8-5 9-1 9-9 10-4 10-11 | 12-6 13-1 13-7 14-2 14-8 15-1 15-7 16-0 16-6 16-11 | 17-4 | 17-9 18-1 18-6 | 18-11 | 19-3 19-7
12.0 10-3 | 11-10 | 13-3 14-6 15-8 16-9 17-9 18-9 21-7 22-6 | 23-5 24-4 25-2 26-0
16.0 8-11 | 10-3 11-6 12-7 13-7 14-6 15-5 16-3 18-8 19-6 | 20-3 21-1 21-9 22-6 23-2 23-10 | 24-6 25-2 25-9
2x12 | 19.2 8-1 9-4 10-6 11-6 12-5 13-3 14-1 14-10 | 17-0 17-9 18-6 19-3 19-11 | 20-6 21-2 21-9 22-5 23-0 23-6 | 24-1 25-2 25-8
24.0 7-3 8-5 9-4 10-3 11-1 11-10 | 12-7 13-3 15-3 15-11 | 16-7 17-2 17-9 18-4 18-11 | 19-6 20-0 20-6 21-1 | 21-7 22-0 22-6 | 23-0 23-5 23-10
E 12.0 0.11 0.17 0.24 0.31 0.39 0.48 0.57 0.67 0.76 0.86 0.97 1.09 1.21 1.33 1.46 1.59 1.72 1.86 2.00 2.14 2.29 2.44 2.60
E 16.0 0.09 0.15 0.20 0.27 0.34 0.41 0.49 0.58 0.66 0.75 0.84 0.94 1.05 1.15 1.26 1.37 1.49 1.61 1.73 1.86 1.99 2.12 2.25 2.39 2.53
E 19.2 0.09 0.13 0.19 0.24 0.31 0.38 0.45 0.53 0.60 0.68 0.77 0.86 0.95 1.05 1.15 1.25 1.36 1.47 1.58 1.70 1.81 1.93 2.05 2.18 2.31
E 24.0 0.08 0.12 0.17 0.22 0.28 0.34 0.40 0.47 0.54 0.61 0.69 0.77 0.85 0.94 2.03 1.12 1.22 1.31 1.41 1.52 1.62 1.73 1.84 1.95 2.06

Note: Therequired modulus of elasticjtfz, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spa

areshown in feet-inches and are limited to 26’ and less. Check sources of supply for availability of lumber in lengths greater than 20'.
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RAFTERS WITH L/180 DEFLECTION LIMIT ATION g

3 Py
g o)
DESIGN CRITERIA: < 3
Strength — Live Load of 30 psf plus O &
Dead Load of 10 psf determines the required bending design value. > o
. . o
Deflection — For 30 psf live load. h) b
Limited to span in inches divided by 180. v 5
E Q
Spaci ]
Size pacing <] (’-D"
(in) (in) Rafter Bending Design \lue, R, (psi) - =
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 x O
g
12.0 3-2 3-11 4-6 5-1 5-6 6-0 6-5 6-9 7-2 7-6 7-10 8-2 8-5 8-9 9-0 9-4 9-7 9-10 10-1 10-4 10-7 10-10 | 11-1 o
16.0 2-9 3-5 3-11 4-4 4-10 5-2 5-6 5-10 6-2 6-6 6-9 7-1 -4 -7 7-10 8-1 8-40 8-6 8-9 9-0 9-2 9-5 9-7 9-9 10-0 g
2x4 19.2 2-6 3-1 3-7 4-0 4-4 4-9 5-1 5-4 5-8 5-11 6-2 6-5 6-8 6-11 -2 -4 -7 -9 8-0 8-2 8-5 8-7 8-9 8-11 9-1 9-3 9-5 N
24.0 2-3 2-9 3-2 3-7 3-11 4-3 4-6 4-10 5-1 5-4 5-6 5-9 6-0 6-2 6-5 6-7 6-9 7-0 -2 -4 -6 7-8 7-10 8-0 8-2 8-4 8-5 8-7 8-9 8
@©
12.0 5-0 6-2 7-1 7-1 8-8 9-5 10-0 10-8 11-3 11-9 12-4 12-10 | 13-3 13-9 14-2 14-8 15-1 15-6 15-11 | 16-3 16-8 17-0 17-5 g

16.0 4-4 5-4 6-2 6-10 7-6 8-2 8-8 9-3 9-9 10-2 10-8 11-1 11-6 11-11 12-4 12-8 13-1 13-5 13-9 14-1 14-5 14-9 15-1 15-4 15-8 E "
2x6 19.2 4-0 4-10 5-7 6-3 6-10 7-5 7-11 8-5 8-11 9-4 9-9 10-1 10-6 10-10 | 11-3 11-7 11-11 | 12-3 12-7 12-10 | 13-2 13-6 13-9 14-0 14-4 14-7 14-10 G 0
24.0 3-7 4-4 5-0 5-7 6-2 6-8 7-1 7-6 7-11 8-4 8-8 9-1 9-5 9-9 10-0 10-4 10-8 10-11 | 11-3 11-6 11-9 12-0 12-4 12-7 12-10 | 13-1 13-3 13-6 13-9 @

3

(=]
Z o
12.0 6-7 8-1 9-4 10-6 11-6 12-5 13-3 14-0 14-10 | 15-6 16-3 16-10 | 17-6 18-1 18-9 19-4 19-10 | 20-5 20-11 | 21-5 21-11 | 22-5 22-11 177} c
16.0 5-9 7-0 8-1 9-1 9-11 10-9 11-6 12-2 12-10 | 13-5 14-0 14-7 15-2 15-8 16-3 16-9 17-2 17-8 18-1 18-7 19-0 19-5 19-10 | 20-3 20-8 — %
2x8 19.2 5-3 6-5 7-5 8-3 9-1 9-9 10-6 11-1 11-8 12-3 12-10 | 13-4 13-10 | 14-4 14-10 | 15-3 15-8 16-2 16-7 16-11 | 17-4 17-9 18-1 18-6 18-10 | 19-3 19-7 )Z> S
24.0 4-8 5-9 6-7 7-5 8-1 8-9 9-4 9-11 10-6 11-0 11-6 11-11 12-5 12-10 | 13-3 13-8 14-0 14-5 14-10 | 15-2 15-6 15-10 | 16-3 16-7 16-10 | 17-2 17-6 17-10 | 18-1 o ;
Z o
12.0 8-5 10-4 11-11 | 13-4 14-8 15-10 | 16-11 | 17-11 | 18-11 | 19-10 | 20-8 21-6 22-4 23-1 23-11 | 24-7 25-4 26-0 2 3
16.0 7-4 8-11 10-4 11-7 12-8 13-8 14-8 15-6 16-4 17-2 17-11 | 18-8 19-4 20-0 20-8 21-4 21-11 | 22-6 23-1 23-8 24-3 24-10 | 25-4 25-10 G 8
2x10 19.2 6-8 8-2 9-5 10-7 11-7 12-6 13-4 14-2 14-11 | 15-8 16-4 17-0 17-8 18-3 18-11 | 19-6 20-0 20-7 21-1 21-8 22-2 22-8 23-1 23-7 24-1 24-6 25-0 — o
24.0 6-0 -4 8-5 9-5 10-4 11-2 11-11 | 12-8 13-4 14-0 14-8 15-3 15-10 | 16-4 16-11 | 17-5 17-11 | 18-5 18-11 | 19-4 19-10 | 20-3 20-8 21-1 21-6 21-11 | 22-4 22-9 23-1 § D
(%]
Z g
E 12.0 0.06 0.11 0.17 0.24 0.32 0.40 0.49 0.59 0.69 0.79 0.91 1.02 114 1.27 1.39 1.53 1.66 1.80 1.95 2.10 2.25 2.40 2.56 < —
E 16.0 0.05 0.10 0.15 0.21 0.28 0.35 0.43 0.51 0.60 0.69 0.78 0.88 0.99 1.10 121 1.32 1.44 1.56 1.69 1.82 1.95 2.08 2.22 2.36 2.50 m 'O\
E 19.2 0.05 0.09 0.14 0.19 0.25 0.32 0.39 0.47 0.54 0.63 0.72 0.81 0.90 1.00 1.10 1.21 1.32 1.43 154 1.66 1.78 1.90 2.03 2.15 2.28 2.42 2.55 O a
E 24.0 0.04 0.08 0.12 0.17 0.23 0.29 0.35 0.42 0.49 0.56 0.64 0.72 0.81 0.89 0.99 1.08 1.18 1.28 1.38 1.48 1.59 1.70 1.81 1.93 2.04 2.16 2.28 2.41 2.53 8 8
Note: Therequired modulus of elasticjti, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. $Banr%.
areshown in feet-inches and are limited to 26’ and less. Check sources of supply for availability of lumber in lengths greater than 20'. @
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DESIGN CRITERIA:
Strength — Live Load of 40 psf plus
Dead Load of 10 psf determines the required bending design value.
Deflection — For 40 psf live load.

Limited to span in inches divided by 180.

TABLE R-15
RAFTERS WITH L/180 DEFLECTION LIMIT ATION

Spacing

Size

(in) (in) Rafter Bending Design \alue, R, (psi)

200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000

12.0 2-10 | 3-6 4-0 4-6 4-11 5-4 5-9 6-1 6-5 6-8 7-0 7-3 -7 7-10 8-1 8-4 8-7 8-10 9-1 9-3 9-6 9-8 9-11 10-1
16.0 2-6 3-0 3-6 3-11 4-3 4-8 4-11 5-3 5-6 5-10 6-1 6-4 6-7 6-9 7-0 7-3 7-5 7-8 7-10 8-0 8-2 8-5 8-7 8-9 8-11 9-1

2x4 19.2 2-3 2-9 3-2 3-7 3-11 4-3 4-6 4-10 5-1 5-4 5-6 5-9 6-0 6-2 6-5 6-7 6-9 7-0 -2 -4 -6 7-8 7-10 8-0 8-2 8-4 8-5 8-7
24.0 2-0 2-6 2-10 3-2 3-6 3-9 4-0 4-3 4-6 4-9 4-11 5-2 5-4 5-6 5-9 5-11 6-1 6-3 6-5 6-7 6-8 6-10 | 7-0 -2 7-3 7-5 -7 7-8 7-10
12.0 4-6 5-6 6-4 7-1 7-9 8-5 9-0 9-6 10-0 10-6 11-0 11-5 11-11 | 12-4 12-8 13-1 13-6 13-10 | 14-2 14-7 14-11 | 15-3 15-7 15-11
16.0 3-11 | 4-9 5-6 6-2 6-9 7-3 7-9 8-3 8-8 9-1 9-6 9-11 10-3 10-8 11-0 11-4 11-8 12-0 12-4 12-7 12-11 | 13-2 13-6 13-9 14-0 14-3

2x6 19.2 3-7 4-4 5-0 5-7 6-2 6-8 7-1 -6 7-1 8-4 8-8 9-1 9-5 9-9 10-0 10-4 10-8 10-11 | 11-3 11-6 11-9 12-0 12-4 12-7 12-10 | 13-1 13-3 13-6
24.0 3-2 3-11 4-6 5-0 5-6 5-11 6-4 6-9 7-1 7-5 7-9 8-1 8-5 8-8 9-0 9-3 9-6 9-9 10-0 10-3 10-6 10-9 11-0 11-3 11-5 11-8 11-11 | 12-1 12-4
12.0 5-11 7-3 8-4 9-4 10-3 11-1 11-10 | 12-7 13-3 13-11 | 14-6 15-1 15-8 16-3 16-9 17-3 17-9 18-3 18-9 19-2 19-8 20-1 20-6 20-11
16.0 5-2 6-3 7-3 8-1 8-11 9-7 10-3 10-10 | 11-6 12-0 12-7 13-1 13-7 14-0 14-6 14-11 | 15-5 15-10 | 16-3 16-7 17-0 17-5 17-9 18-1 18-6 18-10

2x8 19.2 4-8 5-9 6-7 7-5 8-1 8-9 9-4 9-11 10-6 11-0 11-6 11-11 | 12-5 12-10 | 13-3 13-8 14-0 14-5 14-10 | 15-2 15-6 15-10 | 16-3 16-7 16-10 | 17-2 17-6 17-10
24.0 4-2 5-2 5-11 6-7 7-3 7-10 8-4 8-11 9-4 9-10 10-3 10-8 11-1 11-6 11-10 | 12-2 12-7 12-11 | 13-3 13-7 13-11 | 14-2 14-6 14-10 | 15-1 15-5 15-8 15-11 | 16-3
12.0 7-7 9-3 10-8 11-11 | 13-1 14-2 15-1 16-0 16-11 | 17-9 18-6 19-3 20-0 20-8 21-4 22-0 22-8 23-3 23-11 | 24-6 25-1 25-7
16.0 6-6 8-0 9-3 10-4 11-4 12-3 13-1 13-10 | 14-8 15-4 16-0 16-8 17-4 17-11 | 18-6 19-1 19-7 20-2 20-8 21-2 21-8 22-2 22-8 23-1 23-7 24-0

2x10 | 19.2 6-0 -4 8-5 9-5 10-4 11-2 11-11 | 12-8 13-4 14-0 14-8 15-3 15-10 | 16-4 16-11 | 17-5 17-11 | 18-5 18-11 | 19-4 19-10 | 20-3 20-8 21-1 21-6 21-11 | 22-4 22-9
24.0 5-4 6-6 -7 8-5 9-3 10-0 10-8 11-4 11-11 | 12-6 13-1 13-7 14-2 14-8 15-1 15-7 16-0 16-6 16-11 | 17-4 17-9 18-1 18-6 18-11 | 19-3 19-7 20-0 20-4 20-8

E 12.0 0.06 0.11 0.17 0.23 0.31 0.38 0.47 0.56 0.66 0.76 0.86 0.97 1.09 121 133 1.46 159 1.72 1.86 2.00 214 2.29 2.44 2.60

E 16.0 0.05 0.09 0.14 0.20 0.26 0.33 0.41 0.49 0.57 0.66 0.75 0.84 0.94 1.05 1.15 1.26 1.37 1.49 1.61 1.73 1.86 1.99 2.12 2.25 2.39 2.53

E 19.2 0.05 0.09 0.13 0.18 0.24 0.30 0.37 0.44 0.52 0.60 0.68 0.77 0.86 0.95 1.05 1.15 1.25 1.36 1.47 1.58 1.70 1.81 1.93 2.05 2.18 2.31 243 2.57

E 24.0 0.04 0.08 0.12 0.16 0.22 0.27 0.33 0.40 0.46 0.54 0.61 0.69 0.77 0.85 0.94 1.03 112 1.22 1.31 141 1.52 1.62 1.73 1.84 1.95 2.06 2.18 2.30 241

Note: Therequired modulus of elasticjti, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown.

areshown in feet-inches and are limited to 26’ and less. Check sources of supply for availability of lumber in lengths greater than 20'.
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RAFTERS WITH L/180 DEFLECTION LIMIT ATION g

3 Py
g @
DESIGN CRITERIA: < 3
Strength — Live Load of 30 psf plus o 3
Dead Load of 20 psf determines the required bending design value. > o
. . o
Deflection — For 30 psf live load. h) b
Limited to span in inches divided by 180. v 5
E Q
Spaci ]
Size pacing <] (’-D"
(in) (in) Rafter Bending Design \lue, R, (psi) - =
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 x O
g
12.0 2-10 | 3-6 4-0 4-6 4-11 5-4 5-9 6-1 6-5 6-8 7-0 7-3 -7 7-10 8-1 8-4 8-7 8-10 9-0 9-3 9-6 9-8 9-11 10-1 10-4 10-6 10-8 10-11 | 11-1 o
16.0 2-6 3-0 3-6 3-11 4-3 4-8 4-11 5-3 5-6 5-10 6-1 6-4 6-7 6-9 7-0 7-3 7-5 7-8 7-10 8-0 8-2 8-5 8-7 8-9 8-11 9-1 9-3 9-5 9-7 g
2x4 19.2 2-3 2-9 3-2 3-7 3-11 4-3 4-6 4-10 5-1 5-4 5-6 5-9 6-0 6-2 6-5 6-7 6-9 7-0 -2 -4 -6 7-8 7-10 8-0 8-2 8-4 8-5 8-7 8-9 N
24.0 2-0 2-6 2-10 3-2 3-6 3-9 4-0 4-3 4-6 4-9 4-11 5-2 5-4 5-6 5-9 5-11 6-1 6-3 6-5 6-7 6-8 6-10 7-0 -2 7-3 7-5 -7 7-8 7-10 8
@
12.0 4-6 | 5-6 6-4 7-1 7-9 8-5 9-0 9-6 10-0 | 10-6 |11-0 |11-5 | 11-11 |12-4 |12-8 | 13-1 | 13-6 | 13-10 | 14-2 | 14-7 | 14-11 | 15-3 |15-7 | 15-11 | 16-2 | 16-6 | 16-10 | 17-1 | 17-5 g

16.0 3-11 | 4-9 5-6 6-2 6-9 7-3 7-9 8-3 8-8 9-1 9-6 9-11 | 10-3 | 10-8 | 11-0 | 11-4 | 11-8 | 12-0 | 12-4 | 12-7 | 12-1I | 13-2 | 13-6 | 13-9 | 14-0 | 14-3 | 14-7 | 14-10 [ 15-1 E .
2x6 | 192 37 | 44 50 57 |62 |68 7-1 76 7-11_| 84 |58 -1 95 9-9 10-0 | 10-4 | 10-8 | 10-1I [ 113 [ 11-6 | 11-9 | 12-0 | 12-4 | 12-7 | 12-10 [ 13-1 | 13-3 | 136 | 139 o I
24.0 3-2 [ 3-11 | 4-6 5-0 5-6 5-11 | 6-4 6-9 7-1 7-5 7-9 8-1 8-5 8-8 9-0 9-3 9-6 9-9 10-0 | 10-3 | 10-6 | 10-9 | 11-0 | 11-3 | 11-5 | 11-8 | 11-11 | 12-1 | 12-4 o) g
O =
(@]
12.0 5-11 7-3 8-4 9-4 10-3 11-1 11-10 | 12-7 13-3 13-11 | 14-6 15-1 15-8 16-3 16-9 17-3 17-9 18-3 18-9 19-2 19-8 20-1 20-6 20-11 | 21-4 21-9 22-2 22-6 22-11 % c
16.0 5-2 6-3 7-3 8-1 8-11 9-7 10-3 10-10 | 11-6 12-0 12-7 13-1 13-7 14-0 14-6 14-11 15-5 15-10 | 16-3 16-7 17-0 17-5 17-9 18-1 18-6 18-10 | 19-2 19-6 19-10 —_ %
2x8 19.2 4-8 5-9 6-7 7-5 8-1 8-9 9-4 9-11 10-6 11-0 11-6 11-11 12-5 12-10 | 13-3 13-8 14-0 14-5 14-10 | 15-2 15-6 15-10 | 16-3 16-7 16-10 | 17-2 17-6 17-10 | 18-1 )Z> S
24.0 4-2 5-2 5-11 6-7 7-3 7-10 8-4 8-11 9-4 9-10 10-3 10-8 11-1 11-6 11-10 | 12-2 12-7 12-11 13-3 13-7 13-11 14-2 14-6 14-10 | 15-1 15-5 15-8 15-11 16-3 o ;
: 5

12.0 7-7 9-3 10-8 11-11 | 13-1 14-2 15-1 16-0 16-11 17-9 18-6 19-3 20-0 20-8 21-4 22-0 22-8 23-3 23-11 | 24-6 25-1 25-7 2 h
16.0 6-6 8-0 9-3 10-4 11-4 12-3 13-1 13-10 | 14-8 15-4 16-0 16-8 17-4 17-11 18-6 19-1 19-7 20-2 20-8 21-2 21-8 22-2 22-8 23-1 23-7 24-0 24-6 24-11 25-4 m 8
2x10 19.2 6-0 -4 8-5 9-5 10-4 11-2 11-11 12-8 13-4 14-0 14-8 15-3 15-10 | 16-4 16-11 | 17-5 17-11 | 18-5 18-11 | 19-4 19-10 | 20-3 20-8 21-1 21-6 21-11 22-4 22-9 23-1 — o
24.0 5-4 6-6 7-7 8-5 9-3 10-0 10-8 11-4 11-11 12-6 13-1 13-7 14-2 14-8 15-1 15-7 16-0 16-6 16-11 | 17-4 17-9 18-1 18-6 18-11 19-3 19-7 20-0 20-4 20-8 g D
(%]
2
E 12.0 0.04 0.08 0.12 0.17 0.23 0.29 0.35 0.42 0.49 0.57 0.65 0.73 0.82 0.91 1.00 1.09 1.19 1.29 1.39 1.50 1.61 1.72 1.83 1.95 2.07 2.19 231 2.43 2.56 < —
E 16.0 0.04 0.07 0.11 0.15 0.20 0.25 0.31 0.36 0.43 0.49 0.56 0.63 0.71 0.78 0.86 0.95 1.03 1.12 121 1.30 1.39 1.49 1.59 1.69 1.79 1.89 2.00 211 2.22 m 'O\
E 19.2 0.03 0.06 0.10 0.14 0.18 0.23 0.28 0.33 0.39 0.45 0.51 0.58 0.65 0.72 0.79 0.86 0.94 1.02 1.10 1.19 1.27 1.36 1.45 1.54 1.63 1.73 1.83 1.92 2.03 O a
E 24.0 0.03 0.06 0.09 0.12 0.16 0.20 0.25 0.30 0.35 0.40 0.46 0.52 0.58 0.64 0.71 0.77 0.84 0.91 1.99 1.06 1.14 1.22 1.30 1.38 1.46 155 1.63 1.72 1.81 8 8
Note: Therequired modulus of elasticjti, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. ans-
areshown in feet-inches and are limited to 26’ and less. Check sources of supply for availability of lumber in lengths greater than 20'. @
n
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TABLE R-23
RAFTERS WITH L/180 DEFLECTION LIMIT ATION

10T

Py
3
DESIGN CRITERIA: 2
Strength — Live Load of 40 psf plus 5
Dead Load of 20 psf determines the required bending design value. o
. . o
Deflection — For 40 psf live load. o)
Limited to span in inches divided by 180. 1)
Q
Spaci ]
Size pacing a
(in) (in) Rafter Bending Design \lue, R, (psi) -
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 O
g
12.0 2-7 3-2 3-8 4-1 4-6 4-11 5-3 5-6 5-10 6-1 6-5 6-8 6-11 7-2 7-5 -7 7-10 8-0 8-3 8-5 8-8 8-10 9-0 9-3 9-5 9-7 9-9 9-11 10-1 o
16.0 2-3 2-9 3-2 3-7 3-11 4-3 4-6 4-10 5-1 5-4 5-6 5-9 6-0 6-2 6-5 6-7 6-9 7-0 -2 7-4 -6 7-8 7-10 8-0 8-2 8-4 8-5 8-7 8-9 g
2x4 19.2 2-1 2-6 2-11 3-3 3-7 3-10 4-1 4-4 4-7 4-10 5-1 5-3 5-5 5-8 5-10 6-0 6-2 6-4 6-6 6-8 6-10 7-0 -2 7-3 7-5 -7 7-9 7-10 8-0 N
24.0 1-10 | 2-3 2-7 2-11 3-2 3-5 3-8 3-11 4-1 4-4 4-6 4-8 4-11 5-1 5-3 5-5 5-6 5-8 5-10 6-0 6-1 6-3 6-5 6-6 6-8 6-9 6-11 7-0 -2 8
@©
12.0 4-1 | 5-0 5-10 | 6-6 7-1 7-8 8-2 8-8 9-2 9-7 10-0 | 10-5 |10-10 | 11-3 | 11-7 |11-11 |12-4 |12-8 |13-0 |13-3 | 13-7 |13-11 | 14-2 |14-6 | 14-9 |15-1 |15-4 |15-7 | 15-11 g
16.0 3-7 | 4-4 5-0 57 6-2 6-8 7-1 7-6 7-11 | 8-4 8-8 9-1 9-5 9-9 10-0 | 10-4 | 10-8 | 10-1L | 11-3 | 11-6 | 11-9 | 12-0 | 12-4 | 12-7 | 12-10 | 13-1 | 13-3 | 13-6 [ 139 .
2x6 | 19.2 3-3 | 4-0 4-7 5-1 57 6-1 6-6 6-10 | /-3 -7 7-11 | 8-3 87 8-11 | 9-2 9-5 9-9 10-0 | 10-3 | 10-6 | 10-9 | 11-0 | 11-3 | 11-5 | 11-8 | 11-11 | 12-2 | 12-4 | 12-7 I
24.0 2-11 | 3-7 4-T 4=7 5-0 5-5 5-10 | 6-2 6-6 6-10 | /-1 7-5 7-8 7-11 | 8-2 85 8-8 8-11 | 9-2 9-5 9-7 9-10 | 10-0 | 10-3 | 10-5 | 10-8 [ 10-10 | 11-0 [ 11-3 lw) g
m =
g o
12.0 5-5 6-7 7-8 8-7 9-4 10-1 10-10 | 11-6 12-1 12-8 13-3 13-9 14-4 14-10 | 15-3 15-9 16-3 16-8 17-1 17-6 17-11 | 18-4 18-9 19-1 19-6 19-10 | 20-3 20-7 20-11 > c
16.0 4-8 5-9 6-7 7-5 8-1 8-9 9-4 9-11 10-6 11-0 11-6 11-11 12-5 12-10 | 13-3 13-8 14-0 14-5 14-10 | 15-2 15-6 15-10 | 16-3 16-7 16-10 | 17-2 17-6 17-10 | 18-1 3 %
2x8 19.2 4-3 5-3 6-0 6-9 7-5 8-0 8-7 9-1 9-7 10-0 10-6 10-11 | 11-4 11-8 12-1 12-5 12-10 | 13-2 13-6 13-10 | 14-2 14-6 14-10 | 15-1 15-5 15-8 16-0 16-3 16-7 Z S
24.0 3-10 | 4-8 5-5 6-0 6-7 -2 7-8 8-1 8-7 9-0 9-4 9-9 10-1 10-6 10-10 | 11-2 11-6 11-9 12-1 12-5 12-8 12-11 | 13-3 13-6 13-9 14-0 14-4 14-7 14-10 m ;
Z a
=4 3
12.0 6-11 8-5 9-9 10-11 | 11-11 | 12-11 | 13-9 14-8 15-5 16-2 16-11 | 17-7 18-3 18-11 | 19-6 20-1 20-8 21-3 21-10 | 22-4 22-10 | 23-5 23-11 | 24-5 24-10 | 25-4 25-10 o h
16.0 6-0 -4 8-5 9-5 10-4 11-2 11-11 | 12-8 13-4 14-0 14-8 15-3 15-10 | 16-4 16-11 | 17-5 17-11 | 18-5 18-11 | 19-4 19-10 | 20-3 20-8 21-1 21-6 21-11 | 22-4 22-9 23-1 M 8
2x10 19.2 5-5 6-8 7-8 8-7 9-5 10-2 10-11 | 11-7 12-2 12-9 13-4 13-11 | 14-5 14-11 | 15-5 15-11 | 16-4 16-10 | 17-3 17-8 18-1 18-6 18-11 | 19-3 19-8 20-0 20-5 20-9 21-1 o o
24.0 4-11 6-0 6-11 7-8 8-5 9-1 9-9 10-4 10-11 | 11-5 11-11 | 12-5 12-11 | 13-4 13-9 14-3 14-8 15-0 15-5 15-10 | 16-2 16-6 16-11 | 17-3 17-7 17-11 | 18-3 18-7 18-11 O D
z (%]
E 12.0 0.04 0.08 0.13 0.18 0.23 0.29 0.36 0.43 0.50 0.58 0.66 0.74 0.83 0.92 1.01 111 121 131 141 152 1.63 1.74 1.86 1.98 2.10 222 2.34 2.47 2.60 % g
E 16.0 0.04 0.07 0.11 0.15 0.20 0.25 0.31 0.37 0.43 0.50 0.57 0.64 0.72 0.80 0.88 0.96 1.05 1.13 1.22 1.32 1.41 151 1.61 1.71 1.82 1.92 2.03 2.14 2.25 ) -O\
E 19.2 0.04 0.06 0.10 0.14 0.18 0.23 0.28 0.34 0.40 0.46 0.52 0.59 0.65 0.73 0.80 0.88 0.95 1.04 112 1.20 1.29 1.38 1.47 1.56 1.66 1.75 1.85 1.95 2.05 O a
E 24.0 0.03 0.06 0.09 0.13 0.16 0.21 0.25 0.30 0.35 0.41 0.46 0.52 0.59 0.65 0.72 0.78 0.85 0.93 1.00 1.08 1.15 1.23 1.31 1.40 1.48 157 1.66 1.75 1.84 m 8
Note: Therequired modulus of elasticjti, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spanr%.
areshown in feet-inches and are limited to 26’ and less. Check sources of supply for availability of lumber in lengths greater than 20'. @
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 108

DesignValues for Joists and Rafters
These “Fb” values are for use where repetitive members are spaced not more than 24 alebsdor\surfaced dry or surfaced green lumber apply at 19% maximum
moisture content in use.

Design \&lue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Cottonwood
Select Structural 1510 1735 1,200,000
No.1 1080 1240 1,200,000
No.2 1080 1240 1,100,000
No.3 2x4 605 695 1,000,000
Stud 600 690 1,000,000
Construction 805 925 1,000,000
Standard 460 530 900,000
Utility 200 230 900,000
Select Structural 1310 1505 1,200,000
No.1 935 1075 1,200,000
No.2 2x6 935 1075 1,100,000
No.3 525 600 1,000,000
Stud 545 630 1,000,000
Select Structural 1210 1390 1,200,000 NSLB
No.1 2x8 865 990 1,200,000
No.2 865 990 1,100,000
No.3 485 555 1,000,000
Select Structural 1105 1275 1,200,000
No.1 2x10 790 910 1,200,000
No.2 790 910 1,100,000
No.3 445 510 1,000,000
Select Structural 1005 1155 1,200,000
No.1 2x12 720 825 1,200,000
No.2 720 825 1,100,000
No.3 405 465 1,000,000
Douglas Fir-Larch
Select Structural 2500 2875 1,900,000
No.l & Btr 1985 2280 1,800,000
No.1 1725 1985 1,700,000
No.2 1510 1735 1,600,000
No.3 2x4 865 990 1,400,000
Stud 855 980 1,400,000
Construction 1150 1325 1,500,000
Standard 635 725 1,400,000
Utility 315 365 1,300,000
Select Structural 2170 2495 1,900,000
No.1 & Btr 1720 1975 1,800,000
No.1 2x6 1495 1720 1,700,000
No.2 1310 1505 1,600,000
No.3 750 860 1,400,000
Stud 775 895 1,400,000
Select Structural 2000 2300 1,900,000{ WCLIB
No.1 & Str 1585 1825 1,800,000 WWPA
No.1 2x8 1380 1585 1,700,000
No.2 1210 1390 1,600,000
No.3 690 795 1,400,000
Select Structural 1835 2110 1,900,000
No.1 & Btr 1455 1675 1,800,000
No.1 2x10 1265 1455 1,700,000
No.2 1105 1275 1,600,000
No.3 635 725 1,400,000
Select Structural 1670 1920 1,900,000
No.1 & Btr 1325 1520 1,800,000
No.1 2x12 1150 1325 1,700,000
No.2 1005 1155 1,600,000
No.3 575 660 1,400,000
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DEPARTMENT OF COMMERCE

Comm 20-25 APPENDIX

DesignValue in Bending, ‘Fb”

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Douglas Fir-Larch (North)
Select Structural 2245 2580 1,900,000
No.1/No.2 1425 1635 1,600,000
No.3 820 940 1,400,000
Stud 2x4 820 945 1,400,000
Construction 1095 1255 1,500,000
Standard 605 695 1,400,000
Utility 290 330 1,300,000
Select Structural 1945 2235 1,900,000
No.1/No.2 2x6 1235 1420 1,600,000
No.3 710 815 1,400,000
Stud 750 860 1,400,000{ NLGA
Select Structural 1795 2065 1,900,000
No.1/No.2 2x8 1140 1310 1,600,000
No.3 655 755 1,400,000
Select Structural 1645 1890 1,900,000
No.1 /No-2 2x10 1045 1200 1,600,000
No.3 600 690 1,400,000
Select Structural 1495 1720 1,900,000
No.1 /No.2 2x12 950 1090 1,600,000
No.3 545 630 1,400,000
Douglas Fir-South
Select Structural 2245 2580 1,400,000
No.1 1555 1785 1,300,000
No.2 1425 1635 1,200,000
No.3 2x4 820 940 1,100,000
Stud 820 945 1,100,000
Construction 1065 1225 1,200,000
Standard 605 695 1,100,000
Utility 290 330 1,000,000
Select Structural 1945 2235 1,400,000
No.1 1345 1545 1,300,000
No.2 2x6 1235 1420 1,200,000
No.3 710 815 1,100,000
Stud 750 860 1,100,000 WWPA
Select Structural 1795 2065 1,400,000
No.1 2x8 1240 1430 1,300,000
No.2 1140 1310 1,200,000
No.3 655 755 1,100,000
Select Structural 1645 1890 1,400,000
No.1 2x10 1140 1310 1,300,000
No.2 1045 1200 1,200,000
No.3 600 690 1,100,000
Select Structural 1495 1720 1,400,000
No.1 2x12 1035 1190 1,300,000
No.2 950 1090 1,200,000
No.3 545 630 1,100,000
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 110

DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Eastern Hemlock—-Tamarack
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 NELMA
Select Structural 1725 1985 1,200,000| NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
Eastern Softwoods
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 NELMA
Select Structural 1725 1985 1,200,000 NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000

Register February 2007 No. 614


http://docs.legis.wisconsin.gov/document/register/634/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister October 2008 No. 638or current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

111 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Eastern White Pine
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 NELMA
Select Structural 1725 1985 1,200,000 NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
Hem Fir
Select Structural 2415 2775 1,600,000
No.1 & Btr 1810 2085 1,500,000
No.1 1640 1885 1,500,000
No.2 1465 1685 1,300,000
No.3 2x4 865 990 1,200,000
Stud 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 635 725 1,200,000
Utility 290 330 1,100,000
Select Structural 2095 2405 1,600,000
No.1 & Btr 1570 1805 1,500,000
No.1 2x6 1420 1635 1,500,000
No.2 1270 1460 1,300,000
No.3 750 860 1,200,000
Stud 775 895 1,200,000
Select Structural 1930 2220 1,600,000 WCLIB
No.1 & Btr 1450 1665 1,500,000 WWPA
No.1 2x8 1310 1510 1,500,000
No.2 1175 1350 1,300,000
No.3 690 795 1,200,000
Select Structural 1770 2035 1,600,000
No.1 & Btr 1330 1525 1,500,000
No.1 2x10 1200 1380 1,500,000
No.2 1075 1235 1,300,000
No.3 635 725 1,200,000
Select Structural 1610 1850 1,600,000
No.1 & Btr 1210 1390 1,500,000
No.1 2x12 1095 1255 1,500,000
No.2 980 1125 1,300,000
No.3 575 660 1,200,000
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112

DesignValue in Bending, ‘Fb”

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Hem-Fir (North)
Select Structural 2245 2580 1,700,000
No.1/No.2 1725 1985 1,600,000
No.3 990 1140 1,400,000
Stud 2x4 980 1125 1,400,000
Construction 1325 1520 1,500,000
Standard 720 825 1,400,000
Utility 345 395 1,300,000
Select Structural 1945 2235 1,700,000
No.1/No.2 2x6 1495 1720 1,600,000
No.3 860 990 1,400,000
Stud 890 1025 1,400,000{ NLGA
Select Structural 1795 2065 1,700,000
No.1/No.2 2x8 1380 1585 1,600,000
No.3 795 915 1,400,000
Select Structural 1645 1890 1,700,000
No.1/No.2 2x10 1265 1455 1,600,000
No.3 725 835 1,400,000
Select Structural 1495 1720 1,700,000
No.1 /No.2 2x12 1150 1325 1,600,000
No.3 660 760 1,400,000
Mixed Maple
Select Structural 1725 1985 1,300,000
No.1 1250 1440 1,200,000
No.2 1210 1390 1,100,000
No.3 2x4 690 795 1,000.000
Stud 695 Boo 1,000,000
Construction 920 1060 1,100,000
Standard 520 595 1,000,000
Utility 260 300 900,000
Select Structural 1495 1720 1,300,000
No.1 1085 1245 1,200,000
No.2 2x6 1045 1205 1,100,000
No.3 600 690 1,000,000
Stud 635 725 1,000,000| NELMA
Select Structural 1380 1585 1,300,000
No.1 2x8 1000 1150 1,200,000
No.2 965 1110 1,100,000
No.3 550 635 1,000,000
Select Structural 1265 1455 1,300,000
No.1 2x10 915 1055 1,200,000
No.2 885 1020 1,100,000
No.3 505 580 1,000,000
Select Structural 1150 1325 1,300,000
No.1 2x12 835 960 1,200,000
No.2 805 925 1,100,000
No.3 460 530 1,000,000
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113 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX
DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Mixed Oak
Select Structural 1985 2280 1,100,000
No.1 1425 1635 1,000,000
No.2 1380 1585 900,000
No.3 2x4 820 940 800,000
Stud 790 910 800,000
Construction 1065 1225 900,000
Standard 605 695 800,000
Utility 290 330 800,000
Select Structural 1720 1975 1,100,000
No.1 1235 1420 1,000,000
No.2 2x6 1195 1375 900,000
No.3 710 815 800,000
Stud 720 825 800,000 NELMA
Select Structural 1585 1825 1,100,000
No.1 2x8 1140 1310 1,000,000
No.2 1105 1270 900,000
No.3 655 755 800,000
Select Structural 1455 1675 1,100,000
No.1 2x10 1045 1200 1,000,000
No.2 1010 1165 900,000
No.3 600 690 800,000
Select Structural 1325 1520 1,100,000
No.1 2x12 950 1090 1,000,000
No.2 920 1060 900,000
No.3 545 630 800,000
Mixed Southern Pine
Select Structural 2360 2710 1,600,000
No.1 1670 1920 1,500,000
No.2 1500 1720 1,400,000
No.3 2x4 865 990 1,200,000
Stud 890 1020 1,200,000
Construction 1150 1320 1,300,000
Standard 635 725 1,200,000
Utility 315 365 1,100,000
Select Structural 2130 2450 1,600,000
No.1 1490 1720 1,500,000
No.2 2x6 1320 1520 1,400,000
No.3 775 895 1,200,000
Stud 775 895 1,200,000| SPIB
Select Structural 2010 2310 1,600,000
No.1 2x8 1380 1590 1,500,000
No.2 1210 1390 1,400,000
No.3 720 825 1,200,000
Select Structural 1730 1980 1,600,000
No.1 2x10 1210 1390 1,500,000
No.2 1060 1220 1,400,000
No.3 605 695 1,200,000
Select Structural 1610 1850 1,600,000
No.1 2x12 1120 1290 1,500,000
No.2 1010 1160 1,400,000
No.3 575 660 1,200,000
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 114

DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Northern Red Oak
Select Structural 2415 2775 1,400,000
No.1 1725 1985 1,400,000
No.2 1680 1935 1,300,000
No.3 2x4 950 1090 1,200,000
Stud 950 1090 1,200,000
Construction 1265 1455 1,200,000
Standard 720 825 1,100,000
Utility 345 395 1,000,000
Select Structural 2095 2405 1,400,000
No.1 1495 1720 1,400,000
No.2 2x6 1460 1675 1,300,000
No.3 820 945 1,200,000
Stud 865 990 1,200,000| NELMA
Select Structural 1930 2220 1,400,000
No.1 2x8 1380 1585 1,400,000
No.2 1345 1545 1,300,000
No.3 760 875 1,200,000
Select Structural 1770 2035 1,400,000
No.1 2x10 1265 1455 1,400,000
No.2 1235 1420 1,300,000
No.3 695 800 1,200,000
Select Structural 1610 1850 1,400,000
No.1 2x12 1150 1325 1,400,000
No.2 1120 1290 1,300,000
No.3 635 725 1,200,000
Northern Species
Select Structural 1640 1885 1,100,000
No.1 /No.2 990 1140 1,100,000
No.3 605 695 1,000,000
Stud 2x4 570 655 1,000,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 900,000
Select Structural 1420 1635 1,100,000
No. 1/No.2 2x6 860 990 1,100,000
No.3 525 600 1,000,000
Stud 520 595 1,000,000{ NLGA
Select Structural 1310 1510 1,100,000
No.1/No.2 2x8 795 915 1,100,000
No.3 485 555 1,000,000
Select Structural 1200 1380 1,100,000
No.1/No.2 2x10 725 835 1,100,000
No.3 445 510 1,000,000
Select Structural 1095 1255 1,100,000
No.1/No.2 2x12 660 760 1,100,000
No.3 405 465 1,000,000
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DesignValue in Bending, ‘Fb”

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Northern White Cedar
Select Structural 1335 1535 800,000
No.1 990 1140 700,000
No.2 950 1090 700,000
No.3 2x4 560 645 600,000
Stud 540 620 600,000
Construction 720 825 700,000
Standard 405 465 600,000
Utility 200 230 600,000
Select Structural 1160 1330 800,000
No.1 860 990 700,000
No.2 2x6 820 945 700,000
No.3 485 560 600,000
Stud 490 560 600,000 NELMA
Select Structural 1070 1230 800,000
No.1 2x8 795 915 700,000
No.2 760 875 700,000
No.3 450 515 600,000
Select Structural 980 1125 800,000
No.1 2x10 725 835 700,000
No.2 695 800 700,000
No.3 410 475 600,000
Select Structural 890 1025 800,000
No.1 2x12 660 760 700,000
No.2 635 725 700,000
No.3 375 430 600,000
Red Maple
Select Structural 2245 2580 1,700,000
No.1 1595 1835 1,600,000
No.2 1555 1785 1,500,000
No.3 2x4 905 1040 1,300,000
Stud 885 1020 1,300,000
Construction 1210 1390 1,400,000
Standard 660 760 1,300,000
Utility 315 365 1,200,000
Select Structural 1945 2235 1,700,000
No.1 1385 1590 1,600,000
No.2 2x6 1345 1545 1,500,000
No.3 785 905 1,300,000
Stud 805 925 1,300,000| NELMA
Select Structural 1795 2065 1,700,000
No.1 2x8 1275 1470 1,600,000
No.2 1240 1430 1,500,000
No.3 725 835 1,300,000
Select Structural 1645 1890 1,700,000
No.1 2x10 1170 1345 1,600,000
No.2 1140 1310 1,500,000
No.3 665 765 1,300,000
Select Structural 1495 1720 1,700,000
No.1 2x12 1065 1225 1,600,000
No.2 1035 1190 1,500,000
No.3 605 695 1,300,000
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 116

DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency

Red Oak

Select Structural 1985 2280 1,400,000

No.1 1425 1635 1,300,000

No.2 1380 1585 1,200,000

No.3 2x4 820 940 1,100,000

Stud 790 910 1,100,000
Construction 1065 1225 1,200,000
Standard 605 695 1,100,000

Utility 290 330 1,000,000

Select Structural 1720 1975 1,400,000

No.1 1235 1420 1,300,000

No.2 2x6 1195 1375 1,200,000

No.3 710 815 1,100,000

Stud 720 825 1,100,000| NELMA
Select Structural 1585 1825 1,400,000

No.1 2x8 1140 1310 1,300,000

No.2 1105 1270 1,200,000

No.3 655 755 1,100,000

Select Structural 1455 1675 1,400,000

No.1 2x10 1045 1200 1,300,000

No.2 1010 1165 1,200,000

No.3 600 690 1,100,000

Select Structural 1325 1520 1,400,000

No.1 2x12 950 1090 1,300,000

No.2 920 1060 1,200,000

No.3 545 630 1,100,000
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117 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency

Redwood

Clear Structural 3020 3470 1,400,000
Select Structural 2330 2680 1,400,000
Select Structural, open grain 1900 2180 1,100,000
No.1 1680 1935 1,300,000
No.1, open grain 1335 1535 1,100,000
No.2 1595 1835 1,200,000
No.2, open grain 2x4 1250 1440 1,000,000
No.3 905 1040 1,100,000
No.3, open grain 735 845 900,000
Stud 725 835 900,000
Construction 950 1090 900,000
Standard 520 595 900,000
Utility 260 300 800,000
Clear Structural 2615 3010 1,400,000
Select Structural 2020 2320 1,400,000
Select Structural, open grain 1645 1890 1,100,000
No.1 1460 1675 1,300,000
No.1, open grain 2x6 1160 1330 1,100,000
No.2 1385 1590 1,200,000
No.2, open grain 1085 1245 1,000,000
No.3 785 905 1,100,000
No.3, open grain 635 730 900,000
Stud 660 760 900,000
Clear Structural 2415 2775 1,400,000
Select Structural 1865 2140 1,400,000| RIS
Select Structural, open grain 1520 1745 1,100,000
No.1 1345 1545 1,300,000
No.1, open grain 2x8 1070 1230 1,100,000
No.2 1275 1470 1,200,000
No.2, open grain 1000 1150 1,000,000
No.3 725 835 1,100,000
No.3, open grain 585 675 900,000
Clear Structural 2215 2545 1,400,000
Select Structural 1710 1965 1,400,000
Select Structural, open grain 1390 1600 1,100,000
No.1 1235 1420 1,300,000
No.1, open grain 2x10 980 1125 1,100,000
No.2 1170 1345 1,200,000
No.2, open grain 915 1055 1,000,000
No.3 665 765 1,100,000
No.3, open grain 540 620 900,000
Clear Structural 2015 2315 1,400,000
Select Structural 1555 1785 1,400,000
Select Structural, open grain 1265 1455 1,100,000
No.1 1120 1290 1,300,000
No.1, open grain 2x12 890 1025 1,100,000
No.2 1065 1225 1,200,000
No.2, open grain 835 960 1,000,000
No.3 605 695 1,100,000
No.3, open grain 490 560 900,000
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DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency

Southern Pine

Dense Select Structural 3510 4030 1,900,000
Select Structural 3280 3770 1,800,000
Non-Dense Select Structural 3050 3500 1,700,000
No.1 Dense 2300 2650 1,800,000
No.1 2130 2450 1,700,000
No.1 Non-Dense 1950 2250 1,600,000
No.2 Dense 2x4 1960 2250 1,700,000
No.2 1720 1980 1,600,000
No.2 Non-Dense 1550 1790 1,400,000
No.3 980 1120 1,400,000
Stud 1010 1160 1,400,000
Construction 1270 1450 1,500,000
Standard 720 825 1,300,000
Utility 345 395 1,300,000
Dense Select Structural 3100 3570 1,900,000
Select Structural 2930 3370 1,800,000
Non-Dense Select Structural 2700 3110 1,700,000
No.1 Dense 2010 2310 1,800,000
No.1 1900 2180 1,700,000
No.1 Non-Dense 2x6 1720 1980 1,600,000
No.2 Dense 1670 1920 1,700,000
No.2 1440 1650 1,600,000
No.2 Non-Dense 1320 T520 1,400,000
No.3 865 990 1,400,000
Stud 890 1020 1,400,000
Dense Select Structural 2820 3240 1,900,000
Select Structural 2650 3040 1,800,000
Non-Dense Select Structural 2420 2780 1,700,000| SPIB
No.1 Dense 1900 2180 1,800,000
No.1 2x8 1730 1980 1,700,000
No.1 Non-Dense 1550 1790 1,600,000
No.2 Dense 1610 1850 1,700,000
No.2 1380 1590 1,600,000
No.2 Non-Dense 1260 1450 1,400,000
No.3 805 925 1,400,000
Dense Select Structural 2470 2840 1,900,000
Select Structural 2360 2710 1,800,000
Non-Dense Select Structural 2130 2450 1,700,000
No.1 Dense 1670 1920 1,800,000
No.1 2x10 1500 1720 1,700,000
No.1 Non-Dense 1380 1590 1,600,000
No.2 Dense 1380 1590 1,700,000
No.2 1210 1390 1,600,000
No.2 Non-Dense 1090 1260 1,400,000
No.3 690 795 1,400,000
Dense Select Structural 2360 2710 1,900,000
Select Structural 2190 2510 1,800,000
Non-Dense Select Structural 2010 2310 1,700,000
No.1 Dense 1550 1790 1,800,000
No.1 2x12 1440 1650 1,700,000
No.1 Non-Dense 1320 1520 1,600,000
No.2 Dense 1320 1520 1,700,000
No.2 1120 1290 1,600,000
No.2 Non-Dense 1040 1190 1,400,000
No.3 660 760 1,400,000
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DesignValue in Bending, ‘Fb”

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Spruce—-Pine—Fir
Select Structural 2155 2480 1,500,000
No.1/No.2 1510 1735 1,400,000
No.3 865 990 1,200,000
Stud 2x4 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 635 725 1,200,000
Utility 290 330 1,100,000
Select Structural 1870 2150 1,500,000
No.1/No.2 2x6 1310 1505 1,400,000
No.3 750 860 1,200,000
Stud 775 895 1,200,000| NLGA
Select Structural 1725 1985 1,500,000
No. 1/No.2 2x8 1210 1390 1,400,000
No.3 690 795 1,200,000
Select Structural 2x10 1580 1820 1,500,000
No.1/No.2 1105 1275 1,400,000
No.3 635 725 1,200,000
Select Structural 1440 1655 1,500,000
No.1 /No.2 2x12 1005 1155 1,400,000
No.3 575 660 1,200,000
Spruce-Pine—Fir (South)
Select Structural 2245 2580 1,300,000
No.1 1465 1685 1,200,000
No.2 1295 1490 1,100,000
No.3 2x4 735 845 1,000,000
Stud 725 835 1,000,000
Construction 980 1125 1,000,000
Standard 545 630 900,000
Utility 260 300 900,000
Select Structural 1945 2235 1,300,000
No.1 1270 1460 1,200,000
No.2 2x6 1120 1290 1,100,000
No.3 635 730 1000,000| NELMA
Stud 660 760 1,000,000| NSLB
Select Structural 1795 2065 1,300,000{ WCLIB
No.1 2x8 1175 1350 1,200:000| WWPA
No.2 1035 1190 1,100,000
No.3 585 675 1,000,000
Select Structural 1645 1890 1,300,000
No.1 2x10 1075 1235 1,200,000
No.2 950 1090 1,100,000
No.3 540 620 1,000,000
Select Structural 1495 1720 1,300,000
No.1 2x12 980 1125 1,200,000
No.2 865 990 1,100,000
No.3 490 560 1,000,000
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DesignValue in Bending, ‘Fb”

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency

Western Cedars

Select Structural 1725 1985 1,100,000
No.1 1250 1440 1,000,000
No.2 1210 1390 1,000,000
No.3 2x4 690 795 900,000
Stud 695 800 900,000
Construction 920 1060 900,000
Standard 520 595 800,000
Utility 260 300 800,000
Select Structural 1495 1720 1,100,000
No.1 1085 1245 1,000,000
No.2 2x6 1045 1205 1,000,000
No.3 600 690 900,000
Stud 635 725 900,000| WCLIB
Select Structural 1380 1585 1,100,000{ WWPA
No.1 2x8 1000 1150 1,000,000
No.2 965 1110 1,000,000
No.3 550 635 900,000
Select Structural 1265 1455 1,100,000
No.1 2x10 915 1055 1,000,000
No.2 885 1020 1,000,000
No.3 505 580 900,000
Select Structural 1150 1325 1,100,000
No.1 2x12 835 960 1,000,000
No.2 805 925 1,000,000
No.3 460 530 900,000
Western Woods

Select Structural 1510 1735 1,200,000
No.1 1120 1290 1,100,000
No.2 1120 1290 1,000,000
No.3 2x4 645 745 900,000
Stud 635 725 900,000
Construction 835 960 1,000,000
Standard 460 530 900,000
Utility 230 265 800,000
Select Structural 1310 1505 1,200,000
No.1 970 1120 1,100,000
No.2 2x6 970 1120 1,000,000
No.3 560 645 900,000
Stud 575 660 900,000| WCLIB
Select Structural 1210 1390 1,200,000 WWPA
No.1 2x8 895 1030 1,100,000
No.2 895 1030 1,000,000
No.3 520 595 900,000
Select Structural 110 1275 1,200,000
No.1 2x10 820 945 1,100,000
No.2 820 945 1,000,000
No.3 475 545 900,000
Select Structural 1005 1155 1,200,000
No.1 2x12 750 860 1,100,000
No.2 750 860 1,000,000
No.3 430 495 900,000
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DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
White Oak
Select Structural 2070 2380 1,100,000
No.1 1510 1735 1,000,000
No.2 1465 1685 900,000
No.3 2x4 820 940 800,000
Stud 820 945 800,000
Construction 1095 1255 900,000
Standard 605 695 800,000
Utility 290 330 800,000
Select Structural 1795 2065 1,100,000
No.1 1310 1505 1,000,000
No.2 2x6 1270 1460 900,000
No.3 710 815 800,000
Stud 750 860 800,000 NELMA
Select Structural 1655 1905 1,100,000
No.1 2x8 1210 1390 1,000,000
No.2 1175 1350 900,000
No.3 655 755 800,000
Select Structural 1520 1745 1,100,000
No.1 2x10 1105 1275 1,000,000
No.2 1075 1235 900,000
No.3 600 690 800,000
Select Structural 1380 1585 1,100,000
No.1 2x12 1005 1155 1,000,000
No.2 980 1125 900,000
No.3 545 630 800,000
Yellow Poplar
Select Structural 1725 1985 1,500,000
No.1 1250 1440 1,400,000
No.2 1210 1390 1,300,000
No.3 2x4 690 795 1,200,000
Stud 695 800 1,200,000
Construction 920 1060 1,300,000
Standard 520 595 1,100,000
Utility 230 265 1,100,000
Select Structural 1495 1720 1,500,000
No.1 1055 1245 1,400,000
No.2 2x6 1045 1205 1,300,000
No.3 600 690 1,200,000
Stud 635 725 1,200,000 NSLB
Select Structural 1380 1585 1,500,000
No.1 2x8 1000 1150 1,400,000
No.2 965 1110 1,300,000
No.3 550 635 1,200,000
Select Structural 1265 1455 1,500,000
No.1 2x10 915 1055 1,400,000
No.2 885 1020 1,300,000
No.3 505 580 1,200,000
Select Structural 1150 1325 1,500,000
No.1 2x12 835 960 1,400,000
No.2 805 925 1,300,000
No.3 460 530 1,200,000
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HANDRAIL SHAPES

ROUND

WISCONSINADMINISTRATIVE CODE

21.04(2)(a)5.

RECTANGULAR

OK (w x ht):
1/27x 2-5/8”
3/47x 2-1/2”

17x 2-3/8”
1-1/87x 2-5/16”

1-1/27x 2-1/8”
1-7/87x 1-15/16”

YIAXIMUM 27
"DIAMETER"

P )
« 14

QTHERS

OK (w x ht):
27x 1-7/8”
2-1/27x 1-5/8”

N 2-78x 127 TO 17716 |

MAXIMUM 2-7/8’;
CROSS SECTION
MAX. 6-1/4”
GRIPPING
SURFACE INCL.
MIN. 1/4”
RECESS ON
EACH SIDE

MAXIMUM 2-7/8
"CROSS SECTION "

4” TO 6-1/4” GRIPPING *.

»SURFACE INCLUDING A ' :

MIN. 1/4” RECESS ON

EACHSIDE | .
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123 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

A-21.125(3) CONTROL STANDARDS. The following are designs acceptable by the department to achieve compliance with the
control standards of acceptable soil loss or percent reduction of sediment loadfifronmafsite.

Less than one ace disturbance (egardless of the lot or poperty size).
A. Mandated practices:

1. A method to prevent or reduce soil from leaving a site via entries ot rohidsmay include a tracking pad or tire wash

ing stand designed and installed to meet DNR Standard 1057. Other means of compliance include a gravel mulch, frozen
soil, bedrock or some other physical means to prevent soil from leaving the site on vehicle tires which is equivalent to the
tracking pad or tire washing stand.

2. Storm water inlet protection. Inlet protection may be accomplished by using &tRidal Standard, number 1050,

“Storm Drain Inlet Protection for Construction Sites”. The protection of stormwater inlets in the code is specific to “on-site”
inlets; however an bfsite inlet may create a direct conduit to a water of the state, which links any inlet that leads to a water
of the state to the #3 mandated practice. In that case, special care should be taken to protect both types of inlets from sed
ment in runof from a construction site.

3. Protection of adjoining waters of the state. The installation of practices is necessary ffaomtife disturbance could
impact a water of the state. Practices may include channel erosion mats, silt fences, vegdéativer lanfy other practices
applicable to the specific site.

4. Drainage way protection. Any ditches or drainage ways that fliosit®@imust be protected with appropriate best manage
ment practices (BMPs). This may include but is not limited to ditch checks, channel erosion control mats or riprap.

5. Dewatering activity sediment reductioAny dewatering necessary on the construction site must include measures to
reduce the sediment in the water leaving the site. Dewatering BMPs may include filters, fiber rolls or gravel bag berms.

6. Stockpile protection. Any soil stockpiles which are left more than 7 days must be protected by seeding and mulching, e
sion mat, silt fencing, covering or other methods. This does not include fill or topsoil piles that are in active use.

B. In addition to mandated practices, the owner/contractor or designer must choose one or more of the following methods in order
achieve compliance with the standards.

1. The Revised Universal Soil Loss Equation may be used to determine the amount of soil lost from a site in order to stay
below the 5 tons/acre/year for sand, loamy sand, sandy loam, loam, sandy clay loam, clay loam, saiityyotégyor clay
textures or the 7.5 tons/acre/year soil loss for silt, silty clay loam or silt loam textures. The Commerce—accepted version of
Excel worksheet that is used to calculate the soil loss is available at: http://commerce.wi.gov/SB/SB-SoilErosion€ontrolPr
gram.html

2. Silt fence may be placed in accordance with the Dighfiical Standard 1056 and remain on the site until the pervious
area is stabilized. This practice, in addition to the mandated practices in part “A” is accepted by the Department of Com
merce as compliant with the 40% reduction in sediment load goal.

3. The site may be seeded and mulched, erosion control mat may be installed or polymers may be applied. The-erosion c
trol BMPs must be applied within one week of disturbance. Seeding must be accomplished in accordance watthBINR T

cal Standard 1059 and mulching with DNBcinical Standard 1058. Erosion control mat must be installed in accordance
with DNR Technical Standards 1052 & 1053. Polymer application must be done in accordance witledhNiRal Standard

1051. This method is only acceptable when the maximum slope length is 300 feet and the maximum slope is no more tha
that specified in dble A-21.125-1 andable A-21.125-2.

4. Practices may be included in the erosion and sediment control plan for the site that achieve compliance with the 40%
reduction in sediment load in the ruhfsbm the site. @ble A-21.125-3 lists several erosion and sediment control BMPs
and the USER (United States Environmental Protection Agencicifncy rating for that BMP

5. A unique design may be submitted with the UDC permit application for review
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Table A-21.125-1

Slope Limitations for Permissible Soil Loss with max. 300’ slope length 1

When sites ae seeded, mulched or otherwise stabilized within one week of disturbadce

SoilTexture | Jan | Feb | Mar | Apr [May [ June [ July [ Aug | Sept [ Oct | Nov | Dec
7.5 tons/acelyear allowable soil loss
Silt loam or 20% 20% 16% 9% 6% 5% 6% 8% 12% 17% 20% 20%
Silty clay loam
5 tons/ace/year allowable soil loss
Sand 20% 20% 20% 14% 10% 8% 9% 12% 19% 20% 20% 20%
Loamy sand 20% 20% 20% 13% 9% 8% 9% 11% 17% 20% 20% 20%
Sandy loam 20% 20% 16% 9% % 5% 6% 8% 16% 17% 20% 20%
Loam, 20% 20% 13% 8% 5% 4% 5% 6% 10% 17% 20% 20%
Sandy clay loam,
Clay loam,
Sandy clay
Silty clay 20% 20% 16% 9% 7% 5% 6% 8% 13% 17% 20% 20%
Clay 20% 20% 15% 9% 6% 5% 5% 7% 12% 16% 20% 20%

1 The information in the table is derived from Grant County rainfall information and the use of the Revised Universal Soil Loss Equation. The slope limitation refers to the maximum slope
permitted in order to achieve code compliance for the site specifics in the table. Opening datdl®flead’ month and closing is the'2End date is 60 days past closing date.

2 Stabilization may be accomplished by temporary seeding & mulching, permanent seeding and mulching, application of polymers or placement of erosion control matsthe\dditionally
mandated practices specific to the site must be in place.

Table A21-125-2

Slope Limitations for Permissible Soil Loss with max. 300’ slope length 1

When sites ae seeded, mulched or otherwise stabilized within four weeks of disturbarfce

SoilTexture | Jan | Feb | Mar | Apr [May [ June | July [ Aug | Sept [ Oct | Nov | Dec
7.5 tons/acelyear allowable soil loss
Silt loam or 18% 11% 8% 4% 3% 2% 3% 4% 6% 10% 15% 20%
Silty clay loam
5 tons/ace/year allowable soil loss
Sand 20% 20% 17% 12% 7% 5% 4% 4% 6% 10% 15% 20%
Loamy sand 20% 20% 16% 11% 6% 4% 4% 4% 5% 9% 14% 20%
Sandy loam 20% 18% 11% 8% 4% 3% 2% 3% 4% 6% 10% 16%
Loam, 20% 9% 6% 4% 2% 2% 4% 3% 5% 8% 13% 20%
Sandy clay loam,
Clay loam,
Sandy clay
Silty clay 18% 11% 8% 4% 3% 2% 4% 6% 6% 10% 15% 20%
Clay 17% 11% 7% 4% 3% 2% 4% 6% 6% 9% 14% 20%

1 The information in the table is derived from Grant County rainfall information and the use of the Revised Universal Soil Loss Equation. The slope limitation refers to the maximum slope
permitted in order to achieve code compliance for the site specifics in the table. Opening daté®tremds month and closing is thehsf the following month End date is 60 days past
closing date.

2 Stabilization may be accomplished by temporary seeding & mulching, permanent seeding and mulching, application of polymers or placement of erosion control matsheé\dditionally
mandated practices specific to the site must be in place.
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One acre or more disturbed (regardless of the lot or poperty size).
A. Mandated practices:

1. A method to prevent or reduce soil from leaving a site via entries or roads. This may include a tracking pad or tire wash
ing stand designed and installed to meet DNR Standard 1057. Other means of compliance include a gravel mulch, frozen
soil, bedrock or some other physical means to prevent soil from leaving the site on vehicle tires which is equivalent to the
tracking pad or tire washing stand.

2. Storm water inlet protection. Inlet protection may be accomplished by using &Ridal Standard, number 1050,

“Storm Drain Inlet Protection for Construction Sites”. The protection of stormwater inlets in the code is specific to “on-site”
inlets; however an bfsite inlet may create a direct conduit to a water of the state, which links any inlet that leads to a water

of the state to the #3 mandated practice. In that case, special care should be taken to protect both types of inlets from sedi
in runoff from a construction site.

3. Protection of adjoining waters of the state. The installation of practices is necessary ffaomtife disturbance could
impact a water of the state. Practices may include channel erosion mats, silt fences, vegdéativar bafy other practices
applicable to the specific site.

4. Drainage way protection. Any ditches or drainage ways that fliosit®@imust be protected with appropriate best manage
ment practices (BMPs). This may include but is not limited to ditch checks, erosion control mats or riprap.

5. Dewatering activity sediment reduction. Any dewatering necessary on the construction site must include measures to
reduce the sediment in the water leaving the site. Dewatering BMPs may include filters, fiber rolls or gravel bag berms.

6. Stockpile protection. Any soil stockpiles which are left more than 7 days must be protected by seeding and mulching, e
sion mat, silt fencing, covering or other methods. This does not include fill or topsoil piles that are in active use.

B. In addition to mandated practices, the owner/contractor or designer must choose one or more of the following methods in order
achieve compliance with the standards.

1. The Revised Universal Soil Loss Equation may be used to determine the amount of soil lost from a site in order to stay
below the 5 tons/acre/year for sand, loamy sand, sandy loam, loam, sandy clay loam, clay loam, saiityyotégyor clay
textures or the 7.5 tons/acre/year soil loss for silt, silty clay loam or silt loam textures. The Commerce—accepted version of
Excel worksheet that is used to calculate the soil loss is available at:
http://commerce.wi.gov/SB/SB-SoilErosionControlProgram.html

2. The site may be seeded and mulched, erosion control mat may be installed or polymers may be applied. The-erosion c
trol BMPs must be applied within one week of disturbance. Seeding must be accomplished in accordance watthBINR T

cal Standard 1059 and mulching with DNBclinical Standard 1058. Erosion control mat must be installed in accordance
with DNR Technical Standards 1052 & 1053. Polymer application must be done in accordance witkedhiNiRal Standard

1051. This method is only acceptable when the maximum slope length is 300 feet and the maximum slope is no more tha
that specified in dble A-21.125-1.

3. Practices may be included in the erosion and sediment control plan for the site that achieve compliance with the 80%
reduction in sediment load in the ruhfstbm the site. @ble A-21.125-2 lists several erosion and sediment control BMPs
and the USER (United States Environmental Protection Agencficifncy rating for that BMP

4. A unique design may be submitted with the UDC permit application for review
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Table A-21.125-2
Erosion/Sediment Contol BMP Efficiency!

Practice Type of Practice Standard Number? Recognized Efficiency

Straw Bales Sediment Control 1055 1094

Fiber Rolls Sediment Control 40%
Sediment Taps Sediment Control 40%

Silt Fence Sediment Control 1056 Sand 80%

Other soils 40%
Compost Blankets Erosion Control See std 1058 for 80%
Wisconsin

Polymers Erosion Control 1050 80%
Sodding Erosion Control 80%
Seeding Erosion Control 1059 80%
Mulching Erosion Control 1058 80%

Nort1 channel control Erosion Control 1052 809

mat'

1BMP efficiency is derived from information provided on the Environmental Protection Construction Erosion Control website in August, 2006 and only when the BMP is installed per the
listed standard.

2standard Number refers to thaésabnsin Department of Natural Resources Conservation Practice Standard. number
3This eficiency measure is provided by the Department of Commerce, Safety and Buildings Division.
4This eficiency measure is provided by the Department of Commerce, Safety and Buildings Division and only for a short duration as described in the standard.

Thereare several BMPs that do not have ditiehcy assigned by the BP These include mandatory controls such as inlet protection, drainage
way protection (rip rap) and tracking pads. Diversions, both temporary and permanent are also not incilddied #21.125-2. Diversions
impact the erosion on a site by shortening the length of slope in the Revised Universal Soil Loss Equation (RUSLE).

Following is an example of an erosion and sediment control plan (figure A—21.125). This plan may be used for reference, however each site is
unique and each plan will address the site—specific issues.
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Figure 125.125-1
Erosion Control Plan
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Figure 125.125-2
Sample Page fom Erosion Control Checklist

Y N N/A Seeding for Eiosion Control — 1059

Topsoil depth 2 in. for temporary seeding?|

Topsoil depth 4 in. for permanent seeding’

Rocks, twigs and foreign material removed?

Clods < 2 inch?

Seed sown < 1/4 in. deep?

Temporary species and rates per table?

Species Lbs/Acre % Purity Season
Oats 131 98 Spring & Summer
Cereal Re 131 97 Fall
Winter Wheat 131 95 Fall
Annual Rregrass 80 97 Fall

Y N N/A Mulching for Const. Sites 1058

Area under mulch free of gullies and rills?

Mulch not in concentrated flow channels?

Erosion occurring in mulched areas?

Natural biodegradable materials?

N

Free of toxic, noxious or diseased substances

Marsh hay only on upland sites?

Crimped straw or hay fiber length > 6 in.?

No bark or wood chips on seeded sites?

Mulch covers 80% of unseeded areas?

Mulch covers 70% of seeded areas?

Mulch 1/2 to 1-1/2 in. thick in seeded areas?
Mulch 1-1/2 to 3 in. thick for unseeded areas?
Wood chips 1/2 to 1-1/2 in. thick?

Mulch anchors w/crimping, matting & tackifier

Note: The entire checklist can be found &ivw.commerce.wi.gov
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Vegetative Buffer
For Construction Sites
(1054)

Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in 1X. Definitions. The words are italicized the first time they are
used.

l. Definition

An area ofdensevegetatiod intended to slow rundand trap sediment. egetative Buers are commonly referred to as filter or

buffer strips.

Il. Purpose

The purpose of this practice is to remove sedimesiéet flonby velocity reduction.

lll.  Conditions Where Practice Applies

This practice applies to areas where sediment delivery is in the fasheet and rill essionfrom disturbed areas.

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin
the use and placement of a vegetativédsufThis standard does not contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum standards for design, installation and performance requirements.

Disturbed Areal Dir ection of Flow!

Vegetative Buer
Width

< [ Length [TH3-

A. The vegetative bidr shall be located along the entire length of the down slope edge of the entire disturbed area for which
the practice is being applied.

The vegetative biér shall be located on the contour
The width of the vegetative Hef shall have slopes less than 5 %.

The disturbed area draining to the vegetativéanghall have slopes of 6 % or less.

mo o W

The vegetative biér shall have a minimumwidth of 25 feet. 25 feet is adequate for disturbed areas up to 125 feet upslope
from the vegetative bfdr. An additional one foot of width shall be added to thédodér every 5 feet exceeding 125 feet
upslope of the disturbed area draining to the vegetatierbuf

F. To minimize compaction and destruction of the vegetative cdesignate the vegetative frrfas an area of no distur
bance. Construction equipment shall be excluded from the designated egetative buers shall be clearly shown on
plans and marked in the field.

G. \egetative bu€rs shall be densely vegetated prior to upslope soil disturbance.

VI. Considerations

A. Maintaining sheet flow is critical to the function of a vegetativddsufin some conditions, lavel speadermay need to be
constructed at the upslope side of the vegetativiebtaf minimize concentrated flow
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VII.

VIII.

IX.

B.
C.

Vegetativebuffers may require lge land areas compared to other erosion control practices.

Trees should not be cut down to establish a vegetativerb@ther erosion control measures are preferred.

Plans and Specifications

A.

Plansand specifications for vegetative fars shall be in keeping with this standard and shall describe the requirements for
applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location of vegetative bfdr.
2. Limits and slopes of disturbed area and any additional contributory drainage area.
3. Dimensions and slope of vegetativefeuf

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

Operation and Maintenance

A. Vegetativebuffers shall be inspected for proper distribution of flows, sediment accumulation and signs of rill formation.
Vegetative buers shall at a minimum be inspected weekly and within 24 hours after every precipitation event that produce
0.5 inches of rain or more during a 24-hour period.

B. If the vegetative bdiér becomes silt covered, contains rills, or is otherwise renderdddtieé, other perimeter sediment
control measures shall be installed. Eroded areas shall be repaired and stabilized. Repair shall be completed as soon a:
sible with consideration to site conditions.

C. A stand of dense vegetation shall be maintained to a height of 3 — 12 inches.

D. Prior to land disturbance the perimeter of vegetativielaithall be flagged or fenced to prevent equipment from creating
ruts, compacting the soil and to prevent damage to vegetation.

Definitions

Dense vegetatiofl): is defined as an existing stand of 3 — 12 inch high grassy vegetation that uniformly covers at least 90 % of a ref
resentative 1 square yard plot.oddy vegetation shall not be counted for the 90% coverage. No more than 10% of the o¥erall buf
can be comprised of woody vegetation.

Level Speader(VI.A): Level spreaders disperse flows over a wide area, dissipating tlgy erfi¢he rundfand creating sheet flow
Common types of level spreaders are weirs and stone trenches.

Sheetflow(ll) : Sheet flow is over plane surfaces, where riwatter flows in a thin uniform sheet across the land before it collects in a
concentrated flow

Sheet and Rill Ersion(l1l): Sheet and rill erosion is the removal of soil by the action of rainfall and shallow overlanfl huisahe
first stage in water erosion. As flow becomes more concentrated rills Ascswmil detachment continues or flow increasds, will
become wider and deeper

Width (V.E): Is measured in the direction of flow
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Channel Erosion Mat
(1053)

Wisconsin Department of Natural Resources
Conservation Practice Standard
Note: Words in the standard that are shown in italics are described in XI. Definitions. The words are italicized the first time they are
used.
l. Definition

A protective soil cover of strgwood, coconut fiber or other suitable plant residue, or plastic fibers formed into a mat, usually with a
plastic or biodegradable mesh on one or both sides. Erosion mats are rolled products available in many varieties and combination
materials and with varying life spans.

. Purpose

The purpose of this practice is to protect the channel from erosion or act as turf reinforcement during and after the establishment of
grass or other vegetation in a channel. This practice applies t&tusibn Contol Revegative MatéECRM) andTurf-Rein

forcement Mat¢TRM).

lll.  Conditions Where Practice Applies

This standard applies where ruhohannelizes in intermittent flow and vegetation is to be established. Some products may-have lim
ited applicability in projects adjacent to navigable waters.

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin
the use and placementearosion mat. This standatidesnot contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum standards for design, installation and performance requirencentplele the shear eal
culations, a 2 yeaR4 hour storm event shall be used to calculate depth of flows for an ECRM. For sizing a TRM, use the depth of
flow corresponding to the maximum design capacity of the channel.

Only mats listed in the &consin Department ofr&nsportation (MDOT) Erosion Control Product Acceptability ListAl® will be
accepted for use in this standard.

To differentiate applications MDOT oiganizes erosion mats into three classes of mats, which are further broken down into various
Types.

A. Class I: A short-term duration (minimum of 6 months), light doityanic ECRM with plastic or biodegradable netting.
1. Type A — Only suitable for slope applications, not channel applications.
2. Type B — Double netted product for use in channels where the calculated (design) shear stress &dr.beliss/ft
B. Class II: A long—term duration (three years or greategamic ECRM.
1. Type A - Jute fiber only for use in channels to reinforce sod.

2. Type B-— For use in channels where the calculated (design) shear stress is 2.0rlkeg. Made with plastic or bio
degradable mat.

3. Type C — A woven mat of 100%ganic material for use in channels where the calculated (design) shear stress is 2.0
Ibs/ft2 or less. Applicable for use in environmentally sensitive areas where plastic netting is inappropriate.

C. Class lll: A permanent 100% synthetic ECRM or TRM. ClasgpeTB erosion mat or Class llyfe B or C erosion mat
must be placed over a soil filled TRM.

1. Type A — An ECRM for use in channels where the calculated (design) shear stress of 2 @ lles4t
2. Type B — A TRM for use in channels where the calculated (design) shear stress of 2.0rlkes.
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3. TypeC — A TRM for use in channels where the calculated (design) shear stress of 3.5k,
4. Type D — A TRM for use in channels where the calculated (design) shear stress of 5 .0rlEgé.

VI.  Installation

A. ECRM shall be installed after all topsoiling, fertilizing, liming, and seeding is complete.

B. Erosion mats shall extend for whichever is greater: upslope one—foot minimum vertically from the ditch bottom or 6 inches
higher than the design flow depth.

C. The mat shall be in firm and continuous contact with the soil. It shall be anchored, overlapped, staked and entrenched pe
the manufacturés recommendations.

D. TRM shall be installed in conjunction with the topsoiling operation and shall be followed by ECRM installation.

E. Attime of installation, document the manufacturer and mat type by saving material labels and marisfacttaiation

instructions. Retain this documentation until the site is stabilized.

VIl. Considerations

A.
B.
C.

Erosion mats shall be selected so that they last long enough for the grass or other vegetation to become densely establis
Consider using Class llype C mats adjacent to waterways where trapping small animals is to be avoided.

Class Ill TRM may be appropriate as a replacement for riprap as a channeClireek the shear stress criteria for the
channel to determine mat applicability

Once a gully has formed in a channel, it idiclifit to stabilize due to loss of soil structure. Even when the gully is filled
with topsoil and reseeded, the soil has a tendency to dislodge in the same pattern. If gully formation continues to be a pr
lem the design should be reevaluated, including other mat classes or riprap.

It may be dificult to establish permanent vegetation and adequate erosion protection in a channel with continuous flow
Consider riprap or planting wetland species with an ECRM.

Documentation of materials used, monitoring logs, project diamy weekly inspection forms including erosion and storm
water management plans, should be provided to the authorityechaith long term maintenance of the site.

Channel cross sections may be parabolic, v—shaped or trapezoidal. The use of “V” channels is generally discouraged du
erosion problems experienced.

To help determine the appropriate channel Jidesigners can refer to the design matrix in the back of theGW FAL.

However for channels not conforming to the typical section shown in the channel matrix or having a depth of flow greater
than 6 inches (150 mm), the designer will need to design for an appropriate channétiaevay to do this is to use the
“tractive force” method presented in FE8 Hydraulic Engineering Circular (HEC) No. 15. This method requires that the
calculated maximum shear stress of a channel is not to exceed the permissible shear stress of the chaoneddittds
method, permissible shear stress values are stated next to each device listed in the channel matrix.

VIIl. Plans and Specifications

A.

Plansand specifications for installing erosion mat shall be in keeping with this standard and shall describe the requiremen
for applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location of erosion mat
2. Installation sequence
3. Material specification conforming to standard

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

IX. Operation and Maintenance

A.

B.

Erosionmats shall at a minimum be inspected weekly and within 24 hours after every precipitation event that produces 0.
inches of rain or more during a 24-hour period.

If there are signs of rilling under the mat, install more staples or more frequent anchoring trenches. If rilling becomes
severe enough to prevent establishment of vegetation, remove the section of mat where the damage has occurred. Fill tt
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erodedarea with topsoil, compact, reseed and replace the section of mat, trenching and overlapping ends per manufactur
recommendations. Additional staking is recommended near where rilling was filled.

C. If the reinforcing plastic netting has separated from the mat, remove the plastic and if necessary replace the mat.

D. Maintenance shall be completed as soon as possible with consideration to site conditions.

X. References

WisDOT “Erosion Control Product Acceptability List” is available online at http://vd@twisconsin.gov/business/engrserv/pal.htm.

XI|.  Definitions

Channel Eosion The deepening and widening of a channel due to soil loss caused by flowingAgatdiis become layer and flows
begin to concentrate, soil detachment occurs primarily as a result of shear

Erosion Contol Revegative MatEECRM)(II): Erosion control revegetative mats are designed to be placed on top of soil.

Turf-Reinfocement Mat§TRM) (I1): Turf-reinforcement mats are permanent devices constructed from various types of synthetic
materials and buried below the surface to help stabilize the soil. TRMs must be used in conjunction with an ECRM or an approved
soil stabilizer Jpe A (as classified in the @DOT FAL)
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Construction Site Diversion
(1066)

Wisconsin Department of Natural Resources
Conservation Practice Standard
Note: Words in the standard that are shown in italics are described in IX. Definitions. The words are italicized the first time they are
used.
l. Definition

A temporary berm or channel constructed across a slope to collect and diveft runof

Il. Purpose

To intercept, divert, and safely convey ruratfconstruction sites in order to divert clean water away from disturbed areas, or redirect
sediment laden waters to an appropriate sediment control facility

lll.  Conditions Where Practice Applies

A. This practice is applicable to construction sites where temporary surface watéicamiadl or management is needed.
Locations and conditions include:

1. Above disturbed areas, to limit rufi@into the site.
2. Across slopes to reduce slope length.
3. Below slopes to divert excess rufitaf stabilized outlets.
4. To divert sediment-laden water to sediment control facilities.
5. At or near the perimeter of the construction area to keep sediment from leaving the site.
B. This standard does not pertain to permanent diversions. Refer to appropriate design criteria and local regulations when
designing permanent diversions.

IV. Federal, State, and Local Laws
Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin

the use and placement of this practice. This standard does not contain the text of federal, state, or local laws.
V. Criteria

A. The diversion shall have stable side slopes and shall not be overtopped during a 2-year frafjemayduration storm.
The minimum berm cross section shall be as follows:

1. Side slopes of 2:1 (horizontal:vertical) or flatter
2. Top width of two feet.
3. Berm height of 1.5 feet.

B. Sediment-laden runbfrom disturbed areas shall be diverted into a sediment control practice. For typical sediment control
practices see WDNR Conservation Practice Standards Sedinapntl063) or Sediment Basin (1065) for design criteria.

C. When diverting clean water the diversion channel and its outfall shall be immedtatalizedfor the 2—year frequengcy
24-hour duration storm. Build and stabilize clean water diversions before initiating down slope land—disturbing activities.

D. Diversions shall be protected from damage by construction activities. At all points where diversion berms or channels wil
be crossed by construction equipment, the diversion shall be stabilized or shaped approperafayary culverts of ade
guate capacity may be used.

E. For diversions that are to serve longer than 30 days, the side slopes including the ridge, and down slope side the diversic
shall be stabilized as soon as they are constructed. The diversion channel should be stabilized (i.e. erosion geat) or a lar
sediment control practice shall be needed. For diversions serving less than 30 days, the down slope side of the diversior
shall be stabilized as soon as constructed.
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VI.

VII.

VIII.

IX.

DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Considerations

A.

B.

C.

The channel cross section may be parabolic, v—shaped or trapezoidal. The use of “V” channels is generally discouraged ¢
to potential erosion problems.

Ditch checks may be used to enhance sediment removal. Ditch checks shall be designed in accordance with WDNR Cor
servation Practice Standard Ditch Check (1062).

For diversion berms consider designing an geecy overflow section or bypass area to limit damage from storms that
exceed the 2-year frequency 24—hour duration storm. The overflow section may be designed as a stabilized weir with
riprap protection.

Plans and Specifications

A.

Plansand specifications for installing diversions shall be in keeping with this standard and shall describe the requirements
for applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Diversion location.

2. Channel grade or elevations.

3. Typical cross section.

4. Channel stabilization if required.

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

Operation and Maintenance

A. Diversionsshall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produces 0.5
inches of rain or more during a 24-hour period.

B. Maintenance shall be completed as soon as possible with consideration to site conditions.
Accumulated sediment shall be removed when it reaches one half the height of the diversion berm. Properly dispose of ¢
sediment removed from the diversion.

D. Diversions shall be removed and the area stabilized according to construction plans.

Definitions

Temporary(l): an erosion control measure that is utilized during construction and grading operations prior to final stabilization.

Stabilized(V.C): means protecting exposed soil from erosion.
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Ditch Check
(Channel)
(1062)

Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

l. Definition

A temporary dam constructed across a swale or drainage ditch to reduce the velocity of water flowing in theQitenokeck$

can be constructed out of stone, a double row of straw bales or from engineered products foundsoonka\Wepartment of
Transportation (WDOT) Erosion Control Product Acceptability ListAB.

. Purpose

The purpose of this practice is to reduce flow velocity and to pond,weeeby reducing active channel erosion and promoting set
tling of suspended solids behind the ditch check.

lll.  Conditions Where Practice Applies

This Standard applies where grading activity occurs in areas of channelized flows and a temporary measure is needed to control er
sion of the channel until permanent stabilization practices can be applied.

Under no circumstance shall ditch checks be placed in intermittent or perennial stream without permission from WDNR. This Pract
may not be substituted for major perimeter trapping measures.
IV. Federal, State, and Local Laws
Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin
the use and placement of ditch checks. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Height

1. Installed, the minimum height of ditch checks shall be 10 inches and shall not exceed a maximum height of 16 inches
for manufactured or biodegradable materials and 36 inches for stone (or othanimonaterials).

2. Ditch checks must be installed with the center lower than the sides forming dfutieiis is not done stormwater flows
are forced to the edge of the ditch check thus promoting,smoout of the channel causing excessive erosion.

3. Stone ditch checks shall have a minimum top width of 2—feet measured in the direction of flow with maximum slopes
of 2:1 (2 horizontal to 1 vertical) on the upslope side and 2:1 on the down slope side.

B. Placement

1. At a minimum install one ditch check for every two feet of drop in the channel.

2. Ditch checks shall be placed such that the resultant ponding will not cause inconvenience or damage to adjacent are:
C. Material Specifications

1. Stone ditch checks shall be constructed of a well-graded angular sBypeéfa8 inch or greateisometimes referred
to as breaker run or shot rock.

2. Ditch checks may be constructed of other approved materials but must be capable of withstanding the flow velocities
the channel. Manufactured products listed iISDDT's FAL are also acceptable for temporary ditch checks.

Note: Silt fence and single rows of straw bales areféutize as ditch checks and are not permitted.
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Construction— Refer to Figure 1 & 2

1. Ditch checks shall be utilized during rough grading and shall be removed once the final grading and channel stabiliza
tion is applied, unless intended to be part of a permanent stormwater management plan.

2. Channel erosion mat or other non-erodible materials shall be placed at the base of a ditch check, and extended a mi
mum of 6 feet, to prevent scour and washing out the toe of the ditch check. DNR Conservation Practice Channel Erg
sion Mat (1053) contains criteria for the placement of erosion mat in this location.

3. Chink or seal stone and rock ditch checks to minimize the flow through the ditch check.

VI. Considerations

A.
B.

E.

F.

For added stabilitythe base of a stone or rock ditch check should be keyed into the soil to a depth of 6-inches.

Stone ditch checks may be underlain by a nonwoven geotextile fabric to ease installation and removal. If the geotextile
fabric is extended, it can serve purpose specified in sectib® V

Ditch checks installed in grass lined channels may kill the vegetation if water is ponded for extended periods or excessive
siltation occurs. Proper maintenance is required to keep areas above and below the ditch check stabilized.

The best way to prevent sediment from entering the storm sewer system is to stabilize the disturbed area of the site as
quickly as possible, preventing erosion and stopping sediment transport at its source.

When placing ditch checks in swales adjacent to roadways consider designating a ‘clear zone’ free of obstacles posing a
threat to out of control vehicles.

Mowing operations may throw stones from ditch checks causing a potential safety hazard.

VII. Plans and Specifications

A.

Plansand specifications for installing ditch checks shall be in keeping with this standard and shall describe the requiremel
for applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location and spacing of ditch check

2. Schedules and sequence of installation and removal
3. Standard drawings and installation details

4. Rock gradation

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

VIIl. Operation and Maintenance

A.

B.

C.

Ditch checks shall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produces (
inches of rain or more during a 24 hour period.

Unless incorporated into a permanent stormwater management system, ditch checks shall be removed once the final gra
and channel stabilization is applied.

Sediment deposits shall be removed when deposits reach 0.5 the height of theRamieval of sediment may require
replacement of stone. Maintenance shall be completed as soon as possible with consideration to site conditions.

IX. References

WisDOT “Erosion Control Product Acceptability List” is available onlinehttp://www.dot.wisconsin.gov/business/engrserv/pal.htm
Printed copies are no longer distributed.

X. Definitions

Dsg (V.C.1): The particle size for which 50% of the material by weight is smaller than that size.

Ditch Checkgl) Are commonly referred to as temporary check dams. Stone ditch checks refer to those made out of either stone or

rock.
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DEWATERING

Code No.
(1061)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

l. Definition

A compartmented containesettling basin, filteror other appropriate best management practice through which sediment-laden water
is conveyed to trap and retain the sediment.

. Purposes

The purpose of this standard is to determine appropriate methods and means to remove sediment from water generated during de!
ing activities prior to dischging off-site or to waters of the state. Practices identified in this standard shall be deemed to meet the
de-watering performance standard to prevent the digelmdrsediment to the maximum extent practicable (MEP) as defined in s. NR
151.1 (6) (c).

lll.  Conditions where Practice Applies

This practice applies where sediment laden water needs to be removed for construction or maintenance activities. Dewatering prax
tices shall be in keeping with thefedtive operating and applicability criteria listed on Figure 2, Dewatering Practice Selection Matrix.

This practice does not apply to:
«  Water being dischged directly to groundwater &arst featuesl. Refer to NR140
«  Well dewatering systems. Refer to NR 812

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin
the use and placement of this practice. This may include activities performed under NR 216 and Chapter 30 permits, for water bod
with targeted performance standtper NR 151.004, 303d waterbodies or othdisis standard does not contain the text of federal,
state, or local laws.

V. Criteria
This section establishes the minimum allowable limits for design parameters, installation and performance requirements.

Dewatering practices shall be selected based on the predominant soil texture encountered at the dewatering site with consideratior
given to pumping or flow rates, volumes and devifecti’eness. Refer to Figure 1 USDA Soil textural triangle to assist with soil
classifications at the site. Figure 2, Dewatering Practice Selection Matrix illustrates acceptable dewatering options teutiveeir ef
ranges. Practices selected that are not on the matrix must provide an equivalent level of control, with justification provided to the
reviewing authority

A. Site Assessment — A site assessment shall be conducted and documented to determine the physical site characteristics t
will affect the placement, design, construction and maintenance of dewatering activities. The site assessment shall ident
characteristics such as ground slopes, soil types, soil conditions, bedrock, sinkholes, drainage pattecosstiinents,
proximity to regulated structures, natural resources, and specific land uses. The site assessment shall include the followir

«  Sanitary and storm sewer locations

« Potential contamination — Odor or discoloration other than sediment, or an oily sheen on the surface of the sediment
laden water If contamination is present, notify DNR Spills Reporting

« Solil textural class for areas where dewatering will ac&gil investigation shall extend below grading and trenching
activities

« Depth to the seasonally highest water table
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Dischargeoutfall locations

Distance and conveyance method to receiving waters

B. General Criteria ApplicabledTAll Dewatering Activities

1.

Contact the WDNR when the discharfrom a dewatering practice will enter a WDNR lissedteptional Resoue
Water (ERV), Outstanding Resawe VWter (ORV), or a wetland in an area of special natural resource interest as identi
fied in NR 103.

Contact the owner or operator of the municipal separate stormwater system if theydischaa municipal storm
water conveyance system. The allowable digghaate shall be limited by the capacity of the system or requirements
of the system owner

When practical, dewateringfiefent shall be collected in a pump truck for transporttr@atment facilityor dischaged
directly to a treatment facility

For surface dewatering, utilize a floating suction hose, or other method, to minimize sediment being Stiekédf
tom.

For dischages that will be directed to locations on-site verify that the anticipated volume of water can be fully con
tained.

The topography and condition of the ground cover between the pump desglaémt and potential receiving waters
shall be evaluated for potential erosion. Appropriate stabilization measures shall be incorporated to prevent erosion.

When dischaye to a karst feature or other direct groundwater connection can not be avoided, the dewatering system
must be designed and operated to maintain compliance with the groundwater quality standards contained in applicab
regulations, including ch. NR 140i8Y Adm. Code.

If the dischage directly or indirectly enters a stream, the disghdliow rate shall not exceed 50 percent of the peak
flow rate of the 2—-year 24—hour storm event.

C. Geotextile Bags

1.

Geotextile bags shall meet the criteria listedable 1.

Table 1: Properties for Geotextile Bags

Property Test Method Type | Value Type Il Value
Maximum Apparent ASTM D-4751 0.212 mm 0.212 mm
Opening Sizes
Grab Ensile Strength | ASTM D-4632 200 Ibs. 300 Ibs.
Mullen Burst ASTM D-3786 350 psi 580 psi
Permeability ASTM D-4491 0.28 cm/sec 0.2 cm/sec
Fabric Nominal Representative 80z 12 oz

Weight

Geotextile bags shall be sized according to the particle size being trapped, expected flow or pumping rate (gallons pe
minute) per square foot of fabric and a 50% clogging faclbe footprint of the bag shall be no smaller than 100
square feet.

Geotextile bags shall be securely attached to the digeipgre.

Polymers can be used to enhance tfieiefcy of geotextile bags. If polymer is used, the polymer shall be approved

by the WDNR and meet the criteria stipulated in WDNR Conservation Practice Standard 1051, Sediment Control
Water Application of Polymers. The polymer supplier or applicator shall provide certifications showing that products
have met the performance requirements of Standard 1051. If the manufacturer has not completed the required testin
the project may be used to gain that certification provided it meets the site requirements of Standard 1051. Any such
testing will be monitored by DNR or MDOT, with testing done by a qualified third party

D. Gravity Based Settling Systems

Gravity based systems rely on settling of particles as the primary means of treatmefdctively accomplish this, quies
cent conditions should exist with fiafent detention time. Practices include portable sediment tanks, sediment traps, sedi
ment basins and wet detention basins.
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If polymer is used to enhance settling, the polymer shall be approved by the WDNR and meet the criteria stipulated in
WDNR Conservation Practice Standard 1051, Sediment Conat@r\&pplication of Polymers. The polymer supplier or
applicator shall provide certifications showing that products have met the performance requirements of Standard 1051. |
the manufacturer has not completed the required testing, the project may be used to gain that certification provided it me
the site requirements of Standard 1051. Any such testing will be monitored by DNB®Wwith testing done by a

qualified third party

1. Portable Sedimentahk: These tanks are intended to settle only sands, loamy sands, and sandy loams. If polymer is
added, these tanks will also be appropriate for settling loams, silt loams and silts. Portable sediment tanks shall have
minimum of two bafled compartments, and be a minimum of three feet deep. The inlet and outlet pipe shall be a mini
mum diameter of three inches. Use one of the following methods to size a tank:

a. Settling: Account for settling of the suspended sediments with the following equation:
Sa=1.83*Q;

where
Sa = hnk surface area (sq ft)
Q = Pumping rate (gallons per minute)

Note: 1.83 is a factor that includes the conversion from gpm to cfs (1 gpm = 0.0022 cfs) and the
particle settling velocity for Soil Class 1 (0.0012 ft/sec) from WDNR Conservation Practice
Standard 1064 Sediment Basin.

b. Filtration: Build the first chamber as ¢pr as possible to aid in settling. Flow capacity shall be determined by the
end area of the filter media (fabric) and the flow rate (gallons per minute) per square foot of the finest filter media
and a 50% clogging factor

2. Sediment Tap or Sediment Basin: This device is a temporary sediment control device. The design, installation, and
operation of the sediment trap or basin shall meet the requirements stipulated in WDNR Conservation Practice Stan
dard 1063 Sedimentrdp or Standard 1064 Sediment Basin.

3. Wet Detention Basin: This device is generally a permanent structure designed to address post—construction pollutant
reduction requirements. The design, installation, and operation of the wet detention basin shall meet the requirement
stipulated in WDNR Conservation Practice Standard 108tDWtention Basin.

E. Passive Filtration Systems

Passive filtration systems rely on filtration as the primary method of removing particles. Sediment refinratyetill
be related to the particle size distribution in the stormwa&eactices include manufactured filters, filter tanks, filter basins,
vegetative filters, grass swales, and filtration fabric.

Filter fabric sediment removalfafiency shall be based on the properties specifiecbierl.

1. Manufactured Filters: Filters shall be sequenced from tgedato the smallest pore opening. Sand media filters are
available with automatic backwashing features that can filter foybparticle size. Screen or bag filters can filter
down to 5um. Fiber wound filters can remove particles down toudb

2. Filter Tank (portable): Install, operate and maintain according to manufacturer recommendations.
3. Filter Basin: Install, operate and maintain according tecdhsin Department ofrinsportation technical guidance.
4. \egetative Filter: Refer to WDNR Conservation Practice Standard I&jetated Bdér for Construction Sites.

F. Pressurize Filtration Systems

Pressurized filtration systems feif from passive systems in that the water flowing through the media is pressurized and the
filter media is designed to handle higher flow rates. Practices include portable sand filters, wound cartridge units, mem
branes and micro—filtration units.

Pressurized filters typically have automatic backwash systems that are triggered by a pre—set pressure drop across the fil
If the backwash water volume is small or substantially more turbid than the stormwater stored in the holding pond or tank
returning backwash water to the pond or tank may be appropriate. Holaedeapplication or another means of treatment
and disposal may be necessary

Screen, bag, and fiber filters must be cleaned and/or replaced when they become clogged.

1. Portable Sand Filter: Install, operate and maintain according to manufacturer recommendations.
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2. WoundCartridge Units: Secondary filtration of sediments using hifibieficy filter cartridges may be necessary to
remove fine particles such as clays. Install, operate and maintain according to manufacturer recommendations.

Membranes and Micro—filtration: Install, operate and maintain according to manufacturer recommendations.

4. If polymer is used to enhance settling, the polymer shall be approved by the WDNR and meet the criteria stipulated ir
WDNR Conservation Practice Standard 1051, Sediment Conatar\Application of Polymers. The polymer supplier
or applicator shall provide certifications showing that products have met the performance requirements of Standard
1051. If the manufacturer has not completed the required testing, the project may be used to gain that certification pi
vided it meets the site requirements of Standard 1051. Any such testing will be monitored by DISR@T,Wiith
testing done by a qualified third party
VI.  Considerations

A. It may be necessary to clean the municipal storm drainage system prior to and aftegidgthdne system to prevent
scouring solids from the drainage system.

B. Geotextile bags are generally not appropriate when digicigaio ORVN, ERW, waterbodies supporting cold water commu
nities, trout streams, or taghly susceptiblandless susceptible wetlands

C. Pressurized filtration systems are the madftieht for removing fine sediments.

D. Portable sediment tanks may be appropriate when other sediment trapping practices cannot be installed due to lack of sf
or other reasons.

E. Filtration is not an dicient treatment of water with heavy sediment loads. Use a settling tank or sand filter as pretreatment
when possible.

F. It may be necessary to use a combination of dewatering practices to achieve the intended results.

VII. Plans and Specifications

All plans, standard detail drawings, or specifications shall include the schedule for installation, inspection, and maintenance and sh
be kept on-site with the erosion control plan.

VIIl. Operation and Maintenance

A. Sedimenthall be removed from devices to maintaiieefveness. All sediment collected in dewatering devices shall be
properly disposed of to prevent disaato waters of the state.

B. The following monitoring shall be conducteast results shall be recorded on a daily log kept on site:
1. Dischage duration and specified pumping rate
2. Observed water table at time of dewatering
3. If used, type and amount of chemical used for pH adjustment
4. If used, type and amount of polymer used for treatment

5. Maintenance activities

IX. References
The American Association of State Highwayfi@ls (AASHTO) Soil Classification System

X.  Definitions
Exceptional Resoue Viéters (ERV) (V.B.1): are waters listed in s. NR 102.1

Highly susceptible wetlan@/1.B): include the following types: fens, sedge meadows, bogs, low prairies, conifer swamps, shrub
swamps, other forested wetlands, fresh wet meadows, shallow marshes, deep marshes and seasonally flooded basins.

Karst featue (I11): are an area or geologic feature subject to bedrock dissolution so that it is likely to provide a conduit to groundwate
and may include caves, erdad fractures, mine features, exposed bedrock surfaces, sinkholes, springs, seeps or swallets.

Less susceptible wetlarfdl.B): include degraded wetlands dominated by invasive species such as reed canary grass.
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OutstandingResouce Vaters (ORV) (V.B.1): are waters listed in s. NR 102.10.

Targeted performance standbflV): means a performance standard that will apply in a specific area, where additional practices
beyond those contained in NR 151 are necessary to meet water quality standards.

Treatment facility(V.B.3): includes wastewater treatment plants or wet detention basins constructed in accordance with WDNR Con
servation Practice Standard 100&tWWetention Basin or other approved land application sites.
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100% Clay

100% Sand

Figurel: USDA Soil Textural
Triangle
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Interim Sediment Control
Water Application of Polymers
(1051)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in IX. Definitions. The words are italicized the first time they are
used.
l. Definition

The application of products containipglymers to sediment conal structues.

Il. Purpose
The purpose of this practice is to settle out or remove suspsadedenfrom water within sediment control structures

lll.  Conditions Where Practice Applies

This practice shall be used with self-contained sediment control structures, on a temporary basis for construction sites; in an emer
gency for post—construction sites and only continually at sites holding an individual permit, if needed to improve the sediment remo
efficiency of the structure. Polymers shall not be directly applistitiace waters of the stat&ediment control structures may be

within, or dischage to, surface waters of the state.

IV. Federal, State and Local Laws

Waterapplications of polymer shall comply with all federal, state, and local laws, rules or regulations governing polymers. -The oper
tor is responsible for securing required permits. This standard does not contain the text of the federal, state, or local laws governin
polymers.

V. Criteria

A. Toxicity Criteria

If used in accordance with the use restriction, the polymer mixture shall meet an acceptable level of risk such that the pro
uct can be used without significant harm tgasmisms that inhabit or come in contact with the aquatic environment. Every
attempt shall be made to eliminate the use of any chemicals known to be environmentally toxic within a polymer mixture.
Polymer mixtures shall be non—combustible.

The manufacturer shall supply toxicity testing data to tiectvisin Department of Natural Resources (WDNR) based on
the polymer mixture, including any binding or farfng agents, catalyst or any other additives.

1. The use of cationipolyacrylamideshall be avoided where there is danger of impacting aguginisms because its
toxicity to aquatic test species occurs at very low concentrations.

2. Anionic polymer mixtures shall hawe.05% free acrylamide monomer by weight as established by the Food and Drug
Administration (FDA) and the Environmental Protection AgencyA)EP

3. Each manufacturer shall provide to the WDNR toxicity information (including acute and chronic water column toxicity
test data) from a certified lab, as defined in ch. NR 149Atfim.Code, for the polymer mixture.

This data shall include all raw and statistical data regarding death, sub—lethal observations such as jrantbhiligy
other test observation$Standadized toxicity testingrocedures should be used and referencedsefestrictionwill
be calculated by WDNR using the information in Appendix I.

4. Users of polymer mixtures shall obtain and followN\diterial Safety Data She@¥1ISDS)requirements, manufactuisr
recommendations, and WDNR use restrictions.

B. Application Criteria

1. Maximum application rates, per storm event, in pounds per acre—feet shall be the lesser of WdaNBStriction mul
tiplied by 1.35 or the manufactuterecommended application rate (1.35 is a conversion factor that is used to change
the use restriction from ppm to an application rate in pounds per acre—feet).
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Neitherthe manufacturés written application rate recommendations, nor the application rate shall exceed the WDNR
use restriction. The manufacturer or distributor shall provide for the applicator:

a. Labels afixed to the polymer mixture containers that indicate the recommended application rate and the maximun
application rate based on the use restriction.

b. A product expiration date for the polymer mixture based on product expiration dates of the polymer
c. General written application methods.
d. Written instructions to provide proper safettorage, and mixing of their product.

The application method shall provide for uniform distribution of the product in the sediment control structure and shall
consist of either:

a. Passive ApplicationdPolymers applied by non—-mechanically dosing the sediment-laden inflow prior to it entering
the impoundment area of the sediment control structure. The manufacturer shall base passive application rates «
the dissolution rate and/or the dead storage volume of the sediment control structure.

or

b. Active or Mechanical Applicationd?olymer applied by mechanically or hydraulically mixing directly into a-sedi
ment control structure.

The applicator of the polymer mixture shall at the time of application, document the following:
» Name of applicator

» Application rate in pounds per acre—feet of stormwater funof

« Date applied

e Product type

» Weather conditions during application

« Method of application

Copies of this documentation shall be entered into the contmatonitoring log or a project diary and made available
upon request.

C. Product Approval Criteria

The manufacturer shall certif(hrough independent sampling and test results, that their product performs as per the follow
ing requirements. (The product approval process is depicted in flow chart form in Figure 1.)

1.

The toxicity information required in sectionA/3. of this standard shall be reviewed by the WDNR and used to-gener
ate a written product use restriction for the polymer mixture. Appendix | outlines the information that needs-to be sub
mitted as a part of this revieand states where they must be submitted.

Polymer mixtures shall achieve = 95% sediment reduction as measured by the standpipe method outlined in Appen
dix II.

Performance criteria — active and passive applications shall be field tested and submitted separately:

a. The performance of polymer mixtures shall be verified and field—tested in a body of water that is najidgchar
directly into the waters of the state. The body of water shall be a minimum of 1/3-acre surface area and an avera
depth of at least 3 feet.

b. The total suspended solids prior to the polymer treatment must be tested and verified by an independent testing |
and must have a minimum value of 800 ppm or equivalephilometric Girbidity Units (NTU)and be visibly
turbid. The relationship between total suspended solids (TSS) and NTU is site—specific and the derivation of a
unigue TSS—-NTU relationship shall be conducted for each sediment control structure. A minimum of two sample:s
per acre-foot of water shall be taken from random locations within the test site.

c. Within 48 hours from the initial treatment of the water hdHg total suspended solids must have a maximum of
80 ppm, or equivalent NTU.

d. Testing sites may not be used for subsequent testing for a period of 3 months from the time of initial application.

e. The Wsconsin Department ofr@dnsportation (WDOT) shall be notified at least 7 days prior to testing, arsd W
DOT and/or WDNR stéfshall be allowed to monitor any such testing.
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4. TheWisDOT Erosion Control Storm &ter/Product Acceptability List Committee will review and approve products as
per the process set forth indOT’s Product Acceptability List A2).

5. The polymer mixture must be resubmitted if any portion of the mixture is altered subsequent to its approval. Such
alterations may include:

a. The amendment of base polymers and/or any other additives

b. The ratios of individual components

VI.  Considerations
The following are additional recommendations, which may enhance the use of, or avoid problems with, the practice.

A When using products in impoundments immediately adjacent to, or within waters of the state, consider using products for
which the manufactur&s recommended application rate is considerably lower than the use restriction.

B. The applicator should use the least amount of polymer mixture to achieve optimal performance.

Polymer mixtures shoulble applied in conjunction with other erosion control BMPs and under an erosion and sediment
control or stormwater management plan.

D. Test the pH of the water in the sediment control structure and follow the manufaatecemmended pH range for their
polymer mixture, as pH will impact thefe€tiveness of polymer mixtures.

E. Ethylene glycol, propylene glycol or any other known environmental toxicants should not be included in the polymer mix
ture.

F. Care must be taken to prevent spills of polymer mixtures. Follow the manufactecmmmended cleanup procedures in
the event of a spill.

G. Inhaling granular polymer may cause choking diialifty breathing. Persons handling and mixing polymer should use
personal protective equipment of a type recommended by the manufacturer

H. Polymer mixtures combined with water are very slippery and can pose a safety hazard.

I.  Polymer mixtures should be considered as an aid to removing solids from dredge slurries.

J.  Where polymer mixtures are used with sediment control structures in the stream, such as during bridge construction, the
structure should not be removed until the water is clarified. If the resulting sediment floc is more than a half a foot deep it
should be excavated or filtered out.

VII. Specifications

Erosion and sediment control and stormwater management plans specifying polymer mixtures for sediment control shall be in keep
with this standard and shall describe the requirements for applying the practice to achieve its intended purpose.

VIIl. Operation and Maintenance

Sedimentevels on the bottom of the sediment control structure shall be monitored to measure the loss of storage capacity over time
due to enhanced sedimentation by the polymer mixture.

IX.  Definitions

Material Safety Data Sheets (MSDS) (V.A.3) Provide basic information on a material or chemical product intended to help someone
work safely with the material. This includes a brief synopsis of the hazards associated with using a material, how to usad safely
what to do if there is an engancy The retail distributor and/or manufacturer as per OSHiazard Communication Standard, 29

CFR 1910.1200, must provide MSDS, with the purchase of potentially hazardous products.

Nephelometric Turbidity Units (NTU) (V.C.3.b) A measure of the amount of light scattered by suspended and dissolved materials in
the sample.

Polyacrylamide (V.A.1) A generic term for polymers made up of many repeating units of the monomer acrylamide (a giampte or
compound).

Polymer (I) Polymers are materials that are either natural or synthetic and that have a chain of carbon molecules that are identical,
repeating units. Polymers can be positively gbdr(cationic), negatively chged (anionic) or have no clggr (non—ionic).
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Polymer Mixture (V.A) Any reference to polymer mixtures refers to the whole manufactured product, including the polymer and any
additives. Additional calcium or lime may be added as #&ebn§ agent without being considered part of the whole manufactured
product.

Sediment (11) refers to settleable soil, rock fragments and other solids suspended i runof

Sediment control structure (1.) A sediment control structure is an impoundment designed to intercept and detain sediment carried in
runoff, prior to the rundfreaching the main channel of a waterway or body of wBtacement of these structures must be outside of

the main channel of a waterway and shall not span opposing stream banks in channeliZéxt fi@siment control structure must
provide for dedicated sediment storage to at least a depth of two feet, such that the sediment will not be subject to re—suspension ¢
ing high velocity flow conditions.

Impoundments may be created by deafam, turbidity barrierearthen berm, sheet piling, self-contained filtering systems or similar
material. Examples include properly maintained construction or post—construction sediment pondgirdjstinectly or eventually

to a water body They may also include surface water impoundments that are immediately adjacent to a watersefunction is

to treat stormwater or dredging material. Another potential application is to isolate localized areas surrounding bridge and-culvert c
struction.

Standardized toxicity testing (V.A.2) Examples of such include, but are not limited to, those outlined Btdte of Wéconsin Aquatic
Life Toxicity Testing Methods Manudkleming, et.al, 1996) dshort—term Methods for Estimating the Ghic Toxicity of Effluents
and Receiving ¥er to Feshwater OganismgLewis, et.al, 1994). The WDNR use restriction shall be developed from this data.

Surface Waters of the State (Ill) “Surface” refers to the sub portion of the waters of the state that digchathe surface. aters of

the state, as defined by s. 283.01(20is.\8tats means those portions of Lake Michigan and Lake Superior within the boundaries of
Wisconsin, all lakes, bays, rivers, streams, springs, ponds, wells, impounding reservoirs, marshes, water courses, drainage system
other surface water or groundwateatural or artificial, public or private within the state or under its jurisdiction, except those waters
which are entirely confined and retained completely upon the property of the person.

Use Redtriction (V.A.2) Identifies the concentration below which a product is not expected to cause acute toxicity in the aquatic envi
ronment.

X. References

Voluntary Use Of Polymers In DNR Programs (A Field Guide) For copies of this companion document contact Mary Anne Lowndes
Water Resources Engineer Bureau @ft&vshed Management 101 Seh$ter St., Box 7921, Madison, WI 53707-7921 Phone (608)
261-6420MaryAnne.Lowndes@dnr.state.wi.us

Fleming, K., PHubbard, N. Krause, R. Masnado, D. PipérRepavich, G. Searle, S. Thon, “State aédtinsin Aquatic Life dxic-
ity Testing Methods Manual, Edition 1.” Bureau ofiétshed Management,sonsin Department of Natural Resources, Madison,
1996 (WI. PUBL-WW-033-96).

Lewis, PA., D.J. Klemm, J.M. Lazorchak,J Norbeg—King, WH. Peltier and M.A. Heber‘Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving ®¥ers to Freshwater @anisms, 3rd Edition.” Environmental Monitoring Systems-Lab
oratory U.S. Environmental Protection Agen&incinnati, OH, 1994 (E/600/4-91/002).

Roa-Espinosa, A., Bubenz&.D. and Miyashita, E., “Sediment and Rdr@bntrol on Construction Sites Using Four Application
Methods of Polyacrylamide Mix.” National Conference @ol$ for Urban Vilter Resource Management and Protection, Chicago, pp.
278, February 7-10, 2000.

Roa, A., “Are there Safety Concerns or Environmental Concerns Akt?PDane County Land Conservation Department, 1997.

Sojka, R.E. and Lentz, R.D., “AAR Primer: A brief history of RM and FAM related issues.” KimberlyD: USDA-ARS North
west Irrigation and Soils Research Lab, 1996. http://kimlaadyisda.gov/pamprim.ssi

Wirtz, J, R., “The Pros and Cons of the Use of Anionic Polyacrylamides to Control Erosion and Sedimentation in the Lake Mendota
Priority Watershed”. University of \W§consin—Madison, MS Thesis, 2000.

WisDOT’s Product Acceptability List &2.). State DOT web sitéhttp://www.dot.wisconsin.gov/business/engrserv/pal.htm
Questions regarding product approvals may be sent to: New Products EngieBE€T, Technology Advancement, 3502 Kinsman
Blvd., Madison, WI 53704.
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FIGURE |
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APPENDIX |

REQUIRED TOXICITY INFORMATION FOR WDNR REVIEW

Toxicity information shall be reviewed by the WDNR and will be used to generate a written product use restriction for the polymer
With Chapter 1.7 of th#&vhole Effluent dxicity Program Guidance Docume(fleming et. al., 2000) as a basis, the following toxico
logical information/data is required:

a. Manufacturer of the polymer

b. Chemical name of the polymer

c. Active Ingredient(s) (if not proprietary information).

d. Chemical Abstracts Service (CAS) #(s) of the polymer and/or active ingredients.

e. Material Safety Data Sheet (MSDS) and/diotdl toxicity test results listing available aquatic life toxicity data for the
WHOLE PRODUCT Toxicity data for active ingredients is not acceptable for use in calculating a use restriction. The
following types of data is acceptable:

Species Endpoint of Concern
Ceriodaphnia dubidCladoceran) 48—-hour LG or EG/ICos5
Daphnia magndgCladoceran) 48—-hour LG or EG/ICos5
Lepomis maachirus(Bluegill Sunfish) 96-hour LG or EG/ICos
Pimephales pmelas(Fathead Minnow) 96-hour LG or EG/ICo5
Oncohynchus mykis@Rainbow Tout) 96-hour LG or EG/ICo5
LCso = the estimated concentration of polymer that would cause 50% mortality to the test population following the given time period

ECs0 the estimated concentration of polymer that would cause a gifest ief 50% of the test population following a given time period

IC25 = the estimated concentration of polymer that would cause a 25% reduction in some biological measurement of the test pepulation fol
lowing a given time period

NOTE: To calculate a use restriction it is necessary to have data from at least one of the cladoceran species and at least one ¢
fish species (according to s. NR 106.10 (1)).

a. Complete listing of toxicity test conditions. Examples to follow includelds 1 — 14 in Vber (1993).

b. Standardized test methodology (name of a specific method & its reference may be listed for this, such asxideute T
ity Test Procedures f@aphnia magnain Weber (1993). If a modification to a standardized method was used, pro
vide the reference of the specific method along with a specific listing of and reasons for the modifications).

c. Any noted observations from the toxicity tests.
Toxicity test results shall be submitted toatéf Quality Standards Section, WDNR, 101 Soudb¥tér Street,.®. Box 7921, Madi
son, WI 53707, as one prequalification for field testing.
References:

Weber C. 1993Methods for Measuring the Acutexicity of Effluents and Receivingat®rs to Feshwater and Marine @anisms,
4th Edition. Environmental Monitoring Systems LaboratddyS. Environmental Protection Agencincinnati, OH.
EPA/600/4-90/027F.

Fleming, K., S. Geis, E. Korthals, R. Masnhado, G. Searle. 2006le Effluent dxicity Plogram Guidance Document, Revision #3
Wisconsin Department of Natural Resources, Chapter 1.7.
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1.

APPENDIX I

LABORATORY STANDPIPE TEST METHODOLOGY

Place40 grams of oven dried “soil” in 2 liters of distilled water within a 2 liter graduated cylinder with stopipee”0 grams of

“soil” represents a “realistic” runbsuspended solids load of 20,000 mg/L (20,000 mg/L x 2 L) according to data collected from
commercial and residential construction sites (Owens, et. al. 2000). Repeat a minimum of four times so that there are a minim
of five replicates. The “soil” used in the standpipe test may be characterized by one of the following three options:

Clays A clay “soil” is characterizeds having greater than 20% of its particlesrRin size. This option is appropri
ate for those seeking approval* of a polymer for use in any soil condition gdtapr other).

Silts A silt “soil” is characterized as having less than 20% of its particlegr Ih size AND greater than 20% of its
particles 2-2%um in size. This option is appropriate for those seeking approval* of a polymer for use only in
silt soils. The 2-2pum size is representative of fine to medium silt soils.

Site-Specific  Use of a site—specific “soil” provides an alternative for those seeking approval* of a polymer that may be cus
tomized for optimum performance (in both terms of suspended sediment removal and amount of polymer used
at a particular site. The results of a mechanical soil analysis characterizing the site soil sample particle size col
position must be provided. The results of this analysis should be submitted with the results of the standpipe te
entered on the “Standpipedt Data Sheet.” This option is provided since each site will have at least slight dif
ferences, if not significant dérences, in soil chemical and physical characteristics. Thdeeedifes may
influence the déctiveness of any given polymer

Indicate which “soil” type is used in the standpipe test on the data sheet ¥rgtsl Type Used.”

* Note that final approval of a polymer is granted only after it is demonstrated through both the standpipe and field tests that
polymer is efiective and can be fefctively applied.

Mix the solutions by completely inverting each graduated cylinder 3 times.

Add polymer mixture to each graduated cylind€he volume and concentration of polymer added is the manufastareiup

plier’s choice, but must include a set volume and a gradient of “low” to “high” concentrations. The volume and each polymer
concentration must be recorded on the data sheet. The purpose is to determine the lowest polymer mixture concentration nee
to achieve déctive removal of suspended solids. Ultimately the least amount of polymer mixture needed to achieve optimal pel
formance should be used in the field.

A minimum gradient of five polymer mixture concentrations is used to achieve the above stated purpose. The purpose of the fi
concentration gradient is to attempt to pinpoint the concentration that achieves optimal removal of suspended solids (i.e. least
amount of polymer mixture required to remove a minimum of 95% of the suspended solids). This gradient shdidie ysuf

wide to show a range offettiveness in removing suspended solids (with at least one, but preferably more, meeting the 95%
removal level). A second goal of using a minimum of five concentrations is to avoid the occurrence of false negative outcomes
the polymer approval process. By having more concentrations across a gradient it is more likely to firfddtivly ebncentra

tions that are less than the use restriction value. As is graphically depicted in Figure I, a polymer mixture will not be approved f
field testing, and thus for inclusion on th&LHf its effective concentration (as determined in this laboratory stand pipe test) is
greater than the use restriction value.

Mix the solutions by completely inverting each graduated cylinder 3 times.
Let the solution in each graduated cylinder settle for 5 minutes.
Determine the percent suspended solids reduction in each graduated cylinder as follows:

a. Heat/dry one evaporating or drying dish at 103 —°@for 1 hour for each graduated cylind&tore the dishes in a des
iccator until needed (steps b).

b. Weigh a dish out to at least one, and preferably more decimal points. Record this weight on the data sheet.

c. Collect 20 ml from within one of the graduated cylinders at the 1 liter mark and place in a preweighed evaporating or
drying dish (from step a). Repeat steps b and c¢ for each of the other graduated cylinders.

d. Evaporate and dry each of the 20 ml samples from step b°& fi8 at least 1 hour

e. Cool each dish with sample in a desiccator to balance temperature
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f.  Weigheach dish with sample. Record this weight on the data sheet.

g. Subtract the weight of the dried dish (from step b) to determine the weight of the solids from the sample. Record this
weight on the data sheet.

* These methods folloywvith slight modification, those of Standard Methods 2540 B. (1989).

7. The polymer passes thidagtiveness test if it achievesd5 % reduction of suspended solids. Thku85 % reduction is
achieved if the weight of the solids fsm the sample i< 0.2 mg.

2000ml 1 = 20 mi3 : X = 10 mg/L
1000 mg/L? X4

1 = volume of solution in the cylinder
2 = suspended solids concentration in the cylinder@d % reduction
3 = volume of sample taken from 1 L mark of the cylinder

4 = sample solids concentration needed to ache®® % reduction

10 mg X L X 20 ml = 0.2 mg
L 1000 ml

8. A photocopy of the completed data sheet should be sent to the following addresDOmaeview: New Products Engineer
WisDOT, Technology Advancement, 3502 Kinsman Blvd., Madison, WI 53704.

References:

Owens, D.W P Jopke, D.WHall, J. Balousek, and A. Roa. 20@il eosion fom two small construction sites, Dane Coulidg-
consin U.S. Geological Survey Fact Sheet FS-109-00, 4 p.

Standard Methods Committee. 1989. 2540 Solids. In L.S. Clesceri, A. E. GgganieR.R. flussell, eds.Standad Methods for the
Examination of \&ter and Veistewater1 7t Edition. American Public Health Association.aghington, DC. pp. 2-72 — 2-73.
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STANDPIPE TEST DATA SHEET

Testing Laboratory:

Date(s):

152

Analyst(s) Initials:

Polymer Name:

Manufacturer Name:

Volume of Polymer Mixture Used:

Vv Soil Type Used:
P D Clay D Silt D Site—Specific Soll

(mechanical analysis results enclosed)

Polymer Mixture

(mg/L or % solution) Pre

Concentration Weight of Evaporating/Drying Dish Final W eight of

With Sample Solids Sample

Which polymer mixture concentration(s) achieved effective (
(i.e. final weight < 0.2 mg solids)?

> 95%) reduction of suspended solids

Notes/Comments:

Please send a photocopy of this completed data sheet to:

New Products Engineer , WisDOT, Technology Advancement, 3502 Kinsman B
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Mulching For
Construction Sites

(1058)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

l. Definition

Mulching is the application of ganic material to the soil surface to protect it from raindrop impact and overlandMloleh covers

the soil and absorbs the erosive impact of rainfall and reduces the flow velocity éf runof

. Purpose

This practice may be used to:

« Reduce soil erosion

» Aid in seed germination and establishment of plant cover

« Conserve soil moisture

lll.  Conditions Where Practice Applies
This practice may be applied on exposed soils as a temporary control where soil grading or landscaping has taken place er in conjt
tion with temporary or permanent seeding. Mulching is generally not appropriate in areas of concentrated flow
IV. Federal, State, and Local Laws
Usersof this standard shall comply with applicable federal, state and local laws, rules, regulations or permit requirements governing
mulching. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Site Preparation:

Soil surface shall be prepared prior to the application of mulch in order to achieve the desired purpose and to-ensure opti
mum contact between soil and mulch. All areas to be mulched shall be reasonably free of rills and gullies.

B. Materials:

Mulch shall consist of natural biodegradable material such as plant residue (including but not limited tagtvecod
chips, bark and wood cellulose fiber), or other equivalent materialsfigiesof dimension (depth or thickness) and durabil
ity to achieve the intendedfett for the required time period.

Mulch shall be environmentally harmless to wildlife and plants. Materials such as gravel, plastic, fabric, sawdust, munici
pal solid wastesolid waste bymrductd, shredded papeand non—biodegradable products shall not be used.

Mulch shall be free of diseased plant residue (i.e. oak wilious weedeeds, harmful chemical residues, heavy metals,
hydrocarbons and other known environmental toxicants.

Marsh hay shall not be used as mulch in lowland areas but may be used on upland sites to prevent the spread of invasive
non—native species (i.e. reed canary grass) commonly found in marsh hay

Straw and hay mulch that will be crimped shall have a minimum fiber length of 6 inches.

Wood chips or wood bark shall only be used for sites that are not seeded.

Register February 2007 No. 61«


http://docs.legis.wisconsin.gov/document/register/634/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister October 2008 No. 638or current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 154

C. ApplicationRate:

1.

Mulch shall cover a minimum of 80% of the soil surface for unseeded areas. For seeded areas, mulch shall be place
loose and open enough to allow some sunlight to penetrate and air to circulate but still cover a minimum of 70% of th
soil surface.

Mulch shall be applied at a uniform rate 6f 1o 2 tons per acre for sites that are seeded, and 2 to 3 tons per acre for
sites that are not seeded. This application results in a layetami2 inches thick for seeded sites, and tb 3 inches
thick for sites not seeded.

Wood chips or wood bark shall be applied at a rate of 6 to 9 tons per acre to achieve a minimum of 80% ground cove
This application should result in a layer of wood chips or wood Bak 1 inches thick.

D. Mulch Anchoring Methods

Anchoring of mulch shall be based on the type of mulch applied, site conditions, and accomplished by one of the followin
techniques:

1.

Crimping

Immediately after spreading, the mulch shall be anchored by a mulch crimper or equivalent device consisting of a
series of dull flat discs with notched edges spaced approximately 8 inches apart. The mulch shall be impressed in th
soil to a depth of 1 to 3 inches.

Polypropylene Plastic, or Biodegradable Netting
Apply plastic netting over mulch application and staple according to manufésttgesmmendations.
Tackifier

Tackifier shall be sprayed in conjunction with mulch or immediately after the mulch has been pakédakrd must
be selected from those that meet theDDT Erosion Control Product Acceptability ListNB. Asphalt based pred
ucts shall not be applied.

The tackifiers shall be applied at the following minimum application rates per acre:

a. Latex—Base: mix 15 gallons of adhesive (or the manufacturecommended rate which ever is greater) and a
minimum of 250 pounds of recycled newsprint (pulp) as a tracer with 375 gallons of water

b. Guar Gum: mix 50 pounds of dry adhesive (or the manufatsinezommended rate which ever is greater) and a
minimum of 250 pounds of recycled newsprint (pulp) as tracer with 1,300 gallons af water

c. Other Tckifiers: (Hydrophilic Polymers) mix 100 pounds of dry adhesive (or the manufastteeommended
rate which ever is greater) and a minimum of 250 pounds of recycled newsprint (pulp) as a tracer with-1,300 gal
lons of water

VI. Considerations

A.
B.

Wood products typically absorb available soil nitrogen as they degrade, thus making it unavailable for seed.

The use of mulch behind curb and gutter may not be desirable unless anchored by netting, because air turbulence from
nearby trafic can displace the mulch. Consider the use of erosion mat or sod as an alternative.

In areas where lawn type turf will be established, the use of tackifiers is the preferred anchoring method. Crimping will
tend to leave an uneven surface and plastic netting can become displaced and entangled in mowing equipment.

A heavier application of mulch may be desired to prevent seedlings from being damaged by frost.

It may be beneficial to apply polyacrylimide in addition to mulch. Refer to WDNR Conservation Practice Standard (1050)
Erosion Control Land Application of Anionic Polyacrylamide for information about the advantages and proper use of poly
mers.

Concentrated flows above the site where mulch is applied should be diverted.

Mulch should be placed within 24 hours of seeding.

Mulching operations should not be performed during periods of excessively high winds that would preclude the proper
placement of mulch.

Materials such as gravel may béeefive for erosion control but are not considered mulches.
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VII. Plans and Specifications

A. Plansand specifications for mulching shall be in keeping with this standard and shall describe the requirements for applyi
the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Type of mulch used
2. Application rate
3. Timing of application
4. Method of anchoring
B. All plans, standard detail drawings, or specifications shall include schedules for installation, inspection, and maintenance.
The responsible party shall be identified.
VIIl. Operation and Maintenance

Mulch shall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produces 0.5 inches of rain
more during a 24 hour period.

Mulch that is displaced shall be reapplied and properly anchored. Maintenance shall be completed as soon as possible with consic
eration to site conditions.

IX. References

WisDOT’s Erosion Control Product Acceptability Lis{B) can be found on the 8DOT web site:

http://www.dot.wisconsin.gov/business/engrserv/pal.Rtinted copies are no longer being distributed.

X. Definitions

Noxious weedV.B): Any weed a governing body declares to be noxious within its respective boundaries. The Stderafi\list
of noxious weeds can be found in s. 66.0407, Stats.

Solid Waste Bypoducts(V.B): Includes industrial, commercial, residential, and agricultural wastes that have been processed, inciner
ated, or composted and still contain gamic wastes such as glass and metals agyahimrwastes including plastics, textiles, rubber
leather and other miscellaneougganic wastes which may be toxic or hazardous in nature.
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Non—-Channel Erosion Mat
(1052)

Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.
I Definition

A protective soil cover made of strawood, coconut fiber or other suitable plant residue, or plastic fibers formed into a mat, usually
with a plastic or biodegradable mesh on one or both sides. Erosion mats are rolled products available in many varieties and combi
tions of material and with varying life spans.

. Purpose

The purpose of this practice is to protect the soil surface from the erdsisecéfrainfall and preverstheet evsionlduringthe estab
lishment of grass or other vegetation, and to reduce soil moisture loss due to evaporation. This practice apphigediohdlbn

trol Revegetative Mats (ECRMndTurf-Reinfocement Mat¢TRM).

lll.  Conditions Where Practice Applies

This standard applies to erosion mat selection for use on erodible slopes.

This standard is not for channel erosion; for channel applications reference WDNR Conservation Practice Standard (1053) Channe
Erosion Mat.

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin
the use and placement of erosion mat. This standard does not contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum allowable standards for design, installation and performance requiremenisco@sily W
Department of fansportation (WDOT) Erosion Control Product Acceptability ListNB) approved mats will be accepted for use in
this standard.

Slope and slope length shall be taken into consideration. This information can be found in the Slope Erosion Control Matrix locatec
the FAL.

To differentiate applications Erosion mats argamized into three Classes of mats, which are further broken down into vayjmss T

A. Class I: A short—-term duration (minimum of 6 months), light dokyanic mat with photodegradable plastic or biodegrad
able netting.

1. Type A— Use on erodible slopes 2.5:1 or flatter
2. Type B — Double netted product for use on erodible slopes 2:1 or.flatter

B. Class I, Urban: A short-term duration (minimum of 6 months), light, duyanic erosion control mat for areas where
mowing may be accomplished within two weeks after installation.

1. Urban, ypeA — Use on erodible soils with slopes 4:1 or flatter
2. Urban, ype B — A double netted product for use on slopes 2.5:1 or flatter
C. Class II: A long—term duration (three years or greategamic erosion control revegetative mat.
1. Type A —Jute fiber only for use on slopes 2:1 or flatter for sod reinforcement.
2. Type B — For use on slopes 2:1 or greater made with plastic or biodegradable net.

3. Type C — A woven mat of 100%ganic fibers for use on slopes 2:1 or flatter and in environmentally and biologically
sensitive areas where plastic netting is inappropriate.
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VI.

VII.

VIII.

DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

D. Classlll: A permanent 100% synthetic ECRM or TRM. Either a soil stabiliggeTA or Class I, yipe A or B erosion mat
must be placed over the soil filled TRM.

1. Type A— An ECRM for use on slopes 2:1 or flatter
2. Type B or C— A TRM for use on slopes 2:1 or flatter
3. Type D — A TRM for use on slopes 1:1 or flatter

E. Material Selection

1. For mats that utilize netting, the netting shall be bonded to the parent material to prevent separation of the net for the
life of the product.

2. For urban class mats the following material requirements shall be adhered to:
a. Only 100% oganic biodegradable netted products are allowed, including parent material, stitching, and netting.
b. The netting shall be stitched with biodegradable thread/yarn to prevent separation of the net from parent material

c. All materials and additive components used to manufacture the anchoring devices shall be completely-biodegrad
able as determined by ASTM D 5338.

d. Mats with photodegradable netting shall not be installed after Septefiber 1
F. Installation
1. ECRMs shall be installed after all topsoiling, fertilizing, liming and seeding is complete.

2. The mat shall be in firm and intimate contact with the soil. It shall be installed and anchored per the marsufacturer
recommendation.

TRM shall be installed in conjunction with the topsoiling operation and shall be followed by ECRM installation.
At time of installation, document the manufacturer and mat type by retention of material labels and marsifacturer
installation instructions. Retain this documentation until the site has been stabilized.

Considerations

A. Urban mats may be used in lieu of sod.

B. Documentation of materials used, monitoring logs, project diary and weekly inspection forms, including erosion and storm

water management plans, should be turned over to the authorigediveith long term maintenance of the site.
Plans and Specifications

A. Plansand specifications for installing erosion mat shall be in keeping with this standard and shall describe the requiremen
for applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location of erosion mat
2. Installation Sequence
3. Material specification conforming to standard
B. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.
Operation and Maintenance

A. Erosionmat shall at a minimum be inspected weekly and within 24 hours after every precipitation event that produces 0.5
inches of rain or more during a 24—-hour period.

B. If there are signs of rilling under the mat, install more staples or more frequent anchoring trenches. If rilling becomes
severe enough to prevent establishment of vegetation, remove the section of mat where the damage has occurred. Fill tt
eroded area with topsoil, compact, reseed and replace the section of mat, trenching and overlapping ends per risanufactu
recommendations. Additional staking is recommended near where rilling was filled.

C. If the reinforcing plastic netting has separated from the mat, remove the plastic and if necessary replace the mat.

D. Maintenance shall be completed as soon as possible with consideration to site conditions.
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IX. References

WisDOT “Erosion Control Product Acceptability List” is available onlindtip://www.dot.wisconsin.gov/business/engrserv/pal.htm
Printed copies are no longer distributed.

X. Definitions

Sheet and Rill Ersion (I Sheet and rill erosion is the removal of soil by the action of rainfall and shallow overlard Itiadhe
first stage in water erosion. As flow becomes more concentrated rills o&ss0il detachment continues or flow increagés,will
become wider and deeper forming gullies.

Erosion Contol Revegetative Mats (ECRN)): Erosion control revegetative mats are designed to be placed on the soil surface.

Turf-Reinfocement Mats (TRM)I): Turf-reinforcement mats are permanent devices constructed from various types of synthetic
materials and buried below the surface to help stabilize the soil. TRMs must be used in conjunction with an ECRM or an approved
Type A soil stabilizer
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Sediment Basin
(1064)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

l. Definition

A sediment control device constructed with an engineered outlet, formed by excavation or embankment to intercept sediment-lade
runoff and retain the sediment.

. Purposes

Detain sediment-laden ruridfom disturbed areas for didient time to allow the majority of the sediment to settle out.

lll.  Conditions Where Practice Applies

Sedimenbasins are utilized in areas of concentrated flow or points of digelaring construction activities. Sediment basins shall
be constructed at locations accessible for clean out. Site conditions must allow fotorbeadirected into the basin.

Sediment basins are designed to be in place until the contributory drainage area btabbized. Sediment basins are temporary

and serve drainage areas up to 100 acres however other conservation practices are often more economical for smaller drainage ar
For drainage areas smaller than 5 acres sediment traps or ditch checks may be applicable; for design criteria refer to WDNR conse
tion Practice Standard Sedimemap (1063) or Ditch Check (1062).

Design to WDNR Conservation Practice Standasd D&tention Basin (1001) when a permanent stormwater basin is required.

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin
the use and placement of sediment basins. This standard does not contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum standards for design, installation and performance requirements. Sediment basins meeting 1
design criteria are deemed 80%eefive by design in trapping sediment.

A. Timing — Sediment basins shall be constructed prior to disturbance of up—slope areas and placed so they function during
phases of construction. Sediment basins shall be placed in locations wher&oundfsturbed areas can be diverted into
the basin.

B. Sizing Criteria — Properly sized sediment basins are mfwetiek at trapping fine—grained particles than sediment traps.
Specific trapping ditiency varies based on the surface area and the patrticle size distribution of the sediment entering the
device. See Figure 1 for clarification of terms. Attachment 1 includes a sample design problem.

Treatment Surface Aa— The surface area of the sediment basin measured at the invert of the lowest outlet. The treatmer
surface area shall be sized based on the texture of the soil entering the device and the peak outflow Ityeay, the
24-hourdesign storm using Equation 1:

Sa=1.2* (Qout/ Vo)

Where:

S, = Treatment surface area measured at the invert of the lowest outlet of sediment basin (square feet)
Qout = Peak outflow (cubic feet / second) during the 1-y&&rhour design storm for the principal outlet

vg = Particle settling velocity (feet/second)

1.2= EPA recommended safety factor
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Particlesettling velocities\{(s) shall be based on representative soil class as follows:

a. Soil Class 1vs= 1.2*103 ft/sec
b. Soil Class 2vs = 7.3*10™ ft/sec
c. Soil Class 3vg=1.2*107 ft/sec
Note: Particle settling velocities calculated assuming a specific gravity of 2.65 and a water temperature of 68 degrees Fahrenheit.
Soil Class 1 includes particles greater than 20 microns generally corresponding to sand, loamy sand, and sandy loar

Soil Class 2 includes patrticles between 5 and 20 microns generally corresponding to loam, silt, and silt loam aggrega
as transported in rurfof

Soil Class 3 includes particles between 2 and 5 microns generally corresponding to clay loam,, silg cliay
aggregates as transported in rdinof

The representative soil class shall be selected based on the dominant textural class of the soil entering the device.

The treatment surface area of sediment basins can be reduced when used in conjunction with water applied polymer:
When employing polymers, size the treatment surface area for controlling fine soils (Class 3) using the settling veloci
for medium soils (Class 2). When designing for medium sized soils (Class 2) use the settling velocity for coarse soils
(Class 1). See WDNR Conservation Practice Standard Sediment CoatenlAfgplication of Polymers (1051) for

criteria governing the proper use and selection of polymers.

Depth below Teatment Surface Area — The depth below the treatment surface area as measured from the invert of th
lowest outlet of the sediment basin shall be a minimum of 5 feet deep (2 feet for sediment storage plus 3 feet to prote
against scour/ resuspension) and a maximum of 10 feet deep to limit the potential for thermal stratification.

Due to side slope requirements and safety shelf considerations it mdidugt diif maintain 5 feet of depth for the
entire treatment surface area. Therefore, 50% of the total treatment surface area shall be a minimum of 5 feet deep
For basins less than 5,000 square feet, maximize the area of 5 feet depth.

Interior side slopes below the lowest invert shall be 2:1 (horizontal: vertical) or flatter to maintain soil .stability

While a permanent pool of water below the lowest invert may form, it is not required to be maintained through irriga
tion or installation of a liner system.

Active Storage &lume— The volume above the treatment surface area shall be calculated using one of the following
methods:

a. The method outlined in TR-55 for determining the storage volume for detention basins. This can be accomplishe
by using Figure 2 where:

0o = Peak outflow (cubic feet / second) during the 1-y2&rhour design storm for the principal outlet calculated
using Equation 1 (see sectiorB\1).

gi = Calculated peak inflow or rurfafate (cubic feet / second) during the 1-y@4drhour design storm.

Vr = Calculated volume of runiofrom the 1-year 24—-hour design storm for the entire contributory area with the
maximum area of disturbance characterized as bare soil.

Vs = Is the required active storage volume determined using Figure 2.

b. The active storage volume may be calculated based on routing the, P4¢deour storm provided the principal
outlet requirements stipulated in sectia®)2 are maintained. This method will require the use of a model.

Note: Both these methods require iterative calculations.

Shape — The length to width ratio of the flow path shall be maximized with a goal of 3:1 or. gféatéiow path is
considered the general direction of water flow within the basin including the treatment surface area and any forebay

C. Embankments — Earthen embankments shall be designed to address potential risk and structural integrity issues such as
seepage and saturation. All constructed earthen embankments shall meet the following criteria.

1.
2.

The base of the embankment shall be stripped of all vegetation, stumps, topsoil andjattienoatter

Side slopes shall be 3:1 or flattefhe minimum embankment top width shall be adequate to provide structural stabil
ity. Where applicable the top width shall be wide enough to provide maintenance access.

There shall be a core trench or key—way along the embankment.
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Any pipes extending through the embankment shall be bedded and backfilled with equivalent soils used to construct the
embankment. The bedding and backfill shall be compacted in lifts and to the same standard as the original embankment.
Excavation through a completed embankment shall have a minimum side slope of 1:1 or flatter

Measures shall be taken to minimize seepage along any conduit buried in the embankment.
D. Outlet— Sediment basins shall have both a principal outlet and an overflow spillway

1. Timing — Outlets must be constructed in conjunction with the remainder of the basin and must be constructed prior to
the basin receiving runbf Sediment basins are ifisftive until the outlet is constructed.

2. Principal Water Quality Outlet — The principal water quality outlet shall be designed to pass the 1-year 24-hour storm
without use of the overflow spillway or other outlet structures. The maximum outgirom the principal water

quality outlet shall be less than or equal todgeisedin Equation 1 (MB.1). If the sediment basin is to serve as a per
manent stormwater basin, the principal outlet structure can be modified (i.e. removable plates) to meet flew require
ments encountered during and after construction; separate outlet structures do not need to be constructed.

Note: Local ordinances may require control ofglar storm events such as the 2-year 24 hour storms. In these cases,
additional or compound outlets maybe required.

3. Overflow (Emegency) Spillway — An overflow spillway shall be provided consisting of an open channel constructed
adjacent to the embankment and built over a stabilized area. The spillway shall be designed to carry the peak rate of
runoff expected from a 10-yea&24—-hour design storm or one commensurate with the degree of hazard, less any reduc
tion due to flow in the principal outlet. The top of the embankment shall be at least one foot above the design high
water level and a minimum of 1 foot above the invert of the overflow spillWag overflow spillway shall be pro
tected from erosion. Flow from the overflow spillway shall be directed away from the embankment.

4. Outlet Protection — All outlet designs shall incorporate preventive measures for ice damage, trash accumulation, and
erosion at the outfall. For orifices less than 8—inches in dianmetequivalent, additional measures to prevent-clog
ging are required.

E. Inlet Protection — Inlets shall be designed to prevent scour and reduce velocities during peak flows. Possible design opitic
include flow difusion, plunge pools, directional berms,fles, or other engy dissipation structures.

F. Location — Emporary sediment basins should be located to provide access for cleanout and disposal of trapped sediment

Removal — €mporary sediment basins shall be removed after the contributing drainage area has been stabilized. Compilc
final grading and restoration according to the site plans. If standing water needs to be removed it shall be done in accorc
ance with WDNR Conservation Practice Standard Dewatering (1061).

VI. Considerations

A. When constructing a sediment basin that will also serve as the long—-term stormwater detention pond, build the sediment
basin to the layer of the two sizes required either for stormwater control or erosion control. In addition, when sizing the
outlet structure first design the outlet for the long—-term stormwater management requirements then check to satisfy the fle
requirements for sediment control during construction. If additional flow restriction is needed consider use of a temporary
restriction plates or other measures to avoid having to construct separate outlet structures for the sediment basin and sto
water basin.

B. Over—excavation beyond the required depth in the sediment storage area of the sediment basin may allow for less freque
maintenance. Addition of other measures in the contributing drainage area may reduce sediment accumulation and asso
ated maintenance requirements.

C. The use of a sediment forebay can extend the useful life of the main sediment storage area by trapping the majority of se
ment in the forebay area. Separation of the forebay from the rest of the basin requires construction ofjedssieife(if
wet) or a stone or stabilized earthen embankment. The forebay should have a surface area equal to at least 12% of the t
basin area.

D. In addition to soil stability issues, interior slopes of sediment basins should be selected based on safety issues commens
with the degree of hazard.

VIl. Plans and Specifications

A. Plansand specifications for installing sediment basins shall be in keeping with this standard and shall describe the require
ments for applying the practice to achieve its intended purpose.

1. Location of sediment basin
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2. Scheduleand sequence of installation and removal
3. Standard drawings and installation details
4. Control structure detail and layout
5. Sizing of sediment storage area
6. Maintenance requirements
B. All plans, standard detail drawings, or specifications shall include sequence for installation, inspection, and maintenance
requirements. The responsible party shall be identified.
VIIl. Operation and Maintenance

A. Sedimentasins shall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produce
0.5 inches of rain or more during a 24—hour period.

B. Sediment shall be removed to maintain the three foot depth of the treatment surface area as measured from the invert of
principal outlet. Sediment may need to be removed more frequently

C. If the outlet becomes clogged it shall be cleaned to restore flow capacity
Provisions for proper disposal of the sediment removed shall be made.

E. Maintenance shall be completed as soon as possible with consideration to site conditions.

IX. References

Chapter NR 333, Dam and Design Construction.

Hann, Barfield, and Hayes. Design Hydrology and Sedimentology for Small Catchments. Academic Press Inc., 1994.
Robert E. Pitt, Small Storm Hydrology

US Bureau of Reclamation, Design of Small Dams. http://mastar.gov/pmts/hydraulics_lab/pubs/index.cfm

USDA, Natural Resources Conservation Service, Ponds — Planning, Design, Construction. Agriculture Handbook No. 590, Revised
September 1997.

WDNR Conservation Practice Standard 1004t Wetention Basin.

X.  Definitions
Active Storage dume(V.B.3) — Is measured from the invert of the lowest outlet to the invert of thgemsgrspillway
Stabilized(lll) — Means protecting exposed soil from erosion.

Treatment Surface Aa(V.B.1) — Is the surface area of the sediment basin measured at the invert of the lowest outlet.
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Figure 1

Clarification of Sediment Basin Terminology

Overflow Spillway

Control Stucture
Side Slope: 3H: 1V
or Flatter

Example Principle Outlet

Active Storage Volume

I

Optional
Safety Shelf

‘ Dead Storage Depth
Sediment Storage Depth (Minimum 2') Minimum 3'

Required Key for Fill Embankment

Note: Features illustrated are for the purpose of defining terms used in the standard. The Drawing is not to scale.
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Figure 2

Approximate Detention Basin Routing for fpe Il Storms

(Vs ! VR)

Storage Volume
Runoff Volume

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.0

Peak Outflow Discharge (q, / q;)

Peak Inflow Discharge

Source: Technical Release 55, United States Department of Agriculture, Natural Resources Conservation Service.
Washington D.C. 1988.

Register February 2007 No. 614


http://docs.legis.wisconsin.gov/document/register/634/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister October 2008 No. 638or current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

165 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Rainfall Quantities:

Table 1 provides a summary of the 1-y@drhour rainfall totals using NRCS mandated TP—-40 which has not been updated since
1961. Hble 2 provides a summary of more current data from the Rainfall Frequency Atlas of the Midwest published in 1992. Local
requirements may dictate the use of one dataset over the other

Table 1
Rainfall for W isconsin Counties for a 1-year24—hour Rainfallt
Inches of Rainfall County
2.1in. Door, Florence, Forest, Kewaunee, Marinette, OcontlasV
2.2in. Ashland, Bayfield, Brown, Calumet, Douglas, Iron, Langlade, Lincoln, Manitowoc, Meno
minee, Oneida, Outagamie, Price, Shawano, Sheboygan
2.3in. Barron, Burnett, Dodge, Fond du Lac, Green Lake, Marathon, Milwaukee, Ozaukee, Por

tage, Racine, Rusk, Sawy@&aylor, Washburn, Vdshington, Vdukesha, \Blupaca, \&u-
shara, Vihnebago, Wod

2.41n. Adams, Chippewa, Clark, Columbia, Dane, Dunn, Eau Claire, Jacksfamsdaf Juneau,
Kenosha, Marquette, Pepin, Pierce, Polk, Rock, St. Craakyvidvth

2.5in. Buffalo, Green, lowa, La Crosse, Monroe, Richland, Satémpealeau, &non

2.6in. Crawford, Grant, Lafayette

I1p - 40 - Rainfall Frequency Atlas of the United States, U.S. Department of Commeatieev\Bureau.

Table 2
Rainfall for W isconsin Counties for a 1-year24—hour Rainfall?
Zone Inches of Rainfall County

1 2.22 Douglas, Bayfield, Burnett, ®¥hburn, SawygPolk, Barron, Rusk, Chippewa,
Eau Claire

2 2.21 Ashland, Iron, Mas, Price, Oneida,aylor, Lincoln, Clark, Marathon

3 1.90 Florence, Forest, Marinette, Langlade, Menominee, Oconto, Bbhawano

4 2.23 St. Croix, Dunn, Pierce, Pepin, Balb, Trempealeau, Jackson, La Crosse,
Monroe

5 2.15 Wood, Portage, upaca, Juneau, AdamsaMghara, Marquette, Green Lake

6 1.96 Outagamie, Brown, Kewaunee jilebago, Calumet, Manitowoc, Fond Du
Lac, Sheboygan

7 2.25 Vernon, Crawford, Richland, Sauk, Grant, lowa, Lafayette

8 2.25 Columbia, Dodge, Dane, Jefson, Green, Rock

9 2.18 Ozaukee, \Wshington, Veukesha, Milwaukee, "iivorth, Racine, Kenosha

2Bulletin 71: Rainfall Frequency Atlas of the Midwest, Midwest Climate Center and lllinois Stete BUrvey1992.
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Attachment 1
Sample Sediment Basin Design Bblem

The proper sizing and design of a sediment basin will often require iterative calculations. The technical standard for sizing sedimer
basins was written to give the designer as much flexibility as possible in designing the basin while meeting water quality requiremel
The governing equation relates the surface area of the sediment basin to the outflow and critical particle settling faeltauiggr

the sediment basin outflowhe lager the surface area required to settle the particle. As the outflow is reduced, a smaller surface are:
is required however the required storage volume dictates how small a surface area can become through the storage depth or hydre
head acting on the outlet.

The particle settling velocities are listed in the standard requiring the designer to either start with a desired outflow based on an out
size or an estimated starting surface area. The sample equation below starts with an estimated surface area.

Sample Pioblem:

A 10 acre site is being developed into condos. Eight acres of the site are being disturbed while 2 acres of forest are remaining und
turbed. The dominate soils on the site are silt loam. The 1-234smour design storm is 2.25 inches.

Step 1 Calculate rundfvolume and peak using TR-55 or approved method.

From TR-55 the curve number (CN) for the disturbed area is 86 and the CN for the forested area is 55 resulting in a composite CN
80. Using TR-55, the runfofolume calculated for the 1-year 24—hour design storm is 0.7 inches (0.6 acre—feet for the entire 10—acr
site). The time of concentration was calculated as 0.4 hours resulting in a peak flow of 6 cfs.

Step 2 Begin sizing sediment basin using Equation 1. The technical standard lists silt loam under particle class 2 with a settling vel
ity of 7.3*107° ft/sec. ¢ are also going to assume a starting surface area of 0.25 acres (0,880 &ternative approach is to
assume an outflow velocity

SA=1.2* Qout/ Vs)
Solve forQoyt 10,980 # = 1.2 * Qout/ 7.3*107 ft/sec)
Cout= 0.67 cfs
Step 3 Using Figure 2: Approximate Detention Basin Routing fgpdll Storms determines the volume of storage f\¢eded.
Gout= 0.67 cfs (calculated in Step 2)
Oin = 6.0 cfs (peak flow calculated using TR-55 in Step 1)
VR = 0.6 acre—feet (volume of rudafalculated using TR-55 in Step 1)

Oout/ Oin = 0.67 cfs /6.0 cfs =011 Using Figure 2 with €oyt/ Oin = 0.11, the \&/VRis determined to be 0.54. Therefore
the V= 0.54 * 0.6 acre—feet = 0.324 acre—feet (13,13)

Step 4 Check configuration: Calculate maximum head on outlet using surface area and volume.

SA =10,890 ft and a \§= 14,13 ft3we get a depth (H) of 1.29 feet = 12313/ 10,890 f£

Step 5 Size Outlet: Assuming an orifice type outlet calculate the size needed to m@gf; teculated in Step 1 and the H calculated
in Step 4.

Using the orifice equatiorgjy,t = C*A*(2gH) /2 with C=0.6 (codficient) , A = Area = £, g = 32.2, and H = hydraulic head
expressed in feet.

Oout = 0.6*A*(2*32.2* H)Y2 so 0.66= 0.6*A*(2*32.2*1.29)!/2 thereforeA = .12 f2
An area of 0.12 fcorrespondso an orifice outlet of 4.7 inches in diameter

Step 6 Iteration: While the above solution works, the sediment basin has not been optimally sized and we have an orifice diameter
is not a standard pipe size. An iterative approach can be used to reduce the surface area of the sediment basin and obtain a more
mon orifice diameter\We can assume a 4-inch orifice since it is close to diameter calculated in Step 5 and we can start with the dep
we calculated in Step 4. The iterations below each represent Steps 2 through 5.
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Iteration 1:

Oout = 0.43 (H)Y/2 = 0.43 (1.29}/2 = 0.48 cfs which is less than the 0.66 cfs calculated in Step 1. Therefore, we can go
back to Step 1 and repeat the sizing procedure and downsize the sediment basin.

SA=1.2* (out/ Vo) = 1.2 * (0.48 cfs / 7.3*1® ft/sec) = 7,890 #

Using Figure 2:

Oout= 0.48 cfs

Oin = 6.0 cfs (peak flow calculated using TR-55 in Step 1)

VR = 0.6 acre—feet (volume of rurafalculated using TR-55 in Step 1)

Oout/ Oin = 0.48 cfs /6.0 cfs = 0.08. Using Figure 2 witlog:/ Qin = 0.08, the \¢/VRis determined to be 0.62. Therefore
the Vs= 0.62 * 0.6 acre—feet = 0.372 acre—feet (16,28 ft

SA = 7,890 ff and a \4= 16,204 f8 we get a depth (H) of 2.05 feet = 16,20%/f7,890 ¢

Qout = 0.43 (H)1/2 = 0.43 (2.05}/2 = 0.61 cfs which is more than the 0.48 cfs we used so iterate.
Iteration 2:

SA=1.2* Qout/ Vo) = 1.2 * (0.61 cfs / 7.3*1® ft/sec) = 10,027 %

Using Figure 2:

Qout= 0.61 cfs

Qin = 6.0 cfs (peak flow calculated using TR-55 in Step 1)

VR = 0.6 acre—feet (volume of ruriafalculated using TR-55 in Step 1)

Qout/ gin = 0.61 cfs /6.0 cfs =0.10 Using Figure 2 wittjyg:/ Qin = 0.10, the \&/VRis determined to be 0.54. Therefore
the Vs = 0.54 * 0.6 acre—feet = 0.324 acre—feet (13, 1t5)

SA =10,027 ft and a \&= 14,113 ft3 we get a depth (H) of 1.41 feet = 143Lft3/ 10,027 #

Qout = 0.43 (H)1/2 = 0.43 (1.41)/2 = 0.51 cfs which is less than the 0.61 cfs we used so we are OK or we can iterate again
until we haveQoy that are almost identical.

After Iteration 2, we have a sediment basin with a SA = 10,62ihfta Vs= 14,113 f3. We have a principal water quality
outlet consisting of a 4—-inch orifice. This design meets the water quality requirements of the technical standard.
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Seeding For Construction Site Erosion Control
(1059)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

l. Definition
Planting seed to establish temporary or permanent vegetation for erosion control.

. Purpose

The purpose aemporary seediflgs to reduce runbfind erosion until permanent vegetation or other erosion control practices can be
established. The purposemdrmanent seeding to permanently stabilize areas of exposed sail.

lll.  Conditions Where Practice Applies

This practice applies to areas of exposed soil where the establishment of vegetation is dessipedlary seeding applies to disturbed
areas that will not be brought to final grade or on which land—disturbing activities will not be performed for a period greater than 30
days, and requires vegetative cover for less than one Peamanent seeding applies to areas where perennial vegetative cover is
needed.

IV. Federal, State and Local Laws

Usersof this standard shall be aware of all applicable federal, state and local laws, rules, regulations or permit requirements govern
seeding. This standard does not contain the text of federal, state or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Site and Seedbed Preparation
Site preparation activities shall include:
1. Temporary Seeding
a. Temporary seeding requires a seedbed of loose soil to a minimum depth of 2 inches.

b. Fertilizer application is not generally required for temporary seeding. Hovaweapplication of fertilizer or lime
shall be based on soil testing results.

c. The soil shall have a pH range of 5.5 to 8.0.
2. Permanent Seeding
a. Topsoil installation shall be completed prior to permanent seeding.

b. Permanent seeding requires a seedbed of loose topsoil to a minimum depth of 4 inches with the ability to suppor
densevegetative cover

Application rates of fertilizer or lime shall be based on soil testing results.

Prepare a tilled, fine, but firm seedbed. Remove rocks, twigs foreign material and clods over two inches that can
not be broken down.

e. The soil shall have a pH range of 5.5 to 8.0.
B. Seeding
1. Seed Selection

a. Seed mixtures that will produce dense vegetation shall be selected based on soil and site conditions and intende
final use. Section IX References, lists sources containing suggested seed mixtures.
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All seed shall conform to the requirements of thecdhsin Statutes and of the Administrative Code Chapter
ATCP 20.01 regarding noxious weed seed content and labeling.

Seed mixtures that contain potentially invasive species or species that may be harmful to native plant communitie
shall be avoided.

Seed shall not be used later than one year after the test date that appears on the label.

Seed shall be tested for purigermination and noxious weed seed content and shall meet the minimum purity and
germination requirements as prescribed in the current edition of Rulesstingl'Seed, published by the Assecia

tion of Official Seed Analysts.

2. Seed Rates

a.

Temporary Seeding (Cover Crop)

Areas needing protection during periods when permanent seeding is not applied shall be seeded with-annual spe
cies for temporary protection. Seable 1 for seeding rates of commonly used species. The residue from this crop
may either be incorporated into the soil during seedbed preparation at the next permanent seeding period or left
the soil surface and the planting made as a no-till seeding.

Table 1 - Temporary Seeding Species and Rates

Species Lbs/Acre | Percent Purity
Oats 1312 98
Cereal Re 1312 97
Winter wheat 13712 95
Annual R/egrass 8¢ 97
1springand summer seeding
2Fall seeding

Permanen$eeding

Rates shall be based on pounds or ounces of Pure Live See@PlaBje. Section IX contains some possible
reference documents that provide seeding rates. Permanent seeding rates may be increased above the minimut
rates shown in the reference documents to address land use and environmental conditions.

If a nurse copis used in conjunction with permanent seeding, the nurse crop shall not hinder establishment of the
permanent vegetation.

A nurse crop shall be applied at 50% its temporary seeding rate when applied with permanent seed.

3. Inoculation

Legume seed shall be inoculated in accordance with the manufaete@mmmendations. Inoculants shall not be
mixed with liquid fertilizer

4. Sowing

Seed grasses and legumes no more ‘tharch deep. Distribute seed uniformMixtures with low seeding rates
require special care in sowing to achieve proper seed distribution.

Seed may be broadcast, drilled, or hydroseeded as appropriate for the site.

Seed when soil temperatures remain consistently abdvE 33ormant seedvhen the soil temperature is consistently
below 53 F (typically Nov 1st until snow cover). Seed shall not be applied on top of. snow

Considerations
Consider seeding at a lower rate and making two passes to ensure adequate coverage.

A.
B.

Compacted soil areas may need special site preparation prior to seeding to mitigate compaction. This may be accomplis
by chisel plowing to a depth of 12 inches along the contour after heavy equipment has left the site.

Sod may be considered where adequate watering is available.

When working in riparian areas refer to the NRCS Engineering Field Handbook, Chapter 16, Streambank and Shoreline
Protection and Chapter 18oil Bioengineerindor Upland Slope Protection and Erosion Reduction.
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= rr X ¢

A site assessment should be conducted to evaluate soil characteristics, topegmshye to sunlight, proximity to natu
ral plant communities, proximity to nuisance, noxious and/or invasive species, site higtigtyre regime, climatic pat
terns, soil fertility and previous herbicide applications.

Useintroduced speciesnly in places where they will not spread into existing natural areas.

Lightly roll or compact the area using suitable equipment when the seedbed is judged to be too loose, or if the seedbed ¢
tains clods that might reduce seed germination.

See Section IX. References for suggested seed mixes (NREOW UWEX) or use their equivalent.

Turf seedlings should not be mowed until the stand is at least 6 inches tall. Do not mow closer than 3 inches during the fi
year of establishment.

Seeding should not be done when the soil is too wet.
Consider watering to help establish the seedteWapplication rates shall be controlled to prevent fuamaf erosion.

Prairie plants may notfefctively provide erosion control during their establishment period without a nurse crop.

. Topsoil originating from agricultural fields may contain residual chemicals. The seedbed should be free of residual herbi

cide or other contaminants that will prevent establishment and maintenance of vegetsiong far soil contaminants
may be appropriate if there is doubt concerning thessmiiality

Consider using mulch or a nurse crop if selected species are not intended for quick germination. When mulching refer to
WDNR Conservation Practice Standard Mulching for Construction Sites (1058).

VIl. Plans and Specifications

Plansand specifications for seeding shall be in keeping with this standard and shall describe the requirements for applying this prac

tice.

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance. The respo
ble party shall be identified.

VIII. Operation and Maintenance

A.

C.

During construction areas that have been seeded shall at a minimum be inspected weekly and within 24 hours after every
precipitation event that produces 0.5 inches of rain or more during a 24—hour period. Inspect weekly during the growing
season until vegetation is densely established or permit expires. Repair and reseed areas that have erosion damage as
sary.

Limit vehicle trafic and other forms of compaction in areas that are seeded.

A fertilizer program should begin with a soil test. Soil tests provide specific fertilizer recommendations for the site and ca
help to avoid over—application of fertilizers.

IX. References

A.

Seed Selection References

United States Department of Agriculture — Natural Resource Conservation Service kagddiéhnical Guide Section |V
Standard 342, Critical Area Planting.

UWEX Publication A3434 Lawn and Establishment & Renovation.

WisDOT, 2003. State of V¥consin Standard Specifications For Highway and Structure Construction. Section 630, Seed
ing.

General References

Association of Oficial Seed Analysts, 2003. Rules fagsting Seed. http://wwansaseed.com.

Metropolitan Council, 2003. Urban Small Sites Best Management Practice Manual, Chaptget&tiveé Methods 3—-85 —
3-91. Minneapolis.
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The State of Visconsin list of noxious weeds can be found in Statute 66.0407.

United States Department of Agriculture — Natural Resources Conservation Service. Engineering Field Handbook, Chapt
16 and 18.

UWEX Publication GWQO002 Lawn & Garden Fertilizers.

X. Definitions
Densg(V.A.2.b) A stand of 3—inch high grassy vegetation that uniformly covers at least 70% of a representative 1 square yard plot.
Dormant seedV.B.4): Seed is applied after climatic conditions prevent germination until the following spring.

Introduced Specig¥1.F) Plant species that historically would not have been found in North America until they were brought here by
travelers from other parts of the world. This would include smooth bromegrass and alfalfa. Some of these species may have a wide
distribution such as Kentucky bluegrass.

Nurse Cop (V.B.2.b): Also known as a companion crop; is the application of temporary (annual) seed with permanent seed.

Permanent seeding@l) Seeding designed to minimize erosion for an indefinite period after land disturbing construction activities have
ceased on the site.

Soil BioengineeringV1.D) Practice of combining mechanical, biological and ecological concepts to arrest and prevent shallow slope
failures and erosion.

Temporary Seedin@l) Seeding designed to control erosion for a time period of one year or less that is generally removed in order to
perform further construction activities or to permanently stabilize a construction site.

Topsoil(V.A.2.a) Consists of loam, sandy loam, silt loam, silty clay or clay loam humus-bearing soils adapted to sustain plant life wi
a pH range of 5.5 — 8.0. Manufactured topsoil shall through the addition of sagawmicdrumus material, peat, manure or compost
meet the above criteria.
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Silt Curtain
(1070)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

l. Definition

A temporary permeable fabric installed in a waterway or waterbody to minimize sediment transport. A silt curtain does not extend t
the bottom of the channel and is placed parallel or perpendicular to the direction. of flow

. Purposes

The purpose of this practice is to provide sediment containment while construction activities are occurring in or directly adjacent to
waterway or waterbody

[ll.  Conditions Where Practice Applies

This practice applies where construction activities intrude or are directly adjacent to a waterway or waiEntsitgludes but is not
limited to bridge construction, rip rap placement, utility work, streambank restoration, boat launches and dredging.

Silt curtain is intended for calm water conditions where it will not be subjected to wind, wave, or current. Silt curtains are appropria
to settle out coarse and granular soils where water depth at the time of construction is greater than or equal to 4 feet. For applicati
in finer sediment or moving water see WDN&cHnical Standard 106Qmbidity Barrier

IV. Federal, State, and Local Laws
Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin

the use and placement of silt curtains. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Installation — Details of construction not listed in the text shall conform to the pertinent requirements of Figure 1.

1. The silt curtain shall be installed before construction activities are initiated in or adjacent to the waterway or waterbod
Install the silt curtain as close to the construction as practical. The curtain shall remain in place and be maintained un
the construction activity is completed and the disturbed astaligized!.

2. The ends of the silt curtain shall be securely anchored and keyed into the shoreline to fully enclose the areawhere se
ment may enter the water

3. A 2-foot gap shall exist between the weighted lower end of the curtain and the bottom of the waterway or waterbody

4. Bottom anchors shall be used to hold the silt curtain in the same position relative to the bottom the waterway or watel
body without interfering with the function of the curtain. Anchors shall either be driven into the bottom of the water
way or waterbody or be weighted and attached to the curtain floatation device via an anchor line. Masufmime’
mendations shall be followed for the number and spacing of anchors.

5. Danger buoys shall be used as directed by the Coast Guard or DNR permit when working in navigable waters.
B. Material:

1. Reusable components of the silt curtain system shall be clean and free of potential exotic species. Fabric cannot be
reused.

2. The silt curtain shall be constructed from heavy woven filter fabric to allow water to pass through the barrier yet retair
sediment. All fabric seams shall be heat sealed or sewn. Silt curtain fabric shall conform to the specificatidas in T
1.
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Table 1
Requirement Value
Thickness 15 mils (0.38 mm)

Min. grab tensile strength | 120 Ib (550 N)
(ASTM D 4632)
Min. equivalent opening No. 170 sieve (9(im)

3. Flotation devices shall be flexible, buoyant units contained in an individual floatation sleeve or collar attached to the
curtain. Use expanded polystyrene logs or equivalent having a 49 square inch minimum end area. Do not use polys
rene beads or chips. Buoyancy provided by the floatation device shalfibestifo support the weight of the curtain
and maintain a freeboard of at least 3 inches above the water surface level.

4. Top load lines shall consist of 5/16 inch steel cable.

Bottom load lines shall consist of a minimdfrrinch steel chain incorporated into the bottom hem of the curtain.
Larger chain sizes may be used where additional weight to serve as ballast to hold the curtain in a vertical position is
required.

VI.  Considerations

A. Sediment that has settled out by the silt curtain should only be removed as directed by the regulatory authority because ri
suspension of sediment will likely occur during the removal process. Use of polymers may help prevent resuspension of
sediment. See WDNRethnical Standard 1051 Sediment Contralt® Application of Polymers for further guidance.

B. Silt curtains are meant to manage sediment in the wateribbdybest way to prevent sediment from entering the waterbody
is through the implementation offetive upland erosion control, stopping sediment transport at its source.
VII. Plans and Specifications

Plansand specifications for installing a silt curtain shall be in keeping with this standard and shall describe the requirements for app
ing the practice to achieve its intended purpose:

A. Location of silt curtain.
B. Material specification conforming to standard.
C. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.
VIIl. Operation and Maintenance
A. Silt curtains shall be inspected daily and repaired if necessary

B. Regardless of upland stabilization conditions silt curtains shall not be removed until the water behind the curtain has equz
or greater clarity than the waterway or waterbo8wil particles shall be allowed to settle for a minimum of 24 hours prior
to removal of the curtain.

C. Care shall be taken when removing the silt curtain to minimize the release or re-suspension of accumulated sediment.

D. To prevent the spread of exotic species silt curtains shall not be reused on other sites. Buoys and chains can be reused |
shall be either disinfected with vinegar or cleaned with hot water greater than 104 deg. F then allowed to completely dry f
a minimum period of five days. If there are any questions about the occurrence of zebra mussels, Eurasian water—milfoil,
other aquatic invasive species in a waterbody that you are working in or intend to work in contact your localfDNR staf
IX. References
Virginia Erosion and Sediment Control Handbook, Third Edition, 1992

WisDOT Facilities Development Manual: Chapter 10, Section 10, Subject 43, Silt Screen

X. Definitions

Stabilized(V.A.1): Means that all land disturbing construction activities at the construction site have been completed, and that a uni
form perennial vegetative cover has been established with a density of at least 70% of the cover for the unpaved areas and areas r
covered by permanent structures, or that employ equivalent stabilization measures.
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Silt Fence
(1056)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

l. Definition
Silt fence is a temporary sediment barrier of entrenched permeable geotextile fabric designed to intercept and slow the-flow of sedi
ment-laden sheet flow rurfdfom small areas of disturbed soil.
. Purpose
The purpose of this practice is to reduce slope length of the disturbed area and to intercept and retain transported sediment from d
turbed areas.
lll.  Conditions Where Practice Applies
A. This standard applies to the following applications:

1. Erosion occurs in the form sheet and rill evsiort. There is no concentration of water flowing to the bardbafnel
erosion).

2. Where adjacent areas need protection from sediment-ladef runof

3. Where efectiveness is required for one year or less.

4. Where conditions allow for silt fence to be properly entrenched and staked as outlined in the Criteria Section V
B. Under no circumstance shall silt fence be used in the following applications:

1. Below the ordinary high watermark or placed perpendicular to flow in streams, swales, ditches or any place where flo
is concentrated.

2. Where the maximum gradient upslope of the fence is greater than 50% (2:1).

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin
the use and placementsift fence. This standambesnot contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Placement

1. When installed as a stand—-alone practice on a slope, silt fence shall be placed on the Toatparallel spacing shall
not exceed the maximum slope lengths for the appropriate slope as specifibteid T

Table 1.
Slope Fence Spacing
< 2% 100 feet
210 5% 75 feet
5to 10% 50 feet
10 to 33% 25 feet
> 33% 20 feet
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Silt fences shall not be placed perpendicular to the cantour

3. The ends of the fence shall be extended upslope to prevent water from flowing around the ends of the fence.

B. Height — Installed silt fences shall be a minimum 14 inches high and shall not exceed 28 inches in height measured from
installed ground elevation.

C.

D.

Support- Silt fences shall be supported by either steel or wood supports as specified below:

1.

6.

Wood supports

a.

The full height of the silt fence shall be supported by 1 1/8 inches by 1 1/8 inches air or kiln dried posts of hickory
or oak.

The silt fence fabric shall be stapled, using at least 0.5-inch staples, to the upslope side of the posts in at least 3
places.

The posts shall be a minimum of 3 feet long for 24-inch silt fence and a minimum of 4 feet for 36-inch silt fence
fabric.

Steel supports

a.

The full height of the silt fence shall be supported by steel posts at least 5 feet long with a strength of 1.33 pound
per foot and have projections for the attachment of fasteners.

The silt fence fabric shall be attached in at least three places on the upslope side with 50 pound plastic tie straps
wire fasteners. @ prevent damage to the fabric from fastettes protruding ends shall be pointed away from the
fabric.

The maximum spacing of posts for non—-woven silt fence shall be 3 feet and for woven fabric 8 feet.

Silt fence shall have a support cord.

Where joints are necessaeach end of the fabric shall be securely fastened to a post. The posts shall then be wrappe
around each other to produce a stable, secure joint or shall be overlapped the distance between two posts.

A minimum of 20 inches of the post shall extend into the ground after installation.

Anchoring — Silt fence shall be anchored by spreading at least 8 inches of the fabric in a 4 inch wide by 6 inch deep trenc
or 6 inch deep V-trench on the upslope side of the fence. The trench shall be backfilled and comeactet Jhall not
be excavated wider and deeper than necessary for proper installation.

On the terminal ends of silt fence the fabric shall be wrapped around the post such that the staples are not visible.

Geotextile Fabric Specifications — The geotextile fabric consists of either woven or non—-woven pagbgtarpylene,
stabilized nylon, polyethylene, or polyvinylidene chloride. Non-woven fabric may be needle punched, heat bonded, resin
bonded, or combinations thereof. All fabric shall meet the following requirements as speciibtei?.T

Table 2

Test Requirment Method Value?
Minimum grab tensile strength| ASTM D 120 lbs.
in the machine direction 4632 (550 N)
Minimum grab tensile strength| ASTM D 100 lbs.
in the cross machine direction 4632 (450 N)
Maximum apparent opening ASTM D No. 30
size equivalent standard sieve 4751 (600 pm)
Minimum permittivity ASTM D 0.05 sccl

4491

Minimum ultraviolet stability ASTM D 70%
percent of strength retained 4355
after 500 hours of exposure

(WisDOT Standard Specifications for Road and Bridge Construction, 2001)

L All numerical values represent minimum / maximum average roll
values. (For example, the average minimum test results on any roll
in a lot should meet or exceed the minimum specified values.)

Silt fence shall have a maximum flow rate of 10—gallons/minute/square foot at 50mm constant head as determined by mu
plying permittivity in 1/second as determined by ASTM D-4491 by a conversion factor of 74.
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F.

Removal- Silt fences shall be removed once the disturbed area is permanently stabilized and no longer suscegptible to er
sion.

VI. Considerations

A.

Improper placement as well as improper installation and maintenance of silt fences will significantly decrefesgiviee ef
ness of this practice.

Silt fences should be considered for trapping sediment where sheet and rill erosion may be expected to occur in-small dr
age areas. Silt fences should not be placed in areas of concentrated flow

Silt fences should be installed prior to disturbing the upslope area.

Silt fences should not be used to define the boundaries of the entire.p&ijeénce should be placed only in areas where

it is applicable due to its cost and the fact that it is not biodegradable. For example, silt fence should not be placed in loc:
tions where the natural overland flow is from an undisturbed area into disturbed areas of the project. It should also not be
used as a diversion.

Silt fence should not be used in areas where the silt fence is at a higher elevation than the disturbed area.

When placing silt fence near trees, care should be taken to minimize damage to the root syatboompaction and root
cutting within 1.5 feet multiplied by the inch diameter of the tree (for example: for 10-inch trees keep out a 15-foot radius
from the trunk). Refer to UWEX publication Preservingds During Construction for more information.

To protect silt fence from damage in areas of active construction or hediey sittffence should be flagged, marked, or
highlighted to improve visibility

Silt fence eflectiveness is generally increased when used in conjunction with other upslope erosion control practices. T
further strengthen the silt fence, straw / hay bales can be placed on the down slope side.

To help ensure &dctiveness, silt fence should be inspected and repaired as necessary prior to forecasted rain events.

Where installation with wood posts isfititilt, such as when hard or frozen ground is encountered, the use of steel post is
recommended.

Silt fence can be mechanically installed with a plow type device provided that the silt fence is trenched in a manner such
that equivalent performance is achieved to that specified in Secbon V

VII. Plans and Specifications

A.

B.

Plansand specifications for installing silt fence shall be in keeping with this standard and shall describe the requirements
applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location of silt fence

2. Contributory drainage area

3. Schedules

4. Material specification conforming to standard
5. Standard drawings and installation details

6. Restoration after removal

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

VIIl. Operation and Maintenance

A.

Silt fences shall at a minimum be inspected weekly and within 24 hours after every precipitation event that produces 0.5
inches of rain or more during a 24 hour period.

Damaged or decomposed fences, undercutting, or flow channels around the end of barriers shall be repaired or correctec

Sediment shall be properly disposed of once the depositsretiehheight of the fence.
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IX. References

UWEX Publication A0327 “Preservingdes During Construction”

X. Definitions

Channel Eosion(lll.A.1): The deepening and widening of a channel due to soil loss caused by flowing Astdls become layer
and flows begin to concentrate, soil detachment occurs primarily as a result of shear

Sheet and Rill Ersion(l1l.A.1): Sheet and rill erosion is the removal of soil by the action of rainfall and shallow overlanf] ivisof
the first stage in water erosion. As flow becomes more concentrated rillsAsaail detachment continues or flow increases, rills
will become wider and deeper forming gullies.
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Stone Tracking Pad and T ire Washing
(1057)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in IX. Definitions. The words are italicized the first time they are
used.

l. Definition
A stabilized pad of stone aggregate or tire washing station located at any point whiengitrafyress a construction site.

. Purpose
The purpose of this standard is to redudesife sedimentation by eliminating the tracking of sediment from construction sites.

lll.  Conditions Where Practice Applies

Eithera stone tracking pad or tire washing station shall be used at all points of construction egress. This standard applies where co
struction trafic is likely to transport sedimentfdite.

IV. Federal, State, and Local Laws
Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin

the use and placement of this practice. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Tracking Pad:
1. The tracking pad shall be installed prior to anyfizdéaving the site.

2. The aggregate for tracking pads shall be 3 to 6 inch clear or washed stone. All material to be retained on a 3-inch
sieve.

3. The aggregate shall be placed in a layer at least 12 inches thick. On sites with a high water table, or where saturatec
conditions are expected during the life of the practice, stone tracking pads shall be underlainisit®@ Wpe R
geotextile fabric to prevent migration of underlying soil into the stone.

The tracking pad shall be the full width of the egress point. The tracking pad shall be at a minimum 50 feet long.

Surface water must be prevented from passing through the tracking pad. Flows shall be diverted away from tracking
pads or conveyed under and around them by using a variety of practices, such aswateesrs, or other similar
practices.

B. Tire washing: If conditions on the site are such that the sediment is not removed from vehicle tires by the tracking pad, th
tires shall be washed utilizing pressurized water before entering a public road.

1. The washing station shall be located on-site in an area that is stabilized and drains into suitable sediment trapping or
settling device.

2. The wash rack shall consist of a heavy grating over a lowered area. The rack shall be strong enough to support the
vehicles that will cross it.

C. Rocks lodged between the tires of dual wheel vehicles shall be removed prior to leaving the construction site.

VI.  Considerations
A. Vehicles traveling across the tracking pad should maintain a slow constant speed.
B. The best approach to preventing-afte tracking is to restrict vehicles to stabilized areas.

C. ltis always preferable to prevent sediment from being deposited upon the road than cleaning the. i9edifagit on a
road can create a safety hazard as well as a pollution problem.
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D. Any sediment tracked onto a public or private road should be removed by street cleaning, not flushing, before the end of
each working day

VIl. Plans and Specifications

A. Plansand specifications for installing tracking pads shall be in keeping with this standard and shall describe the require
ments for applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location of all points of egress with tracking pad locations shown
2. Material specifications conforming to standard

3. Schedule for installation and removal

4. Standard drawings and installation details

5. Stabilization after removal

B. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

VIIl. Operation and Maintenance

A. Trackingpads and tire washing stations shall, at a minimum, be inspected weekly and within 24 hours after every precipit:
tion event that produces 0.5 inches of rain or more during a 24—hour period.

B. The tracking pad performance shall be maintained by scraping or top—dressing with additional aggregate.

C. A minimum 12-inch thick pad shall be maintained.

IX.  Definitions
Water bar(V.A.5): A shallow trench or diversion dam that diverts surface waterfrintofa dispersion area.
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Storm Drain Inlet Protection For Construction Sites
(1060)

Wisconsin Department of Natural Resources
Conservation Practice Standard

l. Definition
A temporary barrier installed around a storm drain inlet, drop inlet or curb inlet.

Il. Purposes
The purpose of this practice is to reduce sediment from entering storm drains before stabilizing the contributing drainage area.

lll.  Conditions Where Practice Applies

This practice applies where ruridfom construction sites enters conveyance system structures such as drain inlets, drop inlets, and
curb inlets. Inlet protection devices are for drainage areas of one acre or lesd.frBomarfeas lager than one acre should be routed
through a properly designed sediment trapping or settling practice upstream of the inlet.

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin
the use and placement of storm drain inlet protection. This standard does not contain the text of federal, state, or local laws.

V. Design Criteria
This section establishes the minimum standards for design, installation and performance requirements.

The appropriate type of inlet protection barrier shall be installed once the drain, drop, or curb inlet can reckivEheidef/ice shall
remain in place and be maintained until the disturbed area is stabilized.

A. General Criteria that is applicable to all inlet protection devices

1. Ponding water to settle sediment is encouraged; however ponding shall not interfere with the fldiv, afrtafe a
safety hazard, or cause property damage. All devices shall have provisions such as weep holaegociespét
ways” to safely pass water if the device becomes clogged.

2. The contributing drainage area to the inlet protection device shall be one acre or less. In instancegeecem lar
tributing drainage area exists, ruhsiiall be routed through a properly designed sediment trapping or settling device
upstream of inlet.

3. Other than ¥pe D inlet protection devices, no gaps shall be left in the material used that would allow the flow of water
to bypass the inlet protection device.

4. All fabrics used as part of an inlet protection device must be selected from the list of approved fabrics certified for inle
protection, Geotextile Fabricype FF in the current addition of thea3®OT Product Acceptability List AL).

B. Criteria Applicable to Unpaved areas or the Pre—Paving Phase of Construction

1. Inlet Protection Barriers include, but are not limited to, straw bales, sandbags, other material filled bags and socks, at
stone weepers. These devices can be used to either settle sediments or divert flows.

a. Manufactured bags, when used, shall conform to the standardblen1l

Table 1

Minimum Size 14 x 26 inches
Grab Ensile strength of | 95 Ib. min.
fabric, ASTM D-4632
UV stability, ASTM 70 % min.
D-4355
Note: To provide suicient strength, fabric shall
be sewn together with double stitching.

b. Straw Bale installation shall conform to the criteria outlined in the WDNR Conservation Practice Standard (1055)
Sediment Bale Barrier (Non—Channel).

c. Stone weeper installation shall conform to the criteria in WDNR Conservation Practice Standard (1063) Sedimen
Trap.
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2. FilterFabric Barrier Criteria — See Figure 1 Inlet Protection

a. Inlet protection Ype A deviceshall be utilized around inlets and unpaved areas until permanent stabilization
methods have been establishegip& A devices shall be utilized on inlets prior to installation of curb and gutter or
pavement, and where safety considerations are not compromised on the site.

b. Type B shall be utilized after the casting and grate are in place.

c. Type Dshall be utilized in areas where other types of inlet protection are identified as incompatible with roadway
and trafic conditions, causing possible safety hazards when ponding occurs at theypkeD 3hall only be used
after castings are in place on top of the inlet boxes.

Type D inlet protection shall conform to the standard drawing as shown in the plans. There shall be a three-inch
space between the bag and the sides of the inlet to prevent the inlet sides from blocking the overflow; and shall
only be used in inlets deeper than 30 inches from the top of grate to bottom of the inlet. If such clearance is not
available, cinch or tie the sides of the bag (with rope or ties) to provide clearance.

Criteria Applicable to the Post—Paving / Curbing Phase of Construction
1. Inlet protection Ypes B, C, and D are applicable to post paving construction. See Figure 1 Inlet Protection.
» Type B shall be utilized on inlets without curb box.

« Type C shall be utilized on street inlets with curb heads!2Ax4.3'." (37mm by 87 mm) minimum, piece of
wood shall be wrapped and secured in the fabric and placed in front of the curb head as shown in the plans. The
wood shall not block the entire opening of the curb box and be secured to the grate with wire or plastic ties.

e TypeD

VI. Considerations

A.
B.

F.

G.

When site conditions allgvinlets should be temporarily closed or sealed to prevent entrance dfandafediment.

The best way to prevent sediment from entering the storm sewer system is to stabilize the disturbed area of the site as
quickly as possible, preventing erosion and stopping sediment transport at its source.

Storm drain inlet protection consists of several types of inlet filters and traps and should be considered as only one eleme
in an overall erosion control plan. Each typdedd in application with selection dependent upon site conditions and inlet
type. Not all designs are appropriate in all cases. The user must carefully select a design suitable for the needs and site
conditions.

Inlet protection is only as fefctive as the filter or barrier used around the inlefedifzeness decreases rapidly if the inlet
protection is not properly maintained. In general, inlet protection provides relatively good removal of coarse and medium-
sized soil particles from runfiowever most fine silt and clay particles will pass through the filtering mechanisms.

Properly maintaining inlet protection can bdfidiflt and often inlets can become clogged. Field experience has shown that
inlet protection that causes excessive ponding in an area of high construction activity may become so inconvenient that it
simply removed or bypassed, thus transmitting sediment-laden flows unchecked. In such situations, a structure with an
adequate overflow mechanism should be utilized instead of simply removing the inlet protection device.

Inlet protection devices can be enhanced by additional excavation to increase the storage capacity around the inlet.

Good construction site housekeeping measures, such as keeping the gutters clean, and street sweeping are important.

VII. Plans and Specifications

Plansand specifications for installing inlet protection shall be in keeping with this standard and shall describe the requirements for
applying the practice to achieve its intended purpose:

A.

B.

Location of inlet protection and type employed
Material spec conforming to standard
All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.

The responsible party shall be identified.
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VIIl. Operation and Maintenance

A.

B.

D.

Removeinlet protection devices once the contributing drainage area is stabilized with appropriate vegetation or imperviou
area.

Inlet protection shall be at a minimum inspected weekly and within 24 hours after every precipitation event that produces
0.5 inches of rain or more during a 24—hour period.

Sediment deposits shall be removed and the inlet protection device restored to its original dimensions when the sediment
has accumulated between 1/3 to 1/2 the design depth of the device, or when the device is no longer functioning as desig!
Removed sediment shall be deposited in a suitable area and stabilized.

Due care shall be taken to ensure sediment does not fall into the inlet and impede the intended function of the device. Ar
material falling into the inlet shall be removed.

IX. References

WisDOT “Erosion Control Product Acceptability List” is available onlinehdtp://www.dot.wisconsin.gov/business/engrserv/pal.htm
Printed copies are no longer distributed.
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Temporary Grading Practices For Erosion Control

(SurfaceRoughening andéemporary Ditch Sumps)
(1067)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

l. Definition

Temporary grading practices used to minimize construction site erosion. These practices include, but are not limited to susface rou
ening (directional tracking and tillage) and temporary ditch sumps.

. Purpose
The purpose of these practices are to minimize erosion and sediment transport during grading operations on construction sites.

lll.  Conditions Where Practice Applies

Thesepractices apply where land disturbing activities occur on construction sites. These practices shall be used in conjunction witt
other erosion control practices.

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin
these practices. This standaaksnot contain the text of federal, state, or local laws.

V.  Criteria
These interim practices may be employed in addition to the approved grading plan to reduce erosion and sediment transport.

A. Surface Roughening Surface roughening is abrading the soil surface with horizontal ridges and depressions across the
slope to reduce runio¥elocities.

1. Directional Tacking — The process of creating ridges with tracked vehicles on unvegetated slopes. This method is us
for short durations on sites actively being grad and shall be used in conjunction with other piidddgeactice shall
be in place at the end of each workday

Directional tracking involves driving a tracked vehicle up and down a slope. The tracks create horizontal grooves anc
ridges. The rough surface slows sheet ruanél helps to prevent rills from forming. (Conversélyhe tracked

vehicle is driven along the contour the tracks create vertical grooves and ridges for the water,tméodaging ero

sion.)

2. Tillage - Utilizing conventional tillage equipment to create a series of ridges and furrows on the contour no more than
15 inches apart.

B. Temporary Ditch Sump —eémporary ditch sumps abeto 5 cubic yard excavations made in a drainageway during earth
moving operations. Their purpose is to slow and pond fuluwing the time that drainageways are being graded. Sumps
shall be in place prior to anticipated rain events.

Construction involves excavating sumps (holes) in the rough ditch grade, and using the excavated material to form a dike
the downstream side of the sump.

Temporary ditch sumps are nofegttive perimeter controls. Other sediment control practices shall be utilized prior to chan
nels dischaging into public waterways.

VI. Considerations

A. Directional tracking may compact the soil, therefore additional seedbed preparation may be required. Refer to WDNR Cc
servation Practice Standard Seeding for Construction Site Erosion Control (1059) for seedbed preparation and seeding ¢
ria.

B. When constructing a temporary ditch sump, compacting the dike provides additional stability
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C. Consideat a minimum excavating cubic yard per 1% gradient, for every 500 feet of channel when constructing tempo
rary ditch sumps.

VII. Plans and Specifications

Dueto the interim nature of these practices, and the fact that location determinations are made in the field, they need enly be refer
enced in the erosion control plan narration or general notes.

VIIl. Operation and Maintenance
Thesepractices shall be inspected and repaired or reinstalled after everfyavewtf

IX. References

Virginia Department of Conservation and Recreation. 198g8iri& Erosion and Sediment Control Handbook, Third Edition. Chapter
3 — 3.29 Surface Roughening.

Dane County2002. Dane County Erosion Control and Stormwater Manual, First Edition. Appendix Surface Roughening S-16.1.

X.  Definitions
Temporary (I): An erosion control measure that is utilized during construction site grading activities.
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Turbidity Barrier
(1069)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

l. Definition

A temporary fabric barrier with very low permeabililystalled in or near the bed of a waterway or waterbody to minimize sediment
transport and is installed parallel to floWrbidity barrier cannot be installed perpendicular to a moving channel.

. Purposes

The purpose of this practice is to provide sediment containment while construction activities are occurring in or directly adjacent to
waterway or waterbody

lll.  Conditions Where Practice Applies

This practice applies where construction activities intrude or are directly adjacent to a waterway or wafEnoihgludes but is not
limited to bridge construction, rip rap placement, utility work, streambank restoration, boat launches and dredging.

Use turbidity barriers in conditions with fine soils and flow velocities not exceeding 5 feet per second, unless additional reinforceme
is installed.

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governin
the use and placement of turbidity barriers. This standard does not contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum standards for design, installation and performance requirements.

A. Installation — Details of construction not listed in the text shall conform to the pertinent requirements of Figures 1 and 2.

1. The barrier shall be installed before construction activities are initiated in, or adjacent to the waterway or waterbody
Install the turbidity barrier as close to the construction as practical. The barrier shall remain in place and be maintain
until the construction activity is completed and the disturbedstadized!.

2. The ends of the barrier shall be securely anchored and keyed into the shoreline to fully enclose the area where sedin
may enter the water

3. Driven steel posts shall be used to hold the barrier in position. The maximum spacing between posts shall be 10 feet
When barrier height exceeds 8 feet, post spacing may need to be decreased.

When bedrock prevents the installation of posts, float devices may be used. Flotation devices shall be flexible, buoyze
units contained in an individual flotation sleeve or collar attached to the turbidity bafsersolid expanded polysty

rene logs or equivalent having a 49 square inch minimum end area. Do not use polystyrene beads or chips. Buoyan
provided by the flotation devices shall befmignt to support the weight of the turbidity barrier and maintain a free

board of at least three inches above the water surface. Refer to Figure 1.

4. The barrier and steel posts shall extend from the bottom of the waterway or waterbody to an elevation 2 feet above tt
anticipated high water level during the time of year and duration the barrier will be in place. The elevation shall not
exceed the top of bank.

5. Ballast shall be used to hold the barrier in a vertical position. Bottom load lines shall consist of a chain incorporated
into the bottom hem of the screen, offmignt weight to serve as ballast to hold the screen in a vertical position: Addi
tional anchorage shall be provided if necessary

6. Danger buoys shall be used as directed by the Coast Guard or DNR permit when working in navigable waters.

7. Turbidity barriers shall be installed parallel to the direction of flow and shall not be installed across channels.
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B.

Material

1. Reusableomponents of the turbidity barrier system shall be clean and free of potential exotic species. Fabric cannot
be reused.

2. Top load lines shall consist of 5/16 inch steel cable.

3. Fabric shall be selected according to the specificationabfeTL.

Table 1
Requirement Method Value
Min. grab tensile strength| ASTM D 4632 200 Ib
(890 N)
Min. puncture strength ASTM D 4833 90 Ib
(400 N)
Maximum permeability ASTM D 4491 = 1X107cm/s
Min. ultraviolet stability ASTM D 4355 70%

SourceWisDOT Spec 628.2.10.

VI. Considerations

A.

The 5 feet per second flow velocity specified in Section Ill can be the base flow of the stream or the base flow plus the
addition of storm event runfof Base flow can be used alone for short term projects (typically one day duration, i.e. culvert
installation) when the chance of precipitation is.ldvenger term projects (i.e. bridge work) should consider storm flow in
addition to base flow (typically the two year event).

If the current exceeds 5 feet per second, other methods to divert flow away from the turbidity barrier such as temporary c
crete trafic barriers, cdier dams, pumping, or sheet piling should be considered.

Sediment that has been settled out by the turbidity barrier should only be removed if so directed by the regulatory authori
because re—suspension of sediment will likely occur during the removal process. Use of polymers may help prevent resu
pension of sediment. See WDNRBchnical Standard 1051 Sediment Contrak&V Application of Polymers for further
guidance.

Turbidity barriers are meant to manage sediment in the waterbbeypest way to prevent sediment from entering the
waterbody is through the implementation deefive upland erosion control, stopping sediment transport at its source.

Turbidity barriers should not be used to reduce the conveyance capacity of the channel. An example is use onbridge prc
ects where the turbidity barrier is installed adjacent to each abutment simultaneously

Turbidity barriers may be installed on the banks of a waterway or waterbody if higher water levels are anticipated during
construction.

VII. Plans and Specifications

Plansand specifications for installing a turbidity barrier shall be in keeping with this standard and attached detail drawing and shall
describe the requirements for applying the practice to achieve its intended purpose:

A.
B.
C.

Location of turbidity barrier
Material specification conforming to standard.

All plans, standard detail drawings, or specifications shall include schedule sequence or notes for installation, inspection,
and maintenance. The responsible party shall be identified.

VIIl. Operation and Maintenance

A.
B.

Turbidity barriers shall be inspected daily and repaired if necessary

Turbidity barriers shall not be removed until the water behind the barrier has equal or greater clarity than the waterway or
waterbody.

Care shall be taken when removing the barrier to minimize the release or re-suspension of accumulated sediment.

To prevent the spread of exotic species turbidity barriers shall not be reused on other sites. Buoys and chains can be reL
but shall be either disinfected with vinegar or cleaned with hot water greater than 104 deg. F then allowed to completely c
for a minimum period of five days. If there are any questions about the occurrence of zebra mussels, Eurasian water—mil
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foil, or other aquatic invasive species in a waterbody that you are working in, or intend to work in, contact your local DNR
staff.

IX. References
WisDOT Facilities Development Manual: Chapter 10, Section 10, Subjecudaigity Barrier

X. Definitions

Stabilized(V.A.1): Means that all land disturbing construction activities at the construction site have been completed, and that a uni
form perennial vegetative cover has been established with a density of at least 70% of the cover for the unpaved areas and areas r
covered by permanent structures, or that employ equivalent stabilization measures.

(Figures are available on DNR website.)
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188

A-21.126 STORM WATER MANAGEMENT . The following examples are three exemptitmthe requirements for a post eon
struction stormwater management plan. This means the owners of these sitésegeired to develop and implement a postcon

struction stormwater management plan.
Redevelopment with no increase in area for exposed parking or roads. Redevelopment is defined as “areas where develo

1.

ment is replacing older development.”

The installation of undground utilities such as sewers, water services, electrical services, etc.

Sites with less than 10% connected imperviousness when parking lots and roofs total an area of less than one acre. Follo

is an equation that may be used to evaluate a site for this exemption:

Total area of a completed building site X 0.1 = Maximum area permitted to be connected via impervious flow path or sewer

Following are design examples acceptable by the department which achieve compliance with the NR 151.1292M\ ), Wode
exemption to the post—construction stormwater requirements. The following diagram illustrates a residential site that meets this

exemption.

Figure A-21.126-1

Sample site plan that meets exemption for post construction stormwater plan

[
>

A

1,000 ft

......

Parking = 600 sq ft

Drive = 24,200 sq ft

Thetotal area of the site is 300,000 sq ft or 6.9 acres. Disturbed area = 2 acres.
The roof & parking is 3,800 sq ft which is less than 1 acre (43,560 sq ft)
300,000 sq ft X 0.1 = 30,000 sq ft allowable connected imperviousness

In this example the entire parking, drive and roof area is connected imperviousness via storm piping to the road and drive.

The patio is disconnected imperviousness. The connected imperviousness is 28,000 sq ft.

This example would not be required to develop a stormwater management plan because the exemption found in NR 151id.2(2)(d), W

Adm. Code applies.
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The previous example was a long driveway on a vegelaural lot. Following is a small site in an urban setting that would also
meet the exemption for post construction stormwater management.

Figure A-21.126-2
Sample site plan that meets exemption for post construction stormwater plan

500’
rain
garden Roofarea =
[l 3s800sqtt .
rain
garden
100’

Parking=1,200 sq ft

Drive=3,000 sq ft

/

Thelot is 50,000 sq ft or approximately 1.1 acres. The entire site (except for the rain garden areas) will be disturbed
during construction.

The roof & parking is 5,000 sq ft which is less than 1 acre (43,560 sq ft)
50,000 sq ft X 0.1 = 5,000 sq ft allowable connected imperviousness

In this example the entire roof area disgearto two rain gardens. Only the parking and driveway is connected imper
viousness via the road (parking 1,200 sq ft + drive 3,000 sq ft = 4,200 sq ft).

This example would not be required to develop a stormwater management plan because the exemption found in NR
151.12(2)(d), Vi6. Adm. Code applies.
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An acceptable Stormwater Operation and Maintenance Plan should be based on the following outline:
I. Introduction and general information

A. Contact information

B. Overview of site
Il. Practices (BMPs) utilized on the site

A. Construction

B. Plans and narrative of stormwater management
lll. Normal Operating Procedures

A. Relationship of one practice to another

B. Effectiveness of functioning practices
IV. Maintenance

A. Contact information for responsible maintenance person or persons
Copies of any agreements for maintenance or easement
Description of routine maintenance

Sample inspection and monitoring protocol

m o o

Description of replacement plans or repair procedures for failed practices
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s.Comm 21.16
Frost Protected Shallow Footings
In lieu of frost walls, the following is an acceptable method.
Minimum Gr ound Insulation Requirements (1)

Mean Annual Temperature (2,6) Minimum Footing Depth (7,8)
Air Fr eezing Index W-Insulation Width G-
(F-days) from Edge of Footing D- Granular Base
3) (4,5) 38 40 =>41 Concrete Depth Thickness
2250 or less 63 NA NA o5 10 6
2251-3000 79/ & 3.5 3.5 10" 6"
3001-3750 o1 5 NA NA 10 6

Notes:

1. Also see s. Comm 22.26 for additional slab—edge insulation requirements.

2. Units are degrees Fahrenheit. See estimate provided on Mean Aemparature contour Map.

3. Air freezing index shall be based on maximum year expected for a 100 year return period. See estimate provided on AFI Contour Map.

4. Ground insulation to the building interior can be extended beneath the entire slab where it is desired to protect the entire slab from frost heave action.
5

. Ground insulation to the building interior can be in one horizontal plane (as shown in the detail) and covered with non frost-suscefibiesiilation maybe placed directly beneath the
slab.

o

Insulation thickness recommendations are for extruded polystyrene (XPS) insulation.

~

. The minimum depth of concrete footing and horizontal insulation is 10”. A 6” drainage layer is required under the insulation.

8. Insulation placed directly beneath the footing shallygeTV or Type VI XPS in accordance with ASTM C578. Maximum deadload placed ogpled\I insulation shall be 1200 pounds/square
foot. Maximum deadload placed on thgp€ 1V insulation shall be 1200 pounds/square foot. Maximum deadload placgdeoNTshall be 1900 psf.

Ground Insulation

Thickness per Heated or Unheated
Table Building
Granular Base Concrete, Masonry or
(Compacted e Permane'nt Wood
Gravel, Crushed Fousntda:::::.sa ]and
- ru
Stone or Sand »> o P Requirements per
~ UDC
D- Depth of A T [ | §3V 0 - 22" ale et yrm——
Footing & Non Frost
Insulation Susceptible Fill (See
(10" min.) Granular Base)
G (6" N
min.} See Table
Note 4

l\ W (Exterior), l\ See /I\ w l

Slope Away Table (Interior)
from Building Note
for Improved R
Drainage

Seep. 166 for slab—edge
insulating details
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Plan View

1
]
|
i
|
1
4
1
1

=
SN

B

’3‘%4
1

g{«: \

7 7 / .
7 s
'E f}i Building f’fﬁfﬁ

NN
AN

N
AN

- 77
,/’;fsgjé}f/{;; f j
77 ﬁ%fﬁé

NN
.

.
L g

[ Sy g
AN
AN
N
.

::“%Q

)

S / Foundation
Lo Perimeter

Byt L
, Covpey Oougie e
| o0 - - "
Buree Ferwren Bumee 4
L300 4]
D oma - Fres e \:.,_
S I o= - <
- A 41
B [, 2500 S Coo Crpomma o
S Cowre B
Mearcn
Prorce. FouCar e Over e [ - s“'"" [
an 'Woow Cutngarrig, VR S Pormge. weicncal  Vmcmme| g, e
St Jeckaon

i
{i
by
i
-p
n

i

H
i | I
{ |

' : L~
= =] - S
Air-Freeze Index Contour Map Mean Annual Temperature

Contour Map

Register February 2007 No. 614


http://docs.legis.wisconsin.gov/document/register/634/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

193

Removed byRegister October 2008 No. 638or current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

DEPARTMENT OF COMMERCE

UDC Energy Worksheet

Comm 20-25 APPENDIX

The UDC Energy Worksheet is required to be submitted with building plans for plan review prior to issuance ofa
building permit. Following is a sample dwelling and completed Energy Worksheet and a blank worksheet after that. The
sample completed worksheet has been completed for both the Prescriptive Package and System Design Methods
for demonstration purposes. Normally only one method is required to be completed for showing code compliance.

Sample dwelling: Non-Electrically heated single-family dwelling located in Dane County (Zone 3). Has 1,500 square
feet and 186 linear feet of perimeter building thermal envelope. Garage is not heated. Estimated infiltration rate is .3 air
changes per hour. There will be 170 cfm of installed exhaust ventilation.

Gross Above-Foundation Walls:
Wall = 8.09°(97"-1/8") x 186 linear feet = 1,504 square feet
Box sill = 0.81 feet (9-3/4 inches deep: sill, header, subfloor) x 186 linear feet = 151 square feet

Wood 1 x 8-inch drop siding
1-inch extruded polystyrene sheathing

R13 batt insulation

2 x 4 framing, 16 inches O.C.

1/2-inch drywall finish

Door area = 38 sq ft

Insulated steel doors

Windows:

Above-Foundation Windows - 150 sq ft

Wood, low-E, argon-filled, double-pane with 1/2'* air space, rated by NFRC

Foundation wall window area = 20 square feet

Operable metal w/o thermal break, double pane

Foundation - 8 ft high, 1 ft exposed
8-inch poured concrete

1-inch extruded polystyrene for full height

Ceiling - 1,500 square feet, standard roof trusses (no raised heel)
2 x 4 trusses, 24 inches O.C.
Blown fiberglass insulation
Insulation in cavity, 16 inches
Insulation over framing, 12.5 inches
5/8-inch drywall finish

Heating Plant

Gas-Fired Hot Air, 90% AFUE

tk\h:\udc\gentech

12

24

A 4

4
Al

[ unheated
L~

. 20
p

_h_E‘:'

N

"ﬁ

v

R =0.79
R=5
R=13
R=44

R =0.56
U=0235
U=0.35
U =0.87
R=038
R=5
R=44
R/inch=2.5
R=40

R =31.25
R =0.56

High Efficiency

28’
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Submit completed worksheet pages 3-6 with dwelling plans to local enforcing municipality.

Project Address:

Sample - Zone 3

Builder:

Worksheet Completed By:

Owner:

Date:

Does dwelling unit have three kilowatts or more input capacity of permanently installed electrical space heating equipment?

O YES (see below)

NO

You will need to apply the stricter standards shown for electrically-heated homes if you answered “YES” to the above question.

A. Area Calculations

Enter appropriate dimensions to obtain area values. Some calculations will not be necessary depending on home design or calculation
method. These calculated areas are referenced elsewhere on this worksheet, for example, “(A.1.)”.

1. Window, Skylight & Patio Door Area (overall unit area)
a. In Above- Foundation Walls b. In Foundation Walls

2. Opaque Door Area

a. In Above- Foundation Walls b. In Foundation Walls

If the exposed area of A.3.is greater than the below grade area of
A.4., add A.5. to A.7 and cross out the number in this cell.

20
150 sq. ft. sq. ft. 38 sq. ft. 38 0 sq. ft.
c. Total (a. + b)) = 170 c. Total (a. +b.) =
3. Gross Exposed Basement Wall Area 4. Basement Wall Area Below Grade
1'x 186’ 7'x 186"
186
sq. ft. 1302 sq. ft.
5. Opaque [1] Basement Wall Area (A.3. + A4.- A.1.b-- 6. Gross Heated Above-Foundation Wall Area, including boxsill
A2b)
+
186 +1302 - 20- 0 1504 + 151
1468
sq. ft. 1655

sq. ft.

7. Above Foundation Code Wall Area (A.6. + Al.b.+A2b)

8. Opaque [1] Above-Foundation Wall Area (A.6. - Al.a. - A2.a.)

1655 + 20 + 0 1655 - 150 - 38
1675 1467
sq. ft. sq.
9. Floor Area Over Interior Unconditioned Spaces Less Than 10. Insulated Roof Or Ceiling (less skylights)
50°
28 x 45 = 1260
12 x 20 = 240
0 1500
sq. ft. sq. ft
11. Exterior Floor Area (Overhangs) 12. Crawl Space Wall Area
0 sq. ft. 0 sq. ft.

13. Slab On Grade (above or less than 12 inches below grade)

0 lineal feet of slab perimeter

14. Total Heated Envelope Area (A.5 + A.7+ A9+ A.10 +A.11 +
A12+(A.13.X2Y)

1468 + 1675+ 0+ 1500+ 0+ 0 + 0

4643 sq. f.

15. Percent Glazing (for Prescriptive Package Method,
Section B, only) (A.1l.c. + A.7. X 100%)

170 - 1675 x 100%

102

16. Windows Description - Above-Foundation Windows:
Frame type: ¥ Wood or Wood Clad 0O Vinyl O Metal
Glazing type: D¥YDual O Triple 0O Dual w/storm panel
Dual-Glazing Air Space: [ 1/4' [ 3/8" g 1/2" or more
Features: [XLow-E D¥ Argon-filled [ Suspended film
Foundation Windows: [ Vinyl X Metal
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B. Prescriptive Package Method (Skip this section if using the System Design Method of Sections C-F)

The prescriptive package method is the simplest method for determining compliance with the UDC insulation and window
requirements. To use the prescriptive package method, enter your actual design values in the “Actual “ row below. For a component,
with two or more areas of different insulation levels, such as windows, either use the least insulating value for both areas or use the
Weighted Average tables below. Multiply your % glazing by the glazing U-value to obtain your "Glazing Factor". Find the
Prescriptive Table that applies to your space heating fuel and sheathing type. Select a package from the table that most closely
matches the construction indicated on your plans. Do not exceed the package U-values or glazing factor or fall below the package
R-values with your design. Transfer the R-Values and U-values to the blank table below in the “Allowed” row. Then proceed to
Section F. See page 2 for detailed instructions for this section.

Package| % glazing |U glazing|Glazing Factor| Rwall [R ceiling{ R BsmpCrawl | U door U Equip.
# (% glazing x U Space, Slab or overall Eff.
glazing) Floor
Actual - |10.2% (A.15)| 0.41 0.042 R13 +5 R40 RS 0.35 | --eocomee- Hig
Allowed 45 0.0504 Max|R18, | Min| R40 Min R5 Minj0.35 Max| 0.086 | High

(Please go to Section F.)
Optional R-Value/U-Value Weighted Average Table for Component: Windows

Component Construction Description R Value U-Value Area U-Value x Area
(1+R Value) (sq ft) (UA)
Basement windows 0.87 20 17.4
Above-foundation windows 0.35 150 52.5
Total Area = 170 Total UA = 69.9
69.9 - 170 = 0.41
(Total UA) (Total Area) (Weighted Average U-Value (for windows or doors))
(Total Area) (Total UA) (Weighted Average R-Value (for all other components))
Optional R-Value/U-Value Weighted Average Table for Component:
Component Construction Description R Value U-Value Area U-Value x Area
(1+R Value) (sq ft) (UA)
Total Area = Total UA =
(Total UA) (Total Area) (Weighted Average U-Value (for windows or doors))

ted Average R-Value (for all other components))

Total Area Total UA

Because the sample house fit a Package, you would normally skip ahead to Section F. For demonstration purposes
here. the Svstem Design Method is also combleted.
" C. Code-Allowed Heat Loss For System Design Method
Enter area values from Section A as notated and temperature differences per footnote 2 into this table and then multiply across by the
electric or non-electric code-required U-value. Total the right column to find the total allowed heat loss factor.

Area
Component From Sect A. x  Required U-Value = Heat Loss
UA
X NON-ELEC | O ELECTRIC

1. Opaque Basement Wall [2] 1468 (A.5) 0.077 [3] 0.077 _[3] 113
2. Above Foundation Code Wall 1675 (A7) 0.110 0.080 184
3. Floor Over Interior Unconditioned Space (A9) 0.050 0.050
4. Roof or Ceiling 1500 (A.10) 0.026 0.020 39
5. Floor Over Exterior (A.11) 0.033 0.033
6. Crawl Space Wall (A.12) 0.060 0.060
7. Slab On Grade 00 Unheated 0.72 ‘F’ 0.68 ‘F’

[ Heated [3] (A.13.) Lin. ft. 0.70 ‘F’ 0.68° F’
8. Subtotal 336
9. Credit for High Efficiency Heating Plant: 1.18 for furnace or boiler >90% AFUE; 1.15 for heat pump> 7.8 HPSF, x 1.18

Otherwise use 1.0

10. Total Code-Allowed Heat Loss Factor 396.5
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D. System Design Method - Actual ‘U’ Values Of Your Home’s Components

D.1. Above-Foundation Components - If applicable, check the appropriate typical component constructions listed below, and use
the pre-calculated U values. If your wall construction is not listed, you may obtain a pre-calculated U value from the default U-Value
tables in the UDC Appendix. (Note that the default Table 2 Wood Frame U-values assume no insulating sheathing which penalizes
you if your wall does have insulating sheathing, then you may need to use the Manual Calculation section below.) If you are using
exterior metal framing, then you must use the Metal-Frame Wall U-Values of the UDC Appendix. If your component construction is
not listed here or in the default tables, you need to use the Manual Calculation section below to manually enter R-values for the
different layers of building materials from the Typical Thermal Properties of Building Materials Table of the UDC Appendix,
ASHRAE Fundamentals Manual or manufacturer’s specifications. Total them across and then obtain the U-value by taking the
reciprocal (1/R) of the total R-value.

196

Above-Foundation Walls [ 2X4, 16” O.C., R-13 batt, R-1 board: U -.079 0 2X4, 16” O.C., R-13 batt, R-5 board: U - .061
O 2X6, 16” O.C., R-19 batt, R-1 board: U -.059 0 2X6, 167 O.C., R-19 batt, R-5 board: U -.049
[ Other - describe: U - from Default Table
Roof or Ceiling C1 2X4 truss, 24” O.C., with R-38 insulation: U - .030 O 2X4 truss, 24" O.C., with R-52 insulation: U -.025
[J 2X 12 cathedral ceiling, 16” O.C., with R-38 insulation U -.027
O Other - describe: R40 with regular trusses U - 0.029 from Default Table 7
Floor Over Exterior or Unconditioned Space O 2X10 joists, 16” O.C., R-19 batt: U -.047
O Other - describe: U - from Default Table
Optional Manual U-Value Calculation (if assembly not listed above)
Cavity Or Ext. Ext. Insulation Shea- | Framing Insulation Inter- Int. Total U-Value
Component Solid If Air Finish Over thing Or Solid ‘Within ior Air R-
Name Applicable | Film* Framing Cavity Finish | Film* Value
Above Foundation Cavity 17 0.79 L T 13 0.56 -68 20.2 .050
wall Solid .17 0.79 5.0 44 | - 0.56 .68 11.6 .086
Cavity | | 0 | e
Soid | 1| -
* Air Film R-Values
Location Heat Flow Direction
Upwards Horizontal Downwards
Exterior 17 17 17
Interior .61 .68 .92

D.2. Foundation And Slab-On-Grade Components - Check appropriate boxes for planned type of construction to determine pre-

calculated overall ‘U-value’ including air films, wall, insulation, soil and cavity/solid differences. Slab on grade F-values are per
lineal foot of slab perimeter.

Component Type U-Value

Foundation Wall Basement Crawl Space
[ Masonry or concrete wall without insulation 0,360 0.477
Of Masonry or concrete wall with R-5 insulation board for full height €o.1 ID 0.136
[0 Masonry or concrete wall with R-10 insulation board or R-11 insulation batt and 2X4’s for full height 0.072 0.081
O Permanent wood foundation with R-19 batt for full height 0.054 0.059
[ Basement or crawl space floor without insulation 0.025 0.025
] Basement floor with R-5 insulation 0.022 0.022
Slab-On-Grade (or within 12'' of grade) F-Value

[ Slab-on-grade without insulation 1.04

O Slab-on-grade with R-5 insulation for 48" total horizontal and vertical application 0.74

[ Slab-on-grade with R-10 insulation board for 48” total application 0.68

D.3. Windows And Doors - Use manufacturer’s specifications for window and glazed door values, if they were determined per
NFRC Std 100, to enter into Table E. Otherwise see default tables of UDC s. Comm 22.05 for U-values.
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197 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

E. System Design Method - Calculated Envelope Heat Loss Factor Of Your Home

Enter values into table from elsewhere on this worksheet and multiply across to find the actual heat loss factor of each component. If
using pre-calculated component U-values, do not calculate separate cavity and solid figures or apply wood frame factors. Total
component heat loss factors in right column to find total envelope heat loss factors.

Cavity Or Area x X =
Component Solid If From Wood Frame | Actual ‘U’ Value Heat Loss Factor
Applicable Sect. A Factor** From Sect. D (UA)
Above-Foundation Windows | ==cememe 150 (A.1.a) e 0.35 52.5
Foundation Windows 20 (A.l.b) e 0.87 17.4
Doors 38 (A2.0) 0.35 13.3
Opaque Basement Wall 1468 (A.5) 0.115 168.8
Opaque Above-Foundation Wall . .050 55
1467 (A.8.) .25 .086 31.5
Floor Over Unconditioned Spaces
(A9)
Roof or Ceiling Cavity
Solid 1500 (A.10) — 0.029 43.5
Floor Over Exterior Cavity
Solid (A.11)
Crawl Space Wall ] —omemeee- (A12) | —ememeeeee
SlabOnGrade | -m=m==——-- (A.13.)Lin. ft. |  -----e---- F-Value
Total Calculated Envelope Heat Loss Factor- Not to exceed Total Code Allowed Heat Loss 382
Factor of line 10 of Section C. (Enter here: 396.5 )by more than 1%
** Adjustment Factors For Wood-Framed Components - Do not apply if your are using a pre-calculated or default U-Value.
Spacing Of Framing Stud Walls Joists/Rafters
Members Cavity Solid Cavity Solid
12”7 20 30, .86 .14
16” <5 X a— 90 .10
24” .78 22 .93 .07

F. Heat Loss Factor Due to Air Infiltration (for heating equipment sizing)
Enter appropriate values. A maximum infiltration air change rate of 0.5 per hour is allowed in addition to ventilation losses.

X Fan x x =
Floor Area Height Capacity Constant Air Changes Heat Loss
Level (sq ft) (ft) (cfm) Per Hour Factor(UA)
Basement 1500 8 | - .018 0.3 64.8
Level 1 1500 8 | - .018 0.3 64.8
Level 2 —— .018
Level3 | | ] ememeee—- .018
Ventilation 170 432 | emmmmmemeee 73.4
Total Infiltration & Ventilation Heat Loss Factor 203

G. Heating Equipment Sizing
Enter appropriate value to determine the maximum and minimum allowable heating equipment capacity in BTUs/HR. A more
i Jculation may be submitted to the local code official. [4]

Prescriptiv )
< Package 0.086 % 4643 _
Method: U overall from selected Prescriptive Total Envelope Area
Package of Section B (A.14) 399.3

OR System Design Method: Calculated Heat Loss Factor from Sect. E.

Infiltration & Ventilation Heat Loss Factor (from Sect. F.) + 203
Total Heat Loss Factor (UA) = 602.3
Temperature Difference from Zone Table on page 1 X 85
Minimum Heating Equipment Output | = 51,196
Allowable Heating Equipment Size Margin Multiplier x 1.15
Maximum Allowable Heating Equipment Qutput [5] | = 58,875

Planned Furnace Output Or Boiler IBR Rating 60,000
Make & Model if High Efficiency Credit has been taken: Acme XLH60K
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Comm 20-25 APPENDIX

(See notes on page 2 of Energy Worksheet; 1 = insulating sheathing, RT

WISCONSINADMINISTRATIVE CODE

Prescriptive Package Tables (Corrected)

= raised heel roof truss)

Table B-1 Prescriptive packages, Non-electric Heat, Structural Sheathing only
Package | Glazing Factor | R wall R ceiling R basement U door U overall HVAC Equipment Efficiency
1 0.0370 R21 R42 R7 0.35 0.073 Normal
2 0.0264 R21 R51,RT RS 0.35 0.073 Normal
3 0.0333 R15 R42 R10 0.35 0.073 Normal
4 0.0440 R19 R33 R10 0.35 0.073 Normal
5 0.0330 R13 R42 R11 0.35 0.073 Normal
6 0.0480 R19 R33 R11 0.35 0.073 Normal
7 0.0600 R21 R47 R11 0.35 0.073 Normal
8 0.0407 R13 R44 R13 0.35 0.073 Normal
9 0.0600 R19 R42 R13 0.35 0.073 Normal
10 0.0680 R21 R38, RT RI13 0.35 0.073 Normal
11 0.0296 R13 R49 R5 0.35 0.086 High
12 0.0440 R19 R30 RS 0.35 0.086 High
13 0.0520 R21 R33 RS 0.35 0.086 High
14 0.0720 R13 R47 R10 0.35 0.086 High
15 0.0784 R19 R38 RI10 0.47 0.086 High
16 0.0640 R13 R33 R1l 0.47 0.086 High
17 0.0896 R19 R49 R11 0.35 0.086 High
18 0.0896 R21 R34 R11 0.35 0.086 High
19 0.0920 R19 R34 RI11 0.47 0.086 High
20 0.0840 R13 R49 R13 0.35 0.086 High
21 0.0840 R19 R30 R13 0.47 0.086 High
22 0.0896 R21 R31 R13 0.47 0.086 High
Package | Glazing Factor | R wall R ceiling R crawl U door U overall HVAC Equipment Efficiency
23 0.0520 R19 R34 R19 0.47 0.070 Normal
24 0.0672 R13 R36 R19 0.47 0.083 High
25 0.0720 R13 R33 R19 0.47 0.083 High
Package | Glazing Factor | R wall R ceiling R slab U door U overall HVAC Equipment Efficiency
26 0.0560 R21 R36 RS 0.47 0.103 Normal
27 0.0728 R13 R36 RS 0.47 0.121 High
28 0.0760 R13 R34 RS 0.47 0.121 High
Package | Glazing Factor | R wall R ceiling R heated-slab U door U overall HVAC Equipment Efficiency
29 0.0560 R21 R47 RS 0.47 0.101 Normal
30 0.0728 R13 R42 RS 0.47 0.120 High
31 0.0760 R13 R38 RS 0.47 0.120 High
Package | Glazing Factor | R wall R ceiling R floor U door U overall HVAC Equipment Efficiency
32 0.0480 R19 R47 R19 0.35 0.065 Normal
33 0.0728 R19 R36 R19 0.47 0.077 High
34 0.0560 R13 R34 R19 047 0.077 High
Table B-2 Prescriptive packages, Non-electric Heat, Insulating Sheathing
Package | Glazing Factor | R wall R ceiling R basement U door U overall HVAC Equipment Efficiency
35 0.0370 R20,1 R42 R7 0.35 0.073 Normal
36 0.0363 R28,1 R38, RT RS 0.35 0.073 Normal
37 0.0552 R18,1 R44 R10 0.35 0.073 Normal
38 0.0560 R20, 1 R47 R10 0.35 0.073 Normal
39 0.0560 R23,1 R34 R10 0.35 0.073 Normal
40 0.0560 R18,1 R47 RI! 0.35 0.073 Normal
41 0.0616 R23,1 R42 R11 0.35 0.073 Normal
42 0.0546 R18,1 R44 R11 0.35 0.073 Normal
43 0.0672 R23,1 R40 R13 0.35 0.073 Normal
44 0.0720 R23.1 R3¢0 R13 033 0073 Normal
45 0.0504 R18,1 R40 RS 0.35 0.086 High
46 0.0560 R19,1 R47 RS 0.35 0.086 High
47 0.0560 R23,1 R38 R5 0.47 0.086 High
48 0.0600 R25, 1 R38 RS 0.47 0.086 High
49 0.0680 R26,1 R42 RS 0.35 0.086 High
50 0.0680 R28, 1 R47 R5 0.47 0.086 High
51 0.0672 R26, 1 R47 R5 0.35 0.086 High
52 0.0672 R28, 1 R38 R5 0.35 0.086 High
53 0.0720 R20,1 R42 R7 0.47 0.086 High
54 0.0855 R18, 1 R36 R11 0.35 0.086 High
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199 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Wisconsin Uniform Dwelling Code
Energy Worksheet

Instructions: This worksheet is a Safety & Buildings Division (S&BD)-approved method of manually showing
compliance with the energy conservation and heating equipment sizing requirements of the Uniform Dwelling
Code (UDC), for new dwelling permits submitted on or after February 1, 1999. It may be necessary for the user
to purchase a copy of the UDC from State Document Sales, (608)266-3358. Additional information is printed in
the UDC Commentary, which is available for a fee, as are blank copies of this form, from S&BD at POB 2509,
Madison, WI 53701, Tel. 608-267-4405. Earlier editions of this worksheet may NOT be used. Numbers in
brackets, [1], refer to the footnotes printed on page 2.

You may also submit completed worksheets from the computer program WIScheck, which is available for free
download from http://www.energycodes.org/ on the Internet.

A required U-value is the maximum acceptable heat transmittance for an element. A required insulation R-value is
the minimum acceptable level of resistance to heat transmittance. (U-values and R-values are reciprocals of each
other.) If a component includes two or more areas of different insulation levels, either use the less insulating value
for both areas, or use the Optional Weighted Average table in the Prescriptive Package Method section or enter
separate areas and insulation values in the System Design Method. All “U” values must be carried to four places
after the decimal point, rounded to three places. Other values may be rounded to the whole number.

Window and door U-values must be tested and documented by the manufacturer in accordance with the National
Fenestration Rating Council (NFRC) test procedures or be taken from the glazing U-value table in s. Comm 22.05.
Center-of-glass U-values cannot be used. If a door contains glass and an aggregate U-value rating for that door is
not available, include the glass area of the door with your windows and use the opaque door U-value to determine
compliance of the door.

The code gives credit for high-efficiency heating equipment. “High-Efficiency” means a furnace with an AFUE
of 90% or more, or a heat pump with an HSPF of 7.8 or more without the use of electric resistance backup heat of
greater than 3 kilowatts. If you plan to install more than one piece of heating equipment, the equipment with the
lowest efficiency must exceed the efficiency required by the selected package.

Choice of Method: You have the choice of using the Prescriptive Package Method or the System Design Method
to show code compliance. For the simpler Prescriptive Package Method , which is recommended for standard
designs, complete Sections A., B., F., and G. Instructions are on page 2. You will be first calculating component
areas, then comparing your planned insulation levels to the required insulation levels of the Prescriptive Packages.
You will then calculate infiltration and ventilation heat losses to size your heating equipment. If you cannot
comply with one of the prescriptive packages, you may be able to show compliance by the System Design Method.

For the System Design Method, which is recommended for alternative designs in which more insulation is
installed in one component to offset less in another, complete Sections A., C.,D., E., F.and G. You will be first
calculating component areas, then a code-allowed heat loss factor, then component U- and R-values and then your
calculated heat loss factor which you will compare to the code-allowed heat loss factor. You will then calculate
infiltration and ventilation heat losses to size your heating equipment.

The County Zone Table below is use for determining the temperature difference for sizing your heating plant in
Section G. You may submit to your local code official more exact calculations to size your heating equipment.

Zone 1 - 95 degrees Zone 2 - 90 degrees Zone 3 - 85 degrees Zone 4 - 80 degrees I
Ashland, Barron, Bayfield, Adams, Buffalo, Clark, Eau Claire, Brown, Calumet, Columbia, Crawford, Jefferson, Kenosha,
Burnett, Chippewa, Douglas, Jackson, Juneau, LaCrosse, Langlade, Dane, Dodge, Door, Fond du Lac, Milwaukee, Ozaukee,

Dunn, Florence, Forest, Iron, Marathon, Marinette, Menominee, Grant, Green, Green Lake, lowa, Racine, Rock,
Lincoln, Oneida, Pierce, Polk, Monroe, Portage, Shawano, Oconto, Kewaunee, LaFayette, Manitowoc, Walworth,

Price, Rusk, Saint Croix, Pepin, Trempeleau, Vernon, Marquette, Outagamie, Richland, Sauk, Washington,
Sawyer, Taylor, Vilas, Washburn Waupaca, Wood Sheboygan, Waushara, Winnebago Waukesha

SBD-5518 (R. 12/98) Corr.
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 200

Detailed Instructions for Section B. Prescriptive Package Method:

R-value requirements are for insulation only and do not include structural components.

For a component with two or more areas of different insulation levels, either use the least insulating value for
both areas or use the Weighted Average tables on page 4.

Wall R-values represent the sum of the wall cavity insulation plus insulating sheathing, if used. Do not include
exterior siding, structural sheathing or interior drywall. For example, an R-20 requirement could be met EITHER
by R-15 cavity insulation plus R-5 sheathing OR R-13 cavity insulation plus R-7 sheathing. Note that there are
separate tables for walls with structural sheathing only and for walls with insulating sheathing. To use a table for
insulating sheathing, the sheathing used must be at least R-4, except that at least R-2 insulation may be provided
over corner bracing. Table wall R-Values apply to wood-frame or mass (concrete, masonry, log) wall assemblies,
but not to metal-frame construction. If metal frame is planned, use the adjusted R-Values from the Metal-Frame
Wall Tables of the UDC Appendix. Table wall values apply to boxsills.

Ceiling R-values represent the sum of the cavity insulation plus insulating sheathing, if used. For ventilated
ceilings, any insulating sheathing must be placed between the conditioned space and the ventilated portion of the
roof. Ceiling R-values with “RT” indicates that a raised-heel truss or oversized truss construction must be used so
that the insulation achieves the full insulation thickness over the exterior walls.

Floor requirements apply to floors over unconditioned spaces (such as un-insulated crawlspaces, basements and
garages). Floors over outside air shall have a Uoverall = 0.033 or R-30 added insulation.

“Heated-Slab” requirements apply to slabs that contain heat ducts or pipes. All slab insulation must extend at least
48 inches either 1) down from the top of the slab, or 2) down from the top of the slab to the bottom of the slab and
then horizontally underneath the slab, or 3) down from the top of the slab to the bottom of the slab and then
horizontally away from the slab, with pavement or at least 10 inches of soil covering the horizontal insulation.

Walls of basements below un-insulated floors must be insulated from the top of the basement wall to the level of
the basement floor. Conditioned basement windows and glass doors must be included with the other glazing.
Exterior basement doors must meet the door U-value requirements. If more than 50% of the basement is exposed,
then all of the basement walls must instead meet the above-foundation wall requirements.

Crawl space wall R-value requirements are for walls of unventilated crawlspaces. The crawlspace wall
insulation must extend from the top of the wall (including the sill plate) to at least 12 inches below the outside
finished grade. If the distance from the outside finished grade to the top of the footing is less than 12 inches, the
insulation must extend a total vertical plus horizontal distance of 24 inches from the outside finished grade.

Footnotes for worksheet:

[1] Opaque wall area is wall area minus opening areas of doors and windows.

[2] These below-grade U-values have the insulating value of the soil added to the code-required U-values which apply to the building
materials only. See Sect. D.2. for typical insulated component U-values.

[3] These slab-on-grade F-values are derived from the code-required U-values and include the heat loss through the edge and body of the
slab. See Sect. D.2. Temperature difference is the same as for above-grade spaces.

[4] For building additions, show that the existing heating equipment, if used to heat the addition, is large enough. To do so, you must
calculate the heat loss of the whole building.

[5] If desired manufacturer does not have a furnace of this size, then a designer may select the manufacturer’s next larger size.
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201 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Submit completed worksheet pages 3-6 with dwelling plans to local enforcing municipality.

Project Address:

Builder: Owner:

Worksheet Completed By: Date:

Does dwelling unit have three kilowatts or more input capacity of permanently installed electrical space heating equipment?

O YES (see below) ONO
You will need to apply the stricter standards shown for electrically-heated homes if you answered “YES” to the above question.

A. Area Calculations

Enter appropriate dimensions to obtain area values. Some calculations will not be necessary depending on home design or calculation
method. These calculated areas are referenced elsewhere on this worksheet, for example, “(A.1.)".

1. Window, Skylight & Patio Door Area (overall unit area) 2. Opaque Door Area

a. In Above-Foundation Walls b. In Foundation Walls a. In Above- Foundation Walls b. In Foundation Walls
sq. ft. sq. ft. sq. ft. sq. ft.
c. Total (a. +b.) = c. Total (a. +b.) =
3. Gross Exposed Basement Wall Area 4. Basement Wall Area Below Grade
sq. ft. sq. ft.
5. Opaque [1] Basement Wall Area (A.3. + A4.-A.1Lb.- 6. Gross Heated Above-Foundation Wall Area, including boxsill
A2b)
sq. ft.
If the exposed area of A.3.is greater than the below grade area of sq. ft.

A.4., add A.5.to A.7 and cross out the number in this cell.
7 Above Foundation Code Wall Area (A.6. + Alb. + A2.b.) | 8. Opaque [1] Above-Foundation Wall Area (A.6. - Al.a. - A2.a.)

sq. ft. sq. ft.
9. Floor Area Over Interior Unconditioned Spaces Less Than 10. Insulated Roof Or Ceiling (less skylights)
50°
sq. ft. sq. ft.
11. Exterior Floor Area (Overhangs) 12. Crawl Space Wall Area
sq. ft. sq. ft.

13. Siab On Grade (above or less than 12 inches below grade) | 14. Total Heated Envelope Area (A.5 + A.7+A9+ A.10 +A.11 +
A.12 +(A.13.x2%)

lineal feet of slab perimeter sq. ft.
15. Percent Glazing (for Prescriptive Package Method, 16. Windows Description - Above-Foundation Windows:
Section B, only) (A.1.c. + A.7. x 100%) Frame type: [0 Wood or Wood Clad [ Vinyl [ Metal

Glazing type: 0O Dual O Triple [ Dual w/storm panel

Dual-Glazing Air Space: 0 1/4' 0O 3/8" [ 1/2" or more
% Features: O Low-E [ Argon-filled [0 Suspended film
Foundation Windows: [ Vinyl [ Metal

SBD-5518 (R. 12/98) Corr
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202

B. Prescriptive Package Method (Skip this section if using the System Design Method of Sections C-F)

The prescriptive package method is the simplest method for determining compliance with the UDC insulation and window
requirements. To use the prescriptive package method, enter your actual design values in the “Actual “ row below. For a component,
with two or more areas of different insulation levels, such as windows, either use the least insulating value for both areas or use the
Weighted Average tables below. Multiply your % glazing by the glazing U-value to obtain your "Glazing Factor". Find the
Prescriptive Table that applies to your space heating fuel and sheathing type. Select a package from the table that most closely
matches the construction indicated on your plans. Do not exceed the package U-values or glazing factor or fall below the package
R-values with your design. Transfer the R-Values and U-values to the blank table below in the “Allowed” row. Then proceed to
Section F. See page 2 for detailed instructions for this section.

Package| % glazing |U glazing|Glazing Factor R wall
# (% glazing x U

glazing)

R Bsmt, Crawl
Space, Slab or
Floor

U door U
overall

R ceiling Equip.

Eff.

Actual

% (A.15)

Allowed Max Min Min Max

(Please go to Section F.)

Optional R-Value/U-Value Weighted Avera
Component Construction Description

e Table for Component:
R Value U-Value
(1+R Value)

Area
(sq ft)

U-Value x Area
UA)

Total Area = Total UA =

(Total UA) (Total Area) (Weighted Average U-Value (for windows or doors))

(Total Area) (Total UA) (Weighted Average R-Value (for all other components))
Optional R-Value/U-Value Weighted Avera

Component Construction Description

e Table for Component:
R Value U-Value
(1+R Value)

Area
(sq ft)

U-Value x Area
UA)

Total Area = Total UA =

(Total UA) (Total Area) (Weighted Average U-Value (for windows or doors))

(Total Area) (Total UA) (Weighted Average R-Value (for all other components))

C. Code-Allowed Heat Loss For System Design Method
Enter area values from Section A as notated and temperature differences per footnote 2 into this table and then multiply across by the
electric or non-electric code-required U-value. Total the right column to find the total allowed heat loss factor.

Area = Heat Loss
Component From Sect A. x ___Required U-Value UA
0 NON-ELEC | O ELECTRIC

1. Opaque Basement Wall [2] (A.5.) 0.077 [3] 0.077 [3]
2. Above Foundation Code Wall (A7) 0.110 0.080
3. Floor Over Interior Unconditioned Space (A9.) 0.050 0.050
4. Roof or Ceiling (A.10) 0.026 0.020
5. Floor Over Exterior (A.11) 0.033 0.033
6. Crawl Space Wall (A.12)) 0.060 0.060
7. Slab On Grade 0 Unheated 0.72 ‘F’ 0.68 ‘F’

O Heated [3] (A.13) Lin. ft. 0.70 ‘F’ 0.68° F°
8. Subtotal
9. Credit for High Efficiency Heating Plant: 1.18 for furnace or boiler >90% AFUE; 1.15 for heat pump> 7.8 HPSF, x

Otherwise use 1.0

10. Total Code-Allowed Heat Loss Factor
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203 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

D. System Design Method - Actual ‘U’ Values Of Your Home’s Components

D.1. Above-Foundation Components - If applicable, check the appropriate typical component constructions listed below, and use
the pre-calculated U values. If your wall construction is not listed, you may obtain a pre-calculated U value from the default U-Value
tables in the UDC Appendix. (Note that the default Table 2 Wood Frame U-values assume no insulating sheathing which penalizes
you if your wall does have insulating sheathing, then you may need to use the Manual Calculation section below.) If you are using
exterior metal framing, then you must use the Metal-Frame Wall U-Values of the UDC Appendix. If your component construction is
not listed here or in the default tables, you need to use the Manual Calculation section below to manually enter R-values for the
different layers of building materials from the Typical Thermal Properties of Building Materials Table of the UDC Appendix,
ASHRAE Fundamentals Manual or manufacturer’s specifications. Total them across and then obtain the U-value by taking the
reciprocal (1/R) of the total R-value.

Above-Foundation Walls [0 2X4, 16” O.C., R-13 batt, R-1 board: U -.079 0 2X4, 16” O.C., R-13 batt, R-5 board: U - .061
0 2X6, 16” O.C., R-19 batt, R-1 board: U -.059 0 2Xx6, 16” O.C., R-19 batt, R-5 board: U - .049
[ Other - describe: U - from Default Table
Roof or Ceiling [ 2X4 truss, 24” O.C., with R-38 insulation: U - .030 [ 2X4 truss, 24" O.C., with R-52 insulation: U - .025
[ 2X12 cathedral ceiling, 16” O.C., with R-38 insulation U - .027
O Other - describe: U - from Default Table
Floor Over Exterior or Unconditioned Space 0 2X10 joists, 16”7 O.C., R-19 batt: U - .047
[ Other - describe: U - from Default Table
Manual U-Value Calculation (if assembly not listed above)
Cavity Or Ext. Ext. Insulation Shea- Framing | Insulation Inter- Int. Total U-Value
Component Solid If Air Finish Over thing Or Solid Within ior Air R-
Name Applicable | Film* Framing Cavity Finish | Film* Value
Cavity (|t b | mmmemmme
Soid | {1 0 emmmmmmmee-
Cavity } | b 4} emmmmmemee-
Soid \ ¢ | e
* Air Film R-Values
Location Heat Flow Direction
Upwards Horizontal Downwards
Exterior 17 17 A7
Interior .61 .68 .92

D.2. Foundation And Slab-On-Grade Components - Check appropriate boxes for planned type of construction to determine pre-
calculated overall ‘U-value’ including air films, wall, insulation, soil and cavity/solid differences. Slab on grade F-values are per
lineal foot of slab perimeter.

Component Type U-Value
Foundation Wall Basement Crawl Space
[0 Masonry or concrete wall without insulation 0.360 0.477
0 Masonry or concrete wall with R-5 insulation board for full height 0.115 0.136
O Masonry or concrete wall with R-10 insulation board or R-11 insulation batt and 2X4’s for full height 0.072 0.081
O Permanent wood foundation with R-19 batt for full height 0.054 0.059
O Basement or crawl space floor without insulation 0.025 0.025
[ Basement floor with R-5 insulation 0.022 0.022
Slab-On-Grade (or within 12 ¢ of grade) F-Value
O Slab-on-grade without insulation 1.04
O Slab-on-grade with R-5 insulation for 48” total horizontal and vertical application 0.74
O Slab-on-grade with R-10 insulation board for 48" total application 0.68

D.3. Windows And Doors - Use manufacturer’s specifications for window and glazed door values, if they were determined per
NFRC Std 100, to enter into Table E. Otherwise see default tables of UDC s. Comm 22.05 for U-values.

SBD-5518 (R. 12/98) Corr
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 204

E. System Design Method - Calculated Envelope Heat Loss Factor Of Your Home

Enter values into table from elsewhere on this worksheet and multiply across to find the actual heat loss factor of each component. If
using pre-calculated component U-values, do not calculate separate cavity and solid figures or apply wood frame factors. Total
component heat loss factors in right column to find total envelope heat loss factors.

Cavity Or Area x x =
Component Solid If From Wood Frame | Actual ‘U’ Value From | Heat Loss Factor
Applicable Sect. A Factor** Sect. D UA)
Above-Foundation Windows memmmmeens (A.l.a.) —
Foundation Windows (A.1.b) D
Doors (A2.c) e
Opaque Basement Wall (AS5) |  =m=mmemem-
Opaque Above-Foundation Wall
(A.8.)
Floor Over Unconditioned Spaces
(A9)
Roof or Ceiling
(A.10.)
Floor Over Exterior Cavity
Solid (A.11.)
Crawl Space Wall ] —memceemee (A.12) e
Slab On Grade —emmomemen (A.13)Lin. ft. |  =-ece-e--- F-Value
Total Calculated Envelope Heat Loss Factor- Not to exceed Total Code Allowed Heat Loss
Factor of line 10 of Section C. (Enter here: )by more than 1%
** Adjustment Factors For Wood-Framed Components - Do not apply if your are using a pre-calculated or default U-Value.
Spacing Of Framing Stud Walls Joists/Rafters
Members Cavity Solid Cavity Solid
127 .70 30 .86 .14
16” 75 25 .90 .10
24” .78 22 .93 .07

F. Heat Loss Factor Due to Air Infiltration (for heating equipment sizing)
Enter appropriate values. A maximum infiltration air change rate of 0.5 per hour is allowed in addition to ventilation losses.

x Fan x x =
Floor Area Height Capacity Constant Air Changes Heat Loss
Level (sq ft) (ft) (cfm) Per Hour Factor(UA)
Basement | | | mmemmeee- 018
Levell | | | =m=—eme-- 018
Level2 | L] emmmem——- 018
Leveld | |} mmmemmem—- 018
Ventilation 432 | mmemmmeeeemeeee
Total Infiltration & Ventilation Heat Loss Factor

G. Heating Equipment Sizing

Enter appropriate value to determine the maximum and minimum allowable heating equipment capacity in BTUs/HR. A more

detailed calculation may be submitted to the local code official. [4]

Prescriptive

Package x -

Method: U overall from selected Prescriptive Total Envelope Area
Package of Section B (A.14.)

OR System Design Method: Calculated Heat Loss Factor from Sect. E.

Infiltration & Ventilation Heat Loss Factor (from Sect. F.) +
Total Heat Loss Factor (UA) =
Temperature Difference from County Zone Table on page 1 x

Minimum Heating Equipment Qutput
Allowable Heating Equipment Size Margin Multiplier x 1.15
Maximum Allowable Heating Equipment Output [5]
Planned Furnace Output Or Boiler IBR Rating
Make & Model if High Efficiency Credit has been taken:
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DEPARTMENT OF COMMERCE

Prescriptive Package Tables (Corrected)
(See notes on page 2 of Energy Worksheet: I = insulating sheathing, RT = raised heel roof truss)

Comm 20-25 APPENDIX

Table B-1 Prescriptive packages, Non-electric Heat, Structural Sheathing only
Package [ Glazing Factor | R wall R ceiling R basement U door U overall HVAC Equipment Efficiency
| 0.0370 R21 R42 R7 0.35 0.073 Normal
2 0.0264 R21 R51,RT RS 0.35 0.073 Normal
3 0.0333 R15 R42 RI10 0.35 0.073 Normal
4 0.0440 R19 R33 R10 0.35 0.073 Normal
5 0.0330 R13 R42 R11 0.35 0.073 Normal
6 0.0480 R19 R33 RI11 0.35 0.073 Normal
7 0.0600 R21 R47 R11 0.35 0.073 Normal
8 0.0407 R13 R44 R13 0.35 0.073 Normal
9 0.0600 R19 R42 R13 0.35 0.073 Normal
10 0.0680 R21 R38, RT R13 0.35 0.073 Normal
11 0.0296 R13 R49 R5 0.35 0.086 High
12 0.0440 R19 R30 RS 0.35 0.086 High
13 0.0520 R21 R33 RS 0.35 0.086 High
14 0.0720 R13 R47 R10 0.35 0.086 High
15 0.0784 R19 R38 R10 0.47 0.086 High
16 0.0640 RI13 R33 R11 0.47 0.086 High
17 0.0896 R19 R49 R11 0.35 0.086 High
18 0.0896 R21 R34 R11 0.35 0.086 High
19 0.0920 R19 R34 Rt1 0.47 0.086 High
20 0.0840 RI13 R49 R13 0.35 0.086 High
21 0.0840 R19 R30 RI13 0.47 0.086 High
22 0.0896 R21 R31 R13 0.47 0.086 High
Package | Glazing Factor | R wall R ceiling R crawl U door U overall HVAC Equipment Efficiency
23 0.0520 R19 R34 R19 0.47 0.070 Normal
24 0.0672 R13 R36 R19 0.47 0.083 High
25 0.0720 R13 R33 R19 0.47 0.083 High
Package | Glazing Factor | R wall R ceiling R slab U door U overall HVAC Equipment Efficiency
26 0.0560 R21 R36 RS 0.47 0.103 Normal
27 0.0728 R13 R36 R5 0.47 0.121 High
28 0.0760 R13 R34 R5 0.47 0.121 High
Package | Glazing Factor | R wall R ceiling R heated-slab U door U overall HVAC Equipment Efficiency
29 0.0560 R21 R47 RS 0.47 0.101 Normal
30 0.0728 R13 R42 R5 0.47 0.120 High
31 0.0760 R13 R38 RS 0.47 0.120 High
Package | Glazing Factor | R wall R ceiling R floor U door U overall HVAC Equipment Efficiency
32 0.0480 RI19 R47 R19 0.35 0.065 Normal
33 0.0728 R19 R36 R19 0.47 0.077 High
34 0.0560 R13 R34 R19 0.47 0.077 High
Table B-2 Prescriptive packages, Non-electric Heat, Insulating Sheathing
Package | Glazing Factor | R wall R ceiling R basement U door U overall HVAC Equipment Efficiency
35 0.0370 R20, I R42 R7 0.35 0.073 Normal
36 0.0363 R28, 1 R38,RT RS 0.35 0.073 Normal
37 0.0552 R18 I R44 R10 0.35 0.073 Normal
38 0.0560 R20, 1 R47 R10 0.35 0.073 Normal
39 0.0560 R23,1 R34 R10 0.35 0.073 Normal
40 0.0560 R18,1 R47 R11 0.35 0.073 Normal
41 0.0616 R23,1 R42 R11 0.35 0.073 Normal
42 0.0546 RIS, 1 R44 R11 0.35 0.073 Normal
43 0.0672 R23,1 R40 R13 0.35 0.073 Normal
44 0.0720 R25,1 R36 R13 0.35 0.073 Normal
45 0.0504 R18, 1 R40 R5 0.35 0.086 High
46 0.0560 R19,1 R47 R5 0.35 0.086 High
47 0.0560 R23,1 R38 RS 0.47 0.086 High
48 0.0600 R25,1 R38 RS 0.47 0.086 High
49 0.0680 R26, 1 R42 RS 0.35 0.086 High
50 0.0680 R28, 1 R47 RS 0.47 0.086 High
51 0.0672 R26, 1 R47 RS 0.35 0.086 High
52 0.0672 R28, 1 R38 RS 0.35 0.086 High
53 0.0720 R20, 1 R42 R7 0.47 0.086 High
54 0.0855 R18,1 R36 RI11 0.35 0.086 High
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55 0.0896 R23.1 R33 R11 0.47 0.086 High
56 0.0861 RI8,1 R36 R13 0.47 0.086 High
57 0.1000 R23,1 R33 R13 0.47 0.086 High
Package | Glazing Factor | R wall R ceiling R crawl U door U overall HVAC Equipment Efficiency.
58 0.0546 R18, I R38 R19 0.47 0.070 Normal
59 0.0784 R15,1 R30 R19 0.47 0.083 High
60 0.0880 R15,1 R38 R19 0.47 0.083 High
Package | Glazing Factor | R wall R ceiling R slab U door U overall HVAC Equipment Efficiency
61 0.0640 R23,1 R36 RS 0.47 0.103 Normal
62 0.0896 RI15,1 R36 RS 0.47 0.121 High
63 0.0960 RI15,1 R38 RS 0.47 0.121 High
Package | Glazing Factor | R wall R ceiling R heated-slab U door U overall HVAC Equipment Efficiency
64 0.0640 R23.1 R34 R5 0.47 0.101 Normal
65 0.0840 R15,1 R31 RS 0.47 0.121 High
66 0.0920 RIS, 1 R33 RS 0.47 0.121 High
Package | Glazing Factor | R wall R ceiling R floor U door U overall HVAC Equipment Efficiency
67 0.0480 R20, I R44 R19 0.35 0.065 Normal
68 0.0728 R20,1 R36 R19 0.47 0.077 High
69 0.0560 R14,1 R38 R19 0.47 0.078 High
Table B-3 Prescriptive packages, Electric Heat, Structural Sheathing Only
Package | Glazing Factor | R wall R ceiling R basement U door U overall HVAC Equipment Efficiency
E 70 0.0396 R21 R37,RT R19 0.35 0.059 Normal
E71 0.0429 R21 R42, RT R19 0.35 0.059 Normal
E72 0.0520 R21 R49 R13 0.35 0.068 High
E73 0.0640 R19 R42, RT R19 0.35 0.068 High
E 74 0.0693 R21 R49, RT R19 0.47 0.068 High
Package | Glazing Factor | R wall R ceiling R crawl U door U overall HVAC Equipment Efficiency
E75 0.0429 R21 RS54, RT R30 0.35 0.054 Normal
E 76 0.0480 R21 R45, RT R19 0.35 0.062 High
E 77 0.0627 R21 RS54, RT R30 0.47 0.062 High
Package | Glazing Factor | R wall R ceiling R slab U door U overall HVAC Equipment Efficiency
E 78 0.0396 R26 R51,RT R10 0.35 0.083 Normal
E 79 0.0480 R21 R49 R7 0.35 0.095 High
E 80 0.0528 R21 R49, RT R5 0.35 0.095 High
Package | Glazing Factor | R wall R ceiling R floor U door U overall HVAC Equipment Efficiency
E 81 0.0363 R21 RS54, RT R30 0.35 0.052 Normal
E 82 0.0520 R21 R49 R30 0.35 0.060 High
E 83 0.0528 R21 R44, RT R30 0.47 0.060 High
Table B-4 Prescriptive packages, Electric Heat, Insulating Sheathin;
Package | Glazing Factor [ R wall R ceiling R basement U door U overall HVAC Equipment Efficiency
E 84 0.0480 R25,1 R48, RT R16 0.35 0.059 Normal
E 85 0.0495 R25,1 R48, RT R16 0.35 0.059 Normal
E 86 0.0462 R28, 1 R40 R16 0.35 0.059 Normal
E 87 0.0429 R25, 1 R36 R18 0.35 0.059 Normal
E 88 0.0528 R23,1 R58, RT R18 0.35 0.059 Normal
E 89 0.0462 R25,1 R42 R18 0.35 0.059 Normal
E 90 0.0560 R25,1 R46, RT R10 0.35 0.068 High
E 9l 0.0640 R23,1 R48, RT RI13 0.35 0.068 High
E 92 0.0600 R25,1 R42 R13 0.35 0.068 High
E93 0.0600 R23,1 R37 R18 0.47 0.068 High
E 94 0.0759 R25,1 R46, RT R18 0.47 0.068 High
Package | Glazing Factor | R wall R ceiling R crawl U door U overall HVAC Equipment Efficiency
E 95 0.0429 R25,1 R48, RT R23 0.35 0.054 Normal
E 96 0.0520 R23,1 R38 R23 0.35 0.062 High
E 97 0.0561 R25,1 R44 R23 0.47 0.062 High
Package | Glazing Factor | R wall R ceiling R slab U door U overall HVAC Equipment Efficiency
E 98 0.0396 R25,1 R48, RT R10 0.35 0.083 Normal
E 99 0.0560 R23,1 R44 R7 0.35 0.095 High
E 100 0.0594 R25,1 R46, RT RS 0.47 0.095 High
Package | Glazing Factor | R wall R ceiling R floor U door U overall HVAC Equipment Efficiency
E 101 0.0429 R25,1 R46, RT R30 0.35 0.052 Normal
E 102 0.0560 R23, 1 R44 R30 0.35 0.060 High
E 103 0.0627 R25,1 R44, RT R30 0.47 0.060 High
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Table 1. Ceiling U-Values®
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Insulation Standard Raised Insulation Standard Raised

R-Value Truss Truss®) R-\Value Truss Truss®)

U-Value U-Value U-Value U-Value
R-0 0.568 0.568 R-33 0.033 0.029
R-7 0.119 0.119 R-34 0.032 0.028
R-8 0.108 0.108 R-35 0.032 0.028
R-9 0.098 0.098 R-36 0.031 0.027
R-10 0.089 0.089 R-37 0.031 0.026
R-11 0.082 0.082 R-38 0.030 0.025
R-12 0.076 0.076 R-39 0.030 0.025
R-13 0.070 0.070 R-40 0.029 0.024
R-14 0.066 0.066 R-41 0.029 0.024
R-15 0.062 0.061 R-42 0.028 0.023
R-16 0.059 0.058 R-43 0.028 0.023
R-17 0.056 0.055 R-44 0.027 0.022
R-18 0.053 0.052 R-45 0.027 0.022
R-19 0.051 0.049 R-46 0.027 0.021
R-20 0.048 0.047 R-47 0.026 0.021
R-21 0.047 0.045 R-48 0.026 0.020
R-22 0.045 0.043 R-49 0.026 0.020
R-23 0.043 0.041 R-50 0.026 0.020
R-24 0.042 0.040 R-51 0.025 0.019
R-25 0.040 0.038 R-52 0.025 0.019
R-26 0.039 0.037 R-53 0.025 0.019
R-27 0.038 0.035 R-54 0.025 0.018
R-28 0.037 0.034 R-55 0.024 0.018
R-29 0.036 0.033 R-56 0.024 0.018
R-30 0.035 0.032 R-57 0.024 0.018
R-31 0.034 0.031 R-58 0.024 0.017
R-32 0.034 0.030 R-59 0.024 0.017

(a) R—values represent the sum of the ceiling cavity insulation plus the R-value of insulating sheathing (if used). For
example, R-19 cavity insulation plus R-2 sheathing is reported as R-21 ceiling insulation. For ventilated ceilings,
insulating sheathing must be placed between the conditioned space and the ventilated portion of the roof (typically
applied to the trusses or rafters immediately behind the drywall or other ceiling finish material).

(b) To receive credit for a raised truss, the insulation must achieve its full insulation thickness over the exterior walls.
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Table 2. Wood-Frame Wall U-Values(@P)

Insulation R—Valuel® 16-in. O.C. Wall U-Value 24—in. O.C. Wall U-Value
R-0 0.238 0.241
R-7 0.105 0.104
R-8 0.099 0.097
R-9 0.094 0.092
R-10 0.090 0.088
R-11 0.089 0.087
R-12 0.085 0.083
R-13 0.082 0.080
R-14 0.079 0.077
R-15 0.077 0.074
R-16 0.066 0.064
R-17 0.064 0.062
R-18 0.062 0.060
R-19 0.060 0.059
R-20 0.059 0.057
R-21 0.057 0.056
R-22 0.056 0.054
R-23 0.055 0.053
R-24 0.054 0.052
R-25 0.053 0.051
R-26 0.052 0.050
R-27 0.051 0.049
R-28 0.050 0.048

(a) U-values are for uncompressed insulation.

(b) U-values in this dble were developed for wood—frame walls, butliBein. O.C. Wall U-Value columncan also

be used for above—grade concrete, masag log walls. Mass wall R-value to U-value conversion tables are
planned for future versions of the ME=ck Manual.tv
(c) Wall R-values are the sum of the cavity insulation plus insulating sheathing (if used).

Register February 2007 No. 614

208


http://docs.legis.wisconsin.gov/document/register/634/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister October 2008 No. 638or current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

209

DEPARTMENT OF COMMERCE

Comm 20-25 APPENDIX

Table 3. 16-in. O.C. Metal-Frame Wall U-Values and Equivalent Prescriptive Package Wall
R-Values (Use the U-values below for the System Design Method of the Energy Worksheet. Use the
equivalent R-value below to choose an Energy Worksheet Prescriptive Package with a wall R-value that
is less than or equal to it. If you have an equivalent R—value without an "I” listed after it, then you must
use a Package wall R-value without an "I” designation.)

Cavity Insulating Sheathing R-\alue
R-Value
R-0 R-1 R-2 R-3 R-4 R-5 R-6 R-7 R-8 R-9 R-10
R-0 U-0.270| U-0.258| U-0.205| U-0.170| U-0.146| U-0.127| U-0.113 | U-0.101| U-0.092| U-0.084| U-0.078
R-11 U-0.120| U-0.118| U-0.106| U-0.096] U-0.087| U-0.080| U-0.074| U-0.069| U-0.065| U-0.061| U-0.057
R15 R15I R16l R18I R20I
R-13 U-0.114| U-0.111 | U-0.100| U-0.091| U-0.084| U-0.077| U-0.072| U-0.067| U-0.063| U-0.059| U-0.056
R15 R15 R15I R17I R19I R22I
R-15 U-0.109| U-0.107| U-0.096| U-0.088| U-0.081| U-0.075| U-0.070| U-0.065| U-0.061| U-0.058| U-0.054
R15 R15 R16l R18I R19I R22I
R-19 U-0.101| U-0.099| U-0.090| U-0.083] U-0.077| U-0.071| U-0.066| U-0.062| U-0.059| U-0.055| U-0.052
R15 R15 R15I R17I R19I R20I R22I
R-21 U-0.098| U-0.096| U-0.088| U-0.081| U-0.075| U-0.070| U-0.065| U-0.061| U-0.058| U-0.054| U-0.052
R13 R15 R15 R16l R18I R19I R20I R22I
R-25 U-0.094| U-0.093| U-0.085| U-0.078] U-0.073| U-0.068| U-0.063| U-0.060| U-0.056| U-0.053| U-0.051
R13 R15 R15I R17I R19I R20I R20I R23I
Table 4. 24-in. O.C. Metal-Frame Wall U-Values and Equivalent Prescriptive Package Wall
R-Values (Use the U-values below for the System Design Method of the Energy Worksheet. Use the
equivalent R—value below to choose an Energy Worksheet Prescriptive Package with a wall R—value that
is less than or equal to it. If you have an equivalent R—value without an "I” listed after it, then you must
use a Package wall R-value without an "I” designation.)
Cavity Insulating Sheathing R—\alue
R-Value
R-0 R-1 R-2 R-3 R-4 R-5 R-6 R-7 R-8 R-9 | R-10
R-0 U-0.270 | U-0.258| U-0.205| U-0.170| U-0.146| U-0.127| U-0.113| U-0.101| U-0.092| U-0.084| U-0.078
R13
R-11 U-0.106 | U-0.104| U-0.095| U-0.086] U-0.080| U-0.074| U-0.069| U-0.064| U-0.060| U-0.057| U-0.054
R13 R15 R15I R17I R18I R20I R20I
R-13 U-0.100 | U-0.098| U-0.090| U-0.082| U-0.076| U-0.071| U-0.066| U-0.062| U-0.058| U-0.055| U-0.052
R13 R15 R15 R15I R17I R19I R20I R22I
R-15 U-0.094 | U-0.093| U-0.085| U-0.078| U-0.073| U-0.068| U-0.063| U-0.060| U-0.056| U-0.053| U-0.051
R13 R15 R15I R17I R19I R20I R20I R23I
R-19 U-0.088 | U-0.086| U-0.080| U-0.074| U-0.069| U-0.064| U-0.060| U-0.057| U-0.054| U-0.051| U-0.049
R13 R15 R15I R17I R19I R20I R20I R23I R24l
R-21 U-0.085 | U-0.084| U-0.077| U-0.072| U-0.067| U-0.063| U-0.059| U-0.056| U-0.053| U-0.050| U-0.048
R15 R15 R15I R17I R19I R20I R20I R23I R24l
R-25 U-0.081 | U-0.080| U-0.074| U-0.069| U-0.064| U-0.060| U-0.057| U-0.054| U-0.051| U-0.049| U-0.046
R13 R13 R15 R15 R17I R19I R20I R20I R23I R23I R24]
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Table 5. Floor U-Values

Insulation R—-Value Floor U-Value
R-0 0.249
R-7 0.096
R-11 0.072
R-13 0.064
R-15 0.057
R-19 0.047
R-21 0.044
R-26 0.037
R-30 0.033

Table 6. Basement U-Values(®

Insulation Basement Wall Insulation Basement Wall
R-Value U-Value R-Value U-Value

R-0 0.360 R-10 0.072
R-1 0.244 R-11 0.067
R-2 0.188 R-12 0.062
R-3 0.155 R-13 0.059
R-4 0.132 R-14 0.055
R-5 0.115 R-15 0.052
R-6 0.102 R-16 0.050
R-7 0.092 R-17 0.047
R-8 0.084 R-18 0.045
R-9 0.077 R-19 0.043

R-20 0.041

(a) Insulation R-values represent the sum of exterior and/or interior insulation. Basement walls must be insulated from
the top of the basement wall to 10 ft below ground level or to the floor of the basement, whichever is less.
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Table 7. Slab F—Values

Perimeter Insulation Slab F-Value
R-Value
24-in. Insulation Depth 48-in. Insulation Depth
R-0 1.04 1.04
R-1 0.91 0.89
R-2 0.86 0.83
R-3 0.83 0.79
R-4 0.82 0.76
R-5 0.80 0.74
R-6 0.79 0.73
R-7 0.79 0.71
R-8 0.78 0.70
R-9 0.77 0.69
R-10 0.77 0.68
R-11 0.68
R-12 0.67
R-13 0.66
R-14 0.66
R-15 0.65
R-16 0.65
R-17 0.65
R-18 0.64
R-19 0.64
R-20 0.64
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Table 8. Crawl Space Wall U-Values

Insulation R—-Value

Crawl Space Wall U-Value

R-0

0.477

0.313

0.235

0.189

|
BAWNE-
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0.065
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0.047

;U;U;U;U;UJIU;U;U;U;U;U

I
I e e e e N o
O| || N|o| vl M w| N PO

0.045

212


http://docs.legis.wisconsin.gov/document/register/634/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister October 2008 No. 638or current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

213 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Table 9. U-Values for Windows, Glazed Doors, and Skylights(@

Frame/Glazing Features \ Single Pane \ Double Pane
Metal Without Thermal Break
Operable 1.27 0.87
Fixed 1.13 0.69
Garden Whdow 2.60 1.81
Curtain Wall 1.22 0.79
Door 1.26 0.80
Skylight 1.98 1.31
Site—Assembled Skylight 1.36 0.82
Metal With Thermal Break
Operable 1.08 0.65
Fixed 1.07 0.63
Curtain Vall 1.11 0.68
Door 1.10 0.66
Skylight 1.89 1.11
Site—Assembled Skylight 1.25 0.70
Reinforced Vhyl or Metal-Clad Véod
Operable 0.90 0.57
Fixed 0.98 0.56
Door 0.99 0.57
Skylight 1.75 1.05
Wood/Vinyl/Fiberglass
Operable 0.89 0.55
Fixed 0.98 0.56
Garden Whdow 2.31 1.61
Door 0.98 0.56
Skylight 1.47 0.84
Glass Block Assemblies 0.60

(a) The U-values in these tables can be used in the absence of test U-values. The product cannot receive credit
for a feature that cannot be clearly detected. Where a composite of materials fronfemeatdifroduct types is
used, the product must be assigned the higher U-value.

Table 10. U-Value Table for Non-Glazed Doors(®

SteelDoors

Without Foam Core 0.60

With Foam Core 0.35

Wood Doors Without Storm With Storm

Panel Wh 7/16-in. Panels 0.54 0.36

Hollow Core Flush 0.46 0.32

Panel Wh 1-1/8-in. Panels 0.39 0.28

Solid Core Flush 0.40 0.26

(a) The U-values in these tables can be used in the absence of test U-values. The product cannot receive credit for a fea

ture that cannot be clearly detected. Where a composite of materials fromfesendiproduct types is used, the product
must be assigned the higher U-value.

Register February 2007 No. 61«


http://docs.legis.wisconsin.gov/document/register/634/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister October 2008 No. 638or current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 214

Typical Thermal Properties of Building Materials——Design \alues

Resistance(R)
Description Density, Per Inch For Thickness
Ib/it3  Thickness Listed
°F.ft2.h
SHEATHING
Gypsum or plaster board. . . ... . e 1/2 .. 50 - 0.45
Gypsum or plaster board. . . ... e 5/8". . 50 - 0.56
Plywood (Douglas Fir) . . . ..o 1/2. . 34 - 0.62
Plywood (Douglas Fir) . . . ..o 5/8"... 34 - 0.77
Plywood or wood panels. . . ... 3/4". . 34 - 0.93
Vegetable fiber board
Sheathing, regulardensity. . . . ... . 1/2'.. 18 - 1.32
Hardboard
Medium deNSItY. . . . . .o 50 1.37 -
Particleboard
Medium deNSItY. . . . ..o 50 1.06 -
FINISH FLOORING MA TERIALS
Carpet and rubber pad - - 1.23
INSULATING MA TERIALS
Blanket and Batt
Mineral fiber, fibrous form processed from rock, slag, or glass
APPIOX. 3= N, . ot 0.4-2.0 - 11
APPIOX. B 5 N L o Q.4-2.0 - 13
APPIOX. B 5 N o o 1.2-1.6 - 15
APProX. 5.5-6.5 N . . . .o 0.4-2.0 - 19
APPIOX. 5.5 N .o 0.6-1.0 - 21
APPIOX. B=7.5 M. . o 0.4-2.0 - 22
APPIrOX. 8.25=10 N, . .ttt 0.4-2.0 - 30
APPrOX. 10=13 M. . o ottt 0.4-2.0 - 38
Board and Slabs
Glass fiberomganic bonded 4.0-9.0 4.00 -
Expanded polystyrene, extruded (smooth skin surface) 1.8-3.5 5.00 -
Expanded polystyrene, molded beads 1.0 3.85 -
1.25 4.00 -
15 4.17 -
1.75 4.17 -
2.0 4.35 -
Cellular polyurethane/polyisocyanurate 15 6.25-5.56 -
Cellular polyisocyanuratgCFC-11exp.) (gas—impermeable facers) 2.0 7.04 -
Mineral fiberboard, wet felted
Acoustical tile . . ... ... 18.0 2.86 -
Loose Fill
Cellulosic insulation (milled paper or wood pulp) 2.3-3.2 3.70-3.13 -
Perlite, expanded 2.0-4.1 3.7-3.3 -
4.1-7.4 3.3-2.8 -

7.4-11.0 2.8-2.4 -
Mineral fiber (rock, slag, or glass)

APPIrOX. 3. 755 N o et 0.6-2.0 - 11.0

APProX. 6.5=8.75 INM.. . oot 0.6-2.0 - 19.0

APPrOX. 7.5=10 iN. o v ottt 0.6-2.0 - 22.0

approX. 10.25-13. 75 IN.. . . oot 0.6-2.0 - 30.0
Mineral fiber (rock, slag, or glass)

approx. 3.5 in. (closed sidewall application). . . . .......... ... .. . . o L. 2.0-35 - 12.0-14.0
Vermiculite, exfoliated 7.0-8.2 2.13 -

4.0-6.0 2.27 -

Spray Applied
Polyurethane foam 1.5-25 6.25-5.56 -
Ureaformaldehyde foam 0.7-1.6 4.55-3.57 -
Cellulosic fiber 3.5-6.0 3.45-2.94 -
Glass fiber 3.5-4.5 3.85-3.70 -
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ROOFING
Asphaltshingles 70 - 0.44
PLASTERING MA TERIALS
Cement plastesand aggregate 116 0.20 -
0.75in. - - 0.15

MASONRY MATERIALS
Masonry Units
Brick, fired clay 150 0.12-0.10 -
Concrete blocks
Normal weight aggregate (sand and gravel)

8in., 33-36 Ib, 126-136 IbAtconcrete, 2 0r 3 COMES. . . v vvvveeeeeeennn. - - 1.11-0.97
Same with perlite filled cores. . . . ... . - - 2.0
Same with vermiculite filled cores. . ... ....... ... . - - 1.92-1.37
12in., 50 Ib, 125 Ib/& concrete, 2 cores - - 1.23
Concretes
Sand and gravel or stone aggregate concretes 150 0.10 -
SIDING MA TERIALS (on flat surface)
Siding
Asphalt roll siding - - 0.15
Hardboard siding, 7/16” - - 0.67
Wood, drop, 1 by 8 in. - - 0.79
Aluminum, steel, or vinyl, over sheathing
Hollow-backed - - 0.61
Insulating—board backed nominal 3/8” - - 1.82
Insulating—board backed nominal 3/8”, foil backed - - 2.96
WOOD
Maples, oak and similar materials 45 0.91
Fir, pine and similar materials 32 1.25
3/4” 32 0.94
1-1/2” 32 1.9
3-1/2" 32 4.4
5-1/2" 32 6.9
7-1/4" 32 9.1
9-1/4" 32 11.6
11-1/4" 32 14.1

A/aluesarefor a mean temperature of ‘s Representative values for dry materials are intended as design (not specification) values for materials i
normaluse. Thermal values of insulating materials mafgidffom design values depending on their in—situ properties (e.g., dandityoisture cen
tent, orientation, etc.) and variability experienaiding manufacture. For properties of a particular product, use the value supplied by the manufacture
or by unbiased tests in accordance with s. Comm 22.31.
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s. Comm 22.26
Slab-On-Grade Insulation Details

l..o...l .--; .._-l.
:u..‘.': :','-..-..".:;
il By a¥en: Tl
/ A £l O ERY Coy
{1 i R e
L R~ T

_\ﬂ W

Min. 10" =M
earth cover Lll
T

TSI

Insulation shall extend vertically and horizontally for a total
of 48". In all cases the insulation shall insulate to the top
edge of the floor perimeter. The last diagram is not an
acceptable method.
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Model Ordinance For Adoption Of Wisconsin Uniform Dwelling Code

It is intended that this model will assist local jurisdictions, working with corporation counsel, through

regular procedures, in adopting a local ordinance. The Wisconsin Divisiopqf Safety and Buildings also
offers a more comprehensive model building code. Upon adoption of a ngw [buildafi;
certified copy to: Safety & Buildings Division, P.O. Box 7969, Madison, {Wiscofisiz
(608)267-7586. An electronic version of this model ordinance is also avgilablel

Town, Village, City, Countyof -

sienieieniciosienienien
NoR RA o RV I NN C

1.1 AUTHORITY. These regulations are adopted under the authority granted by s. 101.65,
Wisconsin Statutes

[IF COUNTY ORDINANCE] This ordinance shall apply in any municipality of over 2500 population
without a Uniform Dwelling Code enforcement program and the following other municipalities
requesting county enforcement:

1.2 PURPOSE. The purpose of this ordinance is to promote the general health, safety and welfare
and to maintain required local uniformity with the administrative and technical requirements of the
Wisconsin Uniform Dwelling Code.

1.3 SCOPE. The scope of this ordinance includes the construction and inspection of one- and
two-family dwellings built since June 1, 1980. [Note that additional language is necessary to expand
the scope to cover garages and other residential outbuildings or to alterations and additions to
dwellings built prior to June 1, 1980.]

1.4 WISCONSIN UNIFORM DWELLING CODE ADOPTED. The Wisconsin Uniform
Dwelling Code, Chs. Comm 20-25 of the Wisconsin Administrative Code, and all amendments thereto, is
adopted and incorporated by reference and shall apply to all buildings within the scope of this ordinance.

1.5 BUILDING INSPECTOR. There is hereby created the position of Building Inspector, who
shall administer and enforce this ordinance and shall be certified by the Division of Safety & Buildings,
as specified by Wisconsin Statutes, Section 101.66(2), in the category of Uniform Dwelling Code
Construction Inspector. Additionally, this or other assistant inspectors shall possess the certification
categories of UDC HVAC, UDC Electrical, and UDC Plumbing. (NOTE: Contact the Division of Safety
& Buildings at (608)261-8500 for certification information.)

1.6 BUILDING PERMIT REQUIRED. No person shall alter, in excess of [INSERT AMOUNT]
$ value in any twelve month period, build, add onto or alter any building within the scope of this
ordinance without first obtaining a building permit for such work from the building inspector. Any
structural changes or major changes to mechanical systems that involve extensions shall require permits.
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Restoration or repair of an installation to its previous code- compliant condition as determined by the
building inspector is exempted from permit requirements. Residing, re-roofing, finishing of interior
surfaces and installation of cabinetry shall be [CHOOSE OPTION] included/exempted from permit

requirements. :

ther new

(NOTE: Fill in the threshold amount above which permits are required. Agieci_wh
interior and exterior surfaces or cabinetry shall be included or exempted.) | | / A~

1.7 BUILDING PERMIT FEE. The building permit fees shall be eherfxli | i ;

1.8 PENALTIES. The enforcement of this section and alf otley layg andordisandes relating to
building shall be by means of the withholding of building gertyits; ubppsifign df Srfeipres and injunctive
action. Forfeitures shall be not less than [INSERT ‘ mgte/than [INSERT AMOUNT] for
each day of noncompliance. b

1.9 EFFECTIVE DAZE.- thi e , upon passage and
publication as provided by/ay

Adopted this

(Mayor, President, Chairperson)

Attest:

Published:

kaspeto\h:\udc\munienf\ordinanc\ude_ord.doc
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