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PART I - GENERAL INFORMATION 
 
I-1.  Project Overview.  The City of Duluth is issuing a best value procurement 
request for proposals for replacement of historic windows on behalf of The Burnham 
Project.  The successful proposer will contract directly with Gardner Builders, The 
Burnham Project’s general contractor. The City and The Burnham Project have 
cooperatively requested grant funds from the State of Minnesota; no contract will be 
awarded until an award determination is provided by the State.  In addition, if the grant 
funds are awarded to the City and The Burnham Project, no contract will be executed 
until the grant award agreement has been fully executed.  This is anticipated in January 
of 2022. 
 
The scope of work includes all labor, materials, equipment & incidentals necessary to 
furnish & install all exterior windows. The selected trade partner is to include all window 
frames, glazing, hardware, break metal trims, mounting blocks, fasteners, backer rods, 
sealants & incidentals necessary for a complete, fully functioning, water tight & weather 
proof installation. 
 
Additional detail is provided in Part IV of this RFP. 
 
I-2. Calendar of Events.  The City will make every effort to adhere to the following 
schedule: 

Activity Date 

Deadline to submit Questions via email to 
purchasing@duluthmn.gov 11/19/21 

Answers to questions will be posted to the City website no later 
than this date. 11/23/21 

Proposals must be received in the Purchasing Office by 4:30 PM 
on this date. 11/30/21 

 
I-3. Rejection of Proposals.  The City reserves the right, in its sole and complete 
discretion, to reject any and all proposals or cancel the request for proposals, at any 
time prior to the time a contract is fully executed, when it is in its best interests. Neither 
the City nor The Burnham Project is liable for any costs the Bidder incurs in preparation 
and submission of its proposal, in participating in the RFP process or in anticipation of 
award of the contract. 
 
I-4. Questions & Answers.  Any questions regarding this RFP must be submitted 
by e-mail to the Purchasing Office at purchasing@duluthmn.gov no later than the date 
indicated on the Calendar of Events. Answers to the questions will be posted as an 
Addendum to the RFP. 
 
I-5.  Addenda to the RFP.  If the City or The Burnham Project deems it necessary to 
revise any part of this RFP before the proposal response date, the City will post an 

mailto:purchasing@duluthmn.gov
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addendum to its website https://www.duluthmn.gov/purchasing/bids-request-for-
proposals/. Although an e-mail notification will be sent, it is the Bidder’s responsibility to 
periodically check the website for any new information 
 
I-6.  Proposals.  To be considered, hard copies of proposals must arrive at the City 
on or before the time and date specified in the RFP Calendar of Events.  The City will 
not accept proposals via email, BidExpress, or facsimile transmission.  The City 
reserves the right to reject or to deduct evaluation points for late proposals. 

 
Proposals must be signed by an authorized official. If the official signs the Proposal 
Cover Sheet attached as Appendix A, this requirement will be met.  Proposals must 
remain valid for 90 days or until a contract is fully executed. 

 
Please submit one (1) paper copy of the Technical Submittal and one (1) paper copy of 
the Cost Submittal.  The Cost Submittal must be in a separate sealed envelope. In 
addition, Bidders shall submit one copy of the entire proposal (Technical and Cost 
submittals, along with all requested documents) on flash drive in Microsoft Office-
compatible or pdf format. 

 
All materials submitted in response to this RFP will become property of the City and will 
become public record after the evaluation process is completed and an award decision 
made. 
 
I-7. Small Diverse Business Information.  The City encourages participation by 
minority, women, and veteran-owned businesses as prime contractors, and encourages 
all prime contractors to make a significant commitment to use minority, women, veteran-
owned and other disadvantaged business entities as subcontractors and suppliers.  A 
list of certified Disadvantaged Business Enterprises is maintained by the Minnesota 
Unified Certification Program at http://mnucp.metc.state.mn.us/ . 
 
I-8. Term of Contract.  The term of the contract will begin once the contract is fully 
executed and is anticipated to end by October 2022.  The selected Bidder shall not start 
the performance of any work nor shall the City be liable to pay the selected Bidder for 
any service or work performed or expenses incurred before the contract is executed. 

 
I-9. Prompt Payment of Subconsultants.   Per MN Statute 471.425, Subd. 4a., 
Each contract of a municipality must require the prime contractor to pay any 
subcontractor within ten days of the prime contractor's receipt of payment from the 
municipality for undisputed services provided by the subcontractor. The contract must 
require the prime contractor to pay interest of 1-1/2 percent per month or any part of a 
month to the subcontractor on any undisputed amount not paid on time to the 
subcontractor. The minimum monthly interest penalty payment for an unpaid balance of 
$100 or more is $10. For an unpaid balance of less than $100, the prime contractor 
shall pay the actual penalty due to the subcontractor. A subcontractor who prevails in a 
civil action to collect interest penalties from a prime contractor must be awarded its 
costs and disbursements, including attorney's fees, incurred in bringing the action. 

https://www.duluthmn.gov/purchasing/bids-request-for-proposals/
https://www.duluthmn.gov/purchasing/bids-request-for-proposals/
http://mnucp.metc.state.mn.us/
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I-10. Mandatory Disclosures. By submitting a proposal, each Bidder understands, 
represents, and acknowledges that: 

 
A. Their proposal has been developed by the Bidder independently and has 

been submitted without collusion with and without agreement, 
understanding, or planned common course of action with any other vendor 
or suppliers of materials, supplies, equipment, or services described in the 
Request for Proposals, designed to limit independent bidding or 
competition, and that the contents of the proposal have not been 
communicated by the Bidder or its employees or agents to any person not 
an employee or agent of the Bidder. 

 
B. There is no conflict of interest.  A conflict of interest exists if a Bidder has 

any interest that would actually conflict, or has the appearance of 
conflicting, in any manner or degree with the performance of work on the 
project.  If there are potential conflicts, identify the municipalities, 
developers, and other public or private entities with whom your company 
is currently, or have been, employed and which may be affected. 

 
C. It is not currently under suspension or debarment by the State of 

Minnesota, any other state or the federal government. 
 

D. The company is either organized under Minnesota law or has a Certificate 
of Authority from the Minnesota Secretary of State to do business in 
Minnesota, in accordance with the requirements in M.S. 303.03. 

 
I-11. Notification of Selection.  Bidders whose proposals are not selected will be 
notified in writing. 
 
PART II - PROPOSAL REQUIREMENTS 
 
The following items are to be provided by each respondent: 
 

• Description of the firm’s experience on historical renovation projects 
• Resumes for the firm’s proposed office & field supervisors 
• Procurement and installation schedule (assume contracts are executed on 

January 1st, 2022) 
• Work plan describing how the on-site work will be completed 
• Acknowledgement of Prevailing Wage and Certified Payroll requirements 
• Acknowledgement of Project Labor Agreement and Community Benefits 

requirements for the project  
• Evidence of Errors & Omissions insurance coverage of $5,000,000 
• Evidence of Pollution Insurance coverage of $5,000,000 
• Evidence of general insurance coverage of $1,500,000, auto liability insurance of 

$1,500,000 and workman’s compensation. 
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PART III - CRITERIA FOR SELECTION 
 
The proposals will be reviewed by a team comprised of members of various 
stakeholders in the project, which may include Gardner Builders, The Burnham Project, 
the City of Duluth, and LHB.  The intent of the selection process is to review proposals 
and make an award based upon qualifications as described therein. A 100-point scale 
will be used to create the final evaluation recommendations.  The factors and weighting 
on which proposals will be judged are: 
 

Qualifications of the Bidder and Personnel 40% 
Prior experience with similar work 30% 
Work Plan 10% 
Cost 20% 

 
PART IV – PROJECT DETAIL 
The base scope shall include installation of all new exterior windows as indicated 
throughout drawings and specifications. This includes all labor, materials, equipment, 
incidentals and permits necessary to complete installation to a water-tight, weather-
proof, fully functioning, and code compliant condition. 
 
The respondent is responsible to furnish & install window types W1, W2, W3, W4, W5, 
W6 (including exhaust louver), & W7 as show on A5.30 and additional drawings and 
specifications. The respondent shall furnish & install all break metal trims, mounting 
blocks, backer rod and sealants, window frames, hardware, glazing and screens as 
indicated on A5.31 and in additional drawings and specifications.  
 
The respondent is responsible to furnish & install all newly fabricated windowsills as 
indicated on A5.31, including spot welding as noted. Painting of new windowsills is to be 
excluded. 
 
All shop drawings and submittals shall be issued to Gardner Builders within 10 days of 
award. 
 
During construction activities, the respondent shall be responsible for daily cleanup of 
their work to dumpsters provided onsite by Gardner Builders.  
 
Add Alternate #01 Existing Window Removal: The respondent is to complete demolition 
activities of all exterior windows as noted on drawings D1.00-D2.01 (also reference 
A5.31 & A5.32 for description of what elements are to remain). Window bar demolition 
is to be excluded. The respondent is responsible for demolition, removal, and disposal 
(including all dumpsters) of all exterior windows. As part of these services, the 
respondent is responsible for temporary board up of all windows in between demolition 
and installation activities. Temporary board up shall be installed weather tight to prevent 
the elements from impacting interior construction activities. 
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Add Alternate #02 Payment Bond: The respondent must provide a price for a Payment 
Bond in the full amount of the project cost.  If required, the bond must be provided prior 
to contract execution. 
 
Add Alternate #03 Performance Bond: The respondent must provide a price for a 
Performance Bond in the full amount of the project cost.  If required, the bond must be 
provided prior to contract execution. 
 
PART V – BIDDING INFORMATION AND CONTRACT REQUIREMENTS 

Plans and specifications are on file at the Minnesota Builder’s Exchange, Builder’s 
Exchange of Wisconsin, and Blue Book Building and Construction Network. 
 
No alternatives to the specification will be considered unless specifically requested. 
Erasures or other changes to the bid must be initialed and dated; however, no special 
conditions shall be made or included in the bid by the bidder. 
 
Bid Bond - A certified check or bank draft, payable to the order of the City of Duluth, 
negotiable U.S. Government Bonds (at par value), or a satisfactory bid bond executed 
by the bidder and acceptable surety, in an amount equal to five per cent (5%) of the 
total bid. Bids may be withdrawn without forfeiture of surety if the request is submitted 
by the Bidder and received at the Purchasing Office in writing or by e-mail prior to the 
scheduled bid opening. Bid bonds may be emailed to Purchasing@duluthmn.gov; or 
mailed with the proposed bid. Regardless of delivery method, bid bonds must be 
received by Purchasing by the proposal deadline. 
 
Responsible Contractor - No construction contract in excess of $50,000 will be 
awarded unless the Bidder is a “responsible contractor” as defined in Minnesota Statute 
§16C.285, subdivision 3. All Bidders submitting a proposal for this project must verify 
that they meet the minimum criteria specified in the statute by submitting a Responsible 
Contractor Verification and Certification of Compliance form (attached) with their bid. 
The owner or officer of the company must sign the form under oath verifying compliance 
with each of the minimum criteria. Making a false statement under oath will render the 
Bidder or subcontractor that makes the false statement ineligible to be awarded a 
construction project and may result in termination of a contract awarded to a Bidder or 
subcontractor that submits a false statement. Bidders must obtain verification of 
compliance from all subcontractors. Bidders must submit signed copies of verifications 
and certifications of compliance from subcontractors at the City’s request. 
 
Please note that the following requirements also apply to this project, and any additional 
required documents must be submitted prior to award/contract execution. Submitting 
these documents with your bid will assist in expediting the process. Standard forms are 
available at https://www.duluthmn.gov/purchasing/forms/.  
 
 

mailto:Purchasing@duluthmn.gov
https://www.duluthmn.gov/purchasing/forms/
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Declaration of Non-Collusion – The successful bidder shall be required to execute the 
attached affidavit stating that he/she has not entered into a collusive agreement with 
any other person, firm, or corporation in regard to any bid submitted. 

 
Affirmative Action/EEO - The contractor must take affirmative action to ensure that the 
employees and applicants for employment are not discriminated against because of 
their race, color, creed, sex or national origin, and must meet the affirmative action 
goals. Contractors are encouraged to subcontract with Disadvantaged Business 
Enterprises (DBEs) when possible. A current list of certified DBEs is available on the 
Minnesota Unified Certification website at https://mnucp.metc.state.mn.us.  Contractor 
will comply with all applicable Equal Employment Opportunity laws and regulations. 
Awarded contractor will submit the attached Equal Employment Opportunity (EEO) 
Affirmative Action Policy Statement & Compliance Certificate. 

 
Project Labor Agreement (PLA) - A PLA will be required for any bid that is over or 
could virtually go over $150,000. A sample of the Project Labor Agreement is available 
at https://www.duluthmn.gov/purchasing/forms/. 
 
Community Benefits Provisions - A Community Benefits Best Efforts Plan will be 
required for any project that includes a PLA.  Information on the Community Benefits 
program is available at https://www.duluthmn.gov/purchasing/forms/. 
 
Prevailing Wage – Pursuant to Minnesota Statutes 177.41 to 177.44 and 
corresponding Minnesota Rules 5200.1000 to 5200.1120, not less than the minimum 
salaries and prevailing wages as set forth in the attached wage decisions and Labor 
Cost for Bidding Form must be paid on this project. Failure to comply with the 
aforementioned may result in civil or criminal penalties. 
 
ATTACHMENTS 

• General Bid Specifications 
• Labor Cost Bidding Data 
• Prevailing Wage Decision 
• Responsible Contractor Form 
• Declaration of Non-collusion 
• EEO Form 
• Notice to Bidders - bid rigging 

 
 

https://mnucp.metc.state.mn.us/
https://www.duluthmn.gov/purchasing/forms/
https://www.duluthmn.gov/purchasing/forms/


 

APPENDIX A - PROPOSAL COVER SHEET 
CITY OF DULUTH 

RFP 21-AA31 – Historic Window Replacement 
 

Bidder Information: 
 

Bidder Name  

Mailing Address  

Contact Person  

Contact Person’s Phone Number  

Contact Person’s E-Mail Address  

Federal ID Number  

Authorized Signature  

Name of Authorized Signer  

Title of Authorized Signer  

Email of Authorized Signer  

 
 
 
 
 

 

 
 



 

 
 

GENERAL BID SPECIFICATIONS 

 
 
Purchasing Division 
120 City Hall, 411 W. 1st Street 
Duluth, MN  55802-1189 
TEL. 218-730-5340 
purchasing@duluthmn.gov 

 

1. General.  This document covers quotes or bids requested by the 
City of Duluth (“City”), including those requested on behalf of its 
Agents and Authorities.  Each authority may issue their own 
purchase order or contract and will be responsible for it.  The City 
of Duluth Authorities are as follows: 

a. Duluth Airport Authority 
b. Spirit Mountain Recreational Area Authority 
c. Duluth Entertainment and Convention Center 
d. Duluth Transit Authority 
e. Duluth Economic Development Authority 
f. Duluth Housing and Redevelopment Authority 

2. Investigation by Bidders. Bidders are responsible for thoroughly 
reading and understanding the information, instructions, and 
specifications contained in this Invitation for Bids, and for 
investigating the site conditions at the Project location(s), if 
applicable. At the time of the opening of bids, each bidder will be 
presumed to have read and to be thoroughly familiar with the plans, 
specifications and contract documents (including all addenda).  
The failure or omission of any bidder to examine any form, 
instrument, or document shall in no way relieve the bidder from any 
obligation in respect to their bid. 

3. Bidder Questions.  Responses to general questions regarding the 
Invitation for Bids may be made at the discretion of the City.  Every 
request for such interpretation should be in writing and delivered 
via e-mail or postal mail to the Purchasing Division before the 
deadline indicated on the Invitation for Bids, or if no deadline is 
specified, at least five (5) days prior to the scheduled bid opening.  
Responses will be issued in writing in the form of an Addenda or e-
mail to prospective bidders. 

4. Changes, Corrections & Withdrawal of Bids. Erasures or other 
changes to the bid must be initialed and dated, however no special 
conditions shall be made or included in the bid form by the bidder. 

Bidders may make requests to withdraw/replace their bids by 
notifying the Purchasing Division in writing prior to the bid opening 
date and time. 

5. Unit Pricing. If the total bid price is based on unit pricing, the City 
will verify the extended bid price for each item (obtained by 
multiplying the unit bid price by the bid item quantity). If any item is 
incorrectly calculated, the City will use the unit bid price to 
recalculate the extended item price and the total bid price. 

6. Sales Tax. Do not include sales tax in the unit price. A sales tax 
exemption certificate will be provided upon request. 

7. Bid/Quote Submission.  Bids may be mailed to the Purchasing 
Office, City Hall, 411 West 1st Street, Room 120, Duluth, MN 
55802, or dropped off in person at the same address.  Bids must 
be received by Purchasing before the time and date specified in 
the invitation for bid.   

8. Non-Collusion Clause.  By submitting a bid, the bidder, their agent 
and/or employee(s) hereby affirm that the attached bid or bids have 
been arrived at by the bidder independently and have been 
submitted without collusion with, and without agreement, 
understanding or planned common course of action with any other 
vendor of materials, supplies, equipment or services described in 
the Invitation for Bids, designed to limit independent bidding or 
competition 

9. Award.  Award, if made, will be to the responsible bidder submitting 
the lowest bid which complies with the conditions of the Invitation 
for Bids and specifications.   

10. Bidder Qualifications. Per Sec 41.23(e) of Duluth City Code, price 
may not be the only consideration for award.  The City will make 
such investigations as deemed necessary to determine the ability, 
capacity and skill of the bidder to perform the work and perform it 
in the time specified without delay or interference, the character, 
integrity, reputation, judgment, experience and efficiency of the 
bidder, the quality of the bidder’s performance of previous contracts 

or services, and the sufficiency of the financial resources, 
equipment available and ability of the bidder to perform the 
contract. Bidders shall furnish to the City all such information and 
data for this purpose, when requested. 

Minnesota law requires that, in order to transact business in the 
State, including submitting a response to this request for 
bids/proposals, a corporate entity of any kind must either be 
organized under Minnesota law or have a Certificate of Authority 
from the Minnesota Secretary of State to do business in Minnesota 
(M.S. 303.03)  By submitting this bid/proposal as a corporation, you 
are certifying that the responding corporation complies with this 
requirement. 

11. Rejection of Bids.  The City of Duluth reserves the right to reject 
any and all bids and to waive any informalities or irregularities in 
bids received whenever such rejection or waiver is in its best 
interests. 

The City reserves the right to reject any bid if the evidence obtained 
by the City through such investigation fails to satisfy the City that 
the bidder is properly qualified to carry out the obligations of the 
contract and to complete the work as required by the plans and 
specifications. 

12. Liquidated Damages for Failure to Enter into Contract.  The 
successful bidder, upon their failure or refusal to accept a purchase 
order or execute and deliver the contract, proof of insurance and 
bonds required within 10 days after receipt of a notice of the 
acceptance of their bid, shall forfeit to the City, as liquidated 
damages for such failure or refusal, the security deposited with 
their bid (if required). 

13. Equal Employment Opportunity.  Contractor will be required to 
comply with all applicable Equal Employment Opportunity (EEO) 
laws and regulations.  Affirmative action must be taken to insure 
that the employees and applicants for employment are not 
discriminated against because of their race, color, creed, sex or 
national origin.  The City of Duluth is an equal opportunity 
employer. 

14. Quantities.  The City reserves the right to increase or decrease the 
quantities of items within reason, unless otherwise noted. 

15. Prevailing Wages.  Per Sec 2-26 of Duluth City Code, payment of 
not less than the prevailing wage and salary rates specified in the 
contract documents and the conditions of employment with respect 
to certain categories and classifications of employees is required 
for all "Public Works" type projects estimated to exceed $2,000. 
This does not apply to off-site production and manufacturing of 
parts and supplies. 

16. Validity of Bids:  All bids must remain firm for 60 days from the date 
of bid opening, unless another period is noted in bid documents or 
if an extension is agreed upon, in writing prior to the end of the 60-
day period. 

17. Insurance.  All vendors doing work on City property, except 
vendors making routine deliveries, shall submit an insurance 
certificate verifying insurance coverage as per current City 
requirements. 

18. Reports.  Contractors will be required to provide all data required 
by the city, state or federal funding source(s) for reporting 
purposes; including, but not limited to job creation and retention 
data, itemized invoices, payroll records, certifications and licenses. 



 
 

LABOR COST BIDDING DATA 
 

 
Solicitation No.: 21-AA31 
Project Title:  Historic Window Replacement 
 
Funding sources for City of Duluth projects determine what wages and work hours are required.  
The project identified above includes the funding sources checked below.  
 

 
 Federal funds 
 State funds 
 City funds 
 Other:  

 
Per the Duluth City Code, prevailing wages must be paid on projects over $2,000. The 
prevailing wage decisions included in this project are listed below.  If multiple wage decisions 
cover the work, bidders are required to pay the higher wage: 
 

1. MN State Commercial Wage Rate for St. Louis County, revised 12/28/20 
 
This project will include a project labor agreement (PLA) if over $150,000. Please note that 
union scale wages are not always higher than the prevailing wages required.  
 
Overtime rate to be paid at no less than 1 ½ times the rate of pay, plus fringe, as established in 
the project’s wage decision OR 1 ½  times the base rate the employee is being paid, plus fringe; 
whichever is higher.  Overtime must be paid on: 
 

 hours worked in excess of 8 hours per day (even if less than 40 hours worked in a 
week) and hours worked in excess of 40 hours per week 

 hours worked in excess of 40 hours per week 
 hours worked in excess of 8 hours per day and 40 hours per week, unless the 

bidder has an existing union labor agreement allowing different hours as 
prescribed in section 2-26 of the City Code.  

 
 



MINNESOTA DEPARTMENT OF LABOR AND INDUSTRY PREVAILING WAGES FOR STATE FUNDED CONSTRUCTION PROJECTS

 THIS NOTICE MUST BE POSTED ON THE JOBSITE IN A CONSPICUOUS PLACE

Construction Type: Commercial

County Number: 69

County Name: ST. LOUIS

Effective: 2020-11-16     Revised: 2020-12-28

This project is covered by Minnesota prevailing wage statutes. Wage rates listed below are the minimum hourly rates to be paid on this project.

All hours worked in excess of eight (8) hours per day or forty (40) hours per week shall be paid at a rate of one and one half (1 1/2) times the basic hourly rate. Note:
Overtime pay after eight (8) hours on the project must be paid even if the worker does not exceed forty (40) hours in the work week.

Violations should be reported to:

Department of Labor and Industry
Prevailing Wage Section
443 Lafayette Road N
St Paul, MN 55155
(651) 284-5091
DLI.PrevWage@state.mn.us

* Indicates that adjacent county rates were used for the labor class listed.

County: ST. LOUIS (69)

LABOR CODE AND CLASS EFFECT
DATE

BASIC
RATE

FRINGE
RATE

TOTAL
RATE

LABORERS (101 - 112) (SPECIAL CRAFTS 701 - 730)

101 LABORER, COMMON (GENERAL
LABOR WORK)

2020-11-16 27.52 20.19 47.71

2021-05-01 28.72 20.94 49.66

102 LABORER, SKILLED (ASSISTING
SKILLED CRAFT JOURNEYMAN)

2020-11-16 27.52 20.19 47.71

2021-05-01 28.72 20.94 49.66

103 LABORER, LANDSCAPING
(GARDENER, SOD LAYER AND
NURSERY OPERATOR)

2020-11-16 25.00 17.46 42.46

2021-05-01 25.75 18.70 44.45

104 FLAG PERSON 2020-11-16 27.52 20.19 47.71

2021-05-01 28.72 20.94 49.66

1



LABOR CODE AND CLASS EFFECT
DATE

BASIC
RATE

FRINGE
RATE

TOTAL
RATE

105 WATCH PERSON 2020-11-16 25.17 20.19 45.36

2021-05-01 26.37 20.94 47.31

106 BLASTER 2020-11-16 27.22 19.29 46.51

107 PIPELAYER (WATER, SEWER AND
GAS)

2020-11-16 35.83 21.27 57.10

2021-05-01 37.63 22.02 59.65

108 TUNNEL MINER FOR RATE CALL 651-284-5091 OR EMAIL
DLI.PREVWAGE@STATE.MN.US

109 UNDERGROUND AND OPEN DITCH
LABORER (EIGHT FEET BELOW
STARTING GRADE LEVEL)

2020-11-16 32.48 20.27 52.75

110 SURVEY FIELD TECHNICIAN
(OPERATE TOTAL STATION, GPS
RECEIVER, LEVEL, ROD OR RANGE
POLES, STEEL TAPE
MEASUREMENT; MARK AND
DRIVE STAKES; HAND OR POWER
DIGGING FOR AND
IDENTIFICATION OF MARKERS OR
MONUMENTS; PERFORM AND
CHECK CALCULATIONS; REVIEW
AND UNDERSTAND
CONSTRUCTION PLANS AND LAND
SURVEY MATERIALS). THIS
CLASSIFICATION DOES NOT
APPLY TO THE WORK PERFORMED
ON A PREVAILING WAGE PROJECT
BY A LAND SURVEYOR WHO IS
LICENSED PURSUANT TO
MINNESOTA STATUTES, SECTIONS
326.02 TO 326.15.

2020-11-16 27.52 20.19 47.71

2021-05-01 28.72 20.94 49.66

111* TRAFFIC CONTROL PERSON
(TEMPORARY SIGNAGE)

2020-11-16 27.52 20.19 47.71

2021-05-01 28.72 20.94 49.66

SPECIAL EQUIPMENT (201 - 204)

201 ARTICULATED HAULER 2020-11-16 40.93 21.70 62.63

2021-05-03 41.73 22.85 64.58

202 BOOM TRUCK 2020-11-16 40.93 21.70 62.63

2021-05-03 41.73 22.85 64.58

2



LABOR CODE AND CLASS EFFECT
DATE

BASIC
RATE

FRINGE
RATE

TOTAL
RATE

203* LANDSCAPING EQUIPMENT,
INCLUDES HYDRO SEEDER OR
MULCHER, SOD ROLLER, FARM
TRACTOR WITH ATTACHMENT
SPECIFICALLY SEEDING,
SODDING, OR PLANT, AND
TWO-FRAMED FORKLIFT
(EXCLUDING FRONT,
POSIT-TRACK, AND SKID STEER
LOADERS), NO EARTHWORK OR
GRADING FOR ELEVATIONS

2020-11-16 24.00 16.96 40.96

204 OFF-ROAD TRUCK 2020-11-16 33.65 19.95 53.60

205 PAVEMENT MARKING OR
MARKING REMOVAL EQUIPMENT
(ONE OR TWO PERSON
OPERATORS); SELF-PROPELLED
TRUCK OR TRAILER MOUNTED
UNITS.

2020-11-16 26.91 19.87 46.78

HIGHWAY/HEAVY POWER EQUIPMENT OPERATOR

GROUP 2 2020-11-16 38.64 20.50 59.14

306 GRADER OR MOTOR PATROL

308 TUGBOAT 100 H.P. AND OVER WHEN LICENSE REQUIRED (HIGHWAY AND HEAVY ONLY)

GROUP 3 2020-11-16 39.19 21.55 60.74

2021-05-03 40.34 22.55 62.89

309 ASPHALT BITUMINOUS STABILIZER PLANT

310 CABLEWAY

312 DERRICK (GUY OR STIFFLEG)(POWER)(SKIDS OR STATIONARY) (HIGHWAY AND HEAVY ONLY)

314 DREDGE OR ENGINEERS, DREDGE (POWER) AND ENGINEER

316 LOCOMOTIVE CRANE OPERATOR

320 TANDEM SCRAPER

322 TUGBOAT 100 H.P AND OVER (HIGHWAY AND HEAVY ONLY)

GROUP 4 2020-11-16 38.89 21.55 60.44

2021-05-03 40.04 22.55 62.59

323 AIR TRACK ROCK DRILL

324 AUTOMATIC ROAD MACHINE (CMI OR SIMILAR) (HIGHWAY AND HEAVY ONLY)

325 BACKFILLER OPERATOR

327 BITUMINOUS ROLLERS, RUBBER TIRED OR STEEL DRUMMED (EIGHT TONS AND OVER)

3
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328 BITUMINOUS SPREADER AND FINISHING MACHINES (POWER), INCLUDING PAVERS, MACRO SURFACING
AND MICRO SURFACING, OR SIMILAR TYPES (OPERATOR AND SCREED PERSON)

329 BROKK OR R.T.C. REMOTE CONTROL OR SIMILAR TYPE WITH ALL ATTACHMENTS

330 CAT CHALLENGER TRACTORS OR SIMILAR TYPES PULLING ROCK WAGONS, BULLDOZERS AND
SCRAPERS

331 CHIP HARVESTER AND TREE CUTTER

332 CONCRETE DISTRIBUTOR AND SPREADER FINISHING MACHINE, LONGITUDINAL FLOAT, JOINT
MACHINE, AND SPRAY MACHINE

334 CONCRETE MOBIL (HIGHWAY AND HEAVY ONLY)

335 CRUSHING PLANT (GRAVEL AND STONE) OR GRAVEL WASHING, CRUSHING AND SCREENING PLANT

336 CURB MACHINE

337 DIRECTIONAL BORING MACHINE

338 DOPE MACHINE (PIPELINE)

340 DUAL TRACTOR

341 ELEVATING GRADER

345 GPS REMOTE OPERATING OF EQUIPMENT

347 HYDRAULIC TREE PLANTER

348 LAUNCHER PERSON (TANKER PERSON OR PILOT LICENSE)

349 LOCOMOTIVE (HIGHWAY AND HEAVY ONLY)

350 MILLING, GRINDING, PLANNING, FINE GRADE, OR TRIMMER MACHINE

352 PAVEMENT BREAKER OR TAMPING MACHINE (POWER DRIVEN) MIGHTY MITE OR SIMILAR TYPE

354 PIPELINE WRAPPING, CLEANING OR BENDING MACHINE

356 POWER ACTUATED HORIZONTAL BORING MACHINE, OVER SIX INCHES

357 PUGMILL

359 RUBBER-TIRED FARM TRACTOR WITH BACKHOE INCLUDING ATTACHMENTS (HIGHWAY AND HEAVY
ONLY)

360 SCRAPER

361 SELF-PROPELLED SOIL STABILIZER

362 SLIP FORM (POWER DRIVEN) (PAVING)

363 TIE TAMPER AND BALLAST MACHINE

365 TRACTOR, WHEEL TYPE, OVER 50 H.P. WITH PTO UNRELATED TO LANDSCAPING (HIGHWAY AND HEAVY
ONLY)

367 TUB GRINDER, MORBARK, OR SIMILAR TYPE

GROUP 5 2020-11-16 34.75 20.50 55.25

370 BITUMINOUS ROLLER (UNDER EIGHT TONS)

371 CONCRETE SAW (MULTIPLE BLADE) (POWER OPERATED)

372 FORM TRENCH DIGGER (POWER)

375 HYDRAULIC LOG SPLITTER

376 LOADER (BARBER GREENE OR SIMILAR TYPE)

377 POST HOLE DRIVING MACHINE/POST HOLE AUGER

4
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379 POWER ACTUATED JACK

381 SELF-PROPELLED CHIP SPREADER (FLAHERTY OR SIMILAR)

382 SHEEP FOOT COMPACTOR WITH BLADE . 200 H.P. AND OVER

383 SHOULDERING MACHINE (POWER) APSCO OR SIMILAR TYPE INCLUDING SELF-PROPELLED SAND AND
CHIP SPREADER

384 STUMP CHIPPER AND TREE CHIPPER

385 TREE FARMER (MACHINE)

GROUP 6 2020-11-16 34.64 21.55 56.19

2021-05-03 35.79 22.55 58.34

387 CAT, CHALLENGER, OR SIMILAR TYPE OF TRACTORS, WHEN PULLING DISK OR ROLLER

389 DREDGE DECK HAND

391 GRAVEL SCREENING PLANT (PORTABLE NOT CRUSHING OR WASHING)

393 LEVER PERSON

395 POWER SWEEPER

396 SHEEP FOOT ROLLER AND ROLLERS ON GRAVEL COMPACTION, INCLUDING VIBRATING ROLLERS

397 TRACTOR, WHEEL TYPE, OVER 50 H.P., UNRELATED TO LANDSCAPING

COMMERCIAL POWER EQUIPMENT OPERATOR

GROUP 1 2020-11-16 44.44 21.70 66.14

2021-05-03 45.24 22.85 68.09

501 HELICOPTER PILOT (COMMERCIAL CONSTRUCTION ONLY)

502 TOWER CRANE 250 FEET AND OVER (COMMERCIAL CONSTRUCTION ONLY)

503 TRUCK CRAWLER CRANE WITH 200 FEET OF BOOM AND OVER, INCLUDING JIB (COMMERCIAL
CONSTRUCTION ONLY)

GROUP 2 2020-11-16 44.10 21.70 65.80

2021-05-03 44.90 22.85 67.75

504 CONCRETE PUMP WITH 50 METERS/164 FEET OF BOOM AND OVER (COMMERCIAL CONSTRUCTION ONLY)

505 PILE DRIVING WHEN THREE DRUMS IN USE (COMMERCIAL CONSTRUCTION ONLY)

506 TOWER CRANE 200 FEET AND OVER (COMMERCIAL CONSTRUCTION ONLY)

507 TRUCK OR CRAWLER CRANE WITH 150 FEET OF BOOM UP TO AND NOT INCLUDING 200 FEET,
INCLUDING JIB (COMMERCIAL CONSTRUCTION ONLY)

GROUP 3 2020-11-16 42.69 21.70 64.39

2021-05-03 43.49 22.85 66.34

508 ALL-TERRAIN VEHICLE CRANES (COMMERCIAL CONSTRUCTION ONLY)

509 CONCRETE PUMP 32-49 METERS/102-164 FEET (COMMERCIAL CONSTRUCTION ONLY)

510 DERRICK (GUY & STIFFLEG) (COMMERCIAL CONSTRUCTION ONLY)
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511 STATIONARY TOWER CRANE UP TO 200 FEET

512 SELF-ERECTING TOWER CRANE 100 FEET AND OVER MEASURED FROM BOOM FOOT PIN (COMMERCIAL
CONSTRUCTION ONLY)

513 TRAVELING TOWER CRANE (COMMERCIAL CONSTRUCTION ONLY)

514 TRUCK OR CRAWLER CRANE UP TO AND NOT INCLUDING 150 FEET OF BOOM, INCLUDING JIB
(COMMERCIAL CONSTRUCTION ONLY)

GROUP 4 2020-11-16 42.35 21.70 64.05

2021-05-03 43.15 22.85 66.00

515 CRAWLER BACKHOE INCLUDING ATTACHMENTS (COMMERCIAL CONSTRUCTION ONLY)

516 FIREPERSON, CHIEF BOILER LICENSE (COMMERCIAL CONSTRUCTION ONLY)

517 HOIST ENGINEER (THREE DRUMS OR MORE) (COMMERCIAL CONSTRUCTION ONLY)

518 LOCOMOTIVE (COMMERCIAL CONSTRUCTION ONLY)

519 OVERHEAD CRANE ( INSIDE BUILDING PERIMETER) (COMMERCIAL CONSTRUCTION ONLY)

520 TRACTOR . BOOM TYPE (COMMERCIAL CONSTRUCTION ONLY)

GROUP 5 2020-11-16 40.93 21.70 62.63

2021-05-03 41.73 22.85 64.58

521 AIR COMPRESSOR 450 CFM OR OVER (TWO OR MORE MACHINES) (COMMERCIAL CONSTRUCTION ONLY)

522 CONCRETE MIXER (COMMERCIAL CONSTRUCTION ONLY)

523 CONCRETE PUMP UP TO 31 METERS/101 FEET OF BOOM

524 DRILL RIGS, HEAVY ROTARY OR CHURN OR CABLE DRILL WHEN USED FOR CAISSON FOR ELEVATOR OR
BUILDING CONSTRUCTION (COMMERCIAL CONSTRUCTION ONLY)

525 FORKLIFT (COMMERCIAL CONSTRUCTION ONLY)

526 FRONT END, SKID STEER 1 C YD AND OVER

527 HOIST ENGINEER ( ONE OR TWO DRUMS) (COMMERCIAL CONSTRUCTION ONLY)

528 MECHANIC-WELDER (ON POWER EQUIPMENT) (COMMERCIAL CONSTRUCTION ONLY)

529 POWER PLANT (100 KW AND OVER OR MULTIPLES EQUAL TO 100KW AND OVER) (COMMERCIAL
CONSTRUCTION ONLY)

530 PUMP OPERATOR AND/OR CONVEYOR (TWO OR MORE MACHINES) (COMMERCIAL CONSTRUCTION
ONLY)

531 SELF-ERECTING TOWER CRANE UNDER 100 FEET MEASURED FROM BOOM FOOT PIN (COMMERCIAL
CONSTRUCTION ONLY)

532 STRADDLE CARRIER (COMMERCIAL CONSTRUCTION ONLY)

533 TRACTOR OVER D2 (COMMERCIAL CONSTRUCTION ONLY)

534 WELL POINT PUMP (COMMERCIAL CONSTRUCTION ONLY)

GROUP 6 2020-11-16 39.42 21.70 61.12

2021-05-03 40.22 22.85 63.07

535 CONCRETE BATCH PLANT (COMMERCIAL CONSTRUCTION ONLY)

536 FIREPERSON, FIRST CLASS BOILER LICENSE (COMMERCIAL CONSTRUCTION ONLY)

537 FRONT END, SKID STEER UP TO 1 C YD
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538 GUNITE MACHINE (COMMERCIAL CONSTRUCTION ONLY)

539 TRACTOR OPERATOR D2 OR SIMILAR SIZE (COMMERCIAL CONSTRUCTION ONLY)

540 TRENCHING MACHINE (SEWER, WATER, GAS) EXCLUDES WALK BEHIND TRENCHER

GROUP 7 2020-11-16 38.30 21.70 60.00

2021-05-03 39.10 22.85 61.95

541 AIR COMPRESSOR 600 CFM OR OVER (COMMERCIAL CONSTRUCTION ONLY)

542 BRAKEPERSON (COMMERCIAL CONSTRUCTION ONLY)

543 CONCRETE PUMP/PUMPCRETE OR COMPLACO TYPE (COMMERCIAL CONSTRUCTION ONLY)

544 FIREPERSON, TEMPORARY HEAT SECOND CLASS BOILER LICENSE (COMMERCIAL CONSTRUCTION
ONLY)

545 OILER (POWER SHOVEL, CRANE, TRUCK CRANE, DRAGLINE, CRUSHERS AND MILLING MACHINES, OR
OTHER SIMILAR POWER EQUIPMENT) (COMMERCIAL CONSTRUCTION ONLY)

546 PICK UP SWEEPER (ONE CUBIC YARD HOPPER CAPACITY) (COMMERCIAL CONSTRUCTION ONLY)

547 PUMP AND/OR CONVEYOR (COMMERCIAL CONSTRUCTION ONLY)

GROUP 8 2020-11-16 36.29 21.70 57.99

2021-05-03 37.09 22.85 59.94

548 ELEVATOR OPERATOR (COMMERCIAL CONSTRUCTION ONLY)

549 GREASER (COMMERCIAL CONSTRUCTION ONLY)

550 MECHANICAL SPACE HEATER (TEMPORARY HEAT NO BOILER LICENSE REQUIRED) (COMMERCIAL
CONSTRUCTION ONLY)

TRUCK DRIVERS

GROUP 1 * 2020-11-16 33.65 19.95 53.60

601 MECHANIC . WELDER

602 TRACTOR TRAILER DRIVER

603 TRUCK DRIVER (HAULING MACHINERY INCLUDING OPERATION OF HAND AND POWER OPERATED
WINCHES)

GROUP 2 2020-11-16 29.70 16.60 46.30

604 FOUR OR MORE AXLE UNIT, STRAIGHT BODY TRUCK

GROUP 3 2020-11-16 33.00 19.95 52.95

605 BITUMINOUS DISTRIBUTOR DRIVER

606 BITUMINOUS DISTRIBUTOR (ONE PERSON OPERATION)

607 THREE AXLE UNITS

GROUP 4 * 2020-11-16 25.10 10.85 35.95

7



LABOR CODE AND CLASS EFFECT
DATE

BASIC
RATE

FRINGE
RATE

TOTAL
RATE

608 BITUMINOUS DISTRIBUTOR SPRAY OPERATOR (REAR AND OILER)

609 DUMP PERSON

610 GREASER

611 PILOT CAR DRIVER

612 RUBBER-TIRED, SELF-PROPELLED PACKER UNDER 8 TONS

613 TWO AXLE UNIT

614 SLURRY OPERATOR

615 TANK TRUCK HELPER (GAS, OIL, ROAD OIL, AND WATER)

616 TRACTOR OPERATOR, UNDER 50 H.P.

SPECIAL CRAFTS

701 HEATING AND FROST
INSULATORS

2020-11-16 43.56 20.15 63.71

2021-06-07 45.56 20.20 65.76

702 BOILERMAKERS 2020-11-16 39.69 28.82 68.51

2021-01-01 41.39 28.82 70.21

703 BRICKLAYERS 2020-11-16 35.29 28.61 63.90

2021-05-01 38.29 28.61 66.90

704 CARPENTERS 2020-11-16 31.70 22.03 53.73

2021-05-03 33.75 22.03 55.78

705 CARPET LAYERS (LINOLEUM) 2020-11-16 34.37 20.32 54.69

2021-06-01 37.02 20.32 57.34

706 CEMENT MASONS 2020-11-16 34.56 20.13 54.69

2021-05-01 36.51 20.13 56.64

707 ELECTRICIANS 2020-11-16 39.77 28.11 67.88

2021-06-02 41.36 28.83 70.19

708 ELEVATOR CONSTRUCTORS 2020-11-16 51.55 40.48 92.03

2021-01-01 53.28 41.79 95.07

709 GLAZIERS 2020-11-16 32.31 21.98 54.29

710* LATHERS 2020-11-16 31.44 18.43 49.87
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712 IRONWORKERS 2020-11-16 33.99 30.70 64.69

2021-05-01 36.19 30.70 66.89

714 MILLWRIGHT 2020-11-16 39.04 21.72 60.76

2021-05-01 40.99 21.72 62.71

715 PAINTERS (INCLUDING HAND
BRUSHED, HAND SPRAYED, AND
THE TAPING OF PAVEMENT
MARKINGS)

2020-11-16 32.16 21.17 53.33

716 PILEDRIVER (INCLUDING
VIBRATORY DRIVER OR
EXTRACTOR FOR PILING AND
SHEETING OPERATIONS)

2020-11-16 38.96 25.03 63.99

2021-05-01 41.01 25.03 66.04

717 PIPEFITTERS . STEAMFITTERS +$200,000 2020-11-16 44.00 22.90 66.90

2021-07-01 46.05 22.90 68.95

-$200,000 2020-11-16 41.30 21.90 63.20

2021-07-01 43.35 21.90 65.25

718 PLASTERERS 2020-11-16 35.14 20.63 55.77

2021-05-01 36.74 20.63 57.37

719 PLUMBERS +$200,000 2020-11-16 44.00 22.90 66.90

2021-07-01 46.05 22.90 68.95

-$200,000 2020-11-16 41.30 21.90 63.20

2021-07-01 43.35 21.90 65.25

720* ROOFER 2020-11-16 35.10 18.39 53.49

721 SHEET METAL WORKERS 2020-11-16 35.07 27.63 62.70

2021-05-03 37.17 27.63 64.80

722* SPRINKLER FITTERS 2020-11-16 40.04 22.60 62.64

723 TERRAZZO WORKERS 2020-11-16 38.91 19.40 58.31

724 TILE SETTERS 2020-11-16 28.18 26.35 54.53

2021-05-03 31.18 26.35 57.53
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725 TILE FINISHERS 2020-11-16 20.69 20.74 41.43

2021-05-03 22.19 20.74 42.93

726 DRYWALL TAPER 2020-11-16 32.91 21.17 54.08

727 WIRING SYSTEM TECHNICIAN 2020-11-16 41.42 18.16 59.58

728 WIRING SYSTEMS INSTALLER 2020-11-16 29.02 15.34 44.36

729 ASBESTOS ABATEMENT WORKER 2020-11-16 32.58 20.15 52.73

730 SIGN ERECTOR 2020-11-16 30.03 16.79 46.82
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ATTACHMENT A 
PRIME CONTRACTOR RESPONSE  

RESPONSIBLE CONTRACTOR VERIFICATION AND CERTIFICATION OF COMPLIANCE 

PROJECT NUMBER: ____________________________________________________ 

This form includes changes by statutory references from the Laws of Minnesota 2015, chapter 64, 
sections 1-9. This form must be submitted with the response to this solicitation. A response 
received without this form, will be rejected. 

Minn. Stat. § 16C.285, Subd. 7. IMPLEMENTATION. … any prime contractor or subcontractor or motor carrier that 
does not meet the minimum criteria in subdivision 3 or fails to verify that it meets those criteria is not a responsible 
contractor and is not eligible to be awarded a construction contract for the project or to perform work on the project… 

Minn. Stat. § 16C.285, Subd. 3. RESPONSIBLE CONTRACTOR, MINIMUM CRITERIA. "Responsible contractor" 
means a contractor that conforms to the responsibility requirements in the solicitation document for its portion of the 
work on the project and verifies that it meets the following minimum criteria: 

(1) The Contractor: 

(i) is in compliance with workers' compensation and unemployment insurance requirements;

(ii) is in compliance with Department of Revenue and Department of Employment and Economic Development
registration requirements if it has employees;

(iii) has a valid federal tax identification number or a valid Social Security number if an individual; and

(iv) has filed a certificate of authority to transact business in Minnesota with the Secretary of State if a foreign
corporation or cooperative.

(2) The contractor or related entity is in compliance with and, during the three-year period before submitting the 
verification, has not violated section 177.24, 177.25, 177.41 to 177.44, 181.03, 181.101, 181.13, 181.14, or 
181.722, and has not violated United States Code, title 29, sections 201 to 219, or United States Code, title 40, 
sections 3141 to 3148. For purposes of this clause, a violation occurs when a contractor or related entity:  

(i) repeatedly fails to pay statutorily required wages or penalties on one or more separate projects for a total 
underpayment of $25,000 or more within the three-year period, provided that a failure to pay is “repeated” only if 
it involves two or more separate and distinct occurrences of underpayment during the three-year period;

(ii)has been issued an order to comply by the commissioner of Labor and Industry that has become final;

(iii) has been issued at least two determination letters within the three-year period by the Department of 
Transportation finding an underpayment by the contractor or related entity to its own employees;

(iv) has been found by the commissioner of Labor and Industry to have repeatedly or willfully violated any of 
the sections referenced in this clause pursuant to section 177.27;

(v) has been issued a ruling or findings of underpayment by the administrator of the Wage and Hour Division 
of the United States Department of Labor that have become final or have been upheld by an administrative law 
judge or the Administrative Review Board; or

(vi) has been found liable for underpayment of wages or penalties or misrepresenting a construction worker as 
an independent contractor in an action brought in a court having jurisdiction.  Provided that, if the contractor or 
related entity contests a determination of underpayment by the Department of Transportation in a contested 
case proceeding, a violation does not occur until the contested case proceeding has concluded with a 
determination that the contractor or related entity underpaid wages or penalties;*

(vii) has been convicted of a violation of section 609.52, subd 2 (19).
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(3) The contractor or related entity is in compliance with and, during the three-year period before submitting the 
verification, has not violated section 181.723 or chapter 326B. For purposes of this clause, a violation occurs 
when a contractor or related entity has been issued a final administrative or licensing order;* 

(4) The contractor or related entity has not, more than twice during the three-year period before submitting the 
verification, had a certificate of compliance under section 363A.36 revoked or suspended based on the 
provisions of section 363A.36, with the revocation or suspension becoming final because it was upheld by the 
Office of Administrative Hearings or was not appealed to the office;* 

(5) The contractor or related entity has not received a final determination assessing a monetary sanction from the 
Department of Administration or Transportation for failure to meet targeted group business, disadvantaged 
business enterprise, or veteran-owned business goals, due to a lack of good faith effort, more than once during 
the three-year period before submitting the verification;* 

* Any violations, suspensions, revocations, or sanctions, as defined in clauses (2) to (5), occurring prior to
July 1, 2014, shall not be considered in determining whether a contractor or related entity meets the
minimum criteria.

(6) The contractor or related entity is not currently suspended or debarred by the federal government or the state of 
Minnesota or any of its departments, commissions, agencies, or political subdivisions that have authority to 
debar a contractor; and 

(7) All subcontractors and motor carriers that the contractor intends to use to perform project work have verified to 
the contractor through a signed statement under oath by an owner or officer that they meet the minimum criteria 
listed in clauses (1) to (6).   

Minn. Stat. § 16C.285, Subd. 5.  SUBCONTRACTOR VERIFICATION. 

A prime contractor or subcontractor shall include in its verification of compliance under subdivision 4 a list of all of its 
first-tier subcontractors that it intends to retain for work on the project.  Prior to execution of a construction contract, and 
as a condition precedent to the execution of a construction contract, the apparent successful prime contractor shall 
submit to the contracting authority a supplemental verification under oath confirming compliance with subdivision 3, 
clause (7). Each contractor or subcontractor shall obtain from all subcontractors with which it will have a direct 
contractual relationship a signed statement under oath by an owner or officer verifying that they meet all of the 
minimum criteria in subdivision 3 prior to execution of a construction contract with each subcontractor. 

If a prime contractor or any subcontractor retains additional subcontractors on the project after submitting its 
verification of compliance, the prime contractor or subcontractor shall obtain verifications of compliance from each 
additional subcontractor with which it has a direct contractual relationship and shall submit a supplemental 
verification confirming compliance with subdivision 3, clause (7), within 14 days of retaining the additional 
subcontractors. 

A prime contractor shall submit to the contracting authority upon request copies of the signed verifications of 
compliance from all subcontractors of any tier pursuant to subdivision 3, clause (7). A prime contractor and 
subcontractors shall not be responsible for the false statements of any subcontractor with which they do not have a 
direct contractual relationship. A prime contractor and subcontractors shall be responsible for false statements by 
their first-tier subcontractors with which they have a direct contractual relationship only if they accept the verification 
of compliance with actual knowledge that it contains a false statement. 

Subd. 5a. Motor carrier verification. A prime contractor or subcontractor shall obtain annually from all motor 
carriers with which it will have a direct contractual relationship a signed statement under oath by an owner or officer 
verifying that they meet all of the minimum criteria in subdivision 3 prior to execution of a construction contract with 
each motor carrier. A prime contractor or subcontractor shall require each such motor carrier to provide it with 
immediate written notification in the event that the motor carrier no longer meets one or more of the minimum 
criteria in subdivision 3 after submitting its annual verification. A motor carrier shall be ineligible to perform work on 
a project covered by this section if it does not meet all the minimum criteria in subdivision 3. Upon request, a prime 
contractor or subcontractor shall submit to the contracting authority the signed verifications of compliance from all 
motor carriers providing for-hire transportation of materials, equipment, or supplies for a project. 
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Minn. Stat. § 16C.285, Subd. 4.  VERIFICATION OF COMPLIANCE. 

A contractor responding to a solicitation document of a contracting authority shall submit to the contracting authority a 
signed statement under oath by an owner or officer verifying compliance with each of the minimum criteria in 
subdivision 3, with the exception of clause (7), at the time that it responds to the solicitation document. 

A contracting authority may accept a signed statement under oath as sufficient to demonstrate that a contractor is a 
responsible contractor and shall not be held liable for awarding a contract in reasonable reliance on that statement. A 
prime contractor, subcontractor, or motor carrier that fails to verify compliance with any one of the required minimum 
criteria or makes a false statement under oath in a verification of compliance shall be ineligible to be awarded a 
construction contract on the project for which the verification was submitted. 

A false statement under oath verifying compliance with any of the minimum criteria may result in termination of a 
construction contract that has already been awarded to a prime contractor or subcontractor or motor carrier that 
submits a false statement. A contracting authority shall not be liable for declining to award a contract or terminating a 
contract based on a reasonable determination that the contractor failed to verify compliance with the minimum criteria 
or falsely stated that it meets the minimum criteria. A verification of compliance need not be notarized. An electronic 
verification of compliance made and submitted as part of an electronic bid shall be an acceptable verification of 
compliance under this section provided that it contains an electronic signature as defined in section 325L.02, 
paragraph (h). 

CERTIFICATION 

By signing this document I certify that I am an owner or officer of the company, and I swear under oath that: 

1) My company meets each of the Minimum Criteria to be a responsible contractor as defined herein and is in
compliance with Minn. Stat. § 16C.285, and

2) if my company is awarded a contract, I will submit Attachment A-1 prior to contract execution, and

3) if my company is awarded a contract, I will also submit Attachment A-2 as required.

Authorized Signature of Owner or Officer: Printed Name: 

Title: Date: 

Company Name: 

NOTE: Minn. Stat. § 16C.285, Subd. 2, (c) If only one prime contractor responds to a solicitation document, 
a contracting authority may award a construction contract to the responding prime contractor even if the 
minimum criteria in subdivision 3 are not met. 
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ATTACHMENT A-1 

FIRST-TIER SUBCONTRACTORS LIST 

SUBMIT PRIOR TO EXECUTION OF A CONSTRUCTION CONTRACT 

PROJECT NUMBER: ____________________________________________________ 

Minn. Stat. § 16C.285, Subd. 5.  A prime contractor or subcontractor shall include in its verification of compliance 

under subdivision 4 a list of all of its first-tier subcontractors that it intends to retain for work on the project. Prior to 

execution of a construction contract, and as a condition precedent to the execution of a construction contract, the 

apparent successful prime contractor shall submit to the contracting authority a supplemental verification under oath 

confirming compliance with subdivision 3, clause (7). Each contractor or subcontractor shall obtain from all 

subcontractors with which it will have a direct contractual relationship a signed statement under oath by an owner or 

officer verifying that they meet all of the minimum criteria in subdivision 3 prior to execution of a construction contract 

with each subcontractor. 

FIRST TIER SUBCONTRACTOR NAMES* 
(Legal name of company as registered with the Secretary of 
State) 

Name of city where company 
home office is located 

*Attach additional sheets as needed for submission of all first-tier subcontractors.

SUPPLEMENTAL CERTIFICATION FOR ATTACHMENT A-1 

By signing this document I certify that I am an owner or officer of the company, and I swear under oath 
that: 

All first-tier subcontractors listed on attachment A-1 have verified through a signed statement under 
oath by an owner or officer that they meet the minimum criteria to be a responsible contractor as defined 
in Minn. Stat. § 16C.285. 

Authorized Signature of Owner or Officer: Printed Name: 

Title: Date: 

Company Name: 
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ATTACHMENT A-2 

ADDITIONAL SUBCONTRACTORS LIST 

PRIME CONTRACTOR TO SUBMIT AS SUBCONTRACTORS ARE ADDED TO THE PROJECT 

PROJECT NUMBER: ____________________________________________________ 

This form must be submitted to the Project Manager or individual as identified in the solicitation document. 

Minn. Stat. § 16C.285, Subd. 5. … If a prime contractor or any subcontractor retains additional subcontractors on the 
project after submitting its verification of compliance, the prime contractor or subcontractor shall obtain verifications of 
compliance from each additional subcontractor with which it has a direct contractual relationship and shall submit a 
supplemental verification confirming compliance with subdivision 3, clause (7), within 14 days of retaining the 
additional subcontractors. … 

ADDITIONAL SUBCONTRACTOR NAMES* 
(Legal name of company as registered with the Secretary of 
State)  

Name of city where company 
home office is located 

*Attach additional sheets as needed for submission of all additional subcontractors.

SUPPLEMENTAL CERTIFICATION FOR ATTACHMENT A-2 

By signing this document I certify that I am an owner or officer of the company, and I swear under oath 
that: 

All additional subcontractors listed on Attachment A-2 have verified through a signed statement under 
oath by an owner or officer that they meet the minimum criteria to be a responsible contractor as defined 
in Minn. Stat. § 16C.285. 

Authorized Signature of Owner or Officer: Printed Name: 

Title: Date: 

Company Name: 



DECLARATION OF NON-COLLUSION 
 
I hereby swear (or affirm) under penalty of perjury: 
 
1) That I am the bidder (if the bidder is an individual), a partner in the bidder (if the bidder is a 
partnership), or an officer or employee of the bidding corporation having authority to sign on its 
behalf (if the bidder is a corporation); 
 
2) That the attached bid or bids have been arrived at by the bidder independently and have been 
submitted without collusion with and without agreement, understanding, or planned common 
course of action with any other vendor of materials, supplies, equipment or services described in the 
invitation to bid, designed to limit independent bidding or competition; 
 
3) That the contents of the bid or bids have not been communicated by the bidder or its employees 
or agents to any person not an employee or agent of the bidder or its surety on any bond furnished 
with the bid or bids and will not be communicated to any such person prior to the official opening 
of the bid or bids; 
 
4) That a family relationship between a City of Duluth employee and bidder/proposer are in non-
collusion; and 
 
5) That I have fully informed myself regarding the accuracy of the statements made in this 
declaration. 
 
Signed:     

 
 
Firm Name:      

 
 
Bidder’s Federal Identification Number      
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 EQUAL EMPLOYMENT OPPORTUNITY EEO AFFIRMATIVE ACTION 

 POLICY STATEMENT & COMPLIANCE CERTIFICATE 
 

TO:   City of Duluth, MN PROJECT NUMBER & DESCRIPTION __________________________ 
 
___________________________________________________________________________________ 
 

FROM: _____________________________________________________________________________ 
 
___________________________________________________________________________________ 
 (Vendor=s name, address, telephone number) 
 

A) Employment: It is the policy of the above named FIRM to afford equal opportunity for employment to all 
individuals regardless of race, color, creed, religion, national origin, ancestry, age, sex, marital status, 
status with respect to public assistance and/or disability.  The FIRM will take affirmative action to ensure 
that we will: (1) recruit, hire, and promote all job classifications without regard to race, color, creed, 
religion, national origin, ancestry, age, sex, marital status, status with respect to public assistance, and/or 
disability, except where sex is a bona fide occupational qualification; (2) base decisions on employment 
so as to further the principle of equal employment opportunity; (3) ensure that promotion decisions are in 
accord with the principles of equal employment opportunity by imposing only valid requirements for 
promotional opportunities; (4) ensure that all personnel actions such as compensation, benefits, 
transfers, layoffs, return from layoff, FIRM sponsored training, education tuition assistance, social and 
recreational programs will be administered without regard to race, color, creed, religion, national origin, 
ancestry, age, sex, marital status, status with respect to public assistance, and/or disability.  The FIRM 
also intends full compliance with Veteran affirmative action requirements.  Additionally, minority and 
female employees shall be encouraged to participate in all FIRM activities and refer applicants.  

 
I have designated (name) _______________________________________________to direct the 
establishment of and to monitor the implementation of personnel procedures to guide the FIRM=s 
affirmative action program.  Where PROJECTS exceed $500,000, this official shall also serve as the 
liaison officer that administers the FIRM=s AMinority Business Enterprise Program.@  This official is 
charged with designing and implementing audit and reporting systems that will keep management 
informed on a monthly basis of the status of the equal opportunity area. 

 
Supervisors have been made to understand that their work performance is being evaluated on the basis 
of their equal opportunity efforts and results, as well as other criteria.  It shall be the responsibility of the 
FIRM and its supervisors to take actions to prevent harassment of employees placed through affirmative 
action efforts. 

 

B) Reports: Unless exempted by law and regulation, the FIRM shall make available and file those reports 
related to equal opportunity as may be required by the City of Duluth and State and Federal compliance 
agencies.  Requirements and Reports are defined in 41CFR60 ACompliance Responsibility for Equal 
Opportunity@ published by the U. S.Department of Labor which is incorporated herein by reference.  
Additional requirements are defined in various State and Federal Civil Rights Legislation and Rules 
promulgated thereunder. 

 

C) Nonsegregated Facilities: The FIRM certifies that it does not maintain or provide for its employees any 
segregated facilities at any of its establishments and that it does not permit its employees to perform their 
services at any location, under its control, where segregated facilities are maintained.  The FIRM certifies 
that it will not maintain or provide for its employees any segregated facilities at any of its establishments 
and that it will not permit its employees to perform their services at any location, under its control, where 
segregated facilities are maintained.  The FIRM agrees that a breach of this certification is a violation of 
the Equal Opportunity Clause in this certificate.  As used in this Certification, the term Asegregated 
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facilities@ means any waiting rooms, work area, rest rooms and wash rooms, restaurants and other eating 
areas, time clocks, locker rooms and other storage or dressing areas, parking lots, drinking fountains, 
recreation for entertainment area, transportation, and housing facilities provided for employees which are 
segregated by explicit directive or are, in fact, segregated on the basis of race, color, religion, or national 
origin, because of habit, local custom, or otherwise. 

 

D) Affirmative Action Compliance Program:   Unless exempted by regulation and law, the FIRMBif the 
FIRM has 50 or more employees and if the value of current contracts with the City of Duluth exceeds 
$50,000Bshall prepare and maintain a written affirmative action compliance program that meets the 
requirement as set forth in 41CFR60. 

 

E) Non-Compliance: The FIRM certifies that it is not currently in receipt of any outstanding letters of 
deficiencies, show cause, probable cause, or other such notification of non-compliance with EEO Laws 
and Regulations. 

 

F) Employment Goals - AConstruction@ Projects: It shall be the goal of the FIRM if the PROJECT is of a 
construction nature that in all on-site employment generated that no less than 3% of the on-site 
workforce will be minority employees and that no less than 7% of the on-site workforce will be female 
employees.  Further, it is the goal of the FIRM if the PROJECT is of a construction nature that in all on-
site employment generated that no less than 3% of the work hours generated shall be worked by minority 
employees and that no less than 7% of the work hours generated shall be worked by female employees. 

 

G) Subcontractors:  The FIRM will for all its PROJECT subcontractors regardless of tier (unless exempted 
by law and regulation) that received in excess of $2,500 require that: (1) the subcontractor shall execute 
an AEEO Statement and Certification@ similar in nature to this AStatement and Certification@, (2) said 
documentation to be maintained on file with the FIRM or subcontractor as may be appropriate. 

 
 

Executed this ________ day of ______________, 20__ by: 
 

 
________________________________________________________________________ 
Printed name and title 

 
 

________________________________________________________________________ 
Signature 

 
 

NOTE:  In addition to the various remedies prescribed for violation of Equal Opportunity Laws, the 
penalty for false statements is prescribed in 18 U.S.C. 1001. 



Bid Rigging 
 
 
 NOTICE TO ALL BIDDERS 
 

To report bid rigging activities call: 
 

       1-800-424-9071 
 

The U.S. Department of Transportation (DOT) operates the above toll-
free "hotline" Monday through Friday, 8:00 a.m. to 5:00 p.m., eastern 
time.  Anyone with knowledge of possible bid rigging, bidder collusion, 
or other fraudulent activities should use the "hotline" to report such 
activities. 

 
The "hotline" is part of the DOT's continuing effort to identify and 
investigate highway construction contract fraud and abuse and is 
operated under the direction of the DOT Inspector General.  All 
information will be treated confidentially and caller anonymity will be 
respected. 
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SECTION 00 0105 
CERTIFICATIONS PAGE 

 
PROJECT:  St. Louis County Jail Conversion to Housing 
  Duluth, Minnesota 
 
I hereby certify that this plan, specification, or report was prepared by me or under my direct supervision 
and I am a duly licensed Architect, Landscape Architect or Engineer under the laws of the state of 
Minnesota. 
 
 
ARCHITECT OF RECORD 
LHB, Inc. 
 
 
         
Name:     License No.  
 
Date:  
 
 

 
 
 

 
 
 
 
 

Andy Madson 50555

January 10, 2020

Mechanical and 
Electrical Engineer 
signatures are obsolete. 
 
Divisions 21 - 26 
removed via Addendum 
No. 1
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LHB, INC. 
 
 
         
Name:     License No.  
 
Date: 
 
 
 
LANDSCAPE ARCHITECT 
LHB, INC. 
 
 
 
         
Name:     License No. 
 
Date:  
 
 
 

END OF SECTION 
 
 

Lydia Major 46911
January 10, 2020

Daniel G. Shaw 41423

January 10, 2020
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SECTION 00 3100
AVAILABLE PROJECT INFORMATION

PART 1  GENERAL
1.01 REPORTS

A. The following reports are incorporated for reference only:
1. “Hazardous Material Survey Former St. Louis County Jail” prepared by AMI Consulting

Engineers P.A. dated April 19, 2018.
2. "Historic Preservation Certification Application Part 2 - Description of Rehabilitation"

1.02 EXPLORATIONS, REPORTS, AND DOCUMENTS
A. The explorations, reports, and documents referenced by this section are not part of the contract

documents. The information represented by these explorations, reports, and documents was
considered by architect for project design purposes. The owner and architect do not imply that
the information and tests contained therein are necessarily representative, exhaustive, or
comprehensive and expressly disclaim any warranties as to their accuracy or reliability for
bidder’s purposes or purposes of construction. The bidder may use this information and the
data bidder judges appropriate, but bidder is not entitled to rely on any of the information,
technical data, non-technical data, interpretations, or opinions contained therein or the
completeness thereof. Bidder’s reliance on such for bidder’s purpose is solely at bidder’s own
risk.

1.03 EXISTING STRUCTURE
A. All existing above ground structures at the site may not be shown on the Drawings and Bidder

shall be responsible to verify the existence and location of all above ground structures. Bidder’s
Bid shall include the costs necessary for the performance, progress, furnishing, and installing of
the Work as relates to existing above ground structures.

1.04 UNDERGROUND FACILITIES AND UTILITIES
A. The known utilities located within the areas requiring excavation for the project are as shown on

the Drawings.
B. The Owner and Architect have no reliable information regarding the existence of subsurface

structures at or contiguous to the Site other than those indicated in the Drawings. If the Bidder
suspects or verifies the existence of subsurface structures which may affect the cost,
performance, progress, furnishing, or installing of the Work in accordance with the Contract
Documents prior to the time for the opening of bids, the Bidder shall notify the Owner and
Architect promptly, in writing, of the conflict. If such an existing subsurface structure is located at
any time thereafter, Owner and Architect will consider the existing subsurface structure under
the provisions for differing conditions.

END OF SECTION 00 3100
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INTRODUCTION 

AMI Consulting Engineers (AMI) was retained by the City of Duluth to perform a hazardous 
materials survey of the former St. Louis County Jail property located at 521 West 2nd Street, 
Duluth MN 55802 (Site). The Site is occupied by one vacant building. The proposed plans 
contemplated for the Site include redevelopment into apartments or other similar multi-family 
dwelling. The work performed as part of this project was completed to meet the following 
objectives:   

1. Inventory potentially hazardous materials that should be removed and 
properly disposed prior to initiating demolition activities 

2. Comment on the condition of lead paint in the building, previously inspected 
as documented in the December 2008 report by MacNeil Environmental, Inc. 

3. Comment on the condition of asbestos in the building, previously inspected as 
documented in the December 2008 report by MacNeil Environmental, Inc. 

The building was constructed in 1923 and then continuously updated through the years and is 
roughly 34,500 square feet in size (5 floors + basement, approximately 6,000 square feet building 
footprint). The exterior of the building consists stone walls, with an asphalt roof. The roof of the 
building is believed to be sealed with an asphalt sealant with aggregate and a steel flashing 
around the edges of the roof.  

AMI preformed the hazardous materials survey on March 26th, 2018. Typical interior wall finishes 
included plaster, sheetrock, cinder block and steel. Floor finishes appeared to be a combination 
of stone, cement and steel. Ceiling finishes included painted steel, plaster, sheetrock and drop-
down ceilings. The building was vacant at the time of inspection. Photos identifying survey 
findings are included in Appendix A. A copy of AMI’s hazardous material checklist is included in 
Appendix B. 

SURVEY FINDINGS 

Asbestos Containing Materials 

An asbestos survey report, dated July 23, 2008, was conducted by MacNeil 
Environmental, Inc. The following materials where identified during that survey. 

• 5,137 linear feet of pipe insulation 
• 330 fittings 
• 130 square feet of insulation 
• 7,050 square feet of flooring 
• A total of 9 “Containment” areas were defined: Containment A-I 
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During AMI’s inspection of the building, AMI inspected the materials noted above. At the 
time of the survey it appeared that much of the asbestos noted in the survey was removed 
or in the process of being removed from the building. 

Based on available information, it appears the following quantities of asbestos-containing 
items were not removed and still exist on site: 

Containment 
Letter ID 1 

Containment 
Description 1 

Pipe 
Insulation 

(Liner Feet) 1 
Fittings 

(# fittings) 1 

floor tile and 
mastic 

(square feet) 1 
window caulk 

(unknown units) 1 
B Garage 22 5   

C 
Elevator Room, 
Freezer Room 

(sub-basement) 
325 75   

D  1st Floor    600  
I  Outside     ??? 
            
1 = amounts in table are from "Specifications for Asbestos Abatement" dated July 23, 
2008. 

Lead Containing Materials 

A lead inspection using an X-Ray Fluorescence Analyzer (XRF) was conducted on the 
property by MacNeil Environmental, Inc., which is documented in a report dated 
December 2008. During the inspection, lead paint was found throughout the property 
and it is believed no lead paint removal occurred since the 2008 report and those 
quantities noted in the report are believed to remain. AMI inspected the lead paint 
identified during the 2008 lead inspection. AMI found lead paint remaining in the 
property to be in deteriorated shape. 

PCB Containing Materials 

AMI observed numerous fluorescent light units throughout the property on the 1st floor 
and the basement. Most PCB-containing ballast had been removed. However, AMI noted 
some PCB-containing ballast in the stairwell on the 1st floor along with rooms on the first 
floor. 

Mercury Containing Materials 

Six of what AMI believes to be mercury containing fixtures were identified. Thermostats 
were present in the service lanes located between cell blocks on the 2nd, 3rd, and 4th floor. 
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Chlorofluorocarbons Containing Materials 

On the first floor, there is one window-mounted air conditioning and a ceiling-mounted 
air conditioner. In the basement, AMI identified a walk-in cooler, a chest freezer, and what 
is believed to be a discarded refrigerant pump. On the first floor, AMI discovered an 
upright refrigerator, a chemical fire suppression system, and a portable fire extinguisher.  

Potentially Hazardous Materials 

A visual inspection for miscellaneous regulated waste materials that require separate 
handling and disposal was also performed. The following is a list of these documented 
items: 

• Car Battery – Qty 1 
• Pigeon feces, dead pigeons 
• Assorted motor oil - Qty 6 quarts 
• 30-gallon drum (Contents unknown) - Qty 1 
• Gas Can (contents unknown) - Qty ½ gallon 
• PVC glue - Qty 6 eight-fluid-ounce containers 
• PVC primer - Qty 1 eight-fluid-ounce container 
• Paint thinner - Qty 1 gallon 
• Wall mounted electric fans - Qty 3 
• Assorted caulking - Qty 7 eleven-ounce tubes 
• Latex paint - Qty 1 gallon 
• 40-Watt light bulbs 
• Air compressor pumps -  Qty 3 
• Spray paint - Qty 2 cans 

Major water damage was noted in the property. All levels of the building contained 
standing water in the form of ice due to the weather. There was also mold noted in the 
building, most likely due to water entering the building. 

Underground/Aboveground Storage Tanks 

No fuel storage tanks where observed on the property. Three air compressor tanks were 
located in the basement of the building. A newer natural gas furnace is located on the 1st 
floor of the property.  

Electronics 

No electronics of note where found in the property at the time of the inspection. 
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Limitations 

In any building, the potential exists for hazardous building materials to exist inside of walls, above 
ceilings, under floors, and other inaccessible areas. AMI cannot be held responsible for any such 
hidden materials. In the case of the building demolition all contractors involved should be made 
aware of possible hidden hazardous materials, and it will be the responsibility of the contractor 
to take necessary precautions to ensure safety of their employees. If suspect material is found 
during the demolition process, they should be sampled prior to removal.   

Recommendations 

The following recommendations are provided based on the results of this hazardous materials 
inventory: 

1. Non-friable Category I asbestos was identified during the asbestos inspection 
of the former St. Louis County Jail. The asbestos removal will be a regulated 
asbestos removal project. AMI recommends that a licensed asbestos 
abatement contractor certified by the Minnesota Department of Health 
remove all identified and assumed Category I non-friable asbestos-containing 
material (ACM) prior to initiating building demolition or remodeling. If left in 
place, Category I non-friable ACM must be segregated and disposed of as 
asbestos containing waste during demolition or remodeling. Any unidentified 
suspect ACM that may be encountered during demolition activities should be 
assumed to contain asbestos until they are sampled and analyzed. ACM can 
be disposed at SKB Shamrock Environmental Landfill located at 761 MN 
Highway 45, Cloquet, MN 55720 (non-friable only), or at Vonco V Services 
located at 1100 W Gary St, Duluth, MN 55808 (friable and non-friable) with 
advance appointment. Other hazardous material can be disposed of at WLSSD 
through their Clean Shop Program located at 2626 Courtland St., Duluth, MN 
55806 by appointment only. 

2. Lead paint was identified during a previous inspection. Lead paint removal will 
be a regulated lead removal project. All loose lead paint should be scraped 
and removed as per MDH guidelines. This work should be completed by a 
certified lead abetment contractor. Suspect lead paint not initially noted 
during the previous inspection should be assumed to contain lead until they 
are sampled and analyzed. Lead paint can be disposed at SKB Shamrock 
Environmental Landfill located at 761 MN Highway 45, Cloquet, MN 55720, or 
at Vonco V Services located at 1100 W Gary St, Duluth, MN 55808 with 
advance appointment 

3. All hazardous equipment, hazardous substances and/or petroleum products 
should be removed and properly disposed of prior to building demolition or 
remodeling.  
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4. AMI recommends that all PCB ballasts located in the light fixtures be removed 
by a licensed contractor prior to demolition. PCB ballasts can be disposed of 
at WLSSD through their Clean Shop Program located at 2626 Courtland St., 
Duluth, MN 55806 by appointment only. 

5. Dead pigeons and pigeon feces can be hazardous to human health if not 
properly handled. AMI recommends that a certified professional with the 
correct training and equipment be used to clean the affected areas before any 
other work starts in the building. 

Standard of Care and Qualifications 

Services performed by AMI have been conducted in accordance with generally recogni zed 
industry standards and current MPCA and MDH guidelines, where applicable. The services 
performed by AMI have been conducted with the level of care and skill ordinarily exercised by 
reputable members of the profession, practicing in the same locality under similar budget and 
time constraints. No other warranty is made or intended. 

Prepared By: Reviewed By: 

Jordan Vargas 

Environmental Professional Assistant Environmental Department Manager 
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5.   Detailed Description of rehabilitation work 

Page 1 
 

Number  1  

Feature Site Date of Feature 1924, 1980, 2011 

Describe existing feature and its condition 

The St. Louis County Jail is a rectangular, five-story, Neo-classical Revival building that was 
constructed in 1924. There is 1980 one-story addition against the west façade of the building. The 
addition is at grade on the southeast side and below grade on northwest side. The building is 
bounded by Mesaba Avenue on the northwest and West Second Street on the south and east. The 
surrounding area to the north and northwest is primarily a residential neighborhood. The 
building’s setbacks from West Second Street are consistent with the configuration of the other 
buildings in the Duluth Civic Center Historic District, including the Saint Louis County Courthouse, 
Duluth City Hall, and Federal Building – U.S Courthouse and Custom House. This area of Duluth is 
built into a hillside which rises to the north and northwest sides, causing a grade change along the 
north and south façades of the building. 

The landscaping generally includes: grass lawn areas in front of the north and south façades; 
concrete paved sidewalks along West Second Street; paved parking spaces in front of the east 
façade and to the south of the addition; granite short walls at the front yard along West Second 
Street; a set of granite steps and walkway pavers in front of the primary entrance; a granite stair 
leading to a concrete alley along the north façade; concrete retaining walls along Mesaba Avenue, 
parallel to the north façade and along West Second Street; and trees on the north hill. There is an 
area well at the west façade under the addition. 

The site is generally in fair condition. The granite short walls appear to be in good condition. The 
granite stair is in fair condition with cracked steps and missing mortar joints. Some granite 
walkway pavers at the front of the primary entrance have settled. Concrete retaining walls are in 
fair condition with cracking. The concrete pavement is typically in fair condition with cracking, 
differential settlement, and surface deterioration, and poor condition at the alley along the north 
façade with severe cracking and differential settlement. Cracking in the asphalt layer of the 
parking spaces is typical. 

Photo numbers 

E.01-E.08, E.12, E.15-E.18, E.25, 

H.01-H.06 Drawing numbers 

C100, L100, L101, D1.00, A0.10, 

E0.01 

Describe work and impact on feature 

The non-historic one-story addition will be removed to restore the historic setting of the site and 
provide parking for the proposed residential use. The northwest concrete wall of the addition will 
remain and act as a retaining wall. The retaining wall will be stabilized with soil nailing 
reinforcement to counteract the lateral earth pressure (pending structural investigations). The 
existing parking lot will be re-paved to provide a more efficient parking layout. One new concrete 
driveway will be created at the west parking area. Concrete retaining walls will remain as is. The 
existing concrete sidewalks will mostly remain and be repaired (see Item #12). The concrete 
sidewalk along the west granite short wall will be removed to build a concrete ramp providing 
code-required accessibility to the building. Portions of the existing concrete sidewalk and the 
existing curb cut will be removed to accommodate the new concrete driveway and curb cut. A 6-
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granite stair is in fair condition with cracked steps and missing mortar joints. Some granite 
walkway pavers at the front of the primary entrance have settled. 
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foot-wide portion of the west granite short wall will be removed for the installation of a concrete 
walkway providing code-required accessibility to the front yard. The granite stair, steps, and 
walkway pavers will remain and be repaired. Small cracks will be infilled with stone restoration 
mortars. Deteriorated beyond repair granite pieces will be replaced with granite cladding salvaged 
from the demolition of the 1980 addition. The area well at the west side will be backfilled. 

New landscaping will include turf at the east portion of the front yard, shrubs along the short 
granite walls to provide some privacy to the front yard, a patio paved with granite salvaged from 
the demolition of the 1980 addition, exterior lighting (see Item #30), and trees aligned along West 
Second Street to restore the historic landscaping (see historic photos in attachment). A concrete 
pad will be installed at the east side of the building to accommodate a new transformer (see Item 
#30). 
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foot-wide portion of the west granite short wall will be removed for the installation of a concrete 
walkway providing code-required accessibility to the front yard. The granite stair, steps, and 
walkway pavers will remain and be repaired. Small cracks will be infilled with stone restoration 
mortars. Deteriorated beyond repair granite pieces will be replaced with granite cladding salvaged 
from the demolition of the 1980 addition. 
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Number  2  

Feature Exterior Walls - Masonry Date of Feature 1924, 1980, 2011 

Describe existing feature and its condition 

The St. Louis County Jail is constructed of load-bearing exterior brick and clay tile walls finished 
with grey granite cladding. The addition is constructed of cast-in-place concrete walls clad with 
grey granite. Each façade of the 1924 building features a decorative granite roundel at each upper 
corner and a terra cotta cornice. The cornice consists of closely spaced modillions supporting a 
projecting roofline embellished with acroteria. The upper portion of the south façade’s corners 
bears a sculptured cartouche or shield, above which is an animal head. The primary entrance of 
the 1924 building features a granite portico with an ornamental entablature. The 1980 addition 
features vertical granite panels protruding from the southeast façade. 

Window openings on the 1924 building and 1980 addition feature granite sills. There is a metal 
fire escape on the north façade of the building (see Item #8). 

The masonry is generally in good to fair condition with missing mortar joints, biological growth, 
graffiti, abandoned embedded metal hardware, and limited minor cracking. The granite window 
sills are in good condition. The terra cotta cornice appears to be in good condition. 

Photo numbers E.01-E.10, E.15-E.23, E.25 Drawing numbers 

S1.30 – S1.50, S3.00, D1.00, 

D2.00, D2.01, A0.10, A2.00, 

A2.01, M2.00 

Describe work and impact on feature 

The walls of the 1980 addition will be mostly removed as part of the demolition of the addition 
(see Item #1). The terra cotta cornice, granite cladding, portico, ornamental features, and sills will 
remain. Stone rehabilitation will include limited spot repointing, crack infills, graffiti removal, and 
cleaning. Deteriorated or missing mortar joints will be repointed per Preservation Brief 2: 
Repointing Mortar Joints in Historic Masonry Buildings. Repointing mortar will match the color, 
texture, strength, joint width, and profile of the existing mortar joints. Graffiti will be removed by 
using removal techniques that will not damage the surface of the granite. Chalked graffiti will be 
removed with soft brushes or by poulticing with water, organic solvents or alkali-based paint 
removers. Alkali-based bleaches may be used in a poultice to bleach or decolorize certain dyes 
contained in some painted graffiti. The base of the granite cladding will be cleaned using the 
gentlest means possible. Cleaning will follow guidance as provided in Preservation Brief 1: 
Assessing Cleaning and Water‐Repellant Treatments for Historic Masonry Buildings. 

The granite cladding of the 1924 building will be repaired at the junction with the 1980 addition. 
Holes in the granite will be patched with stone restoration mortars to match. Granite damaged 
beyond repair will be replaced with granite cladding salvaged from the demolition of the 1980 
addition. Alternately, if technically not feasible, suitable substitute materials matching the existing 
granite in appearance, color, and texture will be used. The first-level south window opening at the 
west façade will be restored to its original size by infilling the base of the wall with salvaged 
granite or suitable substitute materials. Clay tile salvaged form the removal of interior partition 
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walls will be reused to reconstruct the window opening at the interior (see Item #15). If not 
feasible, concrete masonry units will be used. At the interior face of exterior walls of the 1924 
building, the brick and clay tile masonry will be locally removed at the second through fourth 
levels to create beam pockets supporting new steel channel beams (see Item #13 for more 
details). 
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Number  3  

Feature Windows Date of Feature 1924, 1980, unknown 

Describe existing feature and its condition 

All window openings are historic. Each façade displays regular patterns of fenestration with 
evenly-spaced rectangular punched window openings. The majority of the windows were 
previously removed and the openings infilled with glass block. One basement window on the 
north façade appears to be historic, as it consists of a multi-divided lite steel window with wire 
glass and steel bars. Most non-historic windows feature an inner small metal vent, hopper-style 
aluminum window or one-by-one aluminum window, and have steel bars and an operable metal 
screen on the interior side. On the south façade, the four first-level window openings to the west of 
the primary entrance have an aluminum sliding window with glass block above. According to 
historic photographs, historic windows were casement style with divided lights and hopper-style 
transoms above. Basement windows have masonry window wells. The historic windows of the 
light well at the fourth level were removed when the fifth level was added (see Items #16 and 
#17). The historic steel frame and safety bars remain at some window openings of the light well 
and were removed and infilled with concrete masonry units (CMU) elsewhere. The first-level 
south window bay at the west façade was altered and converted to a door bay. The 1980 addition 
features metal sliding windows and steel lintels. 

The historic window that remains at the basement is in poor condition with severe corrosion and 
non-historic alterations such as the installation of an inner vent. Non-historic windows are in fair 
condition with cracked and missing glass blocks, staining, missing sealing joints, surface 
deterioration and corrosion on the blades of the inner vents, staining at the inner aluminum 
windows, surface corrosion and peeling paint at the interior steel bars, and surface corrosion at 
the operable metal screens. The aluminum sliding windows are typically in good to fair condition 
with missing or deteriorated sealant joints. The metal windows and steel lintels of the addition are 
in fair condition with evidence of corrosion. Window wells appear to be in fair condition with 
miscellaneous debris accumulating at the bottom. 

Photo numbers E.01-E.08, E.19-E.24, H.01 Drawing numbers 

D1.00-D1.40, D2.00, D2.01, 
A2.00, A1.40, A1.72, A1.73, 
A1.74, A2.01, A2.32, A3.00, 
A5.30, A5.31 

Describe work and impact on feature 

The non-historic glass block, vents, aluminum windows, and metal screens will be removed. The 
historic basement window and interior steel bars throughout the building will be typically 
removed. Interior steel bars will remain at the south windows of the transverse corridors and the 
glass doors of the fire escape (see Item #8). Based on a historic photograph and in the absence of 
any other historical documentation, new painted aluminum windows matching the historic steel 
window configuration and assumed profiles will be installed and consist of simulated divided light 
casement windows with a fixed transom above. Code-required fall-prevention devices will be 
installed at the interior side of the windows. To reduce the amount of ductwork to be installed at 
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the units to provide tempered air, interior window screens will be installed to reduce heat gain 
from sunlight. Basement level windows will be fixed and have simulated divided lights. Window 
wells will remain and the debris will be removed. At the fourth-level light well, window openings 
with CMU infills will mostly remain as is. Seven of these infilled window bays will be altered to 
provide access to the units and new stair shaft (see Items #22 and #28). The remaining steel 
window frames and safety bars at the fourth-level light well will be removed and infilled with 
CMU. On exterior walls, the existing exterior sealant will be carefully removed and new high-
quality elastomeric sealant will be installed at the perimeter of each window opening. 
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Number  4  

Feature 

Primary Entrances – South and 

Southeast Façades Date of Feature 1924, 1980 

Describe existing feature and its condition 

There are two primary entrances at the first level of the building. The primary entrance on the 
south façade of the building is above grade and consists of historic double-leaf metal-paneled 
doors with a decorative metal transom above. The primary entrance located at the east end of the 
southeast façade of the addition features a non-historic hollow metal storefront door with a clear 
glass light and a side transom. 

The historic metal door is in fair condition with staining, evidence of corrosion on the frame, and a 
missing west door leaf (stored on site). The non-historic metal door is in fair condition with 
evidence of corrosion and surface deterioration. 

Photo numbers E.01, E.02, E.07, E.10, E.13, E.18 Drawing numbers 

D1.00, D2.00, D2.01, A0.10, 

A1.00, A1.60, A2.00, A2.01, A5.30 

Describe work and impact on feature 

The historic metal door of the 1924 building will remain, be reused as a primary entrance, and be 
restored. The west door leaf stored on site will be re-installed. The two door leaves will be fixed in 
their open position. Surface corrosion will be removed from the doors and transom with a soft 
wire brush. A transparent rust-inhibitive product will be applied on the doors and frame. The 
historic hardware will remain. Historic doors will be fixed in their open position and the doorway 
will remain open.  
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Number  5  

Feature 

Secondary Entrances – North, West, 

and Southeast Façades Date of Feature 1924, 1980 

Describe existing feature and its condition 

There is a secondary entrance located in the second eastern bay of the north façade. The 
secondary entrance provides access to the first-level kitchen and kitchen storage rooms. This 
service door appears to be historic and consists of a single-leaf metal door with a one-over-one 
wire glass light and divided wire glass transom and side lites. The non-historic addition features a 
secondary entrance flat slab metal door at the west end of the southeast façade. 

The historic metal door is in poor condition with severe corrosion, distorted metal paneling, and a 
non-historic alteration (modern aluminum-framed glass lite). The non-historic metal door is in fair 
condition with missing paint, corrosion, and loose hardware. 

Photo numbers E.02, E.05, E.07, E.08, E.11, E.14 Drawing numbers 

D1.00, D2.00, D2.01, A0.10, 

A1.00, A2.00, A2.01, A5.30 

Describe work and impact on feature 

The service door at the 1924 building is deteriorated beyond repair and will be removed and 
replaced with a new custom metal-framed door matching the historic door and transom 
configuration with simulated divided lights. An accessible secondary entrance will be provided at 
the west façade of the 1924 building by reusing the existing doorway connecting the building to 
the 1980 addition. The non-historic interior door at the doorway will be removed and replaced 
with a new aluminum door with a glass lite (see also Item #28). 
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Number  6  

Feature 

Loading Entrance – Garage Door at 

East Façade Date of Feature Unknown 

Describe existing feature and its condition 

There is a non-historic metal overhead garage door with a non-historic divided wire glass transom 
in the center bay of the east façade that provides access to the lower level. The garage door 
opening is historic. 

The non-historic metal door is in fair condition with distorted metal paneling, surface 
deterioration, and staining. 

Photo numbers E.03, E.12, E.15, H.01 Drawing numbers 

D1.00, D2.01, A0.10, A1.00, 

A2.01, A5.30, M2.00 

Describe work and impact on feature 

The non-historic garage door will be removed and replaced with a custom double-leaf metal door 
with recessed panels and simulated divided lights, matching the historic door configuration based 
on a historic photograph. The historic garage door appeared to be a metal-paneled accordion door 
with clear lights. A metal exhaust vent louver will be provided at the new garage door transom 
(see Item #29 for more details). 
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Number  7  

Feature Signage Date of Feature 1924 

Describe existing feature and its condition 

Historic exterior building signage remains and includes: 1) the words “THIS BUILDING WAS 
ERECTED IN THE YEAR A.D. 1923 BY THE SAINT LOUIS COUNTY BOARD, AS A JAIL FOR THE SAFE 
KEEPING OF THE PRISONERS” carved in the metal transom above the primary entrance at the 
south façade; 2) “THE GREAT PRIVILEGE IS GIVEN TO ALL TO DEVELOP STRENGTH OF 
CHARACTER, TO LEAD CLEAN AND HONEST LIVES, TO RENDER DILIGENT AND WORTHY 
SERVICE, TO HELP OTHERS AND TO BE LOYAL CITIZENS OF THE REPUBLIC AND OBEDIENT TO 
ITS LAWS” carved in the terra cotta frieze along the south façade. 

The historic metal signage is generally in fair condition and poor condition along the door opening 
with signs of corrosion. The historic terra cotta signage appears to be in good condition. 

Photo numbers E.01, E.02, E.08, E.10, H.01, H.03 Drawing numbers 

G0.02, D1.00, D2.00, A0.10, 

A2.00 

Describe work and impact on feature 

The historic terra cotta signage will remain as is. The historic metal signage will remain and be 
repaired (see Item #4). Per building use and standard code requirements, the rehabilitation work 
will also include the installation of exterior and interior signage. Exterior signage will be provided 
for the accessible parking stall and building entrances. Accessible building entry directional 
signage will be installed at two locations on the south short granite wall (see Item #1). A free-
standing accessible parking stall signage will be installed at the front of the accessible parking stall 
at the west parking area. New metal signage reading ”521 W. 2ND STREET” will be installed in the 
mortar joints of the north granite short wall along West Second Street. Interior signage will 
include: unit entrance and directions, elevator and stairs, community spaces, support spaces and 
mechanical rooms, room occupancy, emergency exit signage, and evacuation maps. 
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Number  8  

Feature Fire Escape Date of Feature Unknown 

Describe existing feature and its condition 

There is a non-historic metal fire escape at the third eastern bay of the north façade that is 
connected to the second through fourth levels of the building. A small vestibule – historically a 
“servery room” (see historical drawings) – provides access to the fire escape at the north end of 
the transverse central corridor (see Item #20). The second through fourth-level fire escape doors 
consist of double-leaf steel doors with two by three wire glass lite, divided transom, steel bars on 
the interior side, and appear to be historic. The fire escape is anchored to the exterior walls. 

The metal fire escape is in fair condition with distorted landings, peeling paint, and surface 
corrosion. The steel doors leading to the fire escape are in fair to poor condition with evidence of 
corrosion and broken wire glass panes. 

Photo numbers E.05, E.19 Drawing numbers 

D1.20, D1.40, D2.00, A0.10, 

A1.20, A1.40, A2.00, A5.30 

Describe work and impact on feature 

The fire escape will be removed. Anchor holes in the granite cladding will be patched with stone 
restoration mortars to match as close as possible. The second-through fourth-level steel doors and 
bars will remain and be repaired. Wire glass panes will be replaced with clear glass. Light rust, 
flaking and excessive paint with be removed with manual or mechanical abrasion techniques, such 
as a wire brush. At locations where medium to severe corrosion occurred, techniques such as 
chemical cleaning or sandblasting with low pressure (80‐100 psf) with a grit size between #10‐
#45, and a pencil point blaster will be used. Doors will then be gently cleaned and primed with 
rust-inhibiting primer and repainted with two coats of finish paint (compatible with the primer). 
Doors will be fixed in closed position. The masonry surrounds will be caulked with a high-quality 
elastomeric sealant. 
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Number  9  

Feature Roof – Roofing, Parapet, Drainage Date of Feature 1978, 1980, 2011 

Describe existing feature and its condition 

The building has a non-historic flat roof without parapet on all four sides. The roof construction is 
part of the 1978 fifth-level addition. The current roofing system is a modern replacement (2011) 
and consists of a low-slope rubber membrane. Roof edges feature non-historic metal coping. The 
current drainage system consists of non-historic internal rainwater leaders. The non-historic 
addition has a flat roof with concrete roof pavers over a rubber membrane. The short parapet 
walls on the northwest, southeast and southwest sides are covered with granite coping. 

The roofing membrane of the building is in good to fair condition with evidence of former patch 
repairs and staining due to ponding water. The metal coping is in good condition. The condition of 
the roofing system of the addition could not be assessed as it was concealed by the concrete roof 
pavers. The concrete pavers are in fair condition with loose and cracked pavers, debris, and 
biological growth. The granite coping is in good condition. 

Photo numbers E.25-E.30 Drawing numbers 

S1.60, S4.00, A1.40, A1.50, 

A2.32, A3.00 

Describe work and impact on feature 

At the 1924 building, the roofing membrane, metal coping, and drainage system will remain as is. 
Six 2 by 4 foot structural openings will be made in the non-historic pre-cast concrete roof planks 
to install skylights. The metal-framed skylights will provide natural daylight to the fourth-level 
light well (see also Item #16). The skylights will protrude up to 16 in above the roof level. Steel 
angle headers will be anchored at each end of the structural openings. Short steel angles will be 
welded to the steel angle headers to provide support to the new skylights. 
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Number  10  

Feature Roof – Penthouse, Access Date of Feature 1978 

Describe existing feature and its condition 

The roof is currently accessed through the metal rooftop door of the non-historic penthouse 
enclosing the primary vertical circulation core of the building (see Items #22 and #23). The 
penthouse protrudes above the roof level, is made of CMU, and is finished with painted brick 
veneer. The addition does not have a dedicated roof access. 

The CMU is in fair condition with graffiti on the interior wall faces. The rooftop door is in fair 
condition with surface corrosion, and peeling and missing paint. The brick veneer is in fair 
condition with minor staining and abandoned embedded metal rods that are corroded. 

Photo numbers 

E.01, E.02, E.05, E.25, E.26, E.29, 

5.17, 5.18 Drawing numbers 

D2.00, D2.01, A1.50, A2.00, 

A2.01, A3.01, A4.01 

Describe work and impact on feature 

The non-historic penthouse will remain as is. The interior face of the CMU walls will be painted. 
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Number  11  

Feature Roof - Mechanical Equipment Date of Feature N/A 

Describe existing feature and its condition 

The building does not currently have mechanical equipment on the roof. 

Photo numbers E.26-E.28 Drawing numbers A1.40, M2.40 

Describe work and impact on feature 

To avoid strengthening the existing roof structure and having a rooftop unit that would be visible 
from Mesaba Avenue, a new make-up air mechanical unit will be installed in the east mechanical 
room at the fifth level to provide the building with tempered air. Mechanical roof penetrations will 
be created, including: boiler intake and exhaust vents, louvered outside vents, and water heater 
intakes and flues. 
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Number  12  

Feature Structure Date of Feature 

1924, ca. 1976, 1978, 1980, 

various unknown 

Describe existing feature and its condition 

The building has historic load-bearing brick and clay tile exterior walls and clay tile interior walls. 
The basement level features stone walls, clay tile walls, and exposed round concrete columns. The 
CMU walls at the perimeter of the fifth level and at the penthouse level are not historic. The floors 
at the lower through fourth levels are historic and constructed of concrete, concrete over a steel-
plated ceiling, or concrete over clay tile over a steel-plated ceiling. At the fifth level, there is a non-
historic concrete slab poured over the historic steel-plated ceiling of the fourth level (see also Item 
#17). The third through fifth levels are supported by the steel framing of the cells and corridors 
(see Item #13). Historic steel beams are exposed at the second through fourth-level transverse 
corridors (see Item #20). The non-historic addition is constructed of cast-in-place concrete walls. 

Generally, stone basement walls are painted and clay tile walls are plastered. There are 
mechanical chases in the perimeter walls at the first through fourth level that used to 
accommodate the former vertical steam piping system. Some first-level interior clay tile walls 
were removed likely ca. 1976. CMU walls are typically painted. 

The concrete columns and stone and clay tile walls at the lower level are in fair condition with 
typical deterioration of the finishes (see Item #25). The brick and clay tile walls at the first 
through fourth levels are in fair condition with broken and missing masonry units. The CMU walls 
are generally in good condition and fair condition with peeling paint, dark staining, and graffiti. 
The steel beams at the transverse corridors are in fair to poor condition with corrosion and 
peeling paint. Floors are generally in good to fair condition (see Items #26 and #27). 

Photo numbers 

L.09, L0.10, L.13, L.15-L.17, 1.01, 

1.14, 1.15, 1.22, 1.23, 1.48-1.50, 

2.05, 2.07, 2.20, 3.05, 3.06, 3.08, 

3.09, 3.31, 4.05-4.07, 4.11, 4.12, 

4.14, 4.15, 4.27, 4.28, 5.01, 5.04-

5.18 Drawing numbers 

S1.10-S1.60, D1.00-D1.40, A1.00-

A1.40, A2.31-A2.33, A3.00, A3.01, 

A4.00, A5.01, A5.21, A6.01 

Describe work and impact on feature 

At perimeter walls and interior walls slated to remain, broken and missing brick and clay tile walls 
will be replaced to match the existing. Brick and clay tile partition and closet walls will be 
selectively removed at the first level to accommodate the new unit layout, and at the mechanical 
shaft at the fifth level. The existing mechanical chases in the perimeter walls will remain as they 
are and will be reused to the extent possible. The chases will be covered with gypsum board over 
steel channels (see Item #25 and #29 for more details). Some interior CMU walls will be removed 
at the fifth level. The fifth-level perimeter CMU walls supporting the roof structure and the CMU 
walls of the penthouse will remain. 
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Seven historic window openings infilled with CMU at the fourth level light well will be made taller 
and converted to door openings to provide access to residential units and the new west stair shaft 
(see Items #3 and #22). The non-historic CMU infills and historic brick below the windows will be 
removed. Five window openings at the west end of the fourth-level light well will be infilled with 
CMU. Door openings will be converted to windows and window openings will be created at the 
CMU walls of the non-historic fifth-level center corridor to provide indirect natural daylight to the 
units flanking the fourth-level light well. Windows will be metal-framed, single lite, and fixed. 

The steel-plated ceilings and beams will remain and be repaired. Surface corrosion will be 
removed with a wire brush. A rust-inhibitive primer and paint will be applied on the beams. 
Concrete floors will remain and be repaired in accordance with Preservation Brief 15: Preservation 
of Historic Concrete: Problems and General Approaches. Concrete rehabilitation work will include 
injecting cracks with an elastomeric, urethane, or polyurethane sealant to keep out moisture and 
reduce air infiltration. Sand will be applied onto the surface of the sealant to help conceal the 
repair and blend with the adjacent concrete. Sections of floor to be removed include: new 
mechanical chases from the first through fifth levels, the northeast corner of the building for the 
construction of a new stair shaft (see Item #22), the non-historic fifth-level corridor (see Item 
#20), and six locations at the fifth level for the creation of two-story units (see Item #17). Floor 
penetrations will be provided within units and support spaces to accommodate new HVAC, 
ductwork, and plumbing. Floor openings will be infilled with concrete at the first-level floor at the 
non-historic service stair, and the fourth-and fifth-level floors at the mechanical air shaft. 
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Number  13  

Feature Structure – Cell Framing Date of Feature 1924, various unknown 

Describe existing feature and its condition 

The second, third, and fourth levels feature a self-supporting steel-framed system that provides 
structural support for the jail cells and corridor walls. The steel-framed system is constructed of 
steel bars and plate walls that support the floors above. Floors are composite systems made of 
concrete over a steel-plated ceiling or concrete over clay tile over a steel-plated ceiling (see Item 
#12). The second- through fourth-level steel-framed system is supported by the second-level 
concrete slab. 

The steel framing is typically in fair condition with evidence of surface corrosion and peeling paint. 
Framing is in poor condition at the third-level mechanical corridors (see Item #20) with severe 
corrosion of some steel angles and plates. 

Photo numbers 

2.07, 2.09, 2.11-2.15, 2.19, 2.23, 

2.24, 2.26, 2.27, 3.10-3.13, 3.16-

3.18, 3.23, 3.24, 3.26-3.32, 4.06, 

4.17-4.22, 4.29-4.31 Drawing numbers 

S1.20-S1.50, S3.00, D1.20, D1.40, 

A1.20, A1.40, A1.61, A1.70, 

A1.71, A2.10, A3.00 

Describe work and impact on feature 

After nearly a decade of study and difficult rehabilitation attempts, the jail cells on the second 
through fourth levels have proven to be the greatest obstacle to the successful reuse of the St. 
Louis County Jail building. Given the density, small footprint, and negative connotations associated 
with the cells, some steel bar and plate cell walls will be removed to accommodate residential 
units at the second through fourth levels. Thanks to a sensitive design approach, almost 40% of 
the steel-plated and bar walls of the cells will be retained. 

Given the self-supporting feature of the existing steel cell framing, the partial removal of some cell 
walls requires a structural strengthening of the floor framing. New steel beams and columns will 
be installed to retain and restore the structural capacity of the existing floor framing. Steel channel 
beams will be installed under the steel-plated ceilings of the second through fourth levels and be 
exposed. At connections with existing masonry walls, the steel beams will be pocketed into the 
masonry and bear on welded steel bearing plates anchored into the masonry. Steel tubular 
columns will be installed throughout the second and third levels and support the new beams; 
therefore reducing the amount of wall connections with the perimeter brick and clay tile walls 
(see structural drawings). The new columns will be typically concealed by new partition walls or 
installed within an existing steel-plated wall. Some columns will be installed within the steel-bar 
walls of the transverse corridors and the living room of the new units. 

The steel-plated walls of the cells will remain exposed in the mechanical corridors. 

Cell walls to remain that are located within units will be typically concealed within a new gypsum 
wall enclosure. Gypsum wall enclosures will be installed at demising walls and bathrooms to 
conceal plumbing, and between the kitchens and living rooms to conceal the steel bars. The upper 
portion of the steel bar walls between the kitchens and living rooms at the cells of the second and 
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third levels will remain exposed to retain the feeling of transparency and diffusion of natural 
daylight, also respecting the historic use of the building. Historic steel-plated and bar walls will be 
either fully removed or partially removed to accommodate new doorways within the units. Steel 
plates will be salvaged and used to patch holes in the steel-plated ceilings (see Item #26). At the 
steel bar walls of the prisoners’ and guards’ corridors, the top portion of the bar wall will remain 
exposed and have a new steel channel on each side to retain a sense of the historic perimeter 
circulation (see detail 3/S3.00).  

 

  



HISTORIC PRESERVATION CERTIFICATION APPLICATION 
PART 2 – DESCRIPTION OF REHABILITATION 

Property name St. Louis County Jail       NPS Project Number 39,526 

Property address 521 West Second Street, Duluth, MN 55802 

5.   Detailed Description of rehabilitation work 

Page 19 
 

Number  14  

Feature Lower Level Date of Feature 1924 

Describe existing feature and its condition 

The lower level consists of a large open space on the west side with support spaces on the east 
side. There is a transverse hallway to the west of the primary vertical circulation core (see Item 
#22). There is a historic vault at the east end of the open space. There are non-historic lockers 
along the south wall of the open space. The support spaces, which are articulated around the 
primary vertical circulation core, include a garage, a mechanical room, and storage rooms. There is 
a non-historic refrigeration room in the northeast storage room. The garage, which is at grade at 
West Second Street, is about three feet above the lower level’s unfinished slab. The lower level is 
primarily unfinished with exposed concrete slab on grade, concrete columns, and painted stone, 
brick, and CMU walls. The clay tile perimeter walls are plastered. The lower level is connected to 
the St. Louis County Courthouse via a concrete tunnel (see Item #21). 

The lower level is generally in fair condition (see Items #25, #26 and #27on interior finishes). 

Photo numbers L.01-L.23 Drawing numbers 

S1.00, D1.00, A1.00, A1.73, 

A1.80, A2.33, A3.00, A3.01, 

A4.00, A4.01, A6.01 

Describe work and impact on feature 

The lower level will typically continue to accommodate support spaces including tenant storage 
on the west side and mechanical rooms on the east side. The open space will consist of tenant 
storage boxes distributed by new double-loaded corridors. The historic vault will remain and be 
use as a storage room. The non-historic lockers will be removed. New interior wood stud walls 
clad with plywood will be constructed in the open space for tenant storage boxes. A water service 
room will be created at the northeast corner of the large open space. A laundry room will be 
provided in the southeast mechanical room. The garage will accommodate a trash/recycling room. 
The non-historic refrigeration room will be removed. The northeast storage room will 
accommodate one bathroom, one bedroom, and closets of the two-story unit #108 (see also Item 
#15). New interior gypsum walls will be constructed in unit #108. The elevator mechanical room 
will accommodate the new electrical service. A new concrete or metal stair and landing will be 
provided at the north side of this room to accommodate the difference in floor level with the 
hallway. At the open space, the upper portion of the new storage walls will consist of galvanized 
wire mesh, allowing the column capitals of the mushroom concrete slab to be exposed and visible 
from the new corridors (see also Item #12). Horizontal metal angles will be fastened to the new 
stud walls at the top and bottom of the wire mesh. 
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Number  15  

Feature First Level Date of Feature 

1924, ca. 1976, 1980, various 

unknown 

Describe existing feature and its condition 

The first-level layout consists of partitioned office and support spaces distributed by a center 
double-loaded corridor on the western half of the building. The eastern half of the building 
features a lobby (see Item #19), a vault, additional office spaces, restrooms, and closets 
surrounding the primary vertical circulation core (see Item #22). There is a mezzanine level at the 
east end of the building above the lower-level garage that has a short double-loaded corridor, an 
office, and a few support spaces. There is a meat cooler at the northeast office that does not appear 
to be historic. Interior partition walls consist of historic clay tile walls finished with plaster and 
some non-historic CMU and gypsum board walls. Alterations made to the first level include the 
removal of interior partition walls at some offices and restrooms at the southwest corner of the 
building. The first level is typically finished with historic terrazzo flooring over a concrete slab, 
plaster walls, and suspended plaster ceilings. In addition, the vestibule, lobby, and southeast office 
also feature stone wainscot and cladding, and decorative crown mouldings. The southwest offices 
have non-historic dropped acoustical tile ceilings. 

The first level is generally in poor condition because of the removal of the former vertical steam 
piping system in perimeter walls, non-historic alterations, and long-term deterioration patterns 
(see Items #25, #26, and #27 on interior finishes). 

Photo numbers 1.01-1.47 Drawing numbers 

S1.10, D1.00, A1.00, A1.60, 

A1.70, A1.71, A1.73, A1.74, 

A1.80, A1.90, A2.10, A2.30, 

A2.31, A3.00, A3.01, A4.00, 

A4.01, A6.00 

Describe work and impact on feature 

The first level will generally consist of residential units on the western half and common spaces on 
the eastern half. Most of the historic clay tile office and closet walls will be removed to provide an 
efficient layout for the units (see Item #12). The vault will remain and be reused as a storage 
room. Non-historic CMU walls, gypsum walls, and the meat cooler will be removed. Typical studios 
feature an open kitchen/dining space with a sleeping area, and one bathroom. Typical one-
bedroom apartments feature an open kitchen/dining space, one bedroom, one walk-in closet, and 
one bathroom. The northeast storage room will be converted to a two-story unit (room #108; see 
also Item #22). New interior partition walls will be constructed between and within the new units. 
New walls will not obstruct window bays. The mezzanine level will mostly remain as is (see Item 
#20). The historic vestibule, lobby, and southeast office will remain and be reused and their 
finishes will be mostly restored (see Items #19, #25, #26, and #27). New mail boxes will be 
provided at the west side of the north secondary entrance. 
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Number  16  

Feature Second through Fourth Level Date of Feature 

1924, 1971, 1978, various 

unknown 

Describe existing feature and its condition 

A transverse central corridor separates the second though fourth levels into two separate sections 
having cells. Each second- and third-level section has bath cells at its east ends. The finishes of the bath 
cells are not historic (see Item #25 and #27). The cells are distributed by prisoner’s corridors that run 
along the north and south sides of the building (see Item #20). The prisoners’ corridors are accessed 
through a safety vestibule on the second and third levels. There are guards’ corridors along the 
perimeter of the building on the second and third levels. The second and third levels share the same 
layout and structural load-bearing system (see Item #13). The fourth level features cells distributed by 
prisoners’ corridors at the west section. The center corridor at the west section used to be a light well 
(see Items #17 and #20). The east section has six non-historic cells along the north and east façades 
that are accessible via a horizontal circulation space that used to accommodate the school room (see 
Item #20). These cells have glazed concrete block walls. Cell #12 of the west section – see historical 
drawings – was altered to accommodate an additional shower room to the west of the juvenile and 
women’s recreation rooms. The second through fourth levels are primarily unfinished given their 
utilitarian function and typically feature exposed concrete floors, steel cell framing, steel-plated 
ceilings, steel beams, and plaster on perimeter walls. Each cell typically features one or two wall-
mounted metal bed(s), one sink, one water closet, one radiator (fourth level only) and one wall- or 
ceiling-mounted light fixture. 

The second through fourth levels are generally in poor condition (see Items #25, #26, and #27 on 
interior finishes). 

Photo numbers 2.01-2.27, 3.01-3.32, 4.01-4.31 Drawing numbers 

S1.30-S1.50, S3.00, D1.20, D1.40, 

A1.20, A1.40, A1.61, A1.70-A1.74, 

A1.81, A1.82, A2.10, A2.32, 

A2.33, A3.00, A3.01, A4.00, 

A4.01, A5.01, A6.00 

Describe work and impact on feature 

The second through fourth levels will primarily consist of residential units and a few support spaces 
(electrical). Some of the historic steel-plated and bar walls of the cells and corridors, the historic wall-
mounted beds, and the non-historic cells at the fourth level will be removed to accommodate new units 
(see also Items #13 and #20). Typical studios feature one kitchen, one living room with a sleeping area, 
and one bathroom. Typical one-bedroom apartments feature one kitchen, one living room, one 
bedroom, one walk-in closet, and one bathroom. Typical two-bedroom apartments feature one kitchen, 
one living room, two bedrooms, and one bathroom. At the fourth level, units on the west side of the 
transverse corridor will be two-story one- and two-bedroom apartments with a double-height ceiling 
at the dining space/living room (see also Item #17). At the second and third levels, unit entrances will 
be recessed from the corridor (see Item #20). At the fourth level, the historic light well will be reused 
as a corridor to provide access to the units (see Item #20). New interior partition walls will be 
constructed between and within the new units. New walls will not obstruct window bays. 
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Number  17   

Feature Fifth Level Date of Feature 1924, 1978 

Describe existing feature and its condition 

According to archival sources, it appears that the roof of the fourth level was an outdoor space 
used as an exercise yard. The open-air yard was accessed through a penthouse at the fifth level. 
The construction of the fifth level in 1978 involved several alterations to the building, including: 
removal of the roofing materials and gypsum blocks at the fourth-level light well floor and 
installation of a new concrete slab, removal of the roofing materials and gypsum blocks at the 
fourth-level roof down to the historic steel-plated ceiling and installation of a concrete slab 
throughout the new fifth level (enclosing the fourth-level light well), construction of CMU walls 
along the perimeter of the new fifth level, and vertical extension of the fifth-level penthouse to 
provide access to the roof of the new fifth level. The fifth level is a primarily partitioned space that 
includes a recreation room, storage rooms, mechanical rooms, and community spaces (e.g. 
“television” and “music” rooms, see past drawings). The center double-loaded observation 
corridor providing access to these rooms is connected to the primary vertical circulation core to 
the east and fourth-level secondary stair to the west (see Item #22). The fifth level is mostly 
unfinished with non-historic painted CMU, gypsum board partitions, precast concrete roof deck, 
exposed concrete slab, exposed ductwork, and exposed piping. 

The fifth level is generally in good condition (see Items #25, #26 and #27 on interior finishes). 

Photo numbers 5.01-5.16 Drawing numbers 

S1.60, S4.00, D1.40, A1.40, A1.72, 

A1.73, A1.74, A1.82, A2.32, 

A3.00, A3.01, A4.00, A4.01, 

A5.01, A6.01 

Describe work and impact on feature 

The fifth level will consist of residential units on the western half and mechanical rooms on the 
eastern half of the building. Some of the CMU and all of the gypsum interior partition walls will be 
removed. The non-historic concrete slab will be removed at the center corridor to restore the 
historic fourth-level light well and at six locations to create a double-height space at the dining 
space/living room of the units. The removal of the slab at the units aims to provide indirect 
natural daylight to the fifth-level bedrooms, thus avoiding the need for creating new window 
openings in exterior walls. The apartments will be two-story units (see Item #16 for unit 
descriptions). A new stair will be installed in the fourth-level dining space/living room to provide 
access to the bedrooms and walk-in closets at the fifth level (see also Items #16 and #22). New 
interior partition walls will be constructed between and within the new units. A mechanical unit 
will be installed in the west mechanical room (see Item #11). 
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Number  18  

Feature Addition Date of Feature 1980 

Describe existing feature and its condition 

The non-historic addition consists of an open-plan center office space flanked by smaller offices at 
each end. The addition generally features an unfinished concrete slab, ceramic tile flooring, 
interior steel stud walls clad with gypsum, and dropped acoustical ceiling tiles. 

The addition is generally in fair condition (see Items #25, #26 and #27 on interior finishes). 

Photo numbers 1.48-1.53 Drawing numbers 

D1.00, D2.00, D2.01, A0.10, 

A1.00, A2.00, A2.01 

Describe work and impact on feature 

The non-historic addition will be removed (see Items #1). The masonry of the 1924 building will 
be repaired at the junction with the addition (see Item #2 for more details). 
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Number  19  

Feature Circulation – Lobby and Vestibule Date of Feature 1924, ca. 1976, unknown 

Describe existing feature and its condition 

The main lobby is accessible from the primary entrance on the south façade of the building 
through a small vestibule (see Item #4). The lobby consists of a public space at the west and an 
open office space at the east. The lobby provides access to the central corridor, office spaces, and 
the elevator and stair of the primary vertical circulation core (see Items #22 and #23). The lobby 
space was altered over time, to include: installation of non-historic windows and door at the west 
counter at the public space and at the east end of the office space; installation of non-historic 
gypsum partitions and infills at the west and south sides of the primary stair shaft and northwest 
doorway; and removal of a door and counter at the public space. The lobby and vestibule were 
historically highly finished spaces featuring historic terrazzo flooring, stone wainscot and 
cladding, plaster walls, decorative crown mouldings, and suspended plaster ceilings concealing the 
second-level concrete slab. 

The lobby is generally in poor condition. The vestibule is in fair to poor condition (see Items #25, 
#26, and #27 on interior finishes). 

Photo numbers 1.03-1.11 Drawing numbers 

D1.00, A1.00, A1.60, A1.80, 

A2.30, A2.31, A3.00, A3.01, A6.00 

Describe work and impact on feature 

The historic lobby and vestibule will be restored. Deteriorated or missing plaster walls, decorative 
crown mouldings, suspended plaster ceilings, stone wainscot and terrazzo flooring will be 
repaired (see Items #25, #26 and #27 for more details). The non-historic windows and door at the 
west counter of the public space and east end of the office space will be removed. The opening at 
the east end will be infilled with a new gypsum wall and door providing access to unit #107. The 
non-historic gypsum wall infill and partitions at the west and south sides of the primary stair shaft 
will be removed to restore the historic relationship between the lobby and the primary stair shaft, 
which is made possible by the creation of a new code-compliant stair at the northwest corner of 
the building (see Item #22 for more details). Extant historic counters will remain. 

 

  



HISTORIC PRESERVATION CERTIFICATION APPLICATION 
PART 2 – DESCRIPTION OF REHABILITATION 

Property name St. Louis County Jail       NPS Project Number 39,526 

Property address 521 West Second Street, Duluth, MN 55802 

5.   Detailed Description of rehabilitation work 

Page 25 
 

Number  20  

Feature Circulation – Corridors Date of Feature 

1924, ca. 1976 1978, various 

unknown 

Describe existing feature and its condition 

Horizontal circulation typically consists of single- and double-loaded corridors spanning west to 
east. A double-loaded corridor provides access to the offices and support spaces at the first and 
fifth levels. The historic first-level corridor leads to the addition at the west end of the building. 
The fifth-level corridor is not historic (see Item #17). There is a historic short double-loaded 
corridor at the first mezzanine level at the east end of the building providing access to an office 
and a few support spaces. There is a historic transverse corridor at the lower level. A historic 
transverse central corridor to the west of the primary vertical circulation core separates the 
second- through fourth-level layout into two separate sections. At the second and third levels, each 
section has a center mechanical corridor flanked by cells on each side. Prisoners’ corridors 
provide access to the cells at the north and south sides of the building and a guards’ corridor runs 
along the perimeter of the building. The mechanical, prisoners’ and guards’ corridors are all 
accessed via the transverse central corridor. Transverse corridors feature cell door operating 
devices on the west and east sides, and a vestibule and janitor’s closet on the north side. At the 
east section of the fourth level, the guards’ corridor was altered and extended towards the south 
façade to provide access to the non-historic cells along the perimeter of the building (see Item 
#16). At the west section of the fourth level, the current corridor used to be a light well prior to the 
addition of the fifth level (see Items #16 and #17). The light well has non-historic concrete 
flooring, painted historic brick walls, and non-historic exposed galvanized metal decking at the 
ceiling. There is a non-historic metal gate at the west end of the light well. There is a short double-
loaded corridor at the northeast end of the non-historic addition leading to the center office space. 
Historic corridors are finished with terrazzo flooring or borders, concrete flooring, plaster walls, 
steel cell bars and plates, and painted steel-plated ceilings and galvanized metal decking. Non-
historic corridors feature concrete flooring, CMU and gypsum walls, painted pre-cast concrete 
ceilings, and dropped acoustical tile ceilings. 

Historic corridors are typically in poor condition with deteriorated or missing finishes. Non-
historic corridors are generally in good to fair condition (see Items #25, #26, and #27 on interior 
finishes). 

Photo numbers 

L.04, L.11, 1.12, 1.13, 1.44, 1.48, 

2.05, 2.07, 2.08, 2.10, 2.12, 2.13, 

2.16, 2.18, 2.20-2.24, 3.05-3.09, 

3.11, 3.12, 3.14, 3.15, 3.17, 3.19-

3.24, 3.28, 3.29, 3.31, 3.32, 4.05-

4.09, 4.17, 4.18, 4.23-4.26, 4.29, 

4.30, 5.05, 5.06 Drawing numbers 

S1.30-S1.50, S3.00, D1.00-D1.40, 

D1.90, A1.00-A1.40, A1.61, 

A1.70-A1.74, A1.80-A1.82, A2.32-

A2.34, A3.00, A3.01, A5.01 
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Describe work and impact on feature 

At the lower level, new double-loaded corridors will be created at the west open space to provide 
access to the tenant storage. At the first level, the historic west corridor and east mezzanine 
corridor will mostly remain. Portions of the west corridor will be removed at the west end to 
create a new code-required stair shaft and doorway, and a new entrance for unit #106 (see Item 
#22). The east doorway at the west corridor will be enlarged. A door opening will be created for 
unit #103. Based on historical and past drawings, the historic doorway at unit #103 was infilled 
ca. 1976. Three west corridor door openings will be infilled with insulated steel stud framing 
finished with gypsum (see also Item #28). A portion of the short mezzanine corridor will be 
removed at the storage closet to connect the mezzanine level to the elevator. 

At the second and third levels, the transverse central corridors will remain: steel bar and plated 
walls will remain exposed; the north janitor’s closet and vestibule will remain; a furred wall will 
be provided at the elevator (see Item #23); one door operating device will remain and the two 
others will be removed to facilitate circulation within the corridor. The steel bar walls of the 
prisoners’ and guards’ corridors will be removed for the units. However, to retain a sense of the 
historic perimeter circulation, the top portion of the steel bar walls will remain exposed in the 
units (see Item #13). The majority of the steel-plated walls of the mechanical corridors will be 
retained, remain exposed, and be reused to provide access to the units. Steel plates will be 
selectively removed at the unit entrances to create a recess. The option of reusing the guards’ 
corridor doorways as an entrance for the units adjoining the transverse corridors was explored. 
Reusing these doorways would require the removal of portions of the historic steel plated walls to 
bring the width of the doorways to code. To avoid this level of altering historic wall materials, 
access to these units will be provided through the utilitarian, mechanical corridors. The historic 
guards’ corridor doorways will remain, be exposed, and be enclosed by a new gypsum partition 
wall at the unit side. 

At the fourth level, the transverse central corridor will remain (treatments similar to the second 
and third level). The west prisoners’ and east guards’ corridors will be removed for the units. The 
light well will remain and be reused to provide access to the units. The non-historic metal gate will 
be removed. A new short corridor will be created to the east of the primary stair shaft to provide 
access to the new east units (see Item #22). At the fifth level, the corridor will mostly remain and 
be infilled with CMU or gypsum at the southwest and southeast portions to create a double-height 
light well. 

Openings in interior walls will be infilled with CMU or gypsum at the first-level southeast office 
and the fifth-level vestibule. New door and doorway openings will be provided at the west steel-
plated wall of the lower-level elevator mechanical room and the west brick wall of the 
trash/recycling room #009. New interior partition walls will be provided for the residential units 
and tenant storage. Typical new interior partition walls will consist of CMU or insulated steel stud 
walls finished with gypsum board.  
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Number  21  

Feature Circulation – Tunnel Date of Feature Unknown 

Describe existing feature and its condition 

The lower level is connected to the St. Louis County Courthouse via a concrete tunnel. The tunnel 
is accessed through a sloped floor at the southeast corner of the lower level (see Item #24). The 
tunnel has an exposed concrete floor and slab above, and painted concrete walls. The tunnel is 
infilled with a CMU wall and a flat slab single-leaf metal door about 20 feet away from the building. 
The portion of the tunnel on the property of the Courthouse is operated and maintained by the St. 
Louis County. 

The concrete of the tunnel is in fair condition with peeling paint and staining likely due to water 
intrusion. The tunnel was not evaluated for structural integrity. 

Photo numbers L.01, L.02 Drawing numbers D1.00, A0.10, A1.00 

Describe work and impact on feature 

The tunnel opening at the jail building will be infilled with CMU at the east perimeter wall of the 
building. 
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Number  22  

Feature Circulation – Stairs Date of Feature 1924, 1978, various unknown 

Describe existing feature and its condition 

The primary vertical circulation core includes a stair shaft and is located in the center of the 
building towards its eastern end. The stair shaft is historic and does not appear to have been 
altered over time except at the first, fifth, and roof levels (see Items #10, #17 and #19). The shaft 
runs from the lower level to the roof level and contains primary stair A. The shaft features historic 
painted steel-plated and plaster walls, a multi-divided steel window wall with wire or clear glass 
and steel safety bars at the west wall on the second through fourth levels, multi-divided lite steel 
windows with (painted) wire glass at the south wall, non-historic CMU walls at the fifth and 
penthouse levels, and painted pre-cast concrete planks at the ceiling of the roof penthouse. Stair A 
consists of a historic metal stair with metal railings, wood handrails, plaster at the underside of the 
stair flights and landings, terrazzo steps and landings at the lower through fourth levels, and a 
non-historic metal stair and railing at the fifth and penthouse levels. There are two secondary 
service stairs running from the lower to the first level: 1) one historic stair near the east end of the 
north façade (stair B) and 2) one non-historic stair leading to the office to the west of the lobby 
(stair C). The shaft enclosing stair B has historic steel-plated and plaster walls. Stair B is a historic 
metal stair with a metal railing, wood handrail, terrazzo steps and landings, and plaster at the 
underside of the stair flights and landings. Stair C is a concrete stair with non-slip rubber treads 
and risers. There is a non-historic secondary stair located in the middle of the fourth level center 
corridor of the west section (stair D) that runs from the fourth to the fifth level. Stair D is an 
unfinished concrete stair with wall-mounted metal handrails. The shafts enclosing stairs C and D 
are typically painted CMU walls. 

Stair B and the historic portion of stair A are in fair to poor condition with peeling paint and 
evident signs of corrosion. The metal railing at stair B is partially missing. The non-historic portion 
of stair A, stair C, and stair D are in good to fair condition with staining, loose rubber risers at stair 
C, and signs of corrosion at the non-historic metal portion of stair A. 

Photo numbers 

L.05, L.06, L.18, L.21, 1.03, 1.16, 

1.38, 1.43, 2.01-2.03, 3.01-3.03, 

3.06, 4.01-4.03, 4.25, 5.01-5.03, 

5.06, 5.14, 5.17 Drawing numbers 

S1.00-S1.50, D1.00-D1.40, D1.90, 

A1.00-A1.50, A1.72-A1.74, A1.80-

A1.82, A1.90, A2.32, A4.00, 

A4.01, A4.06, A6.00 

Describe work and impact on feature 

The installation of a new code-compliant stair shaft is critical to the reactivation the building, as 
the historic primary stair A does not meet the code requirements. To reduce the amount of 
alterations to stair A, a floor opening will be created at the northwest corner of the building 
between the lower and the fourth levels to install a new stair shaft. The floor opening was 
designed to accommodate a stair layout that would not obstruct the north window bays of the 
west façade. The new stair shaft will be made of painted CMU walls, feature a metal stud framed 
interior wall finished with gypsum, have a wood stair, and a code-required metal gate at the first 
level. The existing floor slab will be supported by the new CMU walls and steel framing (see also 
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Item #13). 

The stair shafts, stairs, and finishes of the historic stairs A and B will remain. The terrazzo will be 
cleaned, sealed, and polished (see Item #27). Deteriorated plaster will be repaired (see Item #25 
for plaster restoration). The metal stairs, steel-plated walls, multi-divided lite steel window wall 
with bars, and multi-divided lite steel windows will remain and be repaired. Surface corrosion will 
be removed with a wire brush. The steel walls, windows, and bars will receive a rust-inhibitive 
primer and be repainted with two coats of finish paint (compatible with the primer). The paint on 
the wire glass of the multi-divided steel windows at the south wall will be scraped. Stair A will be 
used as an exit access stair. Alterations at the shaft of stair A will include: removal of the non-
historic gypsum infill and partition at the first level (see Item #19); removal of the lower-level east 
and south steel-plated and bar shaft walls; install a draft curtain and sprinklers at the ceiling of the 
first through fourth levels; install a furred wall finished with gypsum on both wall faces at the unit 
side of the shaft south wall (see detail 1/A6.00); enlarge the west door opening about 6 inches to 
the north to comply with code at the second through fourth levels; and enlarge the access panel 
opening on the east shaft wall to provide access to the mechanical corridors at the second through 
fourth levels. Enlarging the access panels at the east shaft walls allows the project to reuse the east 
mechanical corridors to provide access to the units; therefore avoiding alterations to the guards’ 
corridor doorways (see Item #20). Metal railings and wood handrails will remain and be re-
finished. The non-historic portion of stair A at the fifth and penthouse levels will remain. Stair B 
will be used as a private stair for the two-story unit #108. The west handrail will be removed to 
install a new interior partition wall enclosing unit #108. The handrail will be reused to rebuild the 
portion that is missing at the south side. The non-historic stairs C and D will be removed. 

A new stair and landing will be provided at the lower-level elevator mechanical room (see Item 
#14). Six new stairs will be provided at the two-story units of the fourth level (see Items #16 and 
#17). Most stairs will be constructed of metal and have a spiral shape. The new stair at unit #406 
will be made of wood and feature a code-required intermediate landing as the unit floor area at 
the fifth level will exceed 250 SF. 
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Number  23  

Feature Circulation – Elevator Date of Feature Unknown 

Describe existing feature and its condition 

There is a metal elevator that is part of the primary vertical circulation core of the building 
together with stair A. The elevator shaft is historic and runs from the lower to the fourth level. The 
elevator features a metal-paneled accordion door with wire glass lite at the shaft side and a metal-
bar sliding door at the elevator cab side. In addition, there is a historic dumbwaiter to the east of 
the kitchen that runs from the first to the fourth level. 

The elevator and dumbwaiter are not code-compliant and in fair to poor condition with peeling 
paint and evident signs of corrosion. 

Photo numbers 

L.11, L.12, 1.33-1.36, 2.04, 3.01, 

3.04, 3.06, 4.04 Drawing numbers 

D1.00-D1.40, A1.00-A1.40, A2.33, 

A3.01, M1.00–M1.40 

Describe work and impact on feature 

The historic elevator shaft will be retained (see Item #22 on metal restoration). To avoid intrusive 
structural alterations to the historic elevator shaft and floor slabs around it, a custom-made front-
rear elevator will be designed to fit within the existing enclosure. The elevator cab will be 
removed. The accordion and sliding doors will be removed for the installation of a fire-rated 
furred wall and smoke control door. One leaf of the first-level accordion door will be salvaged and 
hung to a new interior partition wall in front of the elevator shaft at the first level. An opening will 
be created at the west side of the shaft at the lower and first mezzanine levels to provide 
accessibility to the new trash/recycling room and historic office, respectively. The dumbwaiter 
equipment will be removed. The dumbwaiter shaft will remain and be reused to run new piping. 
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Number  24  

Feature Circulation – Ramps Date of Feature 1924 

Describe existing feature and its condition 

There is a concrete ramp at the southeast corner of the lower level leading to the tunnel (see Item 
#21). The ramp features a tubular metal railing at the west end. There is a short concrete ramp 
leading to the large open-space area of the lower level. 

The concrete ramps are in fair condition with staining and miscellaneous debris on the top 
surface. The metal railing is in fair condition with surface corrosion. 

Photo numbers L.03-L.05, L.14 Drawing numbers D1.00-D1.40, A1.00-A1.40, A5.01 

Describe work and impact on feature 

The ramp at the southeast corner of the lower level will remain and be cleaned. The metal railing 
will remain and be prepped, primed, and re-painted. The short concrete ramp leading to the west 
open space will remain and be cleaned. New wall-mounted metal handrails will be provided at 
each side of the new plywood partitions. 

New short concrete ramps will be provided at the following locations to accommodate the 
difference in finished floor level with the new gypcrete flooring at the units (see Item #27 for more 
details): the east end of the west mechanical corridors and west end of the east mechanical 
corridors at the second and third levels; to the east of the light well at the fourth level, and at the 
new east short corridor at the fourth level. A small portion of the existing concrete slab at the west 
or east end of the second-level mechanical corridors, fourth-level corridor to the east of the light 
well, and fourth-level new east corridor (see Item #20) will be removed to feather up the new 
concrete ramps. 
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Number  25  

Feature 

Interior Finishes – Exterior and 

Partition Walls Date of Feature 

1924, ca. 1976, 1980, various 

unknown 

Describe existing feature and its condition 

The building features the following interior wall finishes: 

1. Plaster. Plaster is typically found at the interior side of exterior walls, some interior walls 
at the lower level, and most interior walls at the first level. 

2. Stone. The walls and columns of the lobby, the vestibule, and the first-level southeast office 
are finished with stone wainscot. Some salvaged stone wainscot is stored in an office at the 
first level. 

3. Gypsum. There are several modern gypsum partition walls in the addition and at the first 
and fifth levels of the building. The shafts of stairs A and C have non-historic gypsum walls 
or infills at the first level. 

4. Ceramic tile. The modern second- through fourth-level bath cells and fourth-level cells at 
the east section have non-historic glazed concrete block. A first-level shower and restroom 
feature non-historic ceramic tile and ceramic tile wainscot, respectively. 

Plaster is in fair condition with hairline cracking and missing or peeling paint, and poor condition 
where it is cracked, loose, delaminating, missing, or has peeling paint. The stone wainscot and 
cladding are in fair to poor condition where it is broken, cracked, missing, or stained. Gypsum 
walls are generally in fair condition with staining, peeling paint, and missing areas. Glazed 
concrete block and ceramic tile are typically in good to fair condition with broken or missing tiles. 

Photo numbers 

L.03-L.05, L.07-L.11, L.13-L.20, 

L.22, L.23, 1.01-L1.31, L1.34, 

L1.37, L1.38, L1.40-L1.42, L1.44, 

L1.46-L1.53, 2.08-2.10, 2.16, 2.18, 

2.20-2.22, 2.25, 3.08-3.10, 3.14-

3.16, 3.19-3.22, 3.25, 4.07-4.10, 

4.12, 4.15-4.18, 4.23-4.27, 4.29, 

4.30, 5.01, 5.04-5.18 Drawing numbers 

S1.00-S1.40, D1.00-D1.40, D1.90, 

A1.00-A1.40, A1.60-A1.74, A2.30-

A2.32, A3.00, A3.01, A4.00, 

A5.01, A5.31 

Describe work and impact on feature 

Plaster walls at the first-level lobby, vestibule, southeast office, northeast kitchen, mezzanine 
office, and the second through fourth-level transverse corridors will be retained and repaired per 
Preservation Brief 21: Restoring Historic Flat Plaster – Walls and Ceilings. Hairline cracks and small 
holes in the plaster will be repaired with a two-coat application process. For spalling areas of 
plaster, a skim coat will be applied to match the existing adjacent surface. Larger holes will have 
remaining plaster removed and the new plaster will be applied and lapped over extant historic 
plaster to create a strong and seamless patch. Missing or large expanses of deteriorated plaster 
will be replaced with finished gypsum board over metal lath. The walls will be re-painted. Plaster 
at the perimeter walls and elsewhere in the building will remain as is and be furred out with 
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gypsum board over metal channels to conceal the new electrical conduit and wiring required for 
the residential reuse; therefore avoiding the creation of chases in historic masonry walls or 
exposed conduit and wiring (see Item #30). Thermal expansion/contraction of the new furring 
wall system will not damage the existing masonry wall given the wall mass, thickness, and 
strength. At perimeter walls, no thermal insulation will be installed to reduce the possibility of 
freeze-thaw damages to the masonry. The vapor permeability of the gypsum will help prevent 
trapped moisture in the wall assembly. The change of wall thickness and interference with the 
window bays will be minimal given the shallow depth of the gypsum and metal channel furred 
wall (2 ¼ inches). Plaster will be locally removed at locations where new steel channel beams will 
be pocketed into the masonry wall (see Items #2 and #13). The existing stone wainscot and 
cladding will remain. Missing and cracked stone will be replaced with salvaged stone stored on 
site and a similar stone matching the existing. Alternately, substitute materials such as quartz or 
artificial stone resin panels will be used. Substitute materials will be compatible with the historic 
stone in appearance, size, and thickness. Their physical properties will be similar to the historic 
stone or they will be installed in a manner that tolerates differences in material properties. At the 
first-level southeast office, plaster walls and stone wainscot will remain as is and be furred out at 
the new kitchen and bathroom to conceal piping. Non-historic gypsum board walls and infills will 
be removed throughout the building (see also Item #19). The non-historic glazed concrete block 
and ceramic tile will be removed. 
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Number  26  

Feature Interior Finishes – Ceilings Date of Feature 1924, ca. 1976, 1980, unknown 

Describe existing feature and its condition 

The building features the following ceiling types: 

1. Plaster. Historic suspended plaster ceilings are found at the vestibule, the lobby, and most 
offices and support spaces of the first level. The first-level lobby, vestibule, and southeast 
office feature decorative crown mouldings. The underside of the stair flights and landings 
of stairs A and B are finished with plaster. Based on past drawings, the suspended plaster 
ceiling at the east section of the fourth level is not historic. 

2. Steel plate. Exposed historic steel plate and non-historic galvanized metal decking are 
found at the ceilings of the second through fourth levels. 

3. Dropped acoustical tile. Non-historic dropped acoustical ceiling tile systems were 
previously installed in the addition and at the first-level office located at the southwest 
corner of the building. 

4. Gypsum. There is a non-historic gypsum board soffit along the perimeter walls at the fifth 
level. 

Historic plaster ceilings and mouldings are in fair condition with hairline cracking and missing or 
peeling paint, and poor condition where they are cracked, loose, delaminating, missing, or have 
peeling paint. The non-historic plaster ceiling is in fair condition with holes and peeling paint. The 
steel-plated ceilings and galvanized metal decking are typically in fair condition with holes, 
peeling paint, and surface corrosion. The dropped acoustical tile ceilings are in poor condition 
with missing tiles. The gypsum board soffit is typically in good to fair condition with minor 
staining. 

Photo numbers 

1.01-1.10, 1.12-1.23, 1.26, 1.28-

1.31, 1.33, 1.38, 1.40-1.44, 1.46, 

1.48-1.50, 1.52, 1.53, 2.02-2.13, 

2.16, 2.18, 2.20-2.24, 3.01-3.12, 

3.14-3.17, 3.19-3.24, 3.28, 3.29, 

3.32, 4.01-4.12, 4.14, 4.15, 4.17, 

4.18, 4.20, 4.22-4.30, 5.02, 5.03, 

5.05-5.10, 5.12, 5.13, 5.15-5.18 Drawing numbers 

D1.00-D1.40, D1.90, A1.00-A1.40, 

A1.60, A1.70-A1.82, A2.30-A2.33, 

A3.00, A3.01, A4.00, A4.01, 

A4.06, A5.01, A6.00, A6.01 

Describe work and impact on feature 

Historic suspended plaster ceilings will be retained and repaired at the lobby, vestibule, and 
southeast office (see Item #25 on plaster restoration). Elsewhere in the building, the historic and 
non-historic plaster ceilings will remain as is and be covered with a new gypsum board ceiling. 
Deteriorated crown mouldings will be repaired matching the profile of the existing. Steel channels 
will be installed at the rear side of the mouldings to provide support and will be connected to the 
clay tile walls with wire ties. The ceilings and mouldings will be re-painted. Gypsum board will be 
installed at the ceiling of the flights and landings of stairs A and B where large areas of plaster is 
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missing. Historic steel-plated ceilings will be retained and remain exposed. Holes will be patched 
with steel plates salvaged from the removal of some cell walls (see Item #13). Light rust, flaking, 
and excessive paint will be removed with manual or mechanical abrasion techniques, such as a 
wire brush. Steel-plated ceilings will be gently cleaned and primed with rust-inhibiting primer and 
repainted with two coats of finish paint (compatible with the primer). The non-historic galvanized 
metal decking at the fourth level ceiling will be removed to create a double-height light well. The 
non-historic dropped acoustical tile ceiling will be removed to restore the historic ceiling height. 
The gypsum board soffit will be removed. A gypsum board soffit will be installed at the bathroom 
of unit #107. 
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Number  27  

Feature Interior Finishes – Floors Date of Feature 1924, 1978, 1980 

Describe existing feature and its condition 

The building features the following floor finishes: 

1. Terrazzo. Historic terrazzo flooring and base remain at the first and first mezzanine level, 
stair A, and stair B. The first-level corridor has terrazzo borders. The terrazzo flooring has 
a rubber floor base at some non-historic partition walls. 

2. Stone. The vestibule and a small portion of the first-level landing of stair A features stone 
flooring. 

3. Ceramic tile. The second- through fourth-level bath cells and first-level shower at the 
southwest corner of the building have non-historic ceramic tile installed on an elevated 
floor. The vestibule at the primary entrance of the 1980 addition has non-historic ceramic 
tile. 

4. Concrete. The building features historic concrete floors at the lower level, some first-level 
support spaces, and the second through fourth levels. The concrete floors at the fourth-
level light well, the fifth level, and the addition are not historic. 

5. Steel. The third-level mechanical corridors feature unfinished structural steel plates and 
angles at the floor. 

Terrazzo flooring is generally in fair condition with staining, cracking, and remnants of glue from 
previously removed non-historic flooring materials. Floor finishes between the terrazzo borders 
at the first-level corridors are missing. The stone flooring appears to be in good condition. The 
ceramic tile appears to be in good to fair condition with staining, dirt, and miscellaneous debris. 
The concrete floors appear to be in good to fair condition where cracked. Rubber floor bases are 
generally in fair condition with missing, loose, or stained floor bases. The steel plates and angles 
are in poor condition with severe signs of corrosion. 

Photo numbers 

L.01-L.19, L.21-L.23, 1.01-1.10, 

1.12-1.18, 1.20, 1.22-1.26, 1.28-

1.34, 1.37-1.44, 1.47-1.53, 2.01-

2.05, 2.07-2.27, 3.01-3.32, 4.01-

4.22, 4.24-4.31, 5.01-5.18 Drawing numbers 

S1.00-S1.40, D1.00-D1.40, A1.00-

A1.40, A1.70-A1.74, A2.31, A3.00, 

A3.01, A4.00, A4.01, A4.06, 

A5.01, A6.00 

Describe work and impact on feature 

The terrazzo flooring will be retained and cleaned, sealed, and polished. Cracks will be patched 
with epoxy matching the existing. The terrazzo will be gently cleaned with a pH balanced cleaner. 
The rubber floor base will be removed. The first-level corridor will be finished with a self-leveling 
resin or epoxy between the terrazzo borders to create a code-compliant level surface. The stone 
flooring will be retained and cleaned. The non-historic ceramic tile flooring and elevated floors 
will be removed. Concrete floors will remain as is and be covered with an acoustic membrane and 
gypcrete flooring at the unit side of the second through fourth levels to provide acoustical 
insulation between floors and retain the exposed steel-plated ceilings (see Item #26). The steel at 
the third-level mechanical corridors and the concrete at the second-level mechanical corridors, 
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fourth-level light well, and fourth-level new east corridor will be topped with a concrete slab to 
match the finished floor level at the unit side and create ramps providing accessibility (see Item 
#24). The third-level mechanical corridors steel plates and angles will remain as is and act as 
formwork for the new concrete slab that will provide a level surface. The concrete flooring will 
remain exposed and be sealed elsewhere throughout the building. Floor openings will be created 
at several locations (see Item #12). 
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Number  28  

Feature Interior Finishes – Doors Date of Feature 

1924, ca. 1976, 1980, various 

unknown 

Describe existing feature and its condition 

The building has historic sliding and hinged cell doors made of steel bars with a food slot, sliding 
steel-paneled doors with a three-by-three divided lite and a food slot, steel doors with multi-
divided wire glass lights and safety bars, metal-paneled doors, metal-paneled doors with a 
transom above (metal-paneled transom, hopper-style transom with wire glass), and metal-
paneled doors with a wire glass light, a mail slot and a louver. Additional historic metal-paneled 
doors are salvaged at the lower-level open space and in a first-level office. The building also 
features non-historic flat slab wood doors, flat slab wood doors with a clear or wire glass light, flat 
slab hollow metal doors, and flat slab hollow metal doors with a clear glass light at the first, fourth, 
and fifth levels. At the first-level corridor, the doors are not historic or missing; some historic 
doorways were infilled and new doorways were created in ca. 1976. The single-leaf aluminum 
door with a plexiglass lite at the vestibule is not historic. The east doorway at the fourth-level light 
well was partially infilled with CMU. The non-historic addition has flat slab wood doors. 

Historic brass hardware remains on some historic metal doors. Non-historic wood and metal 
doors have brass/metal hardware. 

The historic steel and metal doors are typically in fair to poor condition with evident signs of 
corrosion, peeling paint, non-code-compliant and missing hardware, where they are missing, and 
where they were altered (mail slot, louver, missing/altered transom, infilled door opening). The 
non-historic wood and metal doors are generally in good to fair condition with staining and minor 
finish deterioration. 

Photo numbers 

L.01, L.02, L.04, L.05, L.07, L.10, 

1.02-1.13, 1.18, 1.20, 1.21, 1.23, 

1.27-1.29, 1.32, 1.34, 1.38, 1.39, 

1.42, 1.44, 1.45, 1.48, 1.50, 1.51, 

2.01, 2.07, 2.11-2.13, 2.17, 2.19, 

2.22-2.24, 2.26, 2.26, 3.01, 3.05, 

3.06, 3.07, 3.11-3.13, 3.17, 3.18, 

3.22-3.24, 3.26, 3.28-3.30, 4.01, 

4.05-4.09, 4.11, 4.13, 4.15, 4.17-

4.19, 4.24-4.27, 4.29, 4.30, 5.01, 

5.05, 5.06, 5.08, 5.11-5.13, 5.16 Drawing numbers 

D1.00-D1.40, D1.90, A1.00-A1.40, 

A1.60, A1.61, A1.70-A1.74, 

A2.30-A2.33, A3.00, A3.01, A4.00, 

A4.01, A5.20, A5.21, A6.00 

Describe work and impact on feature 

Historic metal doors will typically be removed throughout the building. Historic doors to remain 
include: the steel bar door at the lower-level hallway, the metal-paneled door at the north side of 
the lobby (fixed shut), most metal-paneled doors at the first-level mezzanine, some second- 
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through fourth-level prisoner’s corridor steel bar doors (fixed shut or in fully open position), the 
steel bar and wire glass doors at the west side of stair shaft A (fixed shut in fully open position), 
and the steel bar and plated doors at the vestibule and janitors closets of the second- through 
fourth-level transverse corridors. The interior side of the north door at the lobby will be covered 
by steel framing, insulation, and gypsum board. Existing transoms above doors to be retained at 
the first-level corridor will remain; however, they will be fixed shut. Non-historic infill materials 
will be removed and replaced with clear glass. Paint on transom lights will be removed. At doors 
to be removed, transoms will be salvaged. The feasibility of reusing salvaged transoms at new 
doors will be assessed. New first-level corridor doors will feature a transom matching the existing. 
Existing and new transoms will be protected with dedicated sprinkler heads (see Item #32). Non-
historic doors will typically be removed throughout the building. The aluminum door at the 
vestibule will be removed and replaced with a new aluminum storefront door. The non-historic 
west door connecting the 1924 building to the 1980 addition will be removed to install a new 
exterior door (see Item #5). Doors and doorways will be partially or fully infilled with CMU or 
insulated steel stud framing finished with gypsum board at some locations at the historic first-
level corridor and non-historic fifth-level corridor. Infills at the first-level corridor will be mostly 
done at historic door openings. The doorway of unit #104 that will be partially infilled is a non-
historic doorway dated ca. 1976 (based on historical and past drawings). The fifth-level doors at 
the center corridor will be converted to window bays and infilled with CMU below the new 
windows. Windows will be metal-framed, single lite, and fixed. The CMU infill at the door opening 
at the east end of the light well will be removed to restore the historic door opening. Seven infilled 
window openings at the fourth-level light well will be enlarged to accommodate new doors for the 
units and new west stair shaft. The door opening in the steel-plated wall of the transverse central 
corridor leading to the west mechanical corridor providing access to the units at the second and 
third levels will be enlarged to four feet to match the width of the mechanical corridor. New solid 
core wood doors with code-compliant hardware will be provided throughout the building, hollow 
metal doors for service doors, and plywood doors at the lower-level tenant storage boxes. Historic 
doors salvaged at the lower- and first-levels will remain stored on site. 
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Number  29  

Feature Mechanical – HVAC System Date of Feature 1924, 1980, various unknown 

Describe existing feature and its condition 

Existing HVAC equipment is primarily located at the lower level. The building currently provides 
heat by means of historic radiators located below or next to exterior windows, and in the fourth 
level cells. Radiator piping is typically concealed on all floors. Ductwork for heating and ventilation 
is exposed at the lower level, some first-level offices, the second- and third-level mechanical 
corridors, and the fifth-level center corridor. Ductwork is concealed above the dropped acoustical 
tile ceilings at the addition. 

The existing HVAC system appears to be in fair condition. The radiators and ductwork are 
generally in good to fair condition due to surface and paint deterioration. 

Photo numbers 

L.03-L.05, L.07, L.08, L.10, L.11, 

L.15-L.17, L.19, L.20, L.22, 1.01, 

1.06, 1.14, 1.15, 1.22, 1.26, 1.48, 

1.53, 2.08, 2.10, 2.16, 2.18, 2.20, 

2.21, 3.08, 3.09, 3.14, 3.15, 3.19-

3.21, 3.31, 3.32, 4.12, 4.14, 4.17, 

4.18, 4.20, 4.22, 4.29, 4.31, 5.05, 

5.06 Drawing numbers 

D1.00-D1.40, A1.00-A1.40, 

M2.00-M2.60 

Describe work and impact on feature 

The existing HVAC system, associated ductwork and piping, and radiators will be removed. Hot 
water boilers will be installed at a fifth-level mechanical room. Hot-water baseboards with covers 
will be provided at the perimeter of the building to serve the units, common spaces, and support 
spaces. Baseboards will typically be flush-mounted throughout the building and recessed in 
existing wall cavities at the first-level lobby, unit #107, and unit #108. Baseboards will be 
controlled by integral thermostatic control valves. The vestibule, the new west stair shaft, and the 
tenant storage area at the basement level will be heated with electric unit heaters. The existing 
mechanical chases of the former vertical steam piping system in the perimeter walls will be reused 
to route the new vertical hot water piping risers to the extent possible. Pipe penetrations through 
floors and walls will also be created. Water meter and fire sprinkler equipment will be installed at 
the northeast corner of the large open space at the basement level. The exterior gas meter to the 
east of the primary entrance of the building will be replaced with a new gas meter. The new 
painted galvanized ductwork will be concealed by the historic suspended plaster ceilings at the 
first level and exposed at the lower level, fifth-level units, and fifth-level light well ceiling. In 
addition, new ductwork will be minimally exposed in a few units of the first through fourth levels 
due to the vertical air distribution provided by the new mechanical chases. Painted spiral duct 
(typically 4 inch round) will be installed tight to the walls and ceilings of the office #110, the living 
rooms of units #201 and #301, and the bedrooms of units #207, #208, #307, #308, #407, and 
#408. Per Preservation Brief 24 - Heating, Ventilating, and Cooling Historic Buildings: Problems and 
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Recommended Approaches, the new ductwork will be installed such that future removal is possible 
without further damage to the building. Fire-smoke dampers will be provided at shaft 
penetrations. Horizontal wet venting will be typically provided for the sanitary system at the 
bathrooms of the units. To avoid a mechanical opening in the granite cladding or altering an 
historic window opening, a metal exhaust vent louver will be provided at the garage door transom 
to exhaust air from the laundry and trash rooms. 
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Number  30  

Feature Electrical – Power and Lighting Date of Feature 1924, 1980, various unknown 

Describe existing feature and its condition 

Electrical conduit is generally concealed by interior partition walls and suspended ceilings. The 
electrical conduit is also exposed in some spaces throughout the building along walls and ceilings. 
The majority of the interior light fixtures are not historic. Interior lighting primarily consists of 
historic, utilitarian, square metal light fixtures in the cells and some corridors of the second- 
through fourth levels (recessed at the second- and third-level cells), non-historic ceiling-mounted 
and suspended fluorescent strip light fixtures, non-historic wall-mounted light fixtures at the 
fourth-level cells, and non-historic dropped ceiling lighting. Exterior lighting is limited to modern 
wall-mounted single light fixtures located above the overhead garage door, at the northeast corner 
of the building, and on the east side of the secondary entrance on the north façade. There is a 
modern recessed round light fixture above the primary entrance of the addition. 

The electrical conduit is typically in good to fair condition, as it is loose in some locations. The 
historic interior lighting is typically in poor condition due to corrosion and missing light covers. 
The non-historic interior lighting is in poor condition with missing fluorescent tube lights and 
loose wires. The non-historic interior lighting is generally non-sympathetic to the style of the 
building. It is unknown whether the interior and exterior lighting is operational. 

Photo numbers 

L.03, L.04, L.05, L.07, L.11, L.17, 

1.01-1.06, 1.10, 1.14, 1.15-1.19, 

1.22, 1.23, 1.27-1.29, 1.42, 1.48-

1.50, 1.53, 2.04, 2.06, 2.08-2.10, 

2.14, 2.15, 2.21, 3.04, 3.08-3.10, 

3.14-3.16, 3.19-3.22, 3.26, 3.27, 

3.30, 4.04-4.09, 4.11, 4.12, 4.14, 

4.15, 4.17, 4.18, 4.21, 4.22, 4.24, 

4.26, 4.28-4.30, 5.01, 5.02, 5.05-

5.08, 5.13, 5.15-5.18 Drawing numbers 

C100, D1.00-D1.40, A0.10, A1.00-

A1.40, A1.70-A1.74, E0.01, E1.00-

E4.10 

Describe work and impact on feature 

The existing electrical distribution and panels will be removed and replaced throughout the 
building. A new transformer sitting on a concrete pad will be provided (see Item #1). New 
electrical rooms will be located at the former lower-level elevator mechanical room, a second-level 
cell (room #209), a third-level cell (room #309), and the fifth-level mechanical rooms. Individual 
metering shall be provided for resident units. New electrical conduit will be typically concealed in 
new interior and furred walls, and exposed on some existing walls/ceilings. New main 
telecommunication backboards will be installed in the former elevator equipment room at the 
lower level. An interior voice/data distribution system, CATV distribution system, telephone-type 
entry and access control system, and fire alarm and detection system will be provided. A fire alarm 
panel will be installed on the east wall of the vestibule. Exterior lighting will include general site 
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and parking lighting. New modern and simple-in-design exterior light poles and fixtures will be 
provided at the east and south sides of the building. A wall-mounted photo control device will be 
installed at the west end of the south wall for exterior lights. The device will be connected to the 
wall through the mortar joints. Given their poor condition, historic and non-historic interior light 
fixtures, including the wall- and ceiling-mounted light fixtures in the cells, will be removed 
throughout the building. Interior lighting will consist of decorative pendant light fixtures in the 
lobby and first-level corridor, utilitarian metal square light fixtures in public corridors, 
architectural LED lightbars in the second- through fourth-level recessed unit entrances, simple-in-
design light fixtures in the units; LED strip-luminaires in support and storage spaces, LED 
emergency battery packs for emergency egress illumination, and LED exit fixtures with battery 
backup. Occupancy sensors will be provided throughout the building. Power receptacles will be 
installed throughout the building. Stand-alone smoke detectors will be installed in bedrooms and 
smoke/CO detectors in corridors. 
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Number  31  

Feature 

Plumbing – Piping Layouts and 

Fixtures Date of Feature 1924, 1980, various unknown 

Describe existing feature and its condition 

Plumbing fixtures throughout the building primarily consist of sinks, water closets, and showers in 
the bath cells. It is unknown whether the plumbing fixtures in the second- and third-level cells are 
historic. The plumbing fixtures throughout the first level and in the fourth-level cells do not 
appear to be historic. The showers are not historic. Piping is typically exposed at the lower level, 
the second- and third-level mechanical corridors, and the fifth level. The current roof drainage 
system consists of internal rainwater leaders. 

The plumbing fixtures are generally in good condition at the showers and fair to poor condition 
elsewhere with evidence of staining and corrosion. The piping at the mechanical corridors is in 
fair condition with surface corrosion and paint deterioration. 

Photo numbers 

L.03-L.05, L.07, L.08, L.10, L.11, 

1.07, 1.19, 1.20, 1.24, 1.25, 1.47, 

2.09, 2.11, 2.14, 2.15, 2.19, 2.25-

2.27, 3.10, 3.13, 3.16, 3.18, 3.25-

3.27, 3.30-3.32, 4.16, 4.21, 4.31, 

5.04, 5.07 Drawing numbers 

D1.00-D1.40, A1.00-A1.40, A1.70-

A1.74, A6.00, A6.01, M1.00-

M1.40 

Describe work and impact on feature 

The existing plumbing piping and fixtures will be removed and replaced throughout the building. 
The service sink in the janitor’s closet at the second- through fourth-level will remain as is (see 
Item #20). A separate fire sprinkler and domestic water service line will be extended from the site 
to the water service room at the northeast corner of the lower-level open space. The sanitary 
sewer service will be extended from the site to the building. Gas piping will be installed from the 
meter to the units and common areas gas-fired equipment (see also Item #29). A sump basket and 
pump will be provided for the new elevator pit drain. The sump pump will discharge into the 
sanitary system. New code-approved plumbing fixtures will be installed throughout the building, 
including: toilets, tubs/showers, shower valves, wall-mounted lavatories, faucets, and kitchen 
sinks. Plumbing piping will be concealed by the suspended plaster ceilings at the first level, the 
steel-plated ceiling at the third-level transverse corridor, furred walls at the units and some 
perimeter walls, and exposed elsewhere. Floor drains will be provided in the laundry room, trash 
room, and mechanical rooms.  
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Number  32  

Feature Fire Protection Date of Feature Unknown 

Describe existing feature and its condition 

Exposed sprinkler systems were observed at different locations throughout the building, 
including: the second- through fourth-level transverse central corridors, the fourth-level light well, 
the fifth level, and the shaft of stair A at the penthouse level. 

The sprinkler system appears to be in good condition. 

Photo numbers 

2.01, 2.04, 3.01, 3.06, 4.01, 4.04, 

4.05, 4.24-4.26, 5.01, 5.05, 5.06, 

5.08, 5.13, 5.15, 5.16, 5.18 Drawing numbers 

G0.01, G0.02, A1.00-A1.40, 

M1.00 

Describe work and impact on feature 

The existing sprinkler systems will be removed and replaced with a new code-compliant system 
throughout the building. The replacement sprinkler system allows the transom windows to be 
retained in the first-level corridor of the building (see Item #28). 
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SECTION 00 5200
AGREEMENT FORM

PART 1  GENERAL
1.01 FORM OF AGREEMENT

A. The Owner and General Contractor will use the AIA A101-2017 Standard Form of Agreement
Between Owner and Contractor, herein attached.

END OF SECTION 00 5200
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�����

�

�����	
��
������������������������������ �!"�� �#"�� $!"�� %&"�� !�"�� !#"�� '�"�� '%"�� '&"�� &("�� &&"�� #&"��  �"��  &"�$))&�*+,�$)�&�-��.�/�
01/��2*+�3+4���5�/��6�0�2���/2�47�088������4��/4/�9/,7�.�/�:01/��2*+�3+4���5�/��6�0�2���/2�4";�:030";���/�030�<���"�=0�)�"=�*+,�:030���+��*2��>�251/+�4;�*�/�
�/��4�/�/,���*,/1*�?4�*+,�1*��+���-/�54/,�@����5���/�1�44��+7�.��4�,�251/+��@*4����,52/,�-��030�4�6�@*�/�*���(A(�A�!�B.��+�)&C�$C$)$��5+,/��D�,/��
E�7&$&#%�)'%(�@��2��/F���/4��+�) C$'C$)$�"��4�+���6����/4*8/"��4�8�2/+4/,�6����+/G��1/�54/��+8�"�*+,�1*���+8��-/�54/,��+�*22��,*+2/�@������/�030���+��*2��
>�251/+�4H�./�14��6�I/�9�2/7�.���/�����2���������9��8*���+4"�/G1*�8�2��������J*�*7���7
KL
M�N	�
LO� P�&)))#�&!�Q

�

RSTUVWXYWSZR[\UV]

^ R_VW\X̀RZS\RWaX\bcV̀R]

d R_VWeXZfWXYWR_[]W\X̀RZS\R

g aSRVWXYW\XccV̀\VcV̀RWS̀aW]bT]RS̀R[SUW\XchUVR[X̀

i \X̀RZS\RW]bc

j hSkcV̀R]

l a[]hbRVWZV]XUbR[X̀

m RVZc[̀SR[X̀WXZW]b]hV̀][X̀

n c[]\VUUS̀VXb]WhZXo[][X̀]

p V̀bcVZSR[X̀WXYW\X̀RZS\RWaX\bcV̀R]

Vq_[T[RWSWWWW[̀]bZS̀\VWS̀aWTX̀a]
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RSTU�]WcZYfX]Ỳ]XiXfZ\c̀Yf]�c\~eZ�]gm\bmèZ]Zc]�\ZYfiX]�]c�]���]�cfm~X̀Z]����������]~en]jX]kYhX̀]Ỳ]effc\lèfX]
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The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

00 6100 - 1 BOND FORMS

SECTION 00 6100
BOND FORMS

PART 1  GENERAL
1.01 BOND FORMS

A. Prior to execution of this agreement form for the project, the Owner shall require that the
General Contractor provide a Performance Bond and Labor and Material Payment Bond.  Bond
forms shall be AIA Document A312 - 2010, which are hereby incorporated for this Project.

END OF SECTION 00 6100
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The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

00 7200 - 1 GENERAL CONDITIONS

SECTION 00 7200
GENERAL CONDITIONS

PART 1 - GENERAL
1.01 FORM OF GENERAL CONDITIONS

A. The general conditions of the contract for this project shall be AIA Document A201 – 2017.
B. "General Conditions of the Contract for Construction" are a part of each section of the

specifications and are hereby incorporated.  For modifications to the aforementioned document,
refer to Section 00 7300 for Supplementary Conditions.

C. AIA Document A201 - 2017, General Conditions of the Contract for Construction are herein
attached.

1.02 RELATED REQUIREMENTS
A. Section 00 7300 - Supplementary Conditions.

END OF SECTION 00 7200
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XO9=:RJW>W:KO>:K>=<O>WOV=>QJ9;:K>6V>=<:T>

L6RUQOK=>:KL:RJ=OT>̀<O9O>=<O>JU=<69>

<JT>JLLOL>KOROTTJ98>:KV69QJ=:6K>

JKL>̀<O9O>=<O>JU=<69><JT>JLLOL>=6>69>

LOWO=OL>V96Q>=<O>69:;:KJW>PSP>=Og=Y

N<:T>L6RUQOK=><JT>:Q769=JK=>WO;JW>

R6KTO�UOKROTY>56KTUW=J=:6K>̀:=<>JK>

J==69KO8>:T>OKR6U9J;OL>̀:=<>9OT7OR=>

=6>:=T>R6Q7WO=:6K>69>Q6L:V:RJ=:6KY

�69>;U:LJKRO>:K>Q6L:V8:K;>=<:T>

L6RUQOK=>=6>:KRWULO>TU77WOQOK=J98>

R6KL:=:6KTB>TOO>PSP>̂6RUQOK=>

PCIF�B>�U:LO>V69>jU77WOQOK=J98>

56KL:=:6KTY

��������������������������
������� ¡�¢£¤�¥¦£ �£§��¡¡§�̈̈©

ª«¬­®̄°±«²³­́­µ¶·̧¹°¶º­»̧¼­½¹̄¶·­¾¹̄±̧¿­À²¶Á­
Â̄ Á̧̄«Ã­Ä¶±±¬·¹̧²

�Å���ÆÇ���
�����È�¢�É�¢�̈¥�¥Ê̈�� ¡��¡¡§�̈̈©

Ë¬Ì­®̄°±«²³­½½¾­
ÍÎÍ­Ï̧«­»̧°¬¬̧­»¹̄ «̧¬²·̧Ã­Ð±¶̧­ÑÒÍ
Ä¶±±¬²Ó¹Á¶·Ã­Ä¶±±¬·¹̧²­ÍÍÔÕÒ

�Å��	��ÅÖ�����
�����È�¢�É�¢�̈¥�¥Ê̈�� ¡��¡¡§�̈̈©

½µ®Ã­×±º¼
ÎÕÒ­Ø²·«¶±Ù̧¹±­ÚÛ¬±̄¬­Ë¹°̧«Ã­»̄¶̧¬­ÑÕÕ
Ä¶±±¬²Ó¹Á¶·Ã­Ä¶±±¬·¹̧²­ÍÍÔÕÒ

�	ÜÝ���Þ�	��Ö�Ý�ß

� à�Ç��	Ý����áÖßÖ�Çß


 �ÆÇ��

â ��Ç��	����

ã 	��ÅÖ����

ä ßåÜ��Ç��	����ß

æ ��Çß��å��Ö�Ç�Üç��ÆÇ������Üç�ß��	�	�����Ç��	����ß

� �Å	Çà�ß�ÖÇ��Å��Æ��è

é �Öê�

ë �	çê�Ç�ß�	Ç����ê�Ý��Ö�Ç

�� �������Ö�Ç��Þ����ß�Çß�	Ç���������ç

�� ÖÇßå�	Ç���	Ç��Ü�Ç�ß

�
 åÇ��á��ÖÇà�	Ç���������Ö�Ç��Þ�Æ��è

�â êÖß��ÝÝ	Ç��åß����áÖßÖ�Çß



�����

�

�����	
��
������������������������������ ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�
/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.�
�.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���@A@$A%#�B-��*�(&C�$C$($��4*+.��D�+.��
E�6&$&#%�('%@�?��1��.F���.3��*�( C$'C$($�!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��
=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6
KL
M�N	�
LO� P�&�#�$$'(@Q

�

RS TUVWXYZTX[Y\[V\]̂]_UY]X[Y\[̀\TaU\b[YTVZbT

Rc bdZXW]\ZYe\eX]_̂TU]



�����

�

�����	
��
������������������������������ ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�
/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.�
�.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���@A@$A%#�B-��*�(&C�$C$($��4*+.��D�+.��
E�6&$&#%�('%@�?��1��.F���.3��*�( C$'C$($�!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��
=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6
KL
M�N	�
LO� P�&�#�$$'(@Q

R

STUVW
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�m�m��_�m�m��_�m��_©���_�m��_�m�m��_�m�m��_�m�m��_�m��_�m��
�[[gZ�̀ĥ
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�m�m��_�m�m��_�m�m��_�m�m���_�m�m���_�m�m���_�m�m���_�m��_
�m�m��_�m�m��_�m�m��_�m�m��_�m��_�m�m��_�m��_�m�m��_�m�m��_
��m�m��_��m�
�g]k\jf]j³̂_¢â[f]j\Zâ
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�m�m�m��_�m�m��_�m��m��_�������_��m�m��_��� 
»¹|��|u}v�uxwz{ts|wuv¾w�q��v¿�qvtu�v«q�|tupq
��¦
£c\hb\al_�fgd\j
�m�m�
�tr|st�|Àts|wu
���
�fgj\�\]̀jf_Z�_icêj̀aj\̀h_�Zd[hfj\Za
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S�ZẀ[\X]U\���WVW]aZ�\S][V
jcdcbfgjcjcefgjcocbfgocjcifgichcdfgepcdchfgepcjcdfg��l�l�
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kl�
qz|tsxwtg~u�r
ececbfgdcdcefgdcdcdfgjcocbfgjcochfgjcepcdfghcdcjfgncechfg
ocdcecjfgocjcefgocjchfgocjcnfgofgofgocjcepfgocbfg�cecefg
�cdcefg�cdcjfg�cjcefgichcefgicofgepcjcdfgedcecefgedcecdfg
ebcjcdfgehcecbcdfgehcecncefgehcdch
S]aVUZYV\�ẀTfg�rvu|utuz|gzv
�cece
S�����S���
¦
qz|tsxwtzsfg�rvu|utuz|gzv
¦l�¥\¢l�l�
S]aVUZYV]U¾[\S]a[VU°YVW]a\Za�\�°¹̀ WVVZ�\
�Y�T�°�T[
¦l�¿fgjcedcefgjcedcdfgbcdcjfgncecjfgehcecncd
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STUVWXYVTWZ[\]̂ _̀Tabb[
cdcdef\gdgdcf\gdedgf\gdhdif\gdjf\gdihdcf\edcdgf\edcdkf\ildcf\
ildgf\iidgf\iedif\iedcdidi
mnopqrspnqtuvwxryxzxp{v|ou}qros~
����
STUVWXYVTWZ[\�b̀XV�TU[��_\��V�\�b_XWXVb\STUVWXYVTW[\
XU�\��UbWZ[\�TWYb[
gdicd�f\gdiedcf\edcdef\kf\iidgf\icdcde
STUVWXYVTWZ[\�b̀XV�TU[��_\��V�\���YTUVWXYVTW[
idcdcf\cdcdef\gdgdcf\gdihdif\gdihdcf\edcdef\�f\jdkdcf\jdkd�f\
jdildcf\iidcf\iidgf\iide
STUVWXYVTWZ[\�b̀XV�TU[��_\��V�\V�b\�WY��VbYV
ididcf\id�f\cdgdgf\gdidgf\gdcdcf\gdcdgf\gdcdef\gdgdif\gdedcf\
gd�dif\gd�def\gdilf\gdiif\gdicf\gdikf\gdihf\edcf\�dcf\kdcdcf\
�f\hdgdif\jdcf\jdgf\jdef\jd�f\jd�f\jdhf\jdjf\ildcdkf\ildgf\
iidgf\icf\igdef\i�didgf\i�dcdi
STUVWXYVTWZ[\�b_Wb[bUVXV�TU[
gdcdif\gdcdcf\gd�f\gdicdkf\kdcdcf\hdcdif\jdgdgf\jdhdc
STUVWXYVTWZ[\�b[_TU[���̀�Va\�TW\��T[b\�bW�TŴ�U�\V�b\
�TW�
gdgdcf\gdihf\�dgf\kdidgf\kdcf\jd�dif\ildcdh
STUVWXYVTWZ[\�b��b�\T�\STUVWXYV\�TY�̂ bUV[
gdc
STUVWXYVTWZ[\����V\VT\�VT_\V�b\�TW�
cdcdcf\jd�
STUVWXYVTWZ[\����V\VT\�bŴ�UXVb\V�b\STUVWXYV
iedi
STUVWXYVTWZ[\���̂ �VVX̀[
gdilf\gdiif\gdicf\edcd�f\�dcdif\�dcdgf\jdcf\jdgf\jdhdcf\
jdhdgf\jdjdif\jdildcf\jdildg
STUVWXYVTWZ[\��_bW�UVbU�bUV
gdjf\ildcdk
STUVWXYVTWZ[\��_bW��[�TU\XU�\STU[VW�YV�TU\
�WTYb��Wb[
idcdcf\gdgf\gdef\gdicdilf\edcdcf\edcd�f\kdidgf\kdcdef\�didgf\
�dgdef\�dgdkf\hdcf\ilf\icf\ief\i�dide
STTW��UXV�TU\XU�\STWWb̀XV�TU
idcf\gdcdif\gdgdif\gdilf\gdicdkf\kdidgf\kdcdi
ST_�b[\��WU�[�b�\T�\�WX��U�[\XU�\�_bY���YXV�TU[
id�f\cdgdkf\gdii
ST_aW���V[
id�f\����
STWWbYV�TU\T�\�TW�
cd�f\gd�dgf\jdedcf\jdhdcf\jdhdgf\jdjdif\icdidcf\����f\icdgf\
i�didgdif\i�didgdcf\i�dcdi
mnqq~zrpxnovro�v|op~opvn�vp�~vmnopqrspv�ns}�~opu
���
mnupf\�b��U�V�TU\T�
�����
ST[V[
cd�f\gdcdef\gd�dgf\gdhdcf\gdi�dcf\�dedcf\kdidif\kdcdgf\
�dgdgdgf\�dgdef\�dgdhf\�dgdjf\jdildcf\ildgdcf\ildgdkf\iidcf\
icdidcf\icdcdif\icdcdef\igdef\ie
m}ppxo�vro�v rps�xo�
����fvkdcd�\

�X̂X�b\VT\STU[VW�YV�TU\T�\��UbW\TW\�b_XWXVb\
STUVWXYVTW[
gdiedcf\kdcdef\ildcdidcf\ildcd�f\ildef\icdcde
�X̂X�b\VT\V�b\�TW�
gdiedcf\jdjdif\ildcdidcf\ildcd�f\ildef\icdcde
�X̂X�b[f\S̀X�̂[\�TW
gdcdef\gdihf\kdidif\hdgdgf\jd�dif\jdkd�f\ildgdgf\iidgdcf\
iidgf\iedcdef\i�did�
�X̂X�b[\�TW\�b̀Xa
kdcdgf\hdgdgf\jd�didkf\jd�f\ildgdcf\iedgdc
�rp~vn�vmn��~os~�~opvn�vp�~v¡nq¢f\�b��U�V�TU\T�
£����
�rp~vn�v¤}yupropxrzvmn�¥z~pxnof\�b��U�V�TU\T�
£����
�r{f\�b��U�V�TU\T�
£����
�bY�[�TU[\T�\V�b\�WY��VbYV
gd�def\edcdkf\edcd�f\edcdiif\edcdicf\edcdigf\kdgf\�dgdef\
�dgdjf\hdidgf\hdgdif\jdcf\jdef\jd�dif\jdhdef\jdjdif\igdedcf\
iedcdcf\iedcdef\i�dif\i�dc
�~sxuxnouvpnv¡xp��nz�vm~qpx�xsrpxno
jdedif\¦�§f\jd�f\iedididg
�b�bYV��b\TW\̈TUYTU�TŴ�U�\�TW�f\�YYb_VXUYbf\
�b©bYV�TU\XU�\STWWbYV�TU\T�
cd�f\gd�f\edcdkf\kdcdgf\jd�dif\jd�dgf\jdkdkf\jdhdcf\jdjdgf\
jdildef\icdcdi
�b��U�V�TU[
idif\cdidif\gdidif\gd�f\gdicdif\gdicdcf\gdicdgf\edidif\�dif\
kdidcf\�dcdif\�dgdif\hdif\jdif\jdhdif\i�didi
�~zr{uvro�vª«p~ouxnouvn�v¬x�~
���f\�����f\�dcdgf\�dcdif\�dgdif\���f\£��f\jd�dif\¦��f\
ildgdcf\�­��f\iedgdcf\�§���®f\i�dcd�
�x�xprzv�rprv̄u~vro�v¬qrou�xuuxno
���
��[_�Vb[
kdgf\�dgdjf\i�dif\i�dc
�ns}�~opuvro�v¤r�¥z~uvrpvp�~v¤xp~
����
�qr°xo�uf\�b��U�V�TU\T�
����§
�WX��U�[\XU�\�_bY���YXV�TU[f\±[b\XU�\��UbW[��_\T�
gdii
]��bYV��b\�XVb\T�\²U[�WXUYb
hdcdc
ª�~q�~osx~u
�­��f\iedididcf\�§���§
]̂ _̀Tabb[f\STUVWXYVTWZ[
gdgdcf\gdedgf\gdhdif\gdjf\gdihdcf\edcdgf\edcdkf\ildcf\
ildgdgf\iidgf\iedif\iedcdidi
]³��_̂ bUVf\́X�TWf\TW\µXVbW�X̀[
ididgf\ididkf\gdef\gd�f\gdhdcf\gdhdgf\gdicf\gdigf\gdi�dif\
edcdkf\edcd�f\�dcdif\kdcdif\�dgdef\jdgdcf\jdgdgf\jd�didgf\
jdildcf\ildcdif\ildcdef\iedcdidif\iedcdidc
]¶bY�V�TU\XU�\�WT�Wb[[\T�\V�b\�TW�
ididgf\idcdif\idcdcf\cdgdef\cdgdkf\gdif\gdgdif\gdedif\gd�dif\
gdildif\gdicf\gdief\edcf\kdcdcf\�didgf\�dgdkf\hdcf\jd�dif\
jdjdif\ildcf\ildgf\icdif\icdcf\iedcf\iedgdif\i�dide
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STUVWXYZWX[Z\[]ŶV
_̀àbc[_̀d̀bc[èà_c[d̀àfc[d̀_c[d̀bc[g̀èfc[g̀dc[fh̀_̀ac[
fh̀bc[fb̀_c[fèf̀ic[jklmlk
nopqrstuvwuxoyzt{|
g̀èf̀_c[}l~c[g̀fh̀ac[f_̀ec[fb̀f̀f̀_c[fb̀àf̀a
����U�[�Z��
��VV[�V\V�UY�V[Z�[�ZW�ZW\Z�̂YW�[�Z���
np{oqu�vz�qt|pv{uo{�unp{oquxoyzt{|
b̀àfc[b̀àgc[g̀�̀ac[}lj�c[fà_c[fb̀àbc[fb̀b̀_
�YW�W�Y��[����W�V̂VWUXc[��WV��X
ààfc[f_̀àac[fb̀f̀f̀b
�������ux��� ¡ ��¡
j
�v¢ts{p{£u�o¤
j¥lj
¦����WUVVX[��VV[�����WU��
§öos�vr©uªo|tspoq©uo{�u¡r«©|o{¬t©
fh̀àbc[j�l¥
­®VWUY\Y��UYZW[Z\[��̄�ZWU���UZ�X[�W®[��°°�YV�X
èàf
 {�tz{pwp¬o|pv{
_̀fdc[¥lj±c[g̀ì�c[g̀fh̀ac[fh̀_̀_c[ff̀_
 {wvszo|pv{uo{�u¡ts¢p¬t©u�t²rpst�uvwu|³tu�¤{ts
àf̀ac[mlmc[à_c[_̀àac[_̀fàfh̀fc[ìf̀_c[ìf̀bc[ìàec[
g̀ìfc[g̀g̀ac[g̀fh̀_c[fh̀_̀_c[ff̀ac[f_̀b̀fc[f_̀b̀ac[
fb̀f̀f̀bc[fb̀f̀bc[fèf̀b
 {p|poqút¬p©pv{
jklm
 {p|poqút¬p©pv{uªoµts¶útwp{p|pv{uvw
f̀f̀�
­WYUY��[�V�YXYZW[·��V�c[�V�YXYZWX
fb̀àbc[fèf̀b̀ac[fèàfc[fèàac[fèà_c[fèàbc[fèàe
­WYUY��[�V�YXYZW[·��V�c[STUVWU[Z\[��U̧Z�YU�
fb̀àbc[fèf̀b̀ac[fèàfc[fèàac[fèà_c[fèàbc[fèàe
 {¹rsyuvsúozo£tu|vuxts©v{uvsuxsv�ts|y
j�lml±c[fh̀b
­WX°V�UYZWX
_̀f̀_c[_̀_̀_c[_̀d̀fc[b̀àac[b̀àic[b̀àgc[g̀b̀ac[g̀�̀_c[
g̀g̀ac[g̀fh̀fc[fààfc[f_̀b
­WXU���UYZWX[UZ[ºY®®V�X
f̀f̀f
­WXU���UYZWX[UZ[U̧V[»ZWU���UZ�
_̀àbc[_̀_̀fc[_̀�̀fc[èàfc[dc[�̀àac[fac[f_̀b̀a
 {©|srzt{|©uvwu¡ts¢p¬tc[�V\YWYUYZW[Z\
jljl~
­WX���W�V
ìf̀fc[d̀_̀bc[�̀àac[g̀_̀ac[g̀�̀bc[g̀g̀fc[g̀fh̀ac[fh̀àec[jj
­WX���W�Vc[�ZUY�V[Z\[»�W�V���UYZW[Z�[ST°Y��UYZW
ff̀f̀bc[ff̀à_
 {©rso{¬t¶u�v{|so¬|vs¼©u�po«pqp|y
jjlj
­WX���W�Vc[S\\V�UY�V[��UV[Z\
�̀àac[fb̀b̀a
 {©rso{¬t¶u�¤{ts¼©u�po«pqp|y
jjlm
 {©rso{¬t¶uxsv�ts|y
j�lmlkc[ff̀ac[ff̀bc[ff̀e

­WX���W�Vc[�UZ�V®[·�UV�Y��X
g̀_̀a
 �¡½�����u��́ u¾��́ ¡
jj
­WX���W�V[»Ẑ °�WYVXc[»ZWXVWU[UZ[¿��UY��[����°�W��
g̀g̀f
­WX��V®[�ZXXc[�®À�XÛVWU[�W®[�VUU�V̂VWU[Z\
ff̀e
­WUVWU[Z\[U̧V[»ZWU���U[�Z��̂ VWUX
f̀àfc[b̀àdc[b̀àfac[b̀àf_
 {|tst©|
j¥lk
 {|ts�st|o|pv{
f̀f̀�c[f̀à_c[jlÁc[b̀f̀fc[èfc[ìf̀ac[fèf̀f
­WUV�°�VU�UYZWXc[��YUUVW
b̀àffc[b̀àfa
Â�®�̂ VWU[ZW[�YW��[����®
fèb̀a
�o«vsuo{�uªo|tspoq©¶u�²rp�zt{|
f̀f̀_c[f̀f̀ic[¥lÁc[_̀ec[_̀�̀ac[_̀�̀_c[_̀fac[_̀f_c[_̀fèfc[
èàfc[ìàfc[d̀_̀bc[g̀_̀ac[g̀_̀_c[g̀èf̀_c[g̀fh̀ac[fh̀àfc[
fh̀àbc[fb̀àf̀fc[fb̀àf̀a
Ã�̄Z�[�YX°�UVX
�̀_̀f
Ã��X[�W®[ÄV����UYZWX
f̀ec[à_̀ac[_̀à_c[_̀àbc[_̀ic[_̀dc[_̀fàfhc[_̀f_c[g̀ìbc[
g̀g̀fc[fh̀àac[f_̀fc[f_̀_̀fc[f_̀b̀ac[f_̀ec[fbc[fèà�c[
fèb
ÃYVWX
àf̀ac[g̀_̀fc[g̀_̀_c[g̀ì�c[g̀fh̀ac[g̀fh̀bc[fèà�
ÃŶYU�UYZWXc[�U�U�UVX[Z\
fààec[fèf̀ac[fèb̀f̀f
ÃŶYU�UYZWX[Z\[ÃY�̄Y�YU�
_̀àac[_̀ec[_̀fàfhc[_̀fàfh̀fc[_̀fdc[_̀f�̀fc[b̀àic[
b̀àdc[ìàac[g̀b̀ac[g̀ìbc[g̀ìdc[g̀ì�c[fh̀àec[fh̀_̀_c[
ff̀_c[fààec[f_̀_̀f
ÃŶYU�UYZWX[Z\[]ŶV
àf̀ac[àac[àec[_̀àac[_̀fhc[_̀ffc[_̀fàec[_̀fèfc[b̀àdc[
èac[è_c[èb̀fc[ìàbc[d̀_c[d̀bc[�̀ac[g̀ac[g̀_̀fc[g̀_̀_c[
g̀b̀fc[g̀ec[g̀ic[g̀dc[g̀�c[g̀gc[g̀fhc[fàac[f_̀bc[fbc[fec[
fèf̀ac[fèf̀_c[fèf̀e
ªo|tspoq©¶u§öos�vr©
fh̀àbc[j�l¥
·�UV�Y��Xc[Ã�̄Z�c[SÅ�Y°̂ VWU[�W®
f̀f̀_c[f̀f̀ic[_̀b̀fc[_̀ec[_̀�̀ac[_̀�̀_c[_̀fac[_̀f_c[_̀fèfc[
èàfc[ìàfc[d̀_̀bc[g̀_̀ac[g̀_̀_c[g̀èf̀_c[g̀fh̀ac[
fh̀àf̀ac[fh̀àbc[fb̀àf̀fc[fb̀àf̀a
·V�WXc[·VU̧Z®Xc[]V�̧WYÅ�VXc[�VÅ�VW�VX[�W®[
¿�Z�V®��VX[Z\[»ZWXU���UYZW
_̀_̀fc[_̀fàfhc[b̀àac[b̀àdc[g̀b̀a
·V�̧�WY��X[ÃYVW
àf̀ac[g̀_̀fc[g̀_̀_c[g̀ì�c[g̀fh̀ac[g̀fh̀bc[fèà�
ªt�po|pv{
�̀_̀fc[fèf̀_̀ac[fèàfc[fèàec[fèàic[jkl¥c[fèb̀fc[
fèb̀f̀f
ªp{vsu�³o{£t©up{u|³tuÆvsµ
f̀f̀fc[_̀b̀ac[_̀fà�c[b̀à�c[d̀fc[~lÁ
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RSTUVWWXYVZ[T\]̂ Z_STSZYT
à
Rbcdedfghdbijklmnopqprpsqlso
t̀̀t̀
usvpopwxrpsqylrslrznl{sqr|xwr
}~}~}kl}~}~�kl�~�kl�~}}kl�~}~�kl�~�~}kl�~�~�kl�kl�~�~}kl�~�kl
}�~�~�
R�h�g�\̂�j�bijd�d�dh�
�t�
Ybifbieb��di�\�b���\Xff��hgif�\be
�~�~�kl�~�~�kl̀�ta
�sqwsqos|�pq�l�s|�kl�n�nwrpsqlxqvl{s||nwrpsqlso
�~�kl�~�kl�~�kl�~�~�kl�~�~�kl�~�~}kl�~�~�kl�~�~�kl�~}�~�kl
}�~�
Ybhdf�
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\̂bqWgYcp\Wc\WaYZWo\gafklZ\agWcdWxZf][iZnWXYZWhc\af̂iacfqWxkric\af̂iacfgqWxkr|gkric\af̂iacfgqŴ\̀Wgkee_[ZfgWl̂bW\caW
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STWVUT��ª���T�«T������¬�T­�¬�®����T��̄T°��§̄T���̄������T±�T������¬���
STWVUV¥X²y]fm[gacXaZX[\]Xnac[ehf[XobX[\]Xnac[ehf[aeXgiXhXe]_e]i]c[h[gacX[\h[X[\]Xnac[ehf[aeX\hiXvgig[]qX[\]Xig[]jXo]fâ ]X
w]c]eh̀̀bXZĥ g̀gheXlg[\X̀afh̀Xfacqg[gaciXmcq]eXl\gf\X[\]Xzae{XgiX[aXo]X_]eZaê]qjXhcqXfaee]̀h[]qX_]eiach̀X
aoi]evh[gaciXlg[\Xe]}mge]̂]c[iXaZX[\]Xnac[ehf[Xrafm̂ ]c[is
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STUVWVWXYZ[\]̂ZX_̀ZXabc_d\[_Xeb[]fZc_̂X\dZX[bfghZfZc_\dijX_̀ZXabc_d\[_bdX̂̀\hhjXkZlbdZX̂_\d_mcnXZ\[̀Xgbd_mbcXblX_̀ZX
obdpjX[\dZl]hhiX̂_]qiX\cqX[bfg\dZX_̀ZXr\dmb]̂Xabc_d\[_Xeb[]fZc_̂XdZh\_mrZX_bX_̀\_Xgbd_mbcXblX_̀ZXobdpjX\̂XsZhhX\̂X_̀ZX
mclbdf\_mbcXl]dcm̂̀ZqXkiX_̀ZXtscZdXg]d̂]\c_X_bXuZ[_mbcXvwxwyjX̂̀\hhX_\pZXlmZhqXfZ\̂]dZfZc_̂XblX\ciXZzm̂_mcnX
[bcqm_mbĉXdZh\_ZqX_bX_̀\_Xgbd_mbcXblX_̀ZXobdpjX\cqX̂̀\hhXbk̂ZdrZX\ciX[bcqm_mbĉX\_X_̀ZX̂m_ZX\llZ[_mcnXm_wX{̀ẐZX
bkhmn\_mbĉX\dZXlbdX_̀ZXg]dgb̂ZXblXl\[mhm_\_mcnX[bbdqmc\_mbcX\cqX[bĉ_d][_mbcXkiX_̀ZXabc_d\[_bdX\cqX\dZXcb_XlbdX_̀ZX
g]dgb̂ZXblXqm̂[brZdmcnXZddbd̂jXbfm̂̂mbĉjXbdXmc[bĉm̂_Zc[mẐXmcX_̀ZXabc_d\[_Xeb[]fZc_̂|X̀bsZrZdjX_̀ZXabc_d\[_bdX̂̀\hhX
gdbfg_hiXdZgbd_X_bX_̀ZX}d[̀m_Z[_X\ciXZddbd̂jXmc[bĉm̂_Zc[mẐXbdXbfm̂̂mbĉXqm̂[brZdZqXkiXbdXf\qZXpcbscX_bX_̀ZX
abc_d\[_bdX\̂X\XdZ~]Ẑ_XlbdXmclbdf\_mbcXmcX̂][̀XlbdfX\̂X_̀ZX}d[̀m_Z[_Xf\iXdZ~]mdZwX�_Xm̂XdZ[bncm�ZqX_̀\_X_̀ZXabc_d\[_bd�̂X
dZrmZsXm̂Xf\qZXmcX_̀ZXabc_d\[_bd�̂X[\g\[m_iX\̂X\X[bc_d\[_bdX\cqXcb_X\̂X\Xhm[ZĉZqXqẐmncXgdblẐ̂mbc\hjX]chẐ̂Xb_̀Zdsm̂ZX
ĝZ[mlm[\hhiXgdbrmqZqXmcX_̀ZXabc_d\[_Xeb[]fZc_̂w

STUVWVUX{̀ZXabc_d\[_bdXm̂Xcb_XdZ~]mdZqX_bX\̂[Zd_\mcX_̀\_X_̀ZXabc_d\[_Xeb[]fZc_̂X\dZXmcX\[[bdq\c[ZXsm_̀X\gghm[\khZXh\ŝjX
_̂\_]_ẐjXbdqmc\c[ẐjX[bqẐjXd]hẐX\cqXdZn]h\_mbĉjXbdXh\sl]hXbdqZd̂XblXg]khm[X\]_̀bdm_mẐjXk]_X_̀ZXabc_d\[_bdX̂̀\hhX
gdbfg_hiXdZgbd_X_bX_̀ZX}d[̀m_Z[_X\ciXcbc[bclbdfm_iXqm̂[brZdZqXkiXbdXf\qZXpcbscX_bX_̀ZXabc_d\[_bdX\̂X\XdZ~]Ẑ_XlbdX
mclbdf\_mbcXmcX̂][̀XlbdfX\̂X_̀ZX}d[̀m_Z[_Xf\iXdZ~]mdZw

STUVWV�X�lX_̀ZXabc_d\[_bdXkZhmZrẐX_̀\_X\qqm_mbc\hX[b̂_XbdX_mfZXm̂XmcrbhrZqXkZ[\]̂ZXblX[h\dmlm[\_mbĉXbdXmĉ_d][_mbĉX_̀ZX
}d[̀m_Z[_Xm̂̂]ẐXmcXdẐgbĉZX_bX_̀ZXabc_d\[_bd�̂Xcb_m[ẐXbdXdZ~]Ẑ_̂XlbdXmclbdf\_mbcXg]d̂]\c_X_bXuZ[_mbĉXxwvwvXbdXxwvwxjX
_̀ZXabc_d\[_bdX̂̀\hhX̂]kfm_Xah\mf̂X\̂XgdbrmqZqXmcX}d_m[hZX��wX�lX_̀ZXabc_d\[_bdXl\mĥX_bXgZdlbdfX_̀ZXbkhmn\_mbĉXblX
uZ[_mbĉXxwvwvXbdXxwvwxjX_̀ZXabc_d\[_bdX̂̀\hhXg\iX̂][̀X[b̂_̂X\cqXq\f\nẐX_bX_̀ZXtscZdjX̂]k�Z[_X_bXuZ[_mbcX��w�w�jX\̂X
sb]hqX̀\rZXkZZcX\rbmqZqXmlX_̀ZXabc_d\[_bdX̀\qXgZdlbdfZqX̂][̀Xbkhmn\_mbĉwX�lX_̀ZXabc_d\[_bdXgZdlbdf̂X_̀b̂ZX
bkhmn\_mbĉjX_̀ZXabc_d\[_bdX̂̀\hhXcb_XkZXhm\khZX_bX_̀ZXtscZdXbdX}d[̀m_Z[_XlbdXq\f\nẐXdẐ]h_mcnXldbfXZddbd̂jX
mc[bĉm̂_Zc[mẐXbdXbfm̂̂mbĉXmcX_̀ZXabc_d\[_Xeb[]fZc_̂jXlbdXqmllZdZc[ẐXkZ_sZZcXlmZhqXfZ\̂]dZfZc_̂XbdX[bcqm_mbĉX
\cqX_̀ZXabc_d\[_Xeb[]fZc_̂jXbdXlbdXcbc[bclbdfm_mẐXblX_̀ZXabc_d\[_Xeb[]fZc_̂X_bX\gghm[\khZXh\ŝjX̂_\_]_ẐjX
bdqmc\c[ẐjX[bqẐjXd]hẐX\cqXdZn]h\_mbĉjX\cqXh\sl]hXbdqZd̂XblXg]khm[X\]_̀bdm_mẐw

STUVUT�����������T���T������������T����������
STUVUV�X{̀ZXabc_d\[_bdX̂̀\hhX̂]gZdrm̂ZX\cqXqmdZ[_X_̀ZXobdpjX]̂mcnX_̀ZXabc_d\[_bd�̂XkẐ_X̂pmhhX\cqX\__Zc_mbcwX{̀ZX
abc_d\[_bdX̂̀\hhXkZX̂bhZhiXdẐgbĉmkhZXlbdjX\cqX̀\rZX[bc_dbhXbrZdjX[bĉ_d][_mbcXfZ\ĉjXfZ_̀bq̂jX_Z[̀cm~]ẐjX̂Z~]Zc[ẐjX
\cqXgdb[Zq]dẐjX\cqXlbdX[bbdqmc\_mcnX\hhXgbd_mbĉXblX_̀ZXobdpX]cqZdX_̀ZXabc_d\[_wX�lX_̀ZXabc_d\[_Xeb[]fZc_̂XnmrZX
ĝZ[mlm[Xmĉ_d][_mbĉX[bc[ZdcmcnX[bĉ_d][_mbcXfZ\ĉjXfZ_̀bq̂jX_Z[̀cm~]ẐjX̂Z~]Zc[ẐjXbdXgdb[Zq]dẐjX_̀ZXabc_d\[_bdX
^̀\hhXZr\h]\_ZX_̀ZX�bk̂m_ZX̂\lZ_iX_̀ZdZblX\cqX̂̀\hhXkZX̂bhZhiXdẐgbĉmkhZXlbdX_̀ZX�bk̂m_ZX̂\lZ_iXblX̂][̀XfZ\ĉjXfZ_̀bq̂jX
_Z[̀cm~]ẐjX̂Z~]Zc[ẐjXbdXgdb[Zq]dẐwX�lX_̀ZXabc_d\[_bdXqZ_ZdfmcẐX_̀\_X̂][̀XfZ\ĉjXfZ_̀bq̂jX_Z[̀cm~]ẐjX̂Z~]Zc[ẐX
bdXgdb[Zq]dẐXf\iXcb_XkZX̂\lZjX_̀ZXabc_d\[_bdX̂̀\hhXnmrZX_mfZhiXcb_m[ZX_bX_̀ZXtscZdX\cqX}d[̀m_Z[_jX\cqX̂̀\hhXgdbgb̂ZX
\h_Zdc\_mrZXfZ\ĉjXfZ_̀bq̂jX_Z[̀cm~]ẐjX̂Z~]Zc[ẐjXbdXgdb[Zq]dẐwX{̀ZX}d[̀m_Z[_X̂̀\hhXZr\h]\_ZX_̀ZXgdbgb̂ZqX
\h_Zdc\_mrZX̂bhZhiXlbdX[bclbdf\c[ZXsm_̀X_̀ZXqẐmncXmc_Zc_XlbdX_̀ZX[bfghZ_ZqX[bĉ_d][_mbcwX�chẐ̂X_̀ZX}d[̀m_Z[_Xbk�Z[_̂X
_bX_̀ZXabc_d\[_bd�̂Xgdbgb̂ZqX\h_Zdc\_mrZjX_̀ZXabc_d\[_bdX̂̀\hhXgZdlbdfX_̀ZXobdpX]̂mcnXm_̂X\h_Zdc\_mrZXfZ\ĉjXfZ_̀bq̂jX
_Z[̀cm~]ẐjX̂Z~]Zc[ẐjXbdXgdb[Zq]dẐwX

STUVUVWX{̀ZXabc_d\[_bdX̂̀\hhXkZXdẐgbĉmkhZX_bX_̀ZXtscZdXlbdX\[_̂X\cqXbfm̂̂mbĉXblX_̀ZXabc_d\[_bd�̂XZfghbiZẐjX
u]k[bc_d\[_bd̂X\cqX_̀ZmdX\nZc_̂X\cqXZfghbiZẐjX\cqXb_̀ZdXgZd̂bĉXbdXZc_m_mẐXgZdlbdfmcnXgbd_mbĉXblX_̀ZXobdpXlbdjXbdX
bcXkZ̀\hlXbljX_̀ZXabc_d\[_bdXbdX\ciXblXm_̂Xu]k[bc_d\[_bd̂w

STUVUVUX{̀ZXabc_d\[_bdX̂̀\hhXkZXdẐgbĉmkhZXlbdXmĉgZ[_mbcXblXgbd_mbĉXblXobdpX\hdZ\qiXgZdlbdfZqX_bXqZ_ZdfmcZX_̀\_X
]̂[̀Xgbd_mbĉX\dZXmcXgdbgZdX[bcqm_mbcX_bXdZ[ZmrZX̂]k̂Z~]Zc_Xobdpw

STUV�T�����T���T���������
STUV�V�X�chẐ̂Xb_̀Zdsm̂ZXgdbrmqZqXmcX_̀ZXabc_d\[_Xeb[]fZc_̂jX_̀ZXabc_d\[_bdX̂̀\hhXgdbrmqZX\cqXg\iXlbdXh\kbdjX
f\_Zdm\ĥjXZ~]mgfZc_jX_bbĥjX[bĉ_d][_mbcXZ~]mgfZc_X\cqXf\[̀mcZdijXs\_ZdjX̀Z\_jX]_mhm_mẐjX_d\ĉgbd_\_mbcjX\cqXb_̀ZdX
l\[mhm_mẐX\cqX̂Zdrm[ẐXcZ[Ẑ̂\diXlbdXgdbgZdXZzZ[]_mbcX\cqX[bfghZ_mbcXblX_̀ZXobdpjXs̀Z_̀ZdX_Zfgbd\diXbdXgZdf\cZc_X
\cqXs̀Z_̀ZdXbdXcb_Xmc[bdgbd\_ZqXbdX_bXkZXmc[bdgbd\_ZqXmcX_̀ZXobdpw

STUV�VWX�z[Zg_XmcX_̀ZX[\̂ZXblXfmcbdX[̀\cnẐXmcX_̀ZXobdpX\ggdbrZqXkiX_̀ZX}d[̀m_Z[_XmcX\[[bdq\c[ZXsm_̀XuZ[_mbcXxw�vw�X
bdXbdqZdZqXkiX_̀ZX}d[̀m_Z[_XmcX\[[bdq\c[ZXsm_̀XuZ[_mbcX�wyjX_̀ZXabc_d\[_bdXf\iXf\pZX̂]k̂_m_]_mbĉXbchiXsm_̀X_̀ZX
[bĉZc_XblX_̀ZXtscZdjX\l_ZdXZr\h]\_mbcXkiX_̀ZX}d[̀m_Z[_X\cqXmcX\[[bdq\c[ZXsm_̀X\Xà\cnZXtdqZdXbdXabĉ_d][_mbcX
à\cnZXemdZ[_mrZw
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STUVWVUXYZ[X\]̂_̀ab_]̀XcZaddX[̂e]̀b[Xc_̀fb_Xgfcbfhdf̂[XâgXi]]gX]̀g[̀Xaj]̂iX_Z[X\]̂_̀ab_]̀kcX[jhd]l[[cXâgX]_Z[̀X
h[̀c]̂cXbà̀lf̂iX]m_X_Z[Xn]̀opXYZ[X\]̂_̀ab_]̀XcZaddX̂]_Xh[̀jf_X[jhd]lj[̂_X]eXm̂ef_Xh[̀c]̂cX]̀Xh[̀c]̂cX̂]_Xh̀]h[̀dlX
cofdd[gXf̂X_acocXaccfî[gX_]X_Z[jp

STUVqTrsttsuvw
STUVqVxXYZ[X\]̂_̀ab_]̀Xyà̀â_cX_]X_Z[Xzŷ [̀XâgX{̀bZf_[b_X_Za_Xja_[̀fadcXâgX[|mfhj[̂_Xem̀̂ fcZ[gXm̂g[̀X_Z[X\]̂_̀ab_X
yfddX}[X]eXi]]gX|madf_lXâgX̂[yXm̂d[ccX_Z[X\]̂_̀ab_X~]bmj[̂_cX̀[|mf̀[X]̀Xh[̀jf_X]_Z[̀yfc[pXYZ[X\]̂_̀ab_]̀Xem̀_Z[̀X
yà̀â_cX_Za_X_Z[Xn]̀oXyfddXb]̂e]̀jX_]X_Z[X̀[|mf̀[j[̂_cX]eX_Z[X\]̂_̀ab_X~]bmj[̂_cXâgXyfddX}[Xè[[Xè]jXg[e[b_c�X
[�b[h_Xe]̀X_Z]c[Xf̂Z[̀[̂_Xf̂X_Z[X|madf_lX]eX_Z[Xn]̀oX_Z[X\]̂_̀ab_X~]bmj[̂_cX̀[|mf̀[X]̀Xh[̀jf_pXn]̀o�Xja_[̀fadc�X]̀X
[|mfhj[̂_X̂]_Xb]̂e]̀jf̂iX_]X_Z[c[X̀[|mf̀[j[̂_cXjalX}[Xb]̂cfg[̀[gXg[e[b_f�[pXYZ[X\]̂_̀ab_]̀kcXyà̀â_lX[�bdmg[cX
[̀j[glXe]̀Xgajai[X]̀Xg[e[b_Xbamc[gX}lXa}mc[�Xad_[̀a_f]̂cX_]X_Z[Xn]̀oX̂]_X[�[bm_[gX}lX_Z[X\]̂_̀ab_]̀�Xfjh̀]h[̀X]̀X
f̂cmeefbf[̂_Xjaf̂_[̂âb[�Xfjh̀]h[̀X]h[̀a_f]̂�X]̀X̂]̀jadXy[àXâgX_[àXâgX̂]̀jadXmcai[pX�eX̀[|mf̀[gX}lX_Z[X{̀bZf_[b_�X
_Z[X\]̂_̀ab_]̀XcZaddXem̀̂ fcZXca_fceab_]̀lX[�fg[̂b[XacX_]X_Z[Xof̂gXâgX|madf_lX]eXja_[̀fadcXâgX[|mfhj[̂_p

STUVqV�X{ddXja_[̀fad�X[|mfhj[̂_�X]̀X]_Z[̀Xch[bfadXyà̀â_f[cX̀[|mf̀[gX}lX_Z[X\]̂_̀ab_X~]bmj[̂_cXcZaddX}[Xfccm[gXf̂X_Z[X
âj[X]eX_Z[Xzŷ [̀�X]̀XcZaddX}[X_̀âce[̀a}d[X_]X_Z[Xzŷ [̀�XâgXcZaddXb]jj[̂b[Xf̂Xabb]̀gâb[Xyf_ZX�[b_f]̂X�p�p�p

STUV�T�s���
YZ[X\]̂_̀ab_]̀XcZaddXhalXcad[c�Xb]̂cmj[̀�Xmc[XâgXcfjfdàX_a�[cXe]̀X_Z[Xn]̀oXh̀]�fg[gX}lX_Z[X\]̂_̀ab_]̀X_Za_Xà[X
d[iaddlX[̂ab_[gXyZ[̂X}fgcXà[X̀[b[f�[gX]̀X̂[i]_fa_f]̂cXb]̂bdmg[g�XyZ[_Z[̀X]̀X̂]_Xl[_X[ee[b_f�[X]̀Xj[̀[dlXcbZ[gmd[gX_]X
i]Xf̂_]X[ee[b_p

STUV�T��t��v��T�����T��v����Tsu�T������su��T��v�T�s��
STUV�VxX�̂d[ccX]_Z[̀yfc[Xh̀]�fg[gXf̂X_Z[X\]̂_̀ab_X~]bmj[̂_c�X_Z[X\]̂_̀ab_]̀XcZaddXc[bm̀[XâgXhalXe]̀X_Z[X}mfdgf̂iX
h[̀jf_XacXy[ddXacXe]̀X]_Z[̀Xh[̀jf_c�Xe[[c�Xdfb[̂c[c�XâgXf̂ch[b_f]̂cX}lXi]�[̀̂ j[̂_Xai[̂bf[cX̂[b[ccàlXe]̀Xh̀]h[̀X
[�[bm_f]̂XâgXb]jhd[_f]̂X]eX_Z[Xn]̀oX_Za_Xà[Xbmc_]jàfdlXc[bm̀[gXae_[̀X[�[bm_f]̂X]eX_Z[X\]̂_̀ab_XâgXd[iaddlX̀[|mf̀[gX
a_X_Z[X_fj[X}fgcXà[X̀[b[f�[gX]̀X̂[i]_fa_f]̂cXb]̂bdmg[gp

STUV�V�XYZ[X\]̂_̀ab_]̀XcZaddXb]jhdlXyf_ZXâgXif�[X̂]_fb[cX̀[|mf̀[gX}lXahhdfba}d[Xdayc�Xc_a_m_[c�X]̀gf̂âb[c�Xb]g[c�X
m̀d[cXâgX̀[imda_f]̂c�XâgXdayemdX]̀g[̀cX]eXhm}dfbXam_Z]̀f_f[cXahhdfba}d[X_]Xh[̀e]̀jâb[X]eX_Z[Xn]̀op

STUV�VUX�eX_Z[X\]̂_̀ab_]̀Xh[̀e]̀jcXn]̀oXô]yf̂iXf_X_]X}[Xb]̂_̀àlX_]Xahhdfba}d[Xdayc�Xc_a_m_[c�X]̀gf̂âb[c�Xb]g[c�X̀md[cX
âgX̀[imda_f]̂c�X]̀XdayemdX]̀g[̀cX]eXhm}dfbXam_Z]̀f_f[c�X_Z[X\]̂_̀ab_]̀XcZaddXaccmj[Xahh̀]h̀fa_[X̀[ch]̂cf}fdf_lXe]̀XcmbZX
n]̀oXâgXcZaddX}[àX_Z[Xb]c_cXa__̀f}m_a}d[X_]Xb]̀̀[b_f]̂p

STUV�VWT��u��s���T�tT�u�u��uT��u��v��u�
�eX_Z[X\]̂_̀ab_]̀X[̂b]m̂_[̀cXb]̂gf_f]̂cXa_X_Z[Xcf_[X_Za_Xà[X ¡¢Xcm}cm̀eab[X]̀X]_Z[̀yfc[Xb]̂b[ad[gXhZlcfbadXb]̂gf_f]̂cX
_Za_Xgfee[̀Xja_[̀faddlXè]jX_Z]c[Xf̂gfba_[gXf̂X_Z[X\]̂_̀ab_X~]bmj[̂_cX]̀X £¢Xm̂ô]ŷXhZlcfbadXb]̂gf_f]̂cX]eXâX
m̂mcmadX̂a_m̀[X_Za_Xgfee[̀Xja_[̀faddlXè]jX_Z]c[X]̀gf̂àfdlXe]m̂gX_]X[�fc_XâgXi[̂[̀addlX̀[b]îf¤[gXacXf̂Z[̀[̂_Xf̂X
b]̂c_̀mb_f]̂Xab_f�f_f[cX]eX_Z[XbZàab_[̀Xh̀]�fg[gXe]̀Xf̂X_Z[X\]̂_̀ab_X~]bmj[̂_c�X_Z[X\]̂_̀ab_]̀XcZaddXh̀]jh_dlXh̀]�fg[X
]̂_fb[X_]X_Z[Xzŷ [̀XâgX_Z[X{̀bZf_[b_X}[e]̀[Xb]̂gf_f]̂cXà[Xgfc_m̀}[gXâgXf̂X̂]X[�[̂_Xda_[̀X_ZâX¡�XgalcXae_[̀Xef̀c_X
]}c[̀�âb[X]eX_Z[Xb]̂gf_f]̂cpXYZ[X{̀bZf_[b_XyfddXh̀]jh_dlXf̂�[c_fia_[XcmbZXb]̂gf_f]̂cXâg�XfeX_Z[X{̀bZf_[b_Xg[_[̀jf̂[cX
_Za_X_Z[lXgfee[̀Xja_[̀faddlXâgXbamc[XâXf̂b̀[ac[X]̀Xg[b̀[ac[Xf̂X_Z[X\]̂_̀ab_]̀kcXb]c_X]e�X]̀X_fj[X̀[|mf̀[gXe]̀�X
h[̀e]̀jâb[X]eXâlXhà_X]eX_Z[Xn]̀o�XyfddX̀[b]jj[̂gX_Za_XâX[|mf_a}d[Xag¥mc_j[̂_X}[Xjag[Xf̂X_Z[X\]̂_̀ab_X�mjX]̀X
\]̂_̀ab_XYfj[�X]̀X}]_ZpX�eX_Z[X{̀bZf_[b_Xg[_[̀jf̂[cX_Za_X_Z[Xb]̂gf_f]̂cXa_X_Z[Xcf_[Xà[X̂]_Xja_[̀faddlXgfee[̀[̂_Xè]jX_Z]c[X
f̂gfba_[gXf̂X_Z[X\]̂_̀ab_X~]bmj[̂_cXâgX_Za_X̂]XbZâi[Xf̂X_Z[X_[̀jcX]eX_Z[X\]̂_̀ab_XfcX¥mc_fef[g�X_Z[X{̀bZf_[b_XcZaddX
h̀]jh_dlX̂]_felX_Z[Xzŷ [̀XâgX\]̂_̀ab_]̀�Xc_a_f̂iX_Z[X̀[ac]̂cpX�eX[f_Z[̀Xhà_lXgfchm_[cX_Z[X{̀bZf_[b_kcXg[_[̀jf̂a_f]̂X]̀X
[̀b]jj[̂ga_f]̂�X_Za_Xhà_lXjalXcm}jf_XaX\dafjXacXh̀]�fg[gXf̂X{̀_fbd[X¡¦p

STUV�VqX�e�Xf̂X_Z[Xb]m̀c[X]eX_Z[Xn]̀o�X_Z[X\]̂_̀ab_]̀X[̂b]m̂_[̀cXZmjâX̀[jaf̂cX]̀X̀[b]îf¤[cX_Z[X[�fc_[̂b[X]eX}m̀fadX
jào[̀c�XàbZa[]d]ifbadXcf_[cX]̀Xy[_dâgcX̂]_Xf̂gfba_[gXf̂X_Z[X\]̂_̀ab_X~]bmj[̂_c�X_Z[X\]̂_̀ab_]̀XcZaddXfjj[gfa_[dlX
cmch[̂gXâlX]h[̀a_f]̂cX_Za_Xy]mdgXaee[b_X_Z[jXâgXcZaddX̂]_felX_Z[Xzŷ [̀XâgX{̀bZf_[b_pX�h]̂X̀[b[fh_X]eXcmbZX̂]_fb[�X
_Z[Xzŷ [̀XcZaddXh̀]jh_dlX_ao[XâlXab_f]̂X̂[b[ccàlX_]X]}_af̂Xi]�[̀̂ j[̂_adXam_Z]̀f¤a_f]̂X̀[|mf̀[gX_]X̀[cmj[X_Z[X
]h[̀a_f]̂cpXYZ[X\]̂_̀ab_]̀XcZaddXb]̂_f̂m[X_]Xcmch[̂gXcmbZX]h[̀a_f]̂cXm̂_fdX]_Z[̀yfc[Xf̂c_̀mb_[gX}lX_Z[Xzŷ [̀X}m_XcZaddX
b]̂_f̂m[Xyf_ZXaddX]_Z[̀X]h[̀a_f]̂cX_Za_Xg]X̂]_Xaee[b_X_Z]c[X̀[jaf̂cX]̀Xe[a_m̀[cpX§[|m[c_cXe]̀Xag¥mc_j[̂_cXf̂X_Z[X\]̂_̀ab_X
�mjXâgX\]̂_̀ab_XYfj[Xàfcf̂iXè]jX_Z[X[�fc_[̂b[X]eXcmbZX̀[jaf̂cX]̀Xe[a_m̀[cXjalX}[Xjag[XacXh̀]�fg[gXf̂X{̀_fbd[X¡¦p
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STUVWTXYYZ[\]̂_̀
STUVWVabcdebfghijkligjbmdknnbohlnpqebohbidebfghijklibrpsbknnbknngtkhlembmikieqbohbidebfghijklibuglpsehimvbwiesmb
lgxejeqbyzbknngtkhlembmdknnbyebmp{{noeqb|gjbmpldbksgphimbkhqbyzbmpldb{ejmghmbgjbehioioembkmbideb}thejbskzbqojeli~bypib
idebfghijkligjbmdknnbhgibyebje�pojeqbigbes{ngzb{ejmghmbgjbehioioembigbtdgsbidebfghijkligjbdkmbjekmghkynebgy�elioghv

STUVWV�b�hnemmbgidejtomeb{jgxoqeqbohbidebfghijklibuglpsehim~
Va knngtkhlembmdknnblgxejbideblgmibigbidebfghijkligjbg|bskiejoknmbkhqbe�po{sehibqenoxejeqbkibidebmoiebkhqbknnb

je�pojeqbik�em~bnemmbk{{nolkynebijkqebqomlgphim�
V� fghijkligj�mblgmimb|gjbphngkqoh�bkhqbdkhqnoh�bkibidebmoie~bnkygj~bohmiknnkioghblgmim~bgxejdekq~b{jg|oi~bkhqb

gidejbe�{ehmemblghies{nkieqb|gjbmikieqbknngtkhlebksgphimbmdknnbyebohlnpqeqbohbidebfghijklibrpsbypib
hgibohbidebknngtkhlem�bkhq

VU tdehexejblgmimbkjebsgjebidkhbgjbnemmbidkhbknngtkhlem~bidebfghijklibrpsbmdknnbyebkq�pmieqbkllgjqoh�nzb
yzbfdkh�eb}jqejvbcdebksgphibg|bidebfdkh�eb}jqejbmdknnbje|nelib���bidebqo||ejehlebyeiteehbklipknblgmimb
khqbidebknngtkhlembphqejbrelioghb�v�v�v�bkhqb���bldkh�embohbfghijkligj�mblgmimbphqejbrelioghb�v�v�v�v

STUVWVUb�kiejoknmbkhqbe�po{sehibphqejbkhbknngtkhlebmdknnbyebmenelieqbyzbideb}thejbtoidbjekmghkyneb{jgs{ihemmv

STUV�T���_��]�_]�_]�
STUV�Vabcdebfghijkligjbmdknnbes{ngzbkblgs{eiehibmp{ejohiehqehibkhqbhelemmkjzbkmmomikhimbtdgbmdknnbyebohbkiiehqkhlebkib
ideb�jg�elibmoiebqpjoh�b{ej|gjskhlebg|bideb�gj�vbcdebmp{ejohiehqehibmdknnbje{jemehibidebfghijkligj~bkhqb
lgsspholkioghmb�oxehbigbidebmp{ejohiehqehibmdknnbyebkmbyohqoh�bkmbo|b�oxehbigbidebfghijkligjv

STUV�V�Tcdebfghijkligj~bkmbmgghbkmb{jkliolkynebk|iejbktkjqbg|bidebfghijkli~bmdknnbhgio|zbideb}thejbkhqb�jldoielibg|bideb
hksebkhqb�pkno|olkioghmbg|bkb{jg{gmeqbmp{ejohiehqehivb�oidohb��bqkzmbg|bjeleo{ibg|bideboh|gjskiogh~bideb�jldoielibskzb
hgio|zbidebfghijkligj~bmikioh�btdeidejbideb}thejbgjbideb�jldoielib���bdkmbjekmghkynebgy�elioghbigbideb{jg{gmeqb
mp{ejohiehqehibgjb���bje�pojembkqqoioghknbioseb|gjbjexoetvb�konpjebg|bideb�jldoielibigb{jgxoqebhgiolebtoidohbideb���qkzb
{ejogqbmdknnblghmioipiebhgiolebg|bhgbjekmghkynebgy�elioghv

STUV�VUbcdebfghijkligjbmdknnbhgibes{ngzbkb{jg{gmeqbmp{ejohiehqehibigbtdgsbideb}thejbgjb�jldoielibdkmbskqeb
jekmghkynebkhqbiosenzbgy�elioghvbcdebfghijkligjbmdknnbhgibldkh�ebidebmp{ejohiehqehibtoidgpibideb}thej�mblghmehi~b
tdoldbmdknnbhgibphjekmghkynzbyebtoiddenqbgjbqenkzeqv

STUVa�T�Z]��\̂�Z��̀T�Z]̀���̂��Z]T\]�T�� ¡���\YT�̂¢_��Y_̀
STUVa�Vabcdebfghijkligj~b{jgs{inzbk|iejbyeoh�bktkjqeqbidebfghijkli~bmdknnbmpysoib|gjbideb}thej�mbkhqb�jldoieli�mb
oh|gjskioghbkbfghijkligj�mblghmijplioghbmldeqpneb|gjbideb�gj�vbcdebmldeqpnebmdknnblghikohbqeikonbk{{jg{jokieb|gjbideb
�jg�eli~bohlnpqoh�b���bidebqkiebg|blgssehlesehibg|bideb�gj�~bohiejosbmldeqpnebsonemighebqkiem~bkhqbidebqkiebg|b
rpymikhioknbfgs{neiogh�b���bkhbk{{gjioghsehibg|bideb�gj�byzblghmijplioghbklioxoiz�bkhqb���bidebiosebje�pojeqb|gjb
lgs{neioghbg|bekldb{gjioghbg|bideb�gj�vbcdebmldeqpnebmdknnb{jgxoqeb|gjbidebgjqejnzb{jg�jemmoghbg|bideb�gj�bigb
lgs{neioghbkhqbmdknnbhgibe�leeqbiosebnosoimblpjjehibphqejbidebfghijklibuglpsehimvbcdebmldeqpnebmdknnbyebjexomeqbkib
k{{jg{jokiebohiejxknmbkmbje�pojeqbyzbideblghqoioghmbg|bideb�gj�bkhqb�jg�eliv

STUVa�V�bcdebfghijkligj~b{jgs{inzbk|iejbyeoh�bktkjqeqbidebfghijklibkhqbidejek|iejbkmbhelemmkjzbigbskohikohbkblpjjehib
mpysoiiknbmldeqpne~bmdknnbmpysoibkbmpysoiiknbmldeqpneb|gjbideb�jldoieli�mbk{{jgxknvbcdeb�jldoieli�mbk{{jgxknbmdknnbhgib
yebphjekmghkynzbqenkzeqbgjbtoiddenqvbcdebmpysoiiknbmldeqpnebmdknnb���byeblggjqohkieqbtoidbidebfghijkligj�mb
lghmijplioghbmldeqpne~bkhqb���bknngtbideb�jldoielibjekmghkynebiosebigbjexoetbmpysoiiknmvbw|bidebfghijkligjb|konmbigb
mpysoibkbmpysoiiknbmldeqpne~bgjb|konmbigb{jgxoqebmpysoiiknmbohbkllgjqkhlebtoidbidebk{{jgxeqbmpysoiiknbmldeqpne~bideb
fghijkligjbmdknnbhgibyebehioineqbigbkhzbohljekmebohbfghijklibrpsbgjbe�iehmoghbg|bfghijklibcosebykmeqbghbidebioseb
je�pojeqb|gjbjexoetbg|bmpysoiiknmv

STUVa�VUbcdebfghijkligjbmdknnb{ej|gjsbideb�gj�bohb�ehejknbkllgjqkhlebtoidbidebsgmibjelehibmldeqpnembmpysoiieqbigbideb
}thejbkhqb�jldoieliv

STUVaaT£Ẑ�¡_]�̀T\]�T�\¡�Y_̀T\�T�¢_T���_
cdebfghijkligjbmdknnbsk�ebkxkonkyne~bkibideb�jg�elibmoie~bidebfghijklibuglpsehim~bohlnpqoh�bfdkh�eb}jqejm~b
fghmijplioghbfdkh�ebuojelioxem~bkhqbgidejb�gqo|olkioghm~bohb�ggqbgjqejbkhqbskj�eqblpjjehinzbigbohqolkieb|oenqb
ldkh�embkhqbmenelioghmbskqebqpjoh�blghmijpliogh~bkhqbidebk{{jgxeqbrdg{bujktoh�m~b�jgqplibukik~brks{nem~bkhqb
mosonkjbje�pojeqbmpysoiiknmvbcdemebmdknnbyebohbenelijgholb|gjsbgjb{k{ejblg{z~bkxkonkynebigbideb�jldoielibkhqb}thej~bkhqb
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RSTUVSWSRXYZXY[SX\W][UYS]YX̂ZWX_̀abUYYcTXYZXY[SXdefSWX̀gZfX]ZbgTSYUZfXẐXY[SXhZWiXc_XcXWS]ZWRXẐXY[SXhZWiXc_X
]Zf_YẀ]YSRj

klmnoplqrstluvwxyz{|}l~vs����luw�wlwz�lqw�t��|
klmnopnoX�[ZgX�WceUf�_XcWSXRWceUf�_�XRUc�Wcb_�X_][SR̀TS_�XcfRXZY[SWXRcYcX_gS]UcTT�XgWSgcWSRX̂ZWXY[SXhZWiXa�XY[SX
�ZfYWc]YZWXZWXcX�̀a]ZfYWc]YZW�X�̀a�_̀a]ZfYWc]YZW�Xbcf̀ ĉ]ỲWSW�X_̀ggTUSW�XZWXRU_YWUàYZWXYZXUTT̀_YWcYSX_ZbSXgZWYUZfXẐX
Y[SXhZWij

klmnopnpX�WZR̀]YX�cYcXcWSXUTT̀_YWcYUZf_�X_YcfRcWRX_][SR̀TS_�XgSŴZWbcf]SX][cWY_�XUf_YẀ]YUZf_�XaWZ][̀WS_�XRUc�Wcb_�XcfRX
ZY[SWXUf̂ZWbcYUZfX̂̀WfU_[SRXa�XY[SX�ZfYWc]YZWXYZXUTT̀_YWcYSXbcYSWUcT_XZWXS�̀UgbSfYX̂ZWX_ZbSXgZWYUZfXẐXY[SXhZWij

klmnopnmX�cbgTS_XcWSXg[�_U]cTXS�cbgTS_XY[cYXUTT̀_YWcYSXbcYSWUcT_�XS�̀UgbSfY�XZWXeZWibcf_[Ug�XcfRXS_YcaTU_[X_YcfRcWR_X
a�Xe[U][XY[SXhZWiXeUTTXaSX�̀R�SRj

klmnopn�X�[ZgX�WceUf�_�X�WZR̀]YX�cYc�X�cbgTS_�XcfRX_UbUTcWX_̀abUYYcT_XcWSXfZYX�ZfYWc]YX�Z]̀bSfY_jX�[SUWXg̀WgZ_SXU_X
YZXRSbZf_YWcYSX[ZeXY[SX�ZfYWc]YZWXgWZgZ_S_XYZX]Zf̂ZWbXYZXY[SXUf̂ZWbcYUZfX�UVSfXcfRXY[SXRS_U�fX]Zf]SgYXS�gWS__SRXUfX
Y[SX�ZfYWc]YX�Z]̀bSfY_X̂ZWXY[Z_SXgZWYUZf_XẐXY[SXhZWiX̂ZWXe[U][XY[SX�ZfYWc]YX�Z]̀bSfY_XWS�̀UWSX_̀abUYYcT_jX�SVUSeX
a�XY[SX\W][UYS]YXU_X_̀a�S]YXYZXY[SXTUbUYcYUZf_XẐX�S]YUZfX�j�j�jX�f̂ZWbcYUZfcTX_̀abUYYcT_X̀gZfXe[U][XY[SX\W][UYS]YXU_XfZYX
S�gS]YSRXYZXYciSXWS_gZf_UVSXc]YUZfXbc�XaSX_ZXURSfYÛUSRXUfXY[SX�ZfYWc]YX�Z]̀bSfY_jX�̀abUYYcT_XY[cYXcWSXfZYXWS�̀UWSRXa�X
Y[SX�ZfYWc]YX�Z]̀bSfY_Xbc�XaSXWSỲWfSRXa�XY[SX\W][UYS]YXeUY[Z̀YXc]YUZfj

klmnopn�X�[SX�ZfYWc]YZWX_[cTTXWSVUSeX̂ZWX]ZbgTUcf]SXeUY[XY[SX�ZfYWc]YX�Z]̀bSfY_�XcggWZVS�XcfRX_̀abUYXYZXY[SX
\W][UYS]Y�X�[ZgX�WceUf�_�X�WZR̀]YX�cYc�X�cbgTS_�XcfRX_UbUTcWX_̀abUYYcT_XWS�̀UWSRXa�XY[SX�ZfYWc]YX�Z]̀bSfY_�XUfX
c]]ZWRcf]SXeUY[XY[SX_̀abUYYcTX_][SR̀TSXcggWZVSRXa�XY[SX\W][UYS]YXZW�XUfXY[SXca_Sf]SXẐXcfXcggWZVSRX_̀abUYYcTX
_][SR̀TS�XeUY[XWSc_ZfcaTSXgWZbgYfS__XcfRXUfX_̀][X_S�̀Sf]SXc_XYZX]c̀_SXfZXRSTc�XUfXY[SXhZWiXZWXUfXY[SXc]YUVUYUS_XẐXY[SX
defSWXZWXẐX�SgcWcYSX�ZfYWc]YZW_j

klmnopn�X��X_̀abUYYUf�X�[ZgX�WceUf�_�X�WZR̀]YX�cYc�X�cbgTS_�XcfRX_UbUTcWX_̀abUYYcT_�XY[SX�ZfYWc]YZWXWSgWS_SfY_XYZX
Y[SXdefSWXcfRX\W][UYS]YXY[cYXY[SX�ZfYWc]YZWX[c_X���XWSVUSeSRXcfRXcggWZVSRXY[Sb�X���XRSYSWbUfSRXcfRXVSWÛUSRX
bcYSWUcT_�X̂USTRXbSc_̀WSbSfY_XcfRX̂USTRX]Zf_YẀ]YUZfX]WUYSWUcXWSTcYSRXY[SWSYZ�XZWXeUTTXRZX_Z�XcfRX���X][S]iSRXcfRX
]ZZWRUfcYSRXY[SXUf̂ZWbcYUZfX]ZfYcUfSRXeUY[UfX_̀][X_̀abUYYcT_XeUY[XY[SXWS�̀UWSbSfY_XẐXY[SXhZWiXcfRXẐXY[SX�ZfYWc]YX
�Z]̀bSfY_j

klmnopn�X�[SX�ZfYWc]YZWX_[cTTXgSŴZWbXfZXgZWYUZfXẐXY[SXhZWiX̂ZWXe[U][XY[SX�ZfYWc]YX�Z]̀bSfY_XWS�̀UWSX_̀abUYYcTXcfRX
WSVUSeXẐX�[ZgX�WceUf�_�X�WZR̀]YX�cYc�X�cbgTS_�XZWX_UbUTcWX_̀abUYYcT_�X̀fYUTXY[SXWS_gS]YUVSX_̀abUYYcTX[c_XaSSfX
cggWZVSRXa�XY[SX\W][UYS]Yj

klmnopn X�[SXhZWiX_[cTTXaSXUfXc]]ZWRcf]SXeUY[XcggWZVSRX_̀abUYYcT_XS�]SgYXY[cYXY[SX�ZfYWc]YZWX_[cTTXfZYXaSXWSTUSVSRXẐX
WS_gZf_UaUTUY�X̂ZWXRSVUcYUZf_X̂WZbXY[SXWS�̀UWSbSfY_XẐXY[SX�ZfYWc]YX�Z]̀bSfY_Xa�XY[SX\W][UYS]Y¡_XcggWZVcTXẐX�[ZgX
�WceUf�_�X�WZR̀]YX�cYc�X�cbgTS_�XZWX_UbUTcWX_̀abUYYcT_�X̀fTS__XY[SX�ZfYWc]YZWX[c_X_gS]ÛU]cTT�XfZYÛUSRXY[SX\W][UYS]YX
ẐX_̀][XRSVUcYUZfXcYXY[SXYUbSXẐX_̀abUYYcTXcfRX���XY[SX\W][UYS]YX[c_X�UVSfXeWUYYSfXcggWZVcTXYZXY[SX_gS]ÛU]XRSVUcYUZfXc_XcX
bUfZWX][cf�SXUfXY[SXhZWi�XZWX���XcX�[cf�SXdWRSWXZWX�Zf_YẀ]YUZfX�[cf�SX�UWS]YUVSX[c_XaSSfXU__̀SRXc̀Y[ZWU¢Uf�XY[SX
RSVUcYUZfjX�[SX�ZfYWc]YZWX_[cTTXfZYXaSXWSTUSVSRXẐXWS_gZf_UaUTUY�X̂ZWXSWWZW_XZWXZbU__UZf_XUfX�[ZgX�WceUf�_�X�WZR̀]YX
�cYc�X�cbgTS_�XZWX_UbUTcWX_̀abUYYcT_�Xa�XY[SX\W][UYS]Y¡_XcggWZVcTXY[SWSẐj

klmnopn£X�[SX�ZfYWc]YZWX_[cTTXRUWS]YX_gS]ÛU]XcYYSfYUZf�XUfXeWUYUf�XZWXZfXWS_̀abUYYSRX�[ZgX�WceUf�_�X�WZR̀]YX�cYc�X
�cbgTS_�XZWX_UbUTcWX_̀abUYYcT_�XYZXWSVU_UZf_XZY[SWXY[cfXY[Z_SXWS�̀S_YSRXa�XY[SX\W][UYS]YXZfXgWSVUZ̀_X_̀abUYYcT_jX�fXY[SX
ca_Sf]SXẐX_̀][XfZYU]S�XY[SX\W][UYS]Y¡_XcggWZVcTXẐXcXWS_̀abU__UZfX_[cTTXfZYXcggT�XYZX_̀][XWSVU_UZf_j

klmnopno¤X�[SX�ZfYWc]YZWX_[cTTXfZYXaSXWS�̀UWSRXYZXgWZVURSXgWẐS__UZfcTX_SWVU]S_XY[cYX]Zf_YUỲYSXY[SXgWc]YU]SXẐX
cW][UYS]ỲWSXZWXSf�UfSSWUf�X̀fTS__X_̀][X_SWVU]S_XcWSX_gS]ÛU]cTT�XWS�̀UWSRXa�XY[SX�ZfYWc]YX�Z]̀bSfY_X̂ZWXcXgZWYUZfXẐX
Y[SXhZWiXZWX̀fTS__XY[SX�ZfYWc]YZWXfSSR_XYZXgWZVURSX_̀][X_SWVU]S_XUfXZWRSWXYZX]cWW�XZ̀YXY[SX�ZfYWc]YZW¡_XWS_gZf_UaUTUYUS_X
ẐWX]Zf_YẀ]YUZfXbScf_�XbSY[ZR_�XYS][fU�̀S_�X_S�̀Sf]S_�XcfRXgWZ]SR̀WS_jX�[SX�ZfYWc]YZWX_[cTTXfZYXaSXWS�̀UWSRXYZX
gWZVURSXgWẐS__UZfcTX_SWVU]S_XUfXVUZTcYUZfXẐXcggTU]caTSXTcej

klmnopno¤noX�̂XgWẐS__UZfcTXRS_U�fX_SWVU]S_XZWX]SWYÛU]cYUZf_Xa�XcXRS_U�fXgWẐS__UZfcTXWSTcYSRXYZX_�_YSb_�XbcYSWUcT_�XZWX
S�̀UgbSfYXcWSX_gS]ÛU]cTT�XWS�̀UWSRXẐXY[SX�ZfYWc]YZWXa�XY[SX�ZfYWc]YX�Z]̀bSfY_�XY[SXdefSWXcfRXY[SX\W][UYS]YXeUTTX
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STUVWXYZ[\\ZTU]X̂]_[̀VUZ[̀aZaUSWb̀ZV]WcU]W[Zcd[cZSeVdZSU]fWVUSZ_eScZS[cWSXYgZhdUZî c̀][Vĉ]ZSd[\\ZjUZÙcWc\UaZĉZ]U\YZeT̂ Z̀
cdUZ[aUke[VYZ[̀aZ[VVe][VYẐXZcdUZTU]X̂]_[̀VUZ[̀aZaUSWb̀ZV]WcU]W[ZT]̂fWaUaZẀZcdUZî c̀][VcZl̂Ve_ÙcSgZhdUZ
î c̀][Vĉ]ZSd[\\ZV[eSUZSeVdZSU]fWVUSẐ]ZVU]cWXWV[cŴ̀ SZĉZjUZT]̂fWaUaZjYZ[̀Z[TT]̂T]W[cU\YZ\WVÙSUaZaUSWb̀ZT]̂XUSSŴ̀ [\mZ
nd̂SUZSWb̀[ce]UZ[̀aZSU[\ZSd[\\Z[TTU[]Ẑ̀Z[\\Za][nẀbSmZV[\Ve\[cŴ̀ SmZSTUVWXWV[cŴ̀ SmZVU]cWXWV[cŴ̀ SmZod̂TZl][nẀbSmZ[̀aZ
ĉdU]ZSej_Wcc[\SZT]UT[]UaZjYZSeVdZT]̂XUSSŴ̀ [\gZod̂TZl][nẀbSmZ[̀aẐcdU]ZSej_Wcc[\SZ]U\[cUaZĉZcdUZp ]̂qmZaUSWb̀UaẐ]Z
VU]cWXWUaZjYZSeVdZT]̂XUSSŴ̀ [\mZWXZT]UT[]UaZjYẐcdU]SmZSd[\\ZjU[]ZSeVdZT]̂XUSSŴ̀ [\rSZn]WccÙZ[TT]̂f[\ZndÙZSej_WccUaZĉZ
cdUZs]VdWcUVcgZhdUZtǹU]Z[̀aZcdUZs]VdWcUVcZSd[\\ZjUZÙcWc\UaZĉZ]U\YZeT̂ Z̀cdUZ[aUke[VYZ[̀aZ[VVe][VYẐXZcdUZSU]fWVUSmZ
VU]cWXWV[cŴ̀ SmZ[̀aZ[TT]̂f[\SZTU]X̂]_UaẐ]ZT]̂fWaUaZjYZSeVdZaUSWb̀ZT]̂XUSSŴ̀ [\SmZT]̂fWaUaZcdUZtǹU]Z[̀aZs]VdWcUVcZ
d[fUZSTUVWXWUaZĉZcdUZî c̀][Vĉ]ZcdUZTU]X̂]_[̀VUZ[̀aZaUSWb̀ZV]WcU]W[Zcd[cZSeVdZSU]fWVUSZ_eScZS[cWSXYgZue]Se[̀cZĉZcdWSZ
oUVcŴ̀ ZvgwxgwymZcdUZs]VdWcUVcZnW\\Z]UfWUnZ[̀aZ[TT]̂fUẐ]Zc[qUẐcdU]Z[TT]̂T]W[cUZ[VcŴ̀ Ẑ̀ ZSej_Wcc[\SẐ̀\YZX̂]ZcdUZ
\W_WcUaZTe]T̂SUẐXZVdUVqẀbZX̂]ZV̂ X̀̂]_[̀VUZnWcdZẀX̂]_[cŴ̀ ZbWfÙZ[̀aZcdUZaUSWb̀ZV̂ V̀UTcZUzT]USSUaZẀZcdUZî c̀][VcZ
l̂Ve_ÙcSg

{|}~��~��~�Z�XZcdUZî c̀][VcZl̂Ve_ÙcSZ]UkeW]UZcdUZî c̀][Vĉ]rSZaUSWb̀ZT]̂XUSSŴ̀ [\ZĉZVU]cWXYZcd[cZcdUZp ]̂qZd[SZjUÙZ
TU]X̂]_UaZẀZ[VV̂]a[̀VUZnWcdZcdUZaUSWb̀ZV]WcU]W[mZcdUZî c̀][Vĉ]ZSd[\\ZXe]̀WSdZSeVdZVU]cWXWV[cŴ̀ SZĉZcdUZs]VdWcUVcZ[cZcdUZ
cW_UZ[̀aZẀZcdUZX̂]_ZSTUVWXWUaZjYZcdUZs]VdWcUVcg

{|}~�}|���|��|����
hdUZî c̀][Vĉ]ZSd[\\ZV̂ X̀ẀUẐTU][cŴ̀ SZ[cZcdUZSWcUZĉZ[]U[SZTU]_WccUaZjYZ[TT\WV[j\UZ\[nSmZSc[cecUSmẐ]aẀ[̀VUSmZV̂aUSmZ
]e\USZ[̀aZ]Ube\[cŴ̀ SmZ\[nXe\Ẑ]aU]SẐXZTej\WVZ[ecd̂]WcWUSmZ[̀aZcdUZî c̀][VcZl̂Ve_ÙcSZ[̀aZSd[\\Z̀̂ cZè]U[Ŝ [̀j\YZ
ÙVe_jU]ZcdUZSWcUZnWcdZ_[cU]W[\SẐ]ZUkeWT_Ùcg

{|}~��|�������|���|��������
{|}~��~�ZhdUZî c̀][Vĉ]ZSd[\\ZjUZ]UST̂ S̀Wj\UZX̂]ZVeccẀbmZXWccẀbmẐ]ZT[cVdẀbZ]UkeW]UaZĉZV̂_T\UcUZcdUZp ]̂qẐ]ZĉZ_[qUZ
WcSZT[]cSZXWcZĉbUcdU]ZT]̂TU]\YgZs\\Z[]U[SZ]UkeW]ẀbZVeccẀbmZXWccẀbmẐ]ZT[cVdẀbZSd[\\ZjUZ]USĉ]UaZĉZcdUZV̂ àWcŴ̀ ZUzWScẀbZ
T]Ŵ]ZĉZcdUZVeccẀbmZXWccẀbmẐ]ZT[cVdẀbmZè\USSẐcdU]nWSUZ]UkeW]UaZjYZcdUZî c̀][VcZl̂Ve_ÙcSg

{|}~��~�ZhdUZî c̀][Vĉ]ZSd[\\Z̀̂ cZa[_[bUẐ]ZÙa[̀bU]Z[ZT̂]cŴ̀ ẐXZcdUZp ]̂qẐ]ZXe\\YẐ]ZT[]cW[\\YZV̂_T\UcUaZ
V̂ S̀c]eVcŴ̀ ẐXZcdUZtǹU]Ẑ]ZoUT[][cUZî c̀][Vĉ]SZjYZVeccẀbmZT[cVdẀbmẐ]ẐcdU]nWSUZ[\cU]ẀbZSeVdZV̂ S̀c]eVcŴ̀ mẐ]ZjYZ
UzV[f[cŴ̀ gZhdUZî c̀][Vĉ]ZSd[\\Z̀̂cZVecẐ]ẐcdU]nWSUZ[\cU]ZV̂ S̀c]eVcŴ̀ ZjYZcdUZtǹU]Ẑ]Z[ZoUT[][cUZî c̀][Vĉ]ZUzVUTcZ
nWcdZn]WccÙZV̂ S̀ÙcẐXZcdUZtǹU]Z[̀aẐXZcdUZoUT[][cUZî c̀][Vĉ]gZî S̀ÙcZSd[\\Z̀̂ cZjUZè]U[Ŝ [̀j\YZnWcddU\agZhdUZ
î c̀][Vĉ]ZSd[\\Z̀̂ cZè]U[Ŝ [̀j\YZnWcdd̂\amZX]̂_ZcdUZtǹU]Ẑ]Z[ZoUT[][cUZî c̀][Vĉ]mZWcSZV̂ S̀ÙcZĉZVeccẀbẐ]Z
ĉdU]nWSUZ[\cU]ẀbZcdUZp ]̂qg

{|}~��|��������|��
{|}~��~�ZhdUZî c̀][Vĉ]ZSd[\\ZqUUTZcdUZT]U_WSUSZ[̀aZSe]]̂èaẀbZ[]U[ZX]UUZX]̂_Z[VVe_e\[cŴ̀ ẐXZn[ScUZ_[cU]W[\SZ[̀aZ
]ejjWSdZV[eSUaZjYẐTU][cŴ̀ SZèaU]ZcdUZî c̀][VcgZscZV̂_T\UcŴ̀ ẐXZcdUZp ]̂qmZcdUZî c̀][Vĉ]ZSd[\\Z]U_̂ fUZn[ScUZ
_[cU]W[\SmZ]ejjWSdmZcdUZî c̀][Vĉ]rSZĉ̂ \SmZV̂ S̀c]eVcŴ̀ ZUkeWT_ÙcmZ_[VdẀU]YmZ[̀aZSe]T\eSZ_[cU]W[\SZX]̂_Z[̀aZ[ĵecZ
cdUZu]̂�UVcg

{|}~��~�Z�XZcdUZî c̀][Vĉ]ZX[W\SZĉZV\U[̀ZeTZ[SZT]̂fWaUaZẀZcdUZî c̀][VcZl̂Ve_ÙcSmZcdUZtǹU]Z_[YZâZŜZ[̀aZcdUZtǹU]Z
Sd[\\ZjUZÙcWc\UaZĉZ]UW_je]SU_ÙcZX]̂_ZcdUZî c̀][Vĉ]g

{|}~��|������|��|����
hdUZî c̀][Vĉ]ZSd[\\ZT]̂fWaUZcdUZtǹU]Z[̀aZs]VdWcUVcZnWcdZ[VVUSSZĉZcdUZp ]̂qZẀZT]UT[][cŴ̀ Z[̀aZT]̂b]USSZndU]UfU]Z
\̂V[cUag

{|}~��|�� ������¡|�������|���|��� ������
hdUZî c̀][Vĉ]ZSd[\\ZT[YZ[\\Z]̂Y[\cWUSZ[̀aZ\WVÙSUZXUUSgZhdUZî c̀][Vĉ]ZSd[\\ZaUXÙaZSeWcSẐ]ZV\[W_SZX̂]ZẀX]ẀbU_ÙcẐXZ
V̂TY]WbdcSZ[̀aZT[cÙcZ]WbdcSZ[̀aZSd[\\Zd̂\aZcdUZtǹU]Z[̀aZs]VdWcUVcZd[]_\USSZX]̂_Z\̂SSẐ̀ Z[VV̂ècZcdU]ÛXmZjecZSd[\\Z
`̂cZjUZ]UST̂ S̀Wj\UZX̂]ZaUXÙSUẐ]Z\̂SSZndÙZ[ZT[]cWVe\[]ZaUSWb̀mZT]̂VUSSmẐ]ZT]̂aeVcẐXZ[ZT[]cWVe\[]Z_[̀eX[Vce]U]Ẑ]Z
_[̀eX[Vce]U]SZWSZ]UkeW]UaZjYZcdUZî c̀][VcZl̂Ve_ÙcSmẐ]ZndU]UZcdUZV̂TY]WbdcZfŴ\[cŴ̀ SZ[]UZV̂ c̀[ẀUaZẀZl][nẀbSmZ
oTUVWXWV[cŴ̀ SmẐ]ẐcdU]ZâVe_ÙcSZT]UT[]UaZjYZcdUZtǹU]Ẑ]Zs]VdWcUVcgZ¢̂nUfU]mZWXZ[̀ZẀX]ẀbU_ÙcẐXZ[ZV̂TY]WbdcẐ]Z
T[cÙcZWSZaWSV̂fU]UaZjYmẐ]Z_[aUZq̀ n̂̀ZĉmZcdUZî c̀][Vĉ]mZcdUZî c̀][Vĉ]ZSd[\\ZjUZ]UST̂ S̀Wj\UZX̂]ZcdUZ\̂SSZè\USSZcdUZ
ẀX̂]_[cŴ̀ ZWSZT]̂_Tc\YZXe]̀WSdUaZĉZcdUZs]VdWcUVcg
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STUVWXTYZ[\]Ẑ_̂̀ab̂cZ
STUVWXVWdefdghidjkllimgdingiogdpiqrsggitduvdlwxydghidzfogqw{gfqdmhwlldsotirosjvdwotdhfltdhwqrlimmdghid|xoiqyd
}q{hsgi{gyd}q{hsgi{g~md{fomklgwogmydwotdw�iogmdwotdirplfviimdfjdwovdfjdghirdjqfrdwotdw�wsomgd{lwsrmydtwrw�imydlfmmimyd
wotdinpiomimydso{lktso�dukgdofgdlsrsgitdgfdwggfqoivm~djiimydwqsmso�dfkgdfjdfqdqimklgso�djqfrdpiqjfqrwo{idfjdghid�fq�yd
pqf�stitdghwgdmk{hd{lwsrydtwrw�iydlfmmydfqdinpiomidsmdwggqsukgwulidgfduftslvdso�kqvydms{�oimmydtsmiwmidfqdtiwghydfqdgfd
so�kqvdgfdfqdtimgqk{gsfodfjdgwo�sulidpqfpiqgvd�fghiqdghwodghid�fq�dsgmilj�ydukgdfolvdgfdghidingiogd{wkmitduvdghidoi�ls�iogd
w{gmdfqdfrsmmsfomdfjdghidzfogqw{gfqydwd�ku{fogqw{gfqydwovfoidtsqi{glvdfqdsotsqi{glvdirplfvitduvdghirydfqdwovfoidjfqd
xhfmidw{gmdghivdrwvduidlswuliydqi�wqtlimmdfjdxhighiqdfqdofgdmk{hd{lwsrydtwrw�iydlfmmydfqdinpiomidsmd{wkmitdsodpwqgduvdwd
pwqgvdsotirosjsitdhiqikotiq�d�k{hdfuls�wgsfodmhwlldofgduid{fomgqkitdgfdoi�wgiydwuqst�iydfqdqitk{idfghiqdqs�hgmdfqd
fuls�wgsfomdfjdsotirosgvdghwgdxfkltdfghiqxsmidinsmgdwmdgfdwdpwqgvdfqdpiqmfodtim{qsuitdsodghsmd�i{gsfod�����

STUVWXV�d�od{lwsrmdw�wsomgdwovdpiqmfodfqdiogsgvdsotirosjsitdkotiqdghsmd�i{gsfod����duvdwodirplfviidfjdghidzfogqw{gfqyd
wd�ku{fogqw{gfqydwovfoidtsqi{glvdfqdsotsqi{glvdirplfvitduvdghirydfqdwovfoidjfqdxhfmidw{gmdghivdrwvduidlswuliydghid
sotirosjs{wgsfodfuls�wgsfodkotiqd�i{gsfod������dmhwlldofgduidlsrsgitduvdwdlsrsgwgsfodfodwrfkogdfqdgvpidfjdtwrw�imyd
{frpiomwgsfoydfqduioijsgmdpwvwuliduvdfqdjfqdghidzfogqw{gfqdfqdwd�ku{fogqw{gfqdkotiqdxfq�iqm~d{frpiomwgsfodw{gmyd
tsmwuslsgvduioijsgdw{gmydfqdfghiqdirplfviiduioijsgdw{gm�

���Y���T�TTT����Y����
ST�VWT�\Z\�a�
ST�VWVWdehid}q{hsgi{gdsmdghidpiqmfodfqdiogsgvdqigwsoitduvdghid|xoiqdpkqmkwogdgfd�i{gsfod�����dwotdstiogsjsitdwmdmk{hdsod
ghid}�qiiriog�

ST�VWV�d�kgsimydqimpfomsuslsgsimydwotdlsrsgwgsfomdfjdwkghfqsgvdfjdghid}q{hsgi{gdwmdmigdjfqghdsodghidzfogqw{gd�f{kriogmd
mhwlldofgduidqimgqs{gitydrftsjsitydfqdingiotitdxsghfkgdxqsggiod{fomiogdfjdghid|xoiqydzfogqw{gfqydwotd}q{hsgi{g�dzfomiogd
mhwlldofgduidkoqiwmfowulvdxsghhilt�

ST�V�T�[]̂Ẑ�b�ab̂cZTc_Tb�\T�cZb�àb
ST�V�VWdehid}q{hsgi{gdxslldpqf�stidwtrsosmgqwgsfodfjdghidzfogqw{gdwmdtim{qsuitdsodghidzfogqw{gd�f{kriogmdwotdxsllduid
wod|xoiq~mdqipqimiogwgs�idtkqso�d{fomgqk{gsfodkogsldghidtwgidghid}q{hsgi{gdsmmkimdghidjsowldziqgsjs{wgidjfqd�wvriog�dehid
}q{hsgi{gdxslldhw�idwkghfqsgvdgfdw{gdfoduihwljdfjdghid|xoiqdfolvdgfdghidingiogdpqf�stitdsodghidzfogqw{gd�f{kriogm�

ST�V�V�dehid}q{hsgi{gdxslld�smsgdghidmsgidwgdsogiq�wlmdwppqfpqswgidgfdghidmgw�idfjd{fomgqk{gsfoydfqdwmdfghiqxsmidw�qiitdxsghd
ghid|xoiqydgfdui{frid�ioiqwllvdjwrslswqdxsghdghidpqf�qimmdwotd�kwlsgvdfjdghidpfqgsfodfjdghid�fq�d{frpligitydwotdgfd
tigiqrsoidsod�ioiqwldsjdghid�fq�dfumiq�itdsmduiso�dpiqjfqritdsodwdrwooiqdsots{wgso�dghwgdghid�fq�ydxhiodjkllvd
{frpligitydxsllduidsodw{{fqtwo{idxsghdghidzfogqw{gd�f{kriogm�d�fxi�iqydghid}q{hsgi{gdxslldofgduidqi�ksqitdgfdrw�id
inhwkmgs�idfqd{fogsokfkmdfo�msgidsompi{gsfomdgfd{hi{�dghid�kwlsgvdfqd�kwogsgvdfjdghid�fq��dehid}q{hsgi{gdxslldofgdhw�id
{fogqfldf�iqyd{hwq�idfjydfqdqimpfomsuslsgvdjfqdghid{fomgqk{gsfodriwomydrighftmydgi{hos�kimydmi�kio{imdfqdpqf{itkqimydfqd
jfqdghidmwjigvdpqi{wkgsfomdwotdpqf�qwrmdsod{fooi{gsfodxsghdghid�fq�ydmso{idghimidwqidmflilvdghidzfogqw{gfq~mdqs�hgmdwotd
qimpfomsuslsgsimdkotiqdghidzfogqw{gd�f{kriogm�

ST�V�VUd|odghiduwmsmdfjdghidmsgid�smsgmydghid}q{hsgi{gdxslld�iipdghid|xoiqdqiwmfowulvdsojfqritdwufkgdghidpqf�qimmdwotd
�kwlsgvdfjdghidpfqgsfodfjdghid�fq�d{frpligitydwotdpqfrpglvdqipfqgdgfdghid|xoiqd���d�ofxodti�swgsfomdjqfrdghid
zfogqw{gd�f{kriogmyd���d�ofxodti�swgsfomdjqfrdghidrfmgdqi{iogd{fomgqk{gsfodm{hitklidmkursggitduvdghidzfogqw{gfqyd
wotd���dtiji{gmdwotdtijs{sio{simdfumiq�itdsodghid�fq��dehid}q{hsgi{gdxslldofgduidqimpfomsulidjfqdghidzfogqw{gfq~md
jwslkqidgfdpiqjfqrdghid�fq�dsodw{{fqtwo{idxsghdghidqi�ksqiriogmdfjdghidzfogqw{gd�f{kriogm�dehid}q{hsgi{gdxslldofgd
hw�id{fogqfldf�iqdfqd{hwq�idfjydwotdxslldofgduidqimpfomsulidjfqdw{gmdfqdfrsmmsfomdfjydghidzfogqw{gfqyd�ku{fogqw{gfqmydfqd
ghisqdw�iogmdfqdirplfviimydfqdwovdfghiqdpiqmfomdfqdiogsgsimdpiqjfqrso�dpfqgsfomdfjdghid�fq��

ST�V�V�T�c]] Ẑ̀ab̂cZ�T
ehid|xoiqdwotdzfogqw{gfqdmhwlldso{lktidghid}q{hsgi{gdsodwlld{frrkos{wgsfomdghwgdqilwgidgfdfqdwjji{gdghid}q{hsgi{g~md
miq�s{imdfqdpqfjimmsfowldqimpfomsuslsgsim�dehid|xoiqdmhwlldpqfrpglvdofgsjvdghid}q{hsgi{gdfjdghidmkumgwo{idfjdwovdtsqi{gd
{frrkos{wgsfomduigxiiodghid|xoiqdwotdghidzfogqw{gfqdfghiqxsmidqilwgso�dgfdghid�qf�i{g�dzfrrkos{wgsfomduvdwotd
xsghdghid}q{hsgi{g~md{fomklgwogmdmhwllduidghqfk�hdghid}q{hsgi{g�dzfrrkos{wgsfomduvdwotdxsghd�ku{fogqw{gfqmdwotd
mkpplsiqmdmhwllduidghqfk�hdghidzfogqw{gfq�dzfrrkos{wgsfomduvdwotdxsghd�ipwqwgidzfogqw{gfqmdmhwllduidghqfk�hdghid
|xoiq�dehidzfogqw{gd�f{kriogmdrwvdmpi{sjvdfghiqd{frrkos{wgsfodpqfgf{flm�
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RSTUVUWXYZ[\]X̂_X̀a\Xbcdaè\d̀f[X\gZhiZ̀ê_[X̂jX̀a\Xk̂_̀cZd̀̂cf[XbllhedZ̀ê_[XĵcXmZno\_̀pX̀a\Xbcdaè\d̀XqehhXc\ge\qX
Z_]Xd\c̀ejnX̀a\XZô i_̀[X]i\X̀a\Xk̂_̀cZd̀̂cXZ_]XqehhXe[[i\Xk\c̀ejedZ̀\[XĵcXmZno\_̀Xe_X[idaXZô i_̀[r

RSTUVUsXta\Xbcdaè\d̀XaZ[XZìâcènX̀̂Xc\u\d̀Xv ĉwX̀aZ̀X]̂\[X_̂ X̀d̂_ĵcoX̀̂X̀a\Xk̂_̀cZd̀Xx̂dio\_̀[rXva\_\g\cX̀a\X
bcdaè\d̀Xd̂_[e]\c[XèX_\d\[[ZcnX̂cXZ]ge[Zyh\pX̀a\Xbcdaè\d̀XqehhXaZg\XZìâcènX̀̂Xc\ziec\Xe_[l\d̀ê_X̂cX̀\[̀e_{X̂jX̀a\X
v ĉwXe_XZdd̂c]Z_d\XqèaX|\d̀ê_[X}~r�r�XZ_]X}~r�r~pXqa\̀a\cX̂cX_̂ X̀̀a\Xv ĉwXe[XjZycedZ̀\]pXe_[̀Zhh\]X̂cXd̂olh\̀\]rX
�̂q\g\cpX_\èa\cX̀ae[XZìâcènX̂jX̀a\Xbcdaè\d̀X_̂cXZX]\de[ê_XoZ]\Xe_X{̂ ]̂XjZèaX\èa\cX̀̂X\�\cde[\X̂cX_̂ X̀̂̀X\�\cde[\X
[idaXZìâcènX[aZhhX{eg\Xce[\X̀̂XZX]ìnX̂cXc\[l̂_[eyehènX̂jX̀a\Xbcdaè\d̀X̀̂X̀a\Xk̂_̀cZd̀̂cpX|iyd̂_̀cZd̀̂c[pX[illhe\c[pX
à\ecXZ{\_̀[X̂cX\olĥn\\[pX̂cX̂̀a\cXl\c[̂_[X̂cX\_̀èe\[Xl\cĵcoe_{Xl̂c̀ê_[X̂jX̀a\Xv ĉwr

RSTUVU�Xta\Xbcdaè\d̀XqehhXc\ge\qXZ_]XZllĉg\pX̂cX̀Zw\X̂̀a\cXZllĉlceZ̀\XZd̀ê_Xil̂_pX̀a\Xk̂_̀cZd̀̂cf[X[iyoè̀Zh[X[idaX
Z[X|âlXxcZqe_{[pXmĉ]id̀XxZ̀ZpXZ_]X|Zolh\[pXyìX̂_hnXĵcX̀a\Xheoè\]Xlicl̂[\X̂jXda\dwe_{XĵcXd̂_ĵcoZ_d\XqèaX
e_ĵcoZ̀ê_X{eg\_XZ_]X̀a\X]\[e{_Xd̂_d\l̀X\�lc\[[\]Xe_X̀a\Xk̂_̀cZd̀Xx̂dio\_̀[rXta\Xbcdaè\d̀f[XZd̀ê_XqehhXy\X̀Zw\_X
e_XZdd̂c]Z_d\XqèaX̀a\X[iyoè̀ZhX[da\]ih\XZllĉg\]XynX̀a\Xbcdaè\d̀X̂cpXe_X̀a\XZy[\_d\X̂jXZ_XZllĉg\]X[iyoè̀ZhX
[da\]ih\pXqèaXc\Z[̂_Zyh\Xlĉol̀_\[[Xqaeh\XZhĥqe_{X[ijjede\_̀X̀eo\Xe_X̀a\Xbcdaè\d̀f[Xlĉj\[[ê_ZhXui]{o\_̀X̀̂X
l\coèXZ]\ziZ̀\Xc\ge\qrX�\ge\qX̂jX[idaX[iyoè̀Zh[Xe[X_̂ X̀d̂_]id̀\]XĵcX̀a\Xlicl̂[\X̂jX]\̀\coe_e_{X̀a\XZddicZdnXZ_]X
d̂olh\̀\_\[[X̂jX̂̀a\cX]\̀Zeh[X[idaXZ[X]eo\_[ê_[XZ_]XziZ_̀èe\[pX̂cXĵcX[iy[̀Z_̀eZ̀e_{Xe_[̀cid̀ê_[XĵcXe_[̀ZhhZ̀ê_X̂cX
l\cĵcoZ_d\X̂jX\zielo\_̀X̂cX[n[̀\o[pXZhhX̂jXqaedaXc\oZe_X̀a\Xc\[l̂_[eyehènX̂jX̀a\Xk̂_̀cZd̀̂cXZ[Xc\ziec\]XynX̀a\X
k̂_̀cZd̀Xx̂dio\_̀[rXta\Xbcdaè\d̀f[Xc\ge\qX̂jX̀a\Xk̂_̀cZd̀̂cf[X[iyoè̀Zh[X[aZhhX_̂ X̀c\he\g\X̀a\Xk̂_̀cZd̀̂cX̂jX̀a\X
ŷhe{Z̀ê_[Xi_]\cX|\d̀ê_[X~r~pX~r�pXZ_]X~r}�rXta\Xbcdaè\d̀f[Xc\ge\qX[aZhhX_̂ X̀d̂_[̀èì\XZllĉgZhX̂jX[Zj\̀nX
lc\dZìê_[X̂cX̂jXZ_nXd̂_[̀cid̀ê_Xo\Z_[pXo\̀â][pX̀\da_ezi\[pX[\zi\_d\[pX̂cXlĉd\]ic\[rXta\Xbcdaè\d̀f[XZllĉgZhX̂jX
ZX[l\dejedXè\oX[aZhhX_̂ X̀e_]edZ̀\XZllĉgZhX̂jXZ_XZ[[\oyhnX̂jXqaedaX̀a\Xè\oXe[XZXd̂ol̂_\_̀r

RSTUVU�Xta\Xbcdaè\d̀XqehhXlc\lZc\XkaZ_{\X�c]\c[XZ_]Xk̂_[̀cid̀ê_XkaZ_{\Xxec\d̀eg\[pXZ_]XoZnX̂c]\cXoe_̂cXdaZ_{\[X
e_X̀a\Xv ĉwXZ[Xlĉge]\]Xe_X|\d̀ê_X�r�rXta\Xbcdaè\d̀XqehhXe_g\[̀e{Z̀\XZ_]XoZw\X]\̀\coe_Z̀ê_[XZ_]Xc\d̂oo\_]Z̀ê_[X
c\{Zc]e_{Xd̂_d\Zh\]XZ_]Xi_w_̂q_Xd̂_]èê_[XZ[Xlĉge]\]Xe_X|\d̀ê_X~r�r�r

RSTUVU�Xta\Xbcdaè\d̀XqehhXd̂_]id̀Xe_[l\d̀ê_[X̀̂X]\̀\coe_\X̀a\X]Z̀\X̂cX]Z̀\[X̂jX|iy[̀Z_̀eZhXk̂olh\̀ê_XZ_]X̀a\X]Z̀\X̂jX
je_ZhXd̂olh\̀ê_�Xe[[i\Xk\c̀ejedZ̀\[X̂jX|iy[̀Z_̀eZhXk̂olh\̀ê_Xlic[iZ_̀X̀̂X|\d̀ê_X�r��Xc\d\eg\XZ_]XĵcqZc]X̀̂X̀a\X
�q_\cpXĵcX̀a\X�q_\cf[Xc\ge\qXZ_]Xc\d̂c][pXqcè̀\_XqZccZ_̀e\[XZ_]Xc\hZ̀\]X]̂dio\_̀[Xc\ziec\]XynX̀a\Xk̂_̀cZd̀XZ_]X
Z[[\oyh\]XynX̀a\Xk̂_̀cZd̀̂cXlic[iZ_̀X̀̂X|\d̀ê_X�r}��XZ_]Xe[[i\XZXje_ZhXk\c̀ejedZ̀\XĵcXmZno\_̀Xlic[iZ_̀X̀̂X
|\d̀ê_X�r}�r

RSTUVU��X�jX̀a\X�q_\cXZ_]Xbcdaè\d̀XZ{c\\pX̀a\Xbcdaè\d̀XqehhXlĉge]\X̂_\X̂cXô c\Xmĉu\d̀Xc\lc\[\_̀Z̀eg\[X̀̂XZ[[e[̀Xe_X
dZccne_{X̂ìX̀a\Xbcdaè\d̀f[Xc\[l̂_[eyehèe\[XZ̀X̀a\X[è\rXta\X�q_\cX[aZhhX_̂ èjnX̀a\Xk̂_̀cZd̀̂cX̂jXZ_nXdaZ_{\Xe_X̀a\X
]ìe\[pXc\[l̂_[eyehèe\[XZ_]XheoèZ̀ê_[X̂jXZìâcènX̂jX̀a\Xmĉu\d̀Xc\lc\[\_̀Z̀eg\[r

RSTUVU��Xta\Xbcdaè\d̀XqehhXe_̀\clc\̀XZ_]X]\de]\XoZ̀̀\c[Xd̂_d\c_e_{Xl\cĵcoZ_d\Xi_]\cpXZ_]Xc\ziec\o\_̀[X̂jpX̀a\X
k̂_̀cZd̀Xx̂dio\_̀[X̂_Xqcè̀\_Xc\zi\[̀X̂jX\èa\cX̀a\X�q_\cX̂cXk̂_̀cZd̀̂crXta\Xbcdaè\d̀f[Xc\[l̂_[\X̀̂X[idaXc\zi\[̀[X
qehhXy\XoZ]\Xe_Xqcèe_{Xqèae_XZ_nX̀eo\Xheoè[XZ{c\\]Xil̂_X̂cX̂̀a\cqe[\XqèaXc\Z[̂_Zyh\Xlĉol̀_\[[r

RSTUVU�VX�_̀\clc\̀Z̀ê_[XZ_]X]\de[ê_[X̂jX̀a\Xbcdaè\d̀XqehhXy\Xd̂_[e[̀\_̀XqèaX̀a\Xe_̀\_̀X̂jpXZ_]Xc\Z[̂_ZyhnXe_j\cZyh\X
jĉopX̀a\Xk̂_̀cZd̀Xx̂dio\_̀[XZ_]XqehhXy\Xe_Xqcèe_{X̂cXe_X̀a\XĵcoX̂jX]cZqe_{[rXva\_XoZwe_{X[idaXe_̀\clc\̀Z̀ê_[X
Z_]X]\de[ê_[pX̀a\Xbcdaè\d̀XqehhX\_]\ZĝcX̀̂X[\dic\XjZèajihXl\cĵcoZ_d\XynXŷ àX�q_\cXZ_]Xk̂_̀cZd̀̂cpXqehhX_̂ X̀[âqX
lZc̀eZhènX̀̂X\èa\cpXZ_]XqehhX_̂ X̀y\XheZyh\XĵcXc\[ih̀[X̂jXe_̀\clc\̀Z̀ê_[X̂cX]\de[ê_[Xc\_]\c\]Xe_X{̂ ]̂XjZèar

RSTUVU��Xta\Xbcdaè\d̀f[X]\de[ê_[X̂_XoZ̀̀\c[Xc\hZ̀e_{X̀̂XZ\[̀a\̀edX\jj\d̀XqehhXy\Xje_ZhXejXd̂_[e[̀\_̀XqèaX̀a\Xe_̀\_̀X
\�lc\[[\]Xe_X̀a\Xk̂_̀cZd̀Xx̂dio\_̀[r

RSTUVU�TXta\Xbcdaè\d̀XqehhXc\ge\qXZ_]Xc\[l̂_]X̀̂Xc\zi\[̀[XĵcXe_ĵcoZ̀ê_XZŷìX̀a\Xk̂_̀cZd̀Xx̂dio\_̀[rXta\X
bcdaè\d̀f[Xc\[l̂_[\X̀̂X[idaXc\zi\[̀[XqehhXy\XoZ]\Xe_Xqcèe_{Xqèae_XZ_nX̀eo\Xheoè[XZ{c\\]Xil̂_X̂cX̂̀a\cqe[\XqèaX
c\Z[̂_Zyh\Xlĉol̀_\[[rX�jXZllĉlceZ̀\pX̀a\Xbcdaè\d̀XqehhXlc\lZc\XZ_]Xe[[i\X[illh\o\_̀ZhXxcZqe_{[XZ_]X|l\dejedZ̀ê_[X
e_Xc\[l̂_[\X̀̂X̀a\Xc\zi\[̀[XĵcXe_ĵcoZ̀ê_r
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\bÛWZd\W_bUV_̂Vc_WV[UiV]Zb]TZVWbVZT\T_~TVWSTVgbUWZ[\WbZĥVRbZskV¢STVgbUWZ[\WbZV̂S[jjVUbWVeTVZT̂]bÛ_ejTVcbZV
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STUVWVXYZ[\Y]̂ _\̀Ya_bY\ac[Yd\eàaf\Ygh_f̀acfh̀Yi[ajjY[ak\Yf[\Yial\Ỳ\ieh_imnmjmfm\iYoh̀Ycpffm_qYa_bYeafc[m_qYaiYà\Y
b\ic̀mn\bYoh̀Yf[\Ygh_f̀acfh̀Ym_Yd\cfmh_Yrstus

STUVvTwxyz{|}T~����T��T��z�yT��
�oYaYbmiepf\Yàmi\iYalh_qYf[\Ygh_f̀acfh̀�Yd\eàaf\Ygh_f̀acfh̀i�Ya_bYf[\Y]̂ _\̀YaiYfhYf[\Ỳ\ieh_imnmjmf�Yp_b\̀Yf[\m̀Y
\̀ie\cfmk\Ych_f̀acfiYoh̀Ylam_fam_m_qYf[\Yè\lmi\iYa_bYip̀̀hp_bm_qYà\aYò\\YòhlŶaif\Ylaf\̀majiYa_bỲpnnmi[�Yf[\Y
]̂ _\̀Yla�Ycj\a_YpeYa_bYf[\Y�̀c[mf\cfŶmjjYajjhcaf\Yf[\YchifYalh_qYf[hi\Ỳ\ieh_imnj\s

�~�����T�TTT�������T��T���T�w~�
ST�V�T�zyz{��
ST�V�V�Yg[a_q\iYm_Yf[\Y�h̀�Yla�Yn\Yacchlejmi[\bYaof\̀Y\�\cpfmh_YhoYf[\Ygh_f̀acf�Ya_bŶmf[hpfYm_kajmbafm_qYf[\Y
gh_f̀acf�Yn�Yg[a_q\Y]̀b\̀�Ygh_if̀pcfmh_Yg[a_q\Y�m̀\cfmk\Yh̀Yh̀b\̀Yoh̀YaYlm_h̀Yc[a_q\Ym_Yf[\Y�h̀��Yipn�\cfYfhYf[\Y
jmlmfafmh_iYifaf\bYm_Yf[miY�̀fmcj\Y�Ya_bY\ji\̂[\̀\Ym_Yf[\Ygh_f̀acfY�hcpl\_fis

ST�V�VWY�Yg[a_q\Y]̀b\̀Yi[ajjYn\Ynai\bYpeh_Yaq̀\\l\_fYalh_qYf[\Y]̂ _\̀�Ygh_f̀acfh̀�Ya_bY�̀c[mf\cfsY�Ygh_if̀pcfmh_Y
g[a_q\Y�m̀\cfmk\Ỳ\ pm̀\iYaq̀\\l\_fYn�Yf[\Y]̂ _\̀Ya_bY�̀c[mf\cfYa_bYla�Yh̀Yla�Y_hfYn\Yaq̀\\bYfhYn�Yf[\Ygh_f̀acfh̀sY
�_Yh̀b\̀Yoh̀YaYlm_h̀Yc[a_q\Ym_Yf[\Y�h̀�Yla�Yn\Ymiip\bYn�Yf[\Y�̀c[mf\cfYajh_\s

ST�V�VvYg[a_q\iYm_Yf[\Y�h̀�Yi[ajjYn\Ye\̀oh̀l\bYp_b\̀Yaeejmcanj\Yèhkmimh_iYhoYf[\Ygh_f̀acfY�hcpl\_fisYZ[\Y
gh_f̀acfh̀Yi[ajjYèhc\\bYèhlefj�Ŷmf[Yc[a_q\iYm_Yf[\Y�h̀��Yp_j\iiYhf[\̀̂ mi\Yèhkmb\bYm_Yf[\Yg[a_q\Y]̀b\̀�Y
gh_if̀pcfmh_Yg[a_q\Y�m̀\cfmk\�Yh̀Yh̀b\̀Yoh̀YaYlm_h̀Yc[a_q\Ym_Yf[\Y�h̀�s

ST�VWT���y�zTw{¡z{}
ST�VWV�Y�Yg[a_q\Y]̀b\̀YmiYaŶ m̀ff\_Ym_if̀pl\_fYè\eà\bYn�Yf[\Y�̀c[mf\cfYa_bYimq_\bYn�Yf[\Y]̂ _\̀�Ygh_f̀acfh̀�Ya_bY
�̀c[mf\cfYifafm_qYf[\m̀Yaq̀\\l\_fYpeh_YajjYhoYf[\Yohjjĥm_q¢

V� Z[\Yc[a_q\Ym_Yf[\Y�h̀�£
VW Z[\Yalhp_fYhoYf[\Yab�pifl\_f�YmoYa_��Ym_Yf[\Ygh_f̀acfYdpl£Ya_b
Vv Z[\Y\�f\_fYhoYf[\Yab�pifl\_f�YmoYa_��Ym_Yf[\Ygh_f̀acfYZml\s

ST�VvT��y}�{¤¥���yT���y�zT¦�{z¥��§z}
ST�VvV�Y�Ygh_if̀pcfmh_Yg[a_q\Y�m̀\cfmk\YmiYaŶ m̀ff\_Yh̀b\̀Yè\eà\bYn�Yf[\Y�̀c[mf\cfYa_bYimq_\bYn�Yf[\Y]̂ _\̀Ya_bY
�̀c[mf\cf�Ybm̀\cfm_qYaYc[a_q\Ym_Yf[\Y�h̀�Yèmh̀YfhYaq̀\\l\_fYh_Yab�pifl\_f�YmoYa_��Ym_Yf[\Ygh_f̀acfYdplYh̀Ygh_f̀acfY
Zml\�Yh̀Ynhf[sYZ[\Y]̂ _\̀Yla�Yn�Ygh_if̀pcfmh_Yg[a_q\Y�m̀\cfmk\�Ŷmf[hpfYm_kajmbafm_qYf[\Ygh_f̀acf�Yh̀b\̀Yc[a_q\iYm_Y
f[\Y�h̀�Ŷmf[m_Yf[\Yq\_\̀ajYiche\YhoYf[\Ygh_f̀acfYch_imifm_qYhoYabbmfmh_i�Yb\j\fmh_i�Yh̀Yhf[\̀Ỳ\kmimh_i�Yf[\Ygh_f̀acfY
dplYa_bYgh_f̀acfYZml\Yn\m_qYab�pif\bYacch̀bm_qj�s

ST�VvVWY�Ygh_if̀pcfmh_Yg[a_q\Y�m̀\cfmk\Yi[ajjYn\Ypi\bYm_Yf[\Yani\_c\YhoYfhfajYaq̀\\l\_fYh_Yf[\Yf\̀liYhoYaYg[a_q\Y
]̀b\̀s

ST�VvVvY�oYf[\Ygh_if̀pcfmh_Yg[a_q\Y�m̀\cfmk\Yèhkmb\iYoh̀Ya_Yab�pifl\_fYfhYf[\Ygh_f̀acfYdpl�Yf[\Yab�pifl\_fYi[ajjYn\Y
nai\bYh_Yh_\YhoYf[\Yohjjĥm_qYl\f[hbi¢

V� ¨pfpajYacc\efa_c\YhoYaYjpleYiplYèhe\̀j�Ymf\lm©\bYa_bYipeeh̀f\bYn�Yipoomcm\_fYipnifa_fmafm_qYbafaYfhY
e\̀lmfY\kajpafmh_£

VW ª_mfYèmc\iYifaf\bYm_Yf[\Ygh_f̀acfY�hcpl\_fiYh̀Yipni\ p\_fj�Yaq̀\\bYpeh_£
Vv ghifYfhYn\Yb\f\̀lm_\bYm_YaYla__\̀Yaq̀\\bYpeh_Yn�Yf[\Yeàfm\iYa_bYaYlpfpajj�Yacc\efanj\Yom�\bYh̀Y

e\̀c\_faq\Yo\\£Yh̀
V« �iYèhkmb\bYm_Yd\cfmh_Y�srsus

ST�VvV«Y�oYf[\Ygh_f̀acfh̀Ybh\iY_hfỲ\ieh_bYèhlefj�Yh̀Ybmiaq̀\\iŶmf[Yf[\Yl\f[hbYoh̀Yab�pifl\_fYm_Yf[\Ygh_f̀acfYdpl�Y
f[\Y�̀c[mf\cfYi[ajjYb\f\̀lm_\Yf[\Yab�pifl\_fYh_Yf[\YnaimiYhoỲ\aih_anj\Y\�e\_bmfp̀\iYa_bYiakm_qiYhoYf[hi\Ye\̀oh̀lm_qY
f[\Y�h̀�Yaff̀mnpfanj\YfhYf[\Yc[a_q\�Ym_cjpbm_q�Ym_Ycai\YhoYa_Ym_c̀\ai\Ym_Yf[\Ygh_f̀acfYdpl�Ya_Yalhp_fYoh̀Yhk\̀[\abYa_bY
èhomfYaiYi\fYoh̀f[Ym_Yf[\Y�q̀\\l\_f�Yh̀YmoY_hYipc[Yalhp_fYmiYi\fYoh̀f[Ym_Yf[\Y�q̀\\l\_f�YaỲ\aih_anj\Yalhp_fsY�_Yipc[Y
cai\�Ya_bYajihYp_b\̀Yd\cfmh_Y�srsrsr�Yf[\Ygh_f̀acfh̀Yi[ajjY�\\eYa_bYè\i\_f�Ym_Yipc[Yoh̀lYaiYf[\Y�̀c[mf\cfYla�Y
è\ic̀mn\�Ya_Ymf\lm©\bYacchp_fm_qYfhq\f[\̀Ŷmf[Yaeèhèmaf\Yipeeh̀fm_qYbafasYª_j\iiYhf[\̀̂ mi\Yèhkmb\bYm_Yf[\Y
gh_f̀acfY�hcpl\_fi�YchifiYoh̀Yf[\Yep̀ehi\iYhoYf[miYd\cfmh_Y�srsuYi[ajjYn\Yjmlmf\bYfhYf[\Yohjjĥm_q¢
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ST UVWXWYVZY[\]V̂_Ỳab[cd̀aeY\ff[̀b\][gYf\ĥV[[YX\igW_YẐ̀aegY]gagZ̀XWŶgjc̀̂gdY]hY\êggkgaXYV̂YbcWXVk_Y
lV̂mĝWnYbVkfgaW\X̀VaỲaWĉ\abg_Y\adYVXoĝYgkf[VhggYbVWXWY\ff̂VpgdY]hYXogYq̂bòXgbXr

Ss UVWXWYVZYk\Xĝ̀\[W_YWcff[̀gW_Y\adYgjc̀fkgaX_Ỳab[cd̀aeYbVWXYVZYX̂\aWfV̂X\X̀Va_YlogXoĝỲabV̂fV̂\XgdYV̂Y
bVaWckgdr

St ugaX\[YbVWXWYVZYk\bòaĝhY\adYgjc̀fkgaX_Ygib[cẀpgYVZYo\adYXVV[W_YlogXoĝŶgaXgdYẐVkYXogYUVaX̂\bXV̂Y
V̂YVXoĝWr

Sv UVWXWYVZYf̂gk̀ckWYZV̂Y\[[Y]VadWY\adỲaWĉ\abg_Yfĝk̀XYZggW_Y\adYW\[gW_YcWg_YV̂YẀk̀[\̂YX\igW_Yd̀̂gbX[hY
ĝ[\XgdYXVYXogYbo\aegrY\ad

Sw UVWXWYVZYWcfĝp̀ẀVaY\adYZ̀g[dYVZZ̀bgYfĝWVaag[Yd̀̂gbX[hY\XX̂̀]cX\][gYXVYXogYbo\aegx

yz{StSwY|ZYXogYUVaX̂\bXV̂Yd̀W\êggWYl̀XoYXogY\d}cWXkgaXỲaYXogYUVaX̂\bXY~̀kg_YXogYUVaX̂\bXV̂Yk\hYk\mgY\YU[\̀kỲaY
\bbV̂d\abgYl̀XoY\ff[̀b\][gYf̂Vp̀ẀVaWYVZYq̂X̀b[gY��x

yz{StS�Y�fVaŶgbg̀fXYVZY\YUVaWX̂cbX̀VaYUo\aegY�̀ ĝbX̀pg_YXogYUVaX̂\bXV̂YWo\[[Yf̂VkfX[hYf̂VbggdYl̀XoYXogYbo\aegỲaYXogY
�V̂mỲapV[pgdY\adY\dp̀WgYXogYq̂bòXgbXYVZYXogYUVaX̂\bXV̂nWY\êggkgaXYV̂Yd̀W\êggkgaXYl̀XoYXogYkgXoVd_ỲZY\ah_Y
f̂Vp̀dgdỲaYXogYUVaWX̂cbX̀VaYUo\aegY�̀ ĝbX̀pgYZV̂YdgXĝk̀àaeYXogYf̂VfVWgdY\d}cWXkgaXỲaYXogYUVaX̂\bXY�ckYV̂Y
UVaX̂\bXY~̀kgx

yz{StS{YqYUVaWX̂cbX̀VaYUo\aegY�̀ ĝbX̀pgYẀeagdY]hYXogYUVaX̂\bXV̂Ỳad̀b\XgWYXogYUVaX̂\bXV̂nWY\êggkgaXYXoĝgl̀Xo_Y
àb[cd̀aeY\d}cWXkgaXỲaYUVaX̂\bXY�ckY\adYUVaX̂\bXY~̀kgYV̂YXogYkgXoVdYZV̂YdgXĝk̀àaeYXogkxY�cboY\êggkgaXYWo\[[Y
]gYgZZgbX̀pgỲkkgd̀\Xg[hY\adYWo\[[Y]gŶgbV̂dgdY\WY\YUo\aegY�̂dĝx

yz{StS�Y~ogY\kVcaXYVZYb̂gd̀XYXVY]gY\[[VlgdY]hYXogYUVaX̂\bXV̂YXVYXogY�laĝYZV̂Y\Ydg[gX̀VaYV̂Ybo\aegYXo\XŶgWc[XWỲaY\YagXY
dgb̂g\WgỲaYXogYUVaX̂\bXY�ckYWo\[[Y]gY\bXc\[YagXYbVWXY\WYbVaZ̀̂kgdY]hYXogYq̂bòXgbXxY�ogaY]VXoY\dd̀X̀VaWY\adYb̂gd̀XWY
bVpĝ̀aeŶg[\XgdY�V̂mYV̂YWc]WX̀XcX̀VaWY\̂gỲapV[pgdỲaY\Ybo\aeg_YXogY\[[Vl\abgYZV̂YVpĝog\dY\adYf̂VZ̀XYWo\[[Y]gYZ̀eĉgdY
VaYXogY]\ẀWYVZYagXỲab̂g\Wg_ỲZY\ah_Yl̀XoŶgWfgbXYXVYXo\XYbo\aegx

yz{StS�Y�gad̀aeYZ̀a\[YdgXĝk̀a\X̀VaYVZYXogYXVX\[YbVWXYVZY\YUVaWX̂cbX̀VaYUo\aegY�̀ ĝbX̀pgYXVYXogY�laĝ_YXogYUVaX̂\bXV̂Y
k\hŶgjcgWXYf\hkgaXYZV̂Y�V̂mYbVkf[gXgdYcadĝYXogYUVaWX̂cbX̀VaYUo\aegY�̀ ĝbX̀pgỲaYqff[̀b\X̀VaWYZV̂Y�\hkgaXxY~ogY
q̂bòXgbXYl̀[[Yk\mgY\aỲaXĝ̀kYdgXĝk̀a\X̀VaYZV̂YfĉfVWgWYVZYkVaXo[hYbĝX̀Z̀b\X̀VaYZV̂Yf\hkgaXYZV̂YXoVWgYbVWXWY\adY
bĝX̀ZhYZV̂Yf\hkgaXYXogY\kVcaXYXo\XYXogYq̂bòXgbXYdgXĝk̀agW_ỲaYXogYq̂bòXgbXnWYf̂VZgWẀVa\[Y}cdekgaX_YXVY]gY
ĝ\WVa\][hY}cWX̀Z̀gdxY~ogYq̂bòXgbXnWỲaXĝ̀kYdgXĝk̀a\X̀VaYVZYbVWXYWo\[[Y\d}cWXYXogYUVaX̂\bXY�ckYVaYXogYW\kgY]\ẀWY\WY
\YUo\aegY�̂dĝ_YWc]}gbXYXVYXogŶ̀eoXYVZYg̀XoĝYf\̂XhYXVYd̀W\êggY\adY\WWĝXY\YU[\̀kỲaY\bbV̂d\abgYl̀XoYq̂X̀b[gY��x

yz{StST�Y�ogaYXogY�laĝY\adYUVaX̂\bXV̂Y\êggYl̀XoY\YdgXĝk̀a\X̀VaYk\dgY]hYXogYq̂bòXgbXYbVabĝàaeYXogY
\d}cWXkgaXWỲaYXogYUVaX̂\bXY�ckY\adYUVaX̂\bXY~̀kg_YV̂YVXoĝl̀WgŶg\boY\êggkgaXYcfVaYXogY\d}cWXkgaXW_YWcboY
\êggkgaXYWo\[[Y]gYgZZgbX̀pgỲkkgd̀\Xg[hY\adYXogYq̂bòXgbXYl̀[[Yf̂gf\̂gY\YUo\aegY�̂dĝxYUo\aegY�̂dĝWYk\hY]gY
ẀWcgdYZV̂Y\[[YV̂Y\ahYf\̂XYVZY\YUVaWX̂cbX̀VaYUo\aegY�̀ ĝbX̀pgx

yz{Svz�����z�������z��z���z����
~ogYq̂bòXgbXYk\hYV̂dĝYk̀aV̂Ybo\aegWỲaYXogY�V̂mYXo\XY\̂gYbVaẀWXgaXYl̀XoYXogỲaXgaXYVZYXogYUVaX̂\bXY�VbckgaXWY\adY
dVYaVXỲapV[pgY\aY\d}cWXkgaXỲaYXogYUVaX̂\bXY�ckYV̂Y\aYgiXgaẀVaYVZYXogYUVaX̂\bXY~̀kgxY~ogYq̂bòXgbXnWYV̂dĝYZV̂Y
k̀aV̂Ybo\aegWYWo\[[Y]gỲaYl̂ X̀̀aexY|ZYXogYUVaX̂\bXV̂Y]g[̀gpgWYXo\XYXogYf̂VfVWgdYk̀aV̂Ybo\aegỲaYXogY�V̂mYl̀[[Y\ZZgbXYXogY
UVaX̂\bXY�ckYV̂YUVaX̂\bXY~̀kg_YXogYUVaX̂\bXV̂YWo\[[YaVX̀ZhYXogYq̂bòXgbXY\adYWo\[[YaVXYf̂VbggdYXVỲkf[gkgaXYXogY
bo\aegỲaYXogY�V̂mxY|ZYXogYUVaX̂\bXV̂YfĝZV̂kWYXogY�V̂mYWgXYZV̂XoỲaYXogYq̂bòXgbXnWYV̂dĝYZV̂Y\Yk̀aV̂Ybo\aegYl̀XoVcXY
f̂̀V̂YaVX̀bgYXVYXogYq̂bòXgbXYXo\XYWcboYbo\aegYl̀[[Y\ZZgbXYXogYUVaX̂\bXY�ckYV̂YUVaX̂\bXY~̀kg_YXogYUVaX̂\bXV̂Yl\̀pgWY\ahY
\d}cWXkgaXYXVYXogYUVaX̂\bXY�ckYV̂YgiXgaẀVaYVZYXogYUVaX̂\bXY~̀kgx

�������z�zzz����
yz�STz�� ��������
yz�STSTY�a[gWWYVXoĝl̀WgYf̂Vp̀dgd_YUVaX̂\bXY~̀kgỲWYXogYfĝ̀VdYVZYX̀kg_Ỳab[cd̀aeY\cXoV̂̀¡gdY\d}cWXkgaXW_Y\[[VXXgdỲaY
XogYUVaX̂\bXY�VbckgaXWYZV̂Y�c]WX\aX̀\[YUVkf[gX̀VaYVZYXogY�V̂mx

yz�STSsY~ogYd\XgYVZYbVkkgabgkgaXYVZYXogY�V̂mỲWYXogYd\XgYgWX\][̀WogdỲaYXogYqêggkgaXx

yz�STStY~ogYd\XgYVZY�c]WX\aX̀\[YUVkf[gX̀VaỲWYXogYd\XgYbĝX̀Z̀gdY]hYXogYq̂bòXgbXỲaY\bbV̂d\abgYl̀XoY�gbX̀VaY¢x£x
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STUVWVXYZ[\Y]\̂_Ỳabc̀YbdYed\aYfgY][\Yhig]̂bj]Ykije_\g]dYd[bllY_\bgYjbl\gab̂YabcYegl\ddYi][\̂mfd\Ydn\jfofjbllcY
a\ofg\ap

STUVqTrstusvwwTxyzT{t|}~v��ty
STUVqVWYZf_\Ylf_f]dYd]b]\aYfgY][\Yhig]̂bj]Ykije_\g]dYb̂\YioY][\Y\dd\gj\YioY][\Yhig]̂bj]pY�cY\�\je]fg�Y][\Y��̂\\_\g]�Y
][\Yhig]̂bj]îYjigof̂_dY][b]Y][\Yhig]̂bj]YZf_\YfdYbŶ\bdigb�l\Yn\̂fiaYoîYn\̂oî_fg�Y][\Y�î�p

STUVqVqYZ[\Yhig]̂bj]îYd[bllYgi]Y�gimfg�lc�Y\�j\n]Y�cYb�̂\\_\g]YîYfgd]̂ej]figYioY][\Y�mg\̂YfgYm̂f]fg��Yji__\gj\Y
][\Y�î�Yn̂fîY]iY][\Y\oo\j]f�\Yab]\YioYfgdêbgj\Ŷ\�ef̂\aY]iY�\Yoêgfd[\aY�cY][\Yhig]̂bj]îYbgaY�mg\̂p

STUVqV�YZ[\Yhig]̂bj]îYd[bllYn̂ij\\aY\�n\af]fiedlcYmf][Yba\�eb]\Yoîj\dYbgaYd[bllYbj[f\�\Y�e�d]bg]fblYhi_nl\]figY
mf][fgY][\Yhig]̂bj]YZf_\p

STUV�T�v~x�wTxyzT���vyw�tywTt�T��|v
STUV�VWY�oY][\Yhig]̂bj]îYfdYa\lbc\aYb]YbgcY]f_\YfgY][\Yji__\gj\_\g]YîYn̂i�̂\ddYioY][\Y�î�Y�cY���YbgYbj]YîYg\�l\j]Y
ioY][\Y�mg\̂YîY�̂j[f]\j]�YioYbgY\_nlic\\YioY\f][\̂�YîYioYbY�\nb̂b]\Yhig]̂bj]î�Y���Y�cYj[bg�\dYîa\̂\aYfgY][\Y�î��Y
���Y�cYlb�îYafdne]\d�Yof̂\�YegedeblYa\lbcYfgYa\lf�\̂f\d�Yegb�ifab�l\Yjbdebl]f\d�Yba�\̂d\Ym\b][\̂Yjigaf]figdYaije_\g]\aY
fgYbjjîabgj\Ymf][Y�\j]figY��p�p�p��YîYi][\̂Yjbed\dY�\cigaY][\Yhig]̂bj]î�dYjig]̂il�Y���Y�cYa\lbcYbe][îf�\aY�cY][\Y
�mg\̂Yn\gafg�Y_\afb]figYbgaY�fgafg�Yafdne]\Ŷ\dile]fig�YîY���Y�cYi][\̂Yjbed\dY][b]Y][\Yhig]̂bj]îYbdd\̂]d�YbgaY][\Y
�̂j[f]\j]Ya\]\̂_fg\d�Y ed]focYa\lbc�Y][\gY][\Yhig]̂bj]YZf_\Yd[bllY�\Y\�]\ga\aYoîYdej[Ŷ\bdigb�l\Y]f_\YbdY][\Y�̂j[f]\j]Y
_bcYa\]\̂_fg\p

STUV�VqYhlbf_dŶ\lb]fg�Y]iY]f_\Yd[bllY�\Y_ba\YfgYbjjîabgj\Ymf][Ybnnlfjb�l\Yn̂i�fdfigdYioY�̂]fjl\Y��p

STUV�V�YZ[fdY�\j]figY¡p�Yai\dYgi]Yn̂\jlea\Ŷ\ji�\̂cYioYab_b�\dYoîYa\lbcY�cY\f][\̂Ynb̂]cYega\̂Yi][\̂Yn̂i�fdfigdYioY][\Y
hig]̂bj]Ykije_\g]dp

¢£�¤{¥�T¦TTTr¢§̈�©�ªT¢©�T{«̈ r¥��¤«©
ST¦VWT{ty�sx¬�Tª­|
ST¦VWVWYZ[\Yhig]̂bj]Y�e_YfdYd]b]\aYfgY][\Y��̂\\_\g]Ybga�Yfgjleafg�Ybe][îf�\aYba ed]_\g]d�YfdY][\Y]i]blYb_ieg]Y
nbcb�l\Y�cY][\Y�mg\̂Y]iY][\Yhig]̂bj]îYoîYn\̂oî_bgj\YioY][\Y�î�Yega\̂Y][\Yhig]̂bj]Ykije_\g]dp

ST¦VWVqY�oYegf]Yn̂fj\dYb̂\Yd]b]\aYfgY][\Yhig]̂bj]Ykije_\g]dYîYde�d\�e\g]lcYb�̂\\aYenig�YbgaYfoY�ebg]f]f\dYîf�fgbllcY
jig]\_nlb]\aYb̂\Y_b]\̂fbllcYj[bg�\aYdiY][b]Ybnnlfjb]figYioYdej[Yegf]Yn̂fj\dY]iY][\Ybj]eblY�ebg]f]f\dYjbed\dYde�d]bg]fblY
fg\�ef]cY]iY][\Y�mg\̂YîYhig]̂bj]î�Y][\Ybnnlfjb�l\Yegf]Yn̂fj\dYd[bllY�\Y\�ef]b�lcYba ed]\ap

ST¦VqTª¬®vz­~vTt�T̄x~­vw
�[\̂\Y][\Yhig]̂bj]YfdY�bd\aYigYbYd]fnelb]\aYde_YîY°eb̂bg]\\aY±b�f_e_Y²̂fj\�Y][\Yhig]̂bj]îYd[bllYde�_f]YbY
dj[\ael\YioY�ble\dY]iY][\Y�̂j[f]\j]Y�\oî\Y][\Yof̂d]Y�nnlfjb]figYoîY²bc_\g]�Ybllijb]fg�Y][\Y\g]f̂\Yhig]̂bj]Y�e_Y]iY][\Y
�b̂fiedYnî]figdYioY][\Y�î�pYZ[\Ydj[\ael\YioY�ble\dYd[bllY�\Yn̂\nb̂\aYfgY][\Yoî_�YbgaYdennî]\aY�cY][\Yab]bY]iY
de�d]bg]fb]\Yf]dYbjjêbjc�Ŷ\�ef̂\aY�cY][\Y�̂j[f]\j]pYZ[fdYdj[\ael\�Yegl\ddYi� \j]\aY]iY�cY][\Y�̂j[f]\j]�Yd[bllY�\Yed\aYbdY
bY�bdfdYoîŶ\�f\mfg�Y][\Yhig]̂bj]î�dY�nnlfjb]figdYoîY²bc_\g]pY�gcYj[bg�\dY]iY][\Ydj[\ael\YioY�ble\dYd[bllY�\Y
de�_f]]\aY]iY][\Y�̂j[f]\j]YbgaYdennî]\aY�cYdej[Yab]bY]iYde�d]bg]fb]\Yf]dYbjjêbjcYbdY][\Y�̂j[f]\j]Y_bcŶ\�ef̂\�YbgaY
egl\ddYi� \j]\aY]iY�cY][\Y�̂j[f]\j]�Yd[bllY�\Yed\aYbdYbY�bdfdYoîŶ\�f\mfg�Y][\Yhig]̂bj]î�dYde�d\�e\g]Y�nnlfjb]figdYoîY
²bc_\g]p

ST¦V�T¢}}~�¬x��tywT�tsTrx�|vy�
ST¦V�VWY�]Yl\bd]Y]\gYabcdY�\oî\Y][\Yab]\Y\d]b�lfd[\aYoîY\bj[Yn̂i�̂\ddYnbc_\g]�Y][\Yhig]̂bj]îYd[bllYde�_f]Y]iY][\Y
�̂j[f]\j]YbgYf]\_f�\aY�nnlfjb]figYoîY²bc_\g]Yn̂\nb̂\aYfgYbjjîabgj\Ymf][Y][\Ydj[\ael\YioY�ble\d�YfoŶ\�ef̂\aYega\̂Y
�\j]figY³p��YoîYji_nl\]\aYnî]figdYioY][\Y�î�pYZ[\Ybnnlfjb]figYd[bllY�\Ygi]b̂f�\a�YfoŶ\�ef̂\a�YbgaYdennî]\aY�cYbllY
ab]bYde�d]bg]fb]fg�Y][\Yhig]̂bj]î�dŶf�[]Y]iYnbc_\g]Y][b]Y][\Y�mg\̂YîY�̂j[f]\j]Ŷ\�ef̂\�Ydej[YbdYjinf\dYioY
\̂�efdf]figd�YbgaŶ\l\bd\dYbgaYmbf�\̂dYioYlf\gdYôi_Y�e�jig]̂bj]îdYbgaYdennlf\̂d�YbgaYd[bllŶ\ol\j]Ŷ\]bfgb�\YfoY
n̂i�fa\aYoîYfgY][\Yhig]̂bj]Ykije_\g]dp

ST¦V�VWVWY�dYn̂i�fa\aYfgY�\j]figÝp�p³�Ydej[Ybnnlfjb]figdY_bcYfgjlea\Ŷ\�e\d]dYoîYnbc_\g]YigYbjjieg]YioYj[bg�\dYfgY
][\Y�î�Y][b]Y[b�\Y�\\gYn̂in\̂lcYbe][îf�\aY�cYhigd]̂ej]figYh[bg�\Ykf̂\j]f�\d�YîY�cYfg]\̂f_Ya\]\̂_fgb]figdYioY][\Y
�̂j[f]\j]�Y�e]Ygi]Yc\]Yfgjlea\aYfgYh[bg�\Y�̂a\̂dp
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STUVWVXVYZ[\\]̂_̀âbcdZebfZg̀hijcaZdk̀]]ZcbaẐc_]lmjZfjnljdadZebfZ\̀hijcaZebfZ\bfâbcdZbeZakjZobfpZebfZqk̂_kZakjZ
rbcaf̀_abfZmbjdZcbaẐcajcmZabZ\̀hZ̀Zslt_bcaf̀_abfZbfZdl\\]̂jfuZlc]jddZdl_kZobfpZk̀dZtjjcZ\jfebfijmZthZbakjfdZqkbiZ
akjZrbcaf̀_abfẐcajcmdZabZ\̀hv

STUVWVYZwc]jddZbakjfq̂djZ\fbx̂mjmẐcZakjZrbcaf̀_aZyb_lijcaduZ\̀hijcadZdk̀]]ZtjZìmjZbcZ̀__blcaZbeZìajf̂̀]dZ̀cmZ
jnl̂\ijcaZmj]̂xjfjmZ̀cmZdl̂àt]hZdabfjmZ̀aZakjZd̂ajZebfZdltdjnljcaẐc_bf\bf̀âbcẐcZakjZobfpvZzeZ̀\\fbxjmẐcZ̀mx̀c_jZ
thZakjZ{qcjfuZ\̀hijcaZìhZd̂î]̀f]hZtjZìmjZebfZìajf̂̀]dZ̀cmZjnl̂\ijcaZdl̂àt]hZdabfjmZbeeZakjZd̂ajZ̀aZ̀Z]b_̀âbcZ
|̀fjjmZl\bcẐcZqf̂âc|vZg̀hijcaZebfZìajf̂̀]dZ̀cmZjnl̂\ijcaZdabfjmZbcZbfZbeeZakjZd̂ajZdk̀]]ZtjZ_bcm̂âbcjmZl\bcZ
_bi\]̂̀c_jZthZakjZrbcaf̀_abfZq̂akZ\fb_jmlfjdZd̀âdè_abfhZabZakjZ{qcjfZabZjdàt]̂dkZakjZ{qcjf}dZâa]jZabZdl_kZìajf̂̀]dZ
c̀mZjnl̂\ijcaZbfZbakjfq̂djZ\fbaj_aZakjZ{qcjf}dẐcajfjdauZ̀cmZdk̀]]Ẑc_]lmjZakjZ_bdadZbeZ̀\\]̂_̀t]jẐcdlf̀c_juZdabf̀|juZ
c̀mZaf̀cd\bfàâbcZabZakjZd̂ajuZebfZdl_kZìajf̂̀]dZ̀cmZjnl̂\ijcaZdabfjmZbeeZakjZd̂ajv

STUVWVWZ~kjZrbcaf̀_abfZq̀ff̀cadZak̀aZâa]jZabZ̀]]ZobfpZ_bxjfjmZthZ̀cZ[\\]̂_̀âbcZebfZg̀hijcaZq̂]]Z\̀ddZabZakjZ{qcjfZcbZ
]̀ajfZak̀cZakjZâijZbeZ\̀hijcavZ~kjZrbcaf̀_abfZelfakjfZq̀ff̀cadZak̀aZl\bcZdltîaà]ZbeZ̀cZ[\\]̂_̀âbcZebfZg̀hijcaZ̀]]Z
obfpZebfZqk̂_kZrjfâê_̀ajdZebfZg̀hijcaZk̀xjZtjjcZ\fjx̂bld]hẐddljmZ̀cmZ\̀hijcadZfj_ĵxjmZefbiZakjZ{qcjfZdk̀]]uZabZ
akjZtjdaZbeZakjZrbcaf̀_abf}dZpcbq]jm|juẐcebfì âbcuZ̀cmZtj]̂jeuZtjZefjjZ̀cmZ_]j̀fZbeZ]̂jcduZ_]̀̂iduZdj_lf̂ahẐcajfjdaduZbfZ
jc_litf̀c_jduẐcZèxbfZbeZakjZrbcaf̀_abfuZslt_bcaf̀_abfduZdl\\]̂jfduZbfZbakjfZ\jfdbcdZbfZjcââjdZak̀aZ\fbx̂mjmZ]̀tbfuZ
ìajf̂̀]duZ̀cmZjnl̂\ijcaZfj]̀âc|ZabZakjZobfpv

STUV�T������������T���T�������
STUV�VXZ~kjZ[f_k̂aj_aZq̂]]uZq̂ak̂cZdjxjcZm̀hdZ̀eajfZfj_ĵ\aZbeZakjZrbcaf̀_abf}dZ[\\]̂_̀âbcZebfZg̀hijcauZĵakjfZ���ẐddljZ
abZakjZ{qcjfZ̀Zrjfâê_̀ajZebfZg̀hijcaẐcZakjZel]]Z̀iblcaZbeZakjZ[\\]̂_̀âbcZebfZg̀hijcauZq̂akZ̀Z_b\hZabZakjZ
rbcaf̀_abf�ZbfZ���ẐddljZabZakjZ{qcjfZ̀Zrjfâê_̀ajZebfZg̀hijcaZebfZdl_kZ̀iblcaZ̀dZakjZ[f_k̂aj_aZmjajfîcjdẐdZ\fb\jf]hZ
mljuZ̀cmZcbâehZakjZrbcaf̀_abfZ̀cmZ{qcjfZbeZakjZ[f_k̂aj_a}dZfj̀dbcdZebfZq̂akkb]m̂c|Z_jfâê_̀âbcẐcZ\̀faZ̀dZ\fbx̂mjmẐcZ
sj_âbcZ�v�v��ZbfZ���Zq̂akkb]mZ_jfâê_̀âbcZbeZakjZjcâfjZ[\\]̂_̀âbcZebfZg̀hijcauZ̀cmZcbâehZakjZrbcaf̀_abfZ̀cmZ{qcjfZ
beZakjZ[f_k̂aj_a}dZfj̀dbcZebfZq̂akkb]m̂c|Z_jfâê_̀âbcẐcZqkb]jZ̀dZ\fbx̂mjmẐcZsj_âbcZ�v�v�v

STUV�VYZ~kjẐddl̀c_jZbeZ̀Zrjfâê_̀ajZebfZg̀hijcaZq̂]]Z_bcdâalajZ̀Zfj\fjdjcàâbcZthZakjZ[f_k̂aj_aZabZakjZ{qcjfuZt̀djmZ
bcZakjZ[f_k̂aj_a}dZjx̀]l̀âbcZbeZakjZobfpZ̀cmZakjZm̀àẐcZakjZ[\\]̂_̀âbcZebfZg̀hijcauZak̀auZabZakjZtjdaZbeZakjZ
[f_k̂aj_a}dZpcbq]jm|juẐcebfì âbcuZ̀cmZtj]̂jeuZakjZobfpZk̀dZ\fb|fjddjmZabZakjZ\b̂caẐcm̂_̀ajmuZakjZnl̀]̂ahZbeZakjZ
obfpẐdẐcZ̀__bfm̀c_jZq̂akZakjZrbcaf̀_aZyb_lijcaduZ̀cmZak̀aZakjZrbcaf̀_abfẐdZjcâa]jmZabZ\̀hijcaẐcZakjZ̀iblcaZ
_jfâêjmvZ~kjZebfj|b̂c|Zfj\fjdjcàâbcdZ̀fjZdlt�j_aZabZ̀cZjx̀]l̀âbcZbeZakjZobfpZebfZ_bcebfìc_jZq̂akZakjZrbcaf̀_aZ
yb_lijcadZl\bcZsltdàcầ]Zrbi\]jâbcuZabZfjdl]adZbeZdltdjnljcaZajdadZ̀cmẐcd\j_âbcduZabZ_bffj_âbcZbeZîcbfZ
mjx̂̀ âbcdZefbiZakjZrbcaf̀_aZyb_lijcadZ\f̂bfZabZ_bi\]jâbcuZ̀cmZabZd\j_̂ê_Znl̀]̂ê_̀âbcdZj�\fjddjmZthZakjZ[f_k̂aj_avZ
�bqjxjfuZakjẐddl̀c_jZbeZ̀Zrjfâê_̀ajZebfZg̀hijcaZq̂]]ZcbaZtjZ̀Zfj\fjdjcàâbcZak̀aZakjZ[f_k̂aj_aZk̀dZ���ZìmjZ
j�k̀ldâxjZbfZ_bcâclbldZbc�d̂ajẐcd\j_âbcdZabZ_kj_pZakjZnl̀]̂ahZbfZnl̀câahZbeZakjZobfp�Z���Zfjx̂jqjmZ_bcdafl_âbcZ
ij̀cduZijakbmduZaj_kĉnljduZdjnljc_jduZbfZ\fb_jmlfjd�Z���Zfjx̂jqjmZ_b\̂jdZbeZfjnl̂d̂âbcdZfj_ĵxjmZefbiZ
slt_bcaf̀_abfdZ̀cmZdl\\]̂jfdZ̀cmZbakjfZm̀àZfjnljdajmZthZakjZ{qcjfZabZdltdàcầajZakjZrbcaf̀_abf}dZf̂|kaZabZ\̀hijca�Z
bfZ���ZìmjZj�̀îc̀âbcZabZ̀d_jfà̂cZkbqZbfZebfZqk̀aZ\lf\bdjZakjZrbcaf̀_abfZk̀dZldjmZibcjhZ\fjx̂bld]hZ\̀ m̂ZbcZ
_̀_blcaZbeZakjZrbcaf̀_aZsliv

STUV�T���������T��T������� T�������������
STUV�VXZ~kjZ[f_k̂aj_aZìhZq̂akkb]mZ̀Zrjfâê_̀ajZebfZg̀hijcaẐcZqkb]jZbfẐcZ\̀fauZabZakjZj�ajcaZfj̀dbc̀t]hZcj_jdd̀fhZabZ
\fbaj_aZakjZ{qcjfuẐeẐcZakjZ[f_k̂aj_a}dZb\̂ĉbcZakjZfj\fjdjcàâbcdZabZakjZ{qcjfZfjnl̂fjmZthZsj_âbcZ�v�v�Z_̀ccbaZtjZ
ìmjvZzeZakjZ[f_k̂aj_aẐdZlc̀t]jZabZ_jfâehZ\̀hijcaẐcZakjZ̀iblcaZbeZakjZ[\\]̂_̀âbcuZakjZ[f_k̂aj_aZq̂]]ZcbâehZakjZ
rbcaf̀_abfZ̀cmZ{qcjfZ̀dZ\fbx̂mjmẐcZsj_âbcZ�v�v�vZzeZakjZrbcaf̀_abfZ̀cmZ[f_k̂aj_aZ_̀ccbaZ̀|fjjZbcZ̀Zfjx̂djmZ̀iblcauZ
akjZ[f_k̂aj_aZq̂]]Z\fbi\a]hẐddljZ̀Zrjfâê_̀ajZebfZg̀hijcaZebfZakjZ̀iblcaZebfZqk̂_kZakjZ[f_k̂aj_aẐdZ̀t]jZabZìpjZdl_kZ
fj\fjdjcàâbcdZabZakjZ{qcjfvZ~kjZ[f_k̂aj_aZìhZ̀]dbZq̂akkb]mZ̀Zrjfâê_̀ajZebfZg̀hijcaZbfuZtj_̀ldjZbeZdltdjnljca]hZ
m̂d_bxjfjmZjx̂mjc_juZìhZcl]]̂ehZakjZqkb]jZbfZ̀Z\̀faZbeZ̀Zrjfâê_̀ajZebfZg̀hijcaZ\fjx̂bld]hẐddljmuZabZdl_kZj�ajcaZ̀dZ
ìhZtjZcj_jdd̀fhẐcZakjZ[f_k̂aj_a}dZb\̂ĉbcZabZ\fbaj_aZakjZ{qcjfZefbiZ]bddZebfZqk̂_kZakjZrbcaf̀_abfẐdZfjd\bcd̂t]juZ
ĉ_]lm̂c|Z]bddZfjdl]âc|ZefbiZ̀_adZ̀cmZbîdd̂bcdZmjd_f̂tjmẐcZsj_âbcZ�v�v�uZtj_̀ldjZbe

VX mjej_âxjZobfpZcbaZfjijm̂jm�
VY ak̂fmZ\̀fahZ_]̀̂idZê]jmZbfZfj̀dbc̀t]jZjx̂mjc_jẐcm̂_̀âc|Z\fbt̀t]jZê]̂c|ZbeZdl_kZ_]̀̂iduZlc]jddZdj_lf̂ahZ

_̀_j\àt]jZabZakjZ{qcjfẐdZ\fbx̂mjmZthZakjZrbcaf̀_abf�
VW è̂]lfjZbeZakjZrbcaf̀_abfZabZìpjZ\̀hijcadZ\fb\jf]hZabZslt_bcaf̀_abfdZbfZdl\\]̂jfdZebfZ]̀tbfuZìajf̂̀]dZ

bfZjnl̂\ijca�
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RS TUVWXYVZ[U\U]̂_UỲU\abVa\abU\cXTd\̀VYYXa\ZU\̀Xef[UaU_\gXT\abU\hYfV̂_\ZV[VỲU\Xg\abU\iXYaTV̀a\jhek
Rl _VeVmU\aX\abU\noYUT\XT\V\jUfVTVaU\iXYaTV̀aXTk
Rp TUVWXYVZ[U\U]̂_UỲU\abVa\abU\cXTd\ô[[\YXa\ZU\̀Xef[UaU_\ôab̂Y\abU\iXYaTV̀a\q̂eUr\VY_\abVa\abU\hYfV̂_\

ZV[VỲU\oXh[_\YXa\ZU\V_UshVaU\aX\̀X]UT\V̀ahV[\XT\[̂sĥ_VaU_\_VeVmUW\gXT\abU\VYầ f̂VaU_\_U[Vtk\XT
Ru TUfUVaU_\gV̂[hTU\aX\̀VTTt\Xha\abU\cXTd\̂Y\V̀ X̀T_VỲU\ôab\abU\iXYaTV̀a\vX̀heUYaWw\

xyzRlR{\cbUY\ÛabUT\fVTat\_̂WfhaUW\abU\|T̀b̂aÙa}W\_Ù Ŵ̂XY\TUmVT_̂Ym\V\iUTâĝ̀VaU\gXT\~VteUYa\hY_UT\jÙâXY\�w�w�r\̂Y\
obX[U\XT\̂Y\fVTar\abVa\fVTat\eVt\WhZêa\V\i[V̂e\̂Y\V̀ X̀T_VỲU\ôab\|Tầ[U\��w

xyzRlR�\cbUY\abU\TUVWXYW\gXT\ôabbX[_̂Ym\̀UTâĝ̀VâXY\VTU\TUeX]U_r\̀UTâĝ̀VâXY\ô[[\ZU\eV_U\gXT\VeXhYaW\fTU]̂XhW[t\
ôabbU[_w

xyzRlRSy�g\abU\|T̀b̂aÙa\ôabbX[_W\̀UTâĝ̀VâXY\gXT\fVteUYa\hY_UT\jÙâXY\�w�w�w�r\abU\noYUT\eVtr\Va\̂aW\WX[U\XfâXYr\
ŴWhU\�X̂Ya\̀bÙdW\aX\abU\iXYaTV̀aXT\VY_\aX\VYt\jhZ̀XYaTV̀aXT\XT\Whff[̂UT\aX\obXe\abU\iXYaTV̀aXT\gV̂[U_\aX\eVdU\
fVteUYa\gXT\cXTd\fTXfUT[t\fUTgXTeU_\XT\eVaUT̂V[\XT\UsĥfeUYa\WĥaVZ[t\_U[̂]UTU_w\�g\abU\noYUT\eVdUW\fVteUYaW\Zt\
�X̂Ya\̀bÙdr\abU\noYUT\WbV[[\YXâgt\abU\|T̀b̂aÙa\VY_\abU\iXYaTV̀aXT\WbV[[\TUg[Ùa\Wh̀b\fVteUYa\XY\̂aW\YU�a\|ff[̂̀VâXY\
gXT\~VteUYaw

xyzRpy��������y��������
xyzRpR�\|gaUT\abU\|T̀b̂aÙa\bVW\̂WWhU_\V\iUTâĝ̀VaU\gXT\~VteUYar\abU\noYUT\WbV[[\eVdU\fVteUYa\̂Y\abU\eVYYUT\VY_\
ôab̂Y\abU\âeU\fTX]̂_U_\̂Y\abU\iXYaTV̀a\vX̀heUYaWr\VY_\WbV[[\WX\YXâgt\abU\|T̀b̂aÙaw

xyzRpR{\qbU\iXYaTV̀aXT\WbV[[\fVt\UV̀b\jhZ̀XYaTV̀aXTr\YX\[VaUT\abVY\WU]UY\_VtW\VgaUT\TÙÛfa\Xg\fVteUYa\gTXe\abU\noYUTr\
abU\VeXhYa\aX\ob̂̀b\abU\jhZ̀XYaTV̀aXT\̂W\UYâa[U_r\TUg[ÙâYm\fUT̀UYaVmUW\V̀ahV[[t\TUaV̂YU_\gTXe\fVteUYaW\aX\abU\
iXYaTV̀aXT\XY\V̀ X̀hYa\Xg\abU\jhZ̀XYaTV̀aXT}W\fXTâXY\Xg\abU\cXTdw\qbU\iXYaTV̀aXT\WbV[[r\Zt\VffTXfT̂VaU\VmTUUeUYa\
ôab\UV̀b\jhZ̀XYaTV̀aXTr\TUsĥTU\UV̀b\jhZ̀XYaTV̀aXT\aX\eVdU\fVteUYaW\aX\jhZ�WhZ̀XYaTV̀aXTW\̂Y\V\Ŵê[VT\eVYYUTw

xyzRpR�\qbU\|T̀b̂aÙa\ô[[r\XY\TUshUWar\ghTŶWb\aX\V\jhZ̀XYaTV̀aXTr\̂g\fTV̀ầVZ[Ur\̂YgXTeVâXY\TUmVT_̂Ym\fUT̀UYaVmUW\Xg\
X̀ef[UâXY\XT\VeXhYaW\Vff[̂U_\gXT\Zt\abU\iXYaTV̀aXT\VY_\V̀âXY\aVdUY\abUTUXY\Zt\abU\|T̀b̂aÙa\VY_\noYUT\XY\V̀ X̀hYa\
Xg\fXTâXYW\Xg\abU\cXTd\_XYU\Zt\Wh̀b\jhZ̀XYaTV̀aXTw

xyzRpRS\qbU\noYUT\bVW\abU\T̂mba\aX\TUshUWa\oT̂aaUY\U]̂_UỲU\gTXe\abU\iXYaTV̀aXT\abVa\abU\iXYaTV̀aXT\bVW\fTXfUT[t\fV̂_\
jhZ̀XYaTV̀aXTW\VY_\Whff[̂UTW\VeXhYaW\fV̂_\Zt\abU\noYUT\aX\abU\iXYaTV̀aXT\gXT\WhZ̀XYaTV̀aU_\cXTdw\�g\abU\iXYaTV̀aXT\
gV̂[W\aX\ghTŶWb\Wh̀b\U]̂_UỲU\ôab̂Y\WU]UY\_VtWr\abU\noYUT\WbV[[\bV]U\abU\T̂mba\aX\̀XYaV̀a\jhZ̀XYaTV̀aXTW\VY_\Whff[̂UTW\
aX\VẀUTaV̂Y\obUabUT\abUt\bV]U\ZUUY\fTXfUT[t\fV̂_w\�ÛabUT\abU\noYUT\YXT\|T̀b̂aÙa\WbV[[\bV]U\VY\XZ[̂mVâXY\aX\fVtr\XT\
aX\WUU\aX\abU\fVteUYa\Xg\eXYUt\aXr\V\jhZ̀XYaTV̀aXT\XT\Whff[̂UTr\U�̀Ufa\VW\eVt\XabUTôWU\ZU\TUsĥTU_\Zt\[Vow

xyzRpRl\qbU\iXYaTV̀aXT}W\fVteUYaW\aX\Whff[̂UTW\WbV[[\ZU\aTUVaU_\̂Y\V\eVYYUT\Ŵê[VT\aX\abVa\fTX]̂_U_\̂Y\jÙâXYW\�w�w�r\
�w�w�\VY_\�w�w�w

xyzRpRp\|\iUTâĝ̀VaU\gXT\~VteUYar\V\fTXmTUWW\fVteUYar\XT\fVTâV[\XT\UYâTU\hWU\XT\X̀ h̀fVỲt\Xg\abU\~TX�Ùa\Zt\abU\
noYUT\WbV[[\YXa\̀XYWâahaU\V̀ ÙfaVỲU\Xg\cXTd\YXa\̂Y\V̀ X̀T_VỲU\ôab\abU\iXYaTV̀a\vX̀heUYaWw

xyzRpRu\�Y[UWW\abU\iXYaTV̀aXT\fTX]̂_UW\abU\noYUT\ôab\V\fVteUYa\ZXY_\̂Y\abU\gh[[\fUYV[\Whe\Xg\abU\iXYaTV̀a\jher\
fVteUYaW\TÙÛ]U_\Zt\abU\iXYaTV̀aXT\gXT\cXTd\fTXfUT[t\fUTgXTeU_\Zt\jhZ̀XYaTV̀aXTW\XT\fTX]̂_U_\Zt\Whff[̂UTW\WbV[[\ZU\
bU[_\Zt\abU\iXYaTV̀aXT\gXT\abXWU\jhZ̀XYaTV̀aXTW\XT\Whff[̂UTW\obX\fUTgXTeU_\cXTd\XT\ghTŶWbU_\eVaUT̂V[Wr\XT\ZXabr\
hY_UT\̀XYaTV̀a\ôab\abU\iXYaTV̀aXT\gXT\ob̂̀b\fVteUYa\oVW\eV_U\Zt\abU\noYUTw\�Xab̂Ym\̀XYaV̂YU_\bUTÛY\WbV[[\TUsĥTU\
eXYUt\aX\ZU\f[V̀U_\̂Y\V\WUfVTVaU\V̀ X̀hYa\VY_\YXa\̀XeêYm[U_\ôab\eXYUt\Xg\abU\iXYaTV̀aXTr\̀TUVaU\VYt\ĝ_h̀ V̂Tt\
[̂VẐ[̂at\XT\aXTa\[̂VẐ[̂at\XY\abU\fVTa\Xg\abU\iXYaTV̀aXT\gXT\ZTUV̀b\Xg\aThWar\XT\UYâa[U\VYt\fUTWXY\XT\UYâat\aX\VY\VoVT_\Xg\
fhŶâ]U\_VeVmUW\VmV̂YWa\abU\iXYaTV̀aXT\gXT\ZTUV̀b\Xg\abU\TUsĥTUeUYaW\Xg\ab̂W\fTX]̂ŴXYw

xyzRpR�y~TX]̂_U_\abU\noYUT\bVW\gh[ĝ[[U_\̂aW\fVteUYa\XZ[̂mVâXYW\hY_UT\abU\iXYaTV̀a\vX̀heUYaWr\abU\iXYaTV̀aXT\WbV[[\
_UgUY_\VY_\̂Y_UeŶgt\abU\noYUT\gTXe\V[[\[XWWr\[̂VẐ[̂atr\_VeVmU\XT\U�fUYWUr\̂Ỳ[h_̂Ym\TUVWXYVZ[U\VaaXTYUt}W\gUUW\VY_\
[̂âmVâXY\U�fUYWUWr\VT̂ŴYm\Xha\Xg\VYt\[̂UY\̀[V̂e\XT\XabUT\̀[V̂e\gXT\fVteUYa\Zt\VYt\jhZ̀XYaTV̀aXT\XT\Whff[̂UT\Xg\VYt\
âUTw\�fXY\TÙÛfa\Xg\YXầU\Xg\V\[̂UY\̀[V̂e\XT\XabUT\̀[V̂e\gXT\fVteUYar\abU\noYUT\WbV[[\YXâgt\abU\iXYaTV̀aXTw\�g\
VffTX]U_\Zt\abU\Vff[̂̀VZ[U\̀XhTar\obUY\TUsĥTU_r\abU\iXYaTV̀aXT\eVt\WhZWâahaU\V\WhTUat\ZXY_\gXT\abU\fTXfUTat\VmV̂YWa\
ob̂̀b\abU\[̂UY\XT\XabUT\̀[V̂e\gXT\fVteUYa\bVW\ZUUY\VWWUTaU_w
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STUVWTXYZ[\]̂T_̀TaYbĉde
fghijkhlmnjoiknihpqkrhsqihorrtkhuhvkmiogonuikhgqmhwuxyksizhijmqt{jhsqhgut|ihqghijkhvqsimuniqmzh}oijoshrk~kshpuxrhugikmh
mknko�ihqghijkhvqsimuniqm�rhl��|onuioqshgqmhwuxyksizhqmhoghijkh�}skmhpqkrhsqih�uxhijkhvqsimuniqmh}oijoshrk~kshpuxrh
ugikmhijkhpuikhkriu�|orjkphoshijkhvqsimunih�qntyksirzhijkhuyqtsihnkmiogokph�xhijkhlmnjoiknihqmhu}umpkph�xh�ospos{h
por�tikhmkrq|tioqszhijkshijkhvqsimuniqmhyuxzht�qshrk~kshuppoioqsu|hpuxr�hsqionkhiqhijkh�}skmhusphlmnjoiknizhriq�hijkh
�qm�htsio|h�uxyksihqghijkhuyqtsihq}os{hjurh�kkshmknko~kp�h�jkhvqsimunih�oykhrju||h�khk�ikspkphu��mq�mouik|xhusph
ijkhvqsimunih�tyhrju||h�khosnmkurkph�xhijkhuyqtsihqghijkhvqsimuniqm�rhmkurqsu�|khnqrirhqghrjtipq}szhpk|uxhusph
riumi�t�zh�|trhosikmkrihurh�mq~opkphgqmhoshijkhvqsimunih�qntyksir�

STUV�T�\��eYdeZY[T�_c�[̂eZ_d
STUV�V�h�t�riusiou|hvqy�|kioqshorhijkhriu{khoshijkh�mq{mkrrhqghijkh�qm�h}jkshijkh�qm�hqmhpkro{suikph�qmioqshijkmkqghorh
rtggonoksi|xhnqy�|kikhoshunnqmpusnkh}oijhijkhvqsimunih�qntyksirhrqhijuihijkh�}skmhnushqnnt�xhqmhtio|o�khijkh�qm�hgqmh
oirhosikspkphtrk�

STUV�V�h�jkshijkhvqsimuniqmhnqsropkmrhijuihijkh�qm�zhqmhuh�qmioqshijkmkqgh}jonjhijkh�}skmhu{mkkrhiqhunnk�ih
rk�umuik|xzhorhrt�riusiou||xhnqy�|kikzhijkhvqsimuniqmhrju||h�mk�umkhusphrt�yoihiqhijkhlmnjoiknihuhnqy�mkjksro~kh|orihqgh
oikyrhiqh�khnqy�|kikphqmhnqmmknikph�moqmhiqhgosu|h�uxyksi�h�uo|tmkhiqhosn|tpkhushoikyhqshrtnjh|orihpqkrhsqihu|ikmhijkh
mkr�qsro�o|oixhqghijkhvqsimuniqmhiqhnqy�|kikhu||h�qm�hoshunnqmpusnkh}oijhijkhvqsimunih�qntyksir�

STUV�V�h��qshmknko�ihqghijkhvqsimuniqm�rh|orizhijkhlmnjoiknih}o||hyu�khushosr�knioqshiqhpkikmyoskh}jkijkmhijkh�qm�hqmh
pkro{suikph�qmioqshijkmkqghorhrt�riusiou||xhnqy�|kik�hfghijkhlmnjoikni�rhosr�knioqshporn|qrkrhusxhoikyzh}jkijkmhqmhsqih
osn|tpkphqshijkhvqsimuniqm�rh|orizh}jonjhorhsqihrtggonoksi|xhnqy�|kikhoshunnqmpusnkh}oijhijkhvqsimunih�qntyksirhrqh
ijuihijkh�}skmhnushqnnt�xhqmhtio|o�khijkh�qm�hqmhpkro{suikph�qmioqshijkmkqghgqmhoirhosikspkphtrkzhijkhvqsimuniqmhrju||zh
�kgqmkhorrtusnkhqghijkhvkmiogonuikhqgh�t�riusiou|hvqy�|kioqszhnqy�|kikhqmhnqmmknihrtnjhoikyht�qshsqiogonuioqsh�xhijkh
lmnjoikni�hfshrtnjhnurkzhijkhvqsimuniqmhrju||hijkshrt�yoihuhmk�tkrihgqmhusqijkmhosr�knioqsh�xhijkhlmnjoiknihiqhpkikmyoskh
�t�riusiou|hvqy�|kioqs�

STUV�V�h�jkshijkh�qm�hqmhpkro{suikph�qmioqshijkmkqghorhrt�riusiou||xhnqy�|kikzhijkhlmnjoiknih}o||h�mk�umkhuhvkmiogonuikh
qgh�t�riusiou|hvqy�|kioqshijuihrju||hkriu�|orjhijkhpuikhqgh�t�riusiou|hvqy�|kioqs�hkriu�|orjhmkr�qsro�o|oiokrhqghijkh
�}skmhusphvqsimuniqmhgqmhrkntmoixzhyuosiksusnkzhjkuizhtio|oiokrzhpuyu{khiqhijkh�qm�husphosrtmusnk�husphgo�hijkhioykh
}oijosh}jonjhijkhvqsimuniqmhrju||hgosorjhu||hoikyrhqshijkh|orihunnqy�usxos{hijkhvkmiogonuik�h�ummusiokrhmk�tomkph�xhijkh
vqsimunih�qntyksirhrju||hnqyyksnkhqshijkhpuikhqgh�t�riusiou|hvqy�|kioqshqghijkh�qm�hqmhpkro{suikph�qmioqshijkmkqgh
ts|krrhqijkm}orkh�mq~opkphoshijkhvkmiogonuikhqgh�t�riusiou|hvqy�|kioqs�

STUV�V�h�jkhvkmiogonuikhqgh�t�riusiou|hvqy�|kioqshrju||h�khrt�yoiikphiqhijkh�}skmhusphvqsimuniqmhgqmhijkomh}moiiksh
unnk�iusnkhqghmkr�qsro�o|oiokrhurro{skphiqhijkyhoshijkhvkmiogonuik�h��qshrtnjhunnk�iusnkzhusphnqsrksihqghrtmkixhoghusxzh
ijkh�}skmhrju||hyu�kh�uxyksihqghmkiuosu{khu��|xos{hiqhijkh�qm�hqmhpkro{suikph�qmioqshijkmkqg�h�tnjh�uxyksihrju||h�kh
up�trikphgqmh�qm�hijuihorhosnqy�|kikhqmhsqihoshunnqmpusnkh}oijhijkhmk�tomkyksirhqghijkhvqsimunih�qntyksir�

STUVUTaY]eZY[T���\�Yd�bT_]T��̂
STUVUV�h�jkh�}skmhyuxhqnnt�xhqmhtrkhusxhnqy�|kikphqmh�umiou||xhnqy�|kikph�qmioqshqghijkh�qm�huihusxhriu{kh}jksh
rtnjh�qmioqshorhpkro{suikph�xhrk�umuikhu{mkkyksih}oijhijkhvqsimuniqmzh�mq~opkphrtnjhqnnt�usnxhqmhtrkhorhnqsrksikphiqh
�xhijkhosrtmkmhusphutijqmo�kph�xh�t�|onhutijqmoiokrhju~os{h�tmorponioqshq~kmhijkhwmq�kni�h�tnjh�umiou|hqnnt�usnxhqmhtrkh
yuxhnqyyksnkh}jkijkmhqmhsqihijkh�qmioqshorhrt�riusiou||xhnqy�|kikzh�mq~opkphijkh�}skmhusphvqsimuniqmhju~kh
unnk�ikphosh}moios{hijkhmkr�qsro�o|oiokrhurro{skphiqhkunjhqghijkyhgqmh�uxyksirzhmkiuosu{kzhoghusxzhrkntmoixzhyuosiksusnkzh
jkuizhtio|oiokrzhpuyu{khiqhijkh�qm�husphosrtmusnkzhusphju~khu{mkkphosh}moios{hnqsnkmsos{hijkh�kmoqphgqmhnqmmknioqshqgh
ijkh�qm�husphnqyyksnkyksihqgh}ummusiokrhmk�tomkph�xhijkhvqsimunih�qntyksir�h�jkshijkhvqsimuniqmhnqsropkmrhuh
�qmioqshrt�riusiou||xhnqy�|kikzhijkhvqsimuniqmhrju||h�mk�umkhusphrt�yoihuh|orihiqhijkhlmnjoiknihurh�mq~opkphtspkmh
�knioqsh�� �¡�hvqsrksihqghijkhvqsimuniqmhiqh�umiou|hqnnt�usnxhqmhtrkhrju||hsqih�khtsmkurqsu�|xh}oijjk|p�h�jkhriu{khqgh
ijkh�mq{mkrrhqghijkh�qm�hrju||h�khpkikmyoskph�xh}moiikshu{mkkyksih�ki}kkshijkh�}skmhusphvqsimuniqmhqmzhoghsqh
u{mkkyksihorhmkunjkpzh�xhpknoroqshqghijkhlmnjoikni�

STUVUV�hfyykpouik|xh�moqmhiqhrtnjh�umiou|hqnnt�usnxhqmhtrkzhijkh�}skmzhvqsimuniqmzhusphlmnjoiknihrju||h�qosi|xhosr�knih
ijkhumkuhiqh�khqnnt�okphqmh�qmioqshqghijkh�qm�hiqh�khtrkphoshqmpkmhiqhpkikmyoskhusphmknqmphijkhnqspoioqshqghijkh�qm��
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STUVUVWXYZ[\]]X̂_̀\abc]\Xdea\\fXgĥZiXhda_cd[X̂jjghdZjkX̂aXg]\X̂lXdXĥa_ĉZX̂aXĥa_ĉZ]X̂lX_̀\Xm ânX]̀d[[XẐ_XĵZ]_c_g_\X
djj\h_dZj\X̂lXm ânXẐ_Xĵoh[kcZeXbc_̀X_̀\Xa\pgca\o\Z_]X̂lX_̀\Xq̂Z_adj_Xr̂jgo\Z_]s

STUVtuTvwxyzT{|}~z��w|xTyx�TvwxyzT�y�}�x�
STUVtuVtXYĥZXa\j\ch_X̂lX_̀\Xq̂Z_adj_̂a�]XẐ_cj\X_̀d_X_̀\Xm ânXc]Xa\dfkXl̂aXlcZd[XcZ]h\j_ĉZXdZfXdjj\h_dZj\XdZfXgĥZX
a\j\ch_X̂lXdXlcZd[X�hh[cjd_ĉZXl̂aX�dko\Z_iX_̀\X�aj̀c_\j_Xbc[[Xhâoh_[kXodn\X]gj̀XcZ]h\j_ĉZsXm \̀ZX_̀\X�aj̀c_\j_XlcZf]X
_̀\Xm ânXdjj\h_d�[\XgZf\aX_̀\Xq̂Z_adj_Xr̂jgo\Z_]XdZfX_̀\Xq̂Z_adj_Xlg[[kXh\al̂ao\fiX_̀\X�aj̀c_\j_Xbc[[Xhâoh_[kX
c]]g\XdXlcZd[Xq\a_clcjd_\Xl̂aX�dko\Z_X]_d_cZeX_̀d_X_̂X_̀\X�\]_X̂lX_̀\X�aj̀c_\j_�]XnẐb[\fe\iXcZl̂aod_ĉZXdZfX�\[c\liXdZfX
ẐX_̀\X�d]c]X̂lX_̀\X�aj̀c_\j_�]X̂Z�]c_\X�c]c_]XdZfXcZ]h\j_ĉZ]iX_̀\Xm ânX̀d]X�\\ZXĵoh[\_\fXcZXdjĵafdZj\Xbc_̀X_̀\X
q̂Z_adj_Xr̂jgo\Z_]XdZfX_̀d_X_̀\X\Z_ca\X�d[dZj\Xl̂gZfX_̂X�\Xfg\X_̀\Xq̂Z_adj_̂aXdZfXẐ_\fXcZX_̀\XlcZd[Xq\a_clcjd_\Xc]Xfg\X
dZfXhdkd�[\sX�̀\X�aj̀c_\j_�]XlcZd[Xq\a_clcjd_\Xl̂aX�dko\Z_Xbc[[XĵZ]_c_g_\XdXlga_̀\aXa\ha\]\Z_d_ĉZX_̀d_XĵZfc_ĉZ]X[c]_\fX
cZX�\j_ĉZX�s��s�Xd]Xha\j\f\Z_X_̂X_̀\Xq̂Z_adj_̂a�]X�\cZeX\Z_c_[\fX_̂XlcZd[Xhdko\Z_X̀d�\X�\\ZXlg[lc[[\fs

STUVtuV�X�\c_̀\aXlcZd[Xhdko\Z_XẐaXdZkXa\odcZcZeXa\_dcZ\fXh\aj\Z_de\X]̀d[[X�\ĵo\Xfg\XgZ_c[X_̀\Xq̂Z_adj_̂aX]g�oc_]X_̂X
_̀\X�aj̀c_\j_X���XdZXdllcfd�c_X_̀d_Xhdkâ[[]iX�c[[]Xl̂aXod_\acd[]XdZfX\pgcho\Z_iXdZfX̂_̀\aXcZf\�_\fZ\]]XĵZZ\j_\fXbc_̀X
_̀\Xm ânXl̂aXb̀cj̀X_̀\X�bZ\aX̂aX_̀\X�bZ\a�]Xhâh\a_kXocè_X�\Xa\]ĥZ]c�[\X̂aX\Zjgo�\a\fX�[\]]Xdô gZ_]Xbc_̀̀ \[fX
�kX�bZ\a�X̀d�\X�\\ZXhdcfX̂aX̂_̀\abc]\X]d_c]lc\fiX���XdXj\a_clcjd_\X\�cf\ZjcZeX_̀d_XcZ]gadZj\Xa\pgca\fX�kX_̀\Xq̂Z_adj_X
r̂jgo\Z_]X_̂Xa\odcZXcZXl̂aj\Xdl_\aXlcZd[Xhdko\Z_Xc]Xjgaa\Z_[kXcZX\ll\j_iX���XdXbac__\ZX]_d_\o\Z_X_̀d_X_̀\Xq̂Z_adj_̂aX
nẐb]X̂lXẐXa\d]̂ZX_̀d_X_̀\XcZ]gadZj\Xbc[[XẐ_X�\Xa\Z\bd�[\X_̂Xĵ�\aX_̀\Xh\aĉfXa\pgca\fX�kX_̀\Xq̂Z_adj_Xr̂jgo\Z_]iX
���XĵZ]\Z_X̂lX]ga\_kiXclXdZkiX_̂XlcZd[Xhdko\Z_iX���Xf̂jgo\Z_d_ĉZX̂lXdZkX]h\jcd[XbdaadZ_c\]iX]gj̀Xd]XodZgldj_ga\a]�X
bdaadZ_c\]X̂aX]h\jclcjX�g�ĵZ_adj_̂aXbdaadZ_c\]iXdZfX���XclXa\pgca\fX�kX_̀\X�bZ\aiX̂_̀\aXfd_dX\]_d�[c]̀cZeXhdko\Z_X̂aX
]d_c]ldj_ĉZX̂lX̂�[ced_ĉZ]iX]gj̀Xd]Xa\j\ch_]XdZfXa\[\d]\]XdZfXbdc�\a]X̂lX[c\Z]iXj[dco]iX]\jgac_kXcZ_\a\]_]iX̂aX
\Zjgo�adZj\]Xdac]cZeX̂g_X̂lX_̀\Xq̂Z_adj_iX_̂X_̀\X\�_\Z_XdZfXcZX]gj̀Xl̂aoXd]XodkX�\Xf\]ceZd_\fX�kX_̀\X�bZ\asX�lXdX
�g�ĵZ_adj_̂aXa\lg]\]X_̂XlgaZc]̀XdXa\[\d]\X̂aXbdc�\aXa\pgca\fX�kX_̀\X�bZ\aiX_̀\Xq̂Z_adj_̂aXodkXlgaZc]̀XdX�̂ZfX
]d_c]ldj_̂akX_̂X_̀\X�bZ\aX_̂XcZf\oZclkX_̀\X�bZ\aXdedcZ]_X]gj̀X[c\ZiXj[dcoiX]\jgac_kXcZ_\a\]_iX̂aX\Zjgo�adZj\sX�lXdX[c\ZiX
j[dcoiX]\jgac_kXcZ_\a\]_iX̂aX\Zjgo�adZj\Xa\odcZ]XgZ]d_c]lc\fXdl_\aXhdko\Z_]Xda\Xodf\iX_̀\Xq̂Z_adj_̂aX]̀d[[Xa\lgZfX_̂X
_̀\X�bZ\aXd[[Xô Z\kX_̀d_X_̀\X�bZ\aXodkX�\Xĵoh\[[\fX_̂XhdkXcZXfc]j̀daecZeX_̀\X[c\ZiXj[dcoiX]\jgac_kXcZ_\a\]_iX̂aX
\Zjgo�adZj\iXcZj[gfcZeXd[[Xĵ]_]XdZfXa\d]̂Zd�[\Xd__̂aZ\k]�Xl\\]s

STUVtuVWX�liXdl_\aX�g�]_dZ_cd[Xq̂oh[\_ĉZX̂lX_̀\Xm âniXlcZd[Xĵoh[\_ĉZX_̀\a\̂lXc]Xod_\acd[[kXf\[dk\fX_̀âgèXẐXldg[_X
l̂X_̀\Xq̂Z_adj_̂aX̂aX�kXc]]gdZj\X̂lXq̀dZe\X�af\a]Xdll\j_cZeXlcZd[Xĵoh[\_ĉZiXdZfX_̀\X�aj̀c_\j_X]̂XĵZlcao]iX_̀\X
�bZ\aX]̀d[[iXgĥZXdhh[cjd_ĉZX�kX_̀\Xq̂Z_adj_̂aXdZfXj\a_clcjd_ĉZX�kX_̀\X�aj̀c_\j_iXdZfXbc_̀̂ g_X_\aocZd_cZeX_̀\X
q̂Z_adj_iXodn\Xhdko\Z_X̂lX_̀\X�d[dZj\Xfg\Xl̂aX_̀d_Xĥa_ĉZX̂lX_̀\Xm ânXlg[[kXĵoh[\_\fiXĵaa\j_\fiXdZfXdjj\h_\fsX�lX
_̀\Xa\odcZcZeX�d[dZj\Xl̂aXm ânXẐ_Xlg[[kXĵoh[\_\fX̂aXĵaa\j_\fXc]X[\]]X_̀dZXa\_dcZde\X]_chg[d_\fXcZX_̀\Xq̂Z_adj_X
r̂jgo\Z_]iXdZfXclX�̂Zf]X̀d�\X�\\ZXlgaZc]̀\fiX_̀\Xbac__\ZXĵZ]\Z_X̂lX_̀\X]ga\_kX_̂Xhdko\Z_X̂lX_̀\X�d[dZj\Xfg\Xl̂aX_̀d_X
ĥa_ĉZX̂lX_̀\Xm ânXlg[[kXĵoh[\_\fXdZfXdjj\h_\fX]̀d[[X�\X]g�oc__\fX�kX_̀\Xq̂Z_adj_̂aX_̂X_̀\X�aj̀c_\j_XhaĉaX_̂X
j\a_clcjd_ĉZX̂lX]gj̀Xhdko\Z_sX�gj̀Xhdko\Z_X]̀d[[X�\Xodf\XgZf\aX_\ao]XdZfXĵZfc_ĉZ]Xê�\aZcZeXlcZd[Xhdko\Z_iX
\�j\h_X_̀d_Xc_X]̀d[[XẐ_XĵZ]_c_g_\XdXbdc�\aX̂lXq[dco]s

STUVtuV�X�̀\XodncZeX̂lXlcZd[Xhdko\Z_X]̀d[[XĵZ]_c_g_\XdXbdc�\aX̂lXq[dco]X�kX_̀\X�bZ\aX\�j\h_X_̀̂ ]\Xdac]cZeXlâo
Vt [c\Z]iXq[dco]iX]\jgac_kXcZ_\a\]_]iX̂aX\Zjgo�adZj\]Xdac]cZeX̂g_X̂lX_̀\Xq̂Z_adj_XdZfXgZ]\__[\f�
V� ldc[ga\X̂lX_̀\Xm ânX_̂Xĵoh[kXbc_̀X_̀\Xa\pgca\o\Z_]X̂lX_̀\Xq̂Z_adj_Xr̂jgo\Z_]�X
VW _\ao]X̂lX]h\jcd[XbdaadZ_c\]Xa\pgca\fX�kX_̀\Xq̂Z_adj_Xr̂jgo\Z_]�X̂a
V� dgfc_]Xh\al̂ao\fX�kX_̀\X�bZ\aiXclXh\aoc__\fX�kX_̀\Xq̂Z_adj_Xr̂jgo\Z_]iXdl_\aXlcZd[Xhdko\Z_s

STUVtuV�X�jj\h_dZj\X̂lXlcZd[Xhdko\Z_X�kX_̀\Xq̂Z_adj_̂aiXdX�g�ĵZ_adj_̂aiX̂aXdX]ghh[c\aiX]̀d[[XĵZ]_c_g_\XdXbdc�\aX̂lX
j[dco]X�kX_̀d_Xhdk\\X\�j\h_X_̀̂ ]\Xha\�ĉg][kXodf\XcZXbac_cZeXdZfXcf\Z_clc\fX�kX_̀d_Xhdk\\Xd]XgZ]\__[\fXd_X_̀\X_co\X̂lX
lcZd[X�hh[cjd_ĉZXl̂aX�dko\Z_s

�� ¡{¢£TtuTTT��¤ £{ ¡¤¥T¤vT�£�¦¤¥¦T�¥§T��¤�£� ̈
STtuVtT¦y©���T�ª�«y¬�w|x­Tyx�T�ª|®ªy}­
�̀\Xq̂Z_adj_̂aX]̀d[[X�\Xa\]ĥZ]c�[\Xl̂aXcZc_cd_cZeiXodcZ_dcZcZeiXdZfX]gh\a�c]cZeXd[[X]dl\_kXha\jdg_ĉZ]XdZfXhâeado]XcZX
ĵZZ\j_ĉZXbc_̀X_̀\Xh\al̂aodZj\X̂lX_̀\Xq̂Z_adj_s

STtuV�T¦y©���T|©T��ª­|x­Tyx�T�ª|~�ª��
STtuV�VtX�̀\Xq̂Z_adj_̂aX]̀d[[X_dn\Xa\d]̂Zd�[\Xha\jdg_ĉZ]Xl̂aX]dl\_kX̂liXdZfX]̀d[[Xhâ�cf\Xa\d]̂Zd�[\Xhâ_\j_ĉZX_̂X
ha\�\Z_Xfdode\iXcZ̄gakiX̂aX[̂]]X_̂
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ST UVWXYZUU[\Y]\̂_U\̀Yab\c]d\Ŷ_Ua\WUa[Y][\e_Y\VcZ\fU\cggUĥUd\̂_UaUfZi
Sj _̂U\̀Yab\c]d\VĉUakcX[\c]d\UlmkWVU]̂\̂Y\fU\k]hYaWYaĉUd\̂_UaUk]n\e_Û_Ua\k]\[̂YacoU\Y]\Ya\Ygg\̂_U\[k̂Un\

m]dUa\hcaUn\hm[̂YdZn\Ya\hY]̂aYX\Yg\̂_U\pY]̂acĥYan\c\qmfhY]̂acĥYan\Ya\c\qmfr[mfhY]̂acĥYai\c]d
Ss Ŷ_Ua\WaYWUâZ\ĉ\̂_U\[k̂U\Ya\cdtchU]̂\̂_UaÛYn\[mh_\c[\̂aUU[n\[_amf[n\Xce][n\ecXb[n\WcuUVU]̂[n\aYcdecZ[n\

[̂amĥmaU[n\c]d\m̂kXk̂kU[\]Ŷ\dU[ko]ĉUd\gYa\aUVYucXn\aUXYhĉkY]n\Ya\aUWXchUVU]̂\k]\̂_U\hYma[U\Yg\
hY][̂amĥkY]v

wxTySjSj\z_U\pY]̂acĥYa\[_cXX\hYVWXZ\ek̂_n\c]d\okuU\]ŶkhU[\aUlmkaUd\fZ\cWWXkhcfXU\Xce[n\[̂ĉm̂U[n\Yadk]c]hU[n\hYdU[n\
amXU[\c]d\aUomXĉkY][n\c]d\XcegmX\YadUa[\Yg\WmfXkh\cm̂_Yak̂kU[n\fUcak]o\Y]\[cgÛZ\Yg\WUa[Y][\Ya\WaYWUâZ\Ya\̂_Uka\
WaŶUĥkY]\gaYV\dcVcoUn\k]tmaZn\Ya\XY[[v

wxTySjSs\z_U\pY]̂acĥYa\[_cXX\kVWXUVU]̂n\UaUĥn\c]d\Vck]̂ck]n\c[\aUlmkaUd\fZ\U{k[̂k]o\hY]dk̂kY][\c]d\WUagYaVc]hU\Yg\
_̂U\pY]̂acĥn\aUc[Y]cfXU\[cgUomcad[\gYa\[cgÛZ\c]d\WaŶUĥkY]n\k]hXmdk]o\WY[̂k]o\dc]oUa\[ko][\c]d\Ŷ_Ua\eca]k]o[\
cock][̂\_c|cad[i\WaYVmXoĉk]o\[cgÛZ\aUomXĉkY][i\c]d\]ŶkgZk]o\̂_U\Ye]Ua[\c]d\m[Ua[\Yg\cdtchU]̂\[k̂U[\c]d\m̂kXk̂kU[\Yg\
_̂U\[cgUomcad[v

wxTySjS}\̀_U]\m[U\Ya\[̂YacoU\Yg\U{WXY[kuU[\Ya\Ŷ_Ua\_c|cadYm[\VĉUakcX[\Ya\UlmkWVU]̂n\Ya\m]m[mcX\VÛ_Yd[\caU\
]UhU[[caZ\gYa\U{Uhm̂kY]\Yg\̂_U\̀Yabn\̂_U\pY]̂acĥYa\[_cXX\U{Uahk[U\m̂VY[̂\hcaU\c]d\hcaaZ\Y]\[mh_\cĥkuk̂kU[\m]dUa\
[mWUauk[kY]\Yg\WaYWUaXZ\lmcXkgkUd\WUa[Y]]UXv

wxTySjS~\z_U\pY]̂acĥYa\[_cXX\WaYVŴXZ\aUVUdZ\dcVcoU\c]d\XY[[\�Ŷ_Ua\̂_c]\dcVcoU\Ya\XY[[\k][maUd\m]dUa\WaYWUâZ\
k][mac]hU\aUlmkaUd\fZ\̂_U\pY]̂acĥ\�YhmVU]̂[�\̂Y\WaYWUâZ\aUgUaaUd\̂Y\k]\qUĥkY][\��v�v�v�\c]d\��v�v�v�\hcm[Ud\k]\
e_YXU\Ya\k]\Wcâ\fZ\̂_U\pY]̂acĥYan\c\qmfhY]̂acĥYan\c\qmfr[mfhY]̂acĥYan\Ya\c]ZY]U\dkaUĥXZ\Ya\k]dkaUĥXZ\UVWXYZUd\fZ\
c]Z\Yg\̂_UVn\Ya\fZ\c]ZY]U\gYa\e_Y[U\cĥ[\̂_UZ\VcZ\fU\XkcfXU\c]d\gYa\e_kh_\̂_U\pY]̂acĥYa\k[\aU[WY][kfXU\m]dUa\
qUĥkY][\��v�v�v�\c]d\��v�v�v�v\z_U\pY]̂acĥYa\VcZ\VcbU\c\pXckV\gYa\̂_U\hY[̂\̂Y\aUVUdZ\̂_U\dcVcoU\Ya\XY[[\̂Y\̂_U\
U{̂U]̂\[mh_\dcVcoU\Ya\XY[[\k[\ĉ̂akfm̂cfXU\̂Y\cĥ[\Ya\YVk[[kY][\Yg\̂_U\�e]Ua\Ya\�ah_k̂Uĥ\Ya\c]ZY]U\dkaUĥXZ\Ya\
k]dkaUĥXZ\UVWXYZUd\fZ\Uk̂_Ua\Yg\̂_UVn\Ya\fZ\c]ZY]U\gYa\e_Y[U\cĥ[\Uk̂_Ua\Yg\̂_UV\VcZ\fU\XkcfXUn\c]d\]Ŷ\ĉ̂akfm̂cfXU\̂Y\
_̂U\gcmX̂\Ya\]UoXkoU]hU\Yg\̂_U\pY]̂acĥYav\z_U\gYaUoYk]o\YfXkoĉkY][\Yg\̂_U\pY]̂acĥYa\caU\k]\cddk̂kY]\̂Y\̂_U\
pY]̂acĥYa�[\YfXkoĉkY][\m]dUa\qUĥkY]\�v��v

wxTySjS�\z_U\pY]̂acĥYa\[_cXX\dU[ko]ĉU\c\aU[WY][kfXU\VUVfUa\Yg\̂_U\pY]̂acĥYa�[\Yaoc]k|ĉkY]\ĉ\̂_U\[k̂U\e_Y[U\dm̂Z\
[_cXX\fU\̂_U\WaUuU]̂kY]\Yg\chhkdU]̂[v\z_k[\WUa[Y]\[_cXX\fU\̂_U\pY]̂acĥYa�[\[mWUak]̂U]dU]̂\m]XU[[\Ŷ_Uaek[U\dU[ko]ĉUd\
fZ\̂_U\pY]̂acĥYa\k]\eak̂k]o\̂Y\̂_U\�e]Ua\c]d\�ah_k̂Uĥv

wxTySjS�\z_U\pY]̂acĥYa\[_cXX\]Ŷ\WUaVk̂\c]Z\Wcâ\Yg\̂_U\hY][̂amĥkY]\Ya\[k̂U\̂Y\fU\XYcdUd\[Y\c[\̂Y\hcm[U\dcVcoU\Ya\
haUĉU\c]\m][cgU\hY]dk̂kY]v

wxTySjS�x������x��x������x��x������x��x��������
�g\Uk̂_Ua\WcâZ\[mggUa[\k]tmaZ\Ya\dcVcoU\̂Y\WUa[Y]\Ya\WaYWUâZ\fUhcm[U\Yg\c]\cĥ\Ya\YVk[[kY]\Yg\̂_U\Ŷ_Ua\WcâZn\Ya\Yg\
Ŷ_Ua[\gYa\e_Y[U\cĥ[\[mh_\WcâZ\k[\XUocXXZ\aU[WY][kfXUn\]ŶkhU\Yg\̂_U\k]tmaZ\Ya\dcVcoUn\e_Û_Ua\Ya\]Ŷ\k][maUdn\[_cXX\fU\
okuU]\̂Y\̂_U\Ŷ_Ua\WcâZ\ek̂_k]\c\aUc[Y]cfXU\̂kVU\]Ŷ\U{hUUdk]o\��\dcZ[\cĝUa\dk[hYuUaZv\z_U\]ŶkhU\[_cXX\WaYukdU\
[mggkhkU]̂\dÛckX\̂Y\U]cfXU\̂_U\Ŷ_Ua\WcâZ\̂Y\k]uU[̂koĉU\̂_U\Vĉ̂Uav

wxTySsx����� ���x¡����¢�£�x�� x¤�¥����¦��
wxTySsST\z_U\pY]̂acĥYa\k[\aU[WY][kfXU\gYa\hYVWXkc]hU\ek̂_\c]Z\aUlmkaUVU]̂[\k]hXmdUd\k]\̂_U\pY]̂acĥ\�YhmVU]̂[\
aUocadk]o\_c|cadYm[\VĉUakcX[\Ya\[mf[̂c]hU[v\�g\̂_U\pY]̂acĥYa\U]hYm]̂Ua[\c\_c|cadYm[\VĉUakcX\Ya\[mf[̂c]hU\]Ŷ\
cddaU[[Ud\k]\̂_U\pY]̂acĥ\�YhmVU]̂[\c]d\kg\aUc[Y]cfXU\WaUhcm̂kY][\ekXX\fU\k]cdUlmĉU\̂Y\WaUuU]̂\gYaU[UUcfXU\fYdkXZ\
k]tmaZ\Ya\dUĉ_\̂Y\WUa[Y][\aU[mX̂k]o\gaYV\c\VĉUakcX\Ya\[mf[̂c]hUn\k]hXmdk]o\fm̂\]Ŷ\XkVk̂Ud\̂Y\c[fU[̂Y[\Ya\
WYXZh_XYak]ĉUd\fkW_U]ZX\�§p̈ �n\U]hYm]̂UaUd\Y]\̂_U\[k̂U\fZ\̂_U\pY]̂acĥYan\̂_U\pY]̂acĥYa\[_cXXn\mWY]\aUhYo]k|k]o\̂_U\
hY]dk̂kY]n\kVVUdkĉUXZ\[̂YW\̀Yab\k]\̂_U\cggUĥUd\caUc\c]d\]ŶkgZ\̂_U\�e]Ua\c]d\�ah_k̂Uĥ\Yg\̂_U\hY]dk̂kY]v

wxTySsSj\©WY]\aUhUkŴ\Yg\̂_U\pY]̂acĥYa�[\]ŶkhUn\̂_U\�e]Ua\[_cXX\Yf̂ck]\̂_U\[UaukhU[\Yg\c\XkhU][Ud\XcfYaĉYaZ\̂Y\uUakgZ\
_̂U\WaU[U]hU\Ya\cf[U]hU\Yg\̂_U\VĉUakcX\Ya\[mf[̂c]hU\aUWYâUd\fZ\̂_U\pY]̂acĥYa\c]dn\k]\̂_U\UuU]̂\[mh_\VĉUakcX\Ya\
[mf[̂c]hU\k[\gYm]d\̂Y\fU\WaU[U]̂n\̂Y\hcm[U\k̂\̂Y\fU\aU]dUaUd\_caVXU[[v\©]XU[[\Ŷ_Uaek[U\aUlmkaUd\fZ\̂_U\pY]̂acĥ\
�YhmVU]̂[n\̂_U\�e]Ua\[_cXX\gma]k[_\k]\eak̂k]o\̂Y\̂_U\pY]̂acĥYa\c]d\�ah_k̂Uĥ\̂_U\]cVU[\c]d\lmcXkgkhĉkY][\Yg\WUa[Y][\
Ya\U]̂k̂kU[\e_Y\caU\̂Y\WUagYaV\̂U[̂[\uUakgZk]o\̂_U\WaU[U]hU\Ya\cf[U]hU\Yg\̂_U\VĉUakcX\Ya\[mf[̂c]hU\Ya\e_Y\caU\̂Y\
WUagYaV\̂_U\̂c[b\Yg\aUVYucX\Ya\[cgU\hY]̂ck]VU]̂\Yg\̂_U\VĉUakcX\Ya\[mf[̂c]hUv\z_U\pY]̂acĥYa\c]d\̂_U\�ah_k̂Uĥ\ekXX\
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STUVSWXYZT[SXYZWUZW\[Z]̂ _[TZ̀_ẐT̀Ẁ_aZbWcẀ_aẐ\[W\[TZUTZ_UWZ[̀W\[TZ\cbZT[cbU_cdX[ZUde[fẀU_ZWUZW\[ZS[TbU_bZUTZ[_ẀẀ[bZ
STUSUb[gZdYZW\[Z]̂ _[ThZijZ[̀W\[TZW\[ZkU_WTcfWUTZUTZlTf\̀W[fWZ\cbZc_ZUde[fẀU_ZWUZcZS[TbU_ZUTZ[_ẀWYZSTUSUb[gZdYZW\[Z
]̂ _[TmZW\[Z]̂ _[TZb\cXXZSTUSUb[Zc_UW\[TZWUẐ\UVZW\[ZkU_WTcfWUTZc_gZW\[ZlTf\̀W[fWZ\cn[Z_UZT[cbU_cdX[ZUde[fẀU_hZ
o\[_ZW\[ZVcW[T̀cXZUTZbpdbWc_f[Z\cbZd[[_ZT[_g[T[gZ\cTVX[bbmZoUTqZ̀_ZW\[Zcjj[fW[gZcT[cZb\cXXZT[bpV[ZpSU_ẐT̀WW[_Z
caT[[V[_WZUjZW\[Z]̂ _[TZc_gZkU_WTcfWUThZrYZk\c_a[Z]Tg[TmZW\[ZkU_WTcfWZs̀V[Zb\cXXZd[Z[tW[_g[gZcSSTUST̀cW[XYZc_gZW\[Z
kU_WTcfWZupVZb\cXXZd[Z̀_fT[cb[gZdYZW\[ZcVUp_WZUjZW\[ZkU_WTcfWUTvbZT[cbU_cdX[Zcgg̀ẀU_cXZfUbWbZUjZb\pWgÛ_mZg[XcYmZc_gZ
bWcTWwpSh

xyz{|}|}ZsUZW\[ZjpXX[bWZ[tW[_WZS[TV̀WW[gZdYZXĉmZW\[Z]̂ _[TZb\cXXZ̀_g[V_̀jYZc_gZ\UXgZ\cTVX[bbZW\[ZkU_WTcfWUTmZ
updfU_WTcfWUTbmZlTf\̀W[fWmZlTf\̀W[fWvbZfU_bpXWc_WbmZc_gZca[_WbZc_gZ[VSXUY[[bZUjZc_YZUjZW\[VZjTUVZc_gZcac̀_bWZfXc̀VbmZ
gcVca[bmZXUbb[bmZc_gZ[tS[_b[bmZ̀_fXpg̀_aZdpWZ_UWZX̀V̀W[gZWUZcWWUT_[YbvZj[[bmZcT̀b̀_aZUpWZUjZUTZT[bpXẀ_aZjTUVZ
S[TjUTVc_f[ZUjZW\[ZoUTqZ̀_ZW\[Zcjj[fW[gZcT[cZ̀jZ̀_ZjcfWZW\[ZVcW[T̀cXZUTZbpdbWc_f[ZST[b[_WbZW\[ZT̀bqZUjZdUg̀XYZ̀_epTYZUTZ
g[cW\ZcbZg[bfT̀d[gZ̀_Zu[fẀU_Z~�h�h~Zc_gZ\cbZ_UWZd[[_ZT[_g[T[gZ\cTVX[bbmZSTUǹg[gZW\cWZbpf\ZfXc̀VmZgcVca[mZXUbbmZUTZ
[tS[_b[Z̀bZcWWT̀dpWcdX[ZWUZdUg̀XYZ̀_epTYmZb̀fq_[bbmZg̀b[cb[ZUTZg[cW\mZUTZWUZ̀_epTYZWUZUTZg[bWTpfẀU_ZUjZWc_àdX[ZSTUS[TWYZ
�UW\[TZW\c_ZW\[ZoUTqZ̀Wb[Xj�mZ[tf[SWZWUZW\[Z[tW[_WZW\cWZbpf\ZgcVca[mZXUbbmZUTZ[tS[_b[Z̀bZgp[ZWUZW\[ZjcpXWZUTZ_[aX̀a[_f[ZUjZ
W\[ZScTWYZb[[q̀_aZ̀_g[V_̀WYh

xyz{|}|�Zs\[Z]̂ _[TZb\cXXZ_UWZd[ZT[bSU_b̀dX[Zp_g[TZW\̀bZu[fẀU_Z~�h�ZjUTZ\c�cTgUpbZVcW[T̀cXbZUTZbpdbWc_f[bZW\[Z
kU_WTcfWUTZdT̀_abZWUZW\[Zb̀W[Zp_X[bbZbpf\ZVcW[T̀cXbZUTZbpdbWc_f[bZcT[ZT[�p̀T[gZdYZW\[ZkU_WTcfWZ�UfpV[_WbhZs\[Z]̂ _[TZ
b\cXXZd[ZT[bSU_b̀dX[ZjUTZ\c�cTgUpbZVcW[T̀cXbZUTZbpdbWc_f[bZT[�p̀T[gZdYZW\[ZkU_WTcfWZ�UfpV[_WbmZ[tf[SWZWUZW\[Z[tW[_WZUjZ
W\[ZkU_WTcfWUTvbZjcpXWZUTZ_[aX̀a[_f[Z̀_ZW\[Zpb[Zc_gZ\c_gX̀_aZUjZbpf\ZVcW[T̀cXbZUTZbpdbWc_f[bh

xyz{|}|�Zs\[ZkU_WTcfWUTZb\cXXZT[̀VdpTb[ZW\[Z]̂ _[TZjUTZW\[ZfUbWZc_gZ[tS[_b[ZW\[Z]̂ _[TZ̀_fpTbZ�~�ZjUTZT[V[g̀cẀU_ZUjZ
\c�cTgUpbZVcW[T̀cXbZUTZbpdbWc_f[bZW\[ZkU_WTcfWUTZdT̀_abZWUZW\[Zb̀W[Zc_gZ_[aX̀a[_WXYZ\c_gX[bmZUTZ���Ẑ\[T[ZW\[Z
kU_WTcfWUTZjc̀XbZWUZS[TjUTVZ̀WbZUdX̀acẀU_bZp_g[TZu[fẀU_Z~�h�h~mZ[tf[SWZWUZW\[Z[tW[_WZW\cWZW\[ZfUbWZc_gZ[tS[_b[ZcT[Zgp[Z
WUZW\[Z]̂ _[TvbZjcpXWZUTZ_[aX̀a[_f[h

xyz{|}|�ZijmẐ Ẁ\UpWZ_[aX̀a[_f[ZU_ZW\[ZScTWZUjZW\[ZkU_WTcfWUTmZW\[ZkU_WTcfWUTZ̀bZ\[XgZX̀cdX[ZdYZcZaUn[T_V[_WZca[_fYZjUTZ
W\[ZfUbWZUjZT[V[g̀cẀU_ZUjZcZ\c�cTgUpbZVcW[T̀cXZUTZbpdbWc_f[ZbUX[XYZdYZT[cbU_ZUjZS[TjUTV̀_aZoUTqZcbZT[�p̀T[gZdYZW\[Z
kU_WTcfWZ�UfpV[_WbmZW\[Z]̂ _[TZb\cXXZT[̀VdpTb[ZW\[ZkU_WTcfWUTZjUTZcXXZfUbWZc_gZ[tS[_b[ZW\[T[dYZ̀_fpTT[gh

xyz{|�y�����������
i_Zc_Z[V[Ta[_fYZcjj[fẀ_aZbcj[WYZUjZS[TbU_bZUTZSTUS[TWYmZW\[ZkU_WTcfWUTZb\cXXZcfWmZcWZW\[ZkU_WTcfWUTvbZg̀bfT[ẀU_mZWUZ
ST[n[_WZW\T[cW[_[gZgcVca[mZ̀_epTYmZUTZXUbbhZlgg̀ẀU_cXZfUVS[_bcẀU_ZUTZ[tW[_b̀U_ZUjZẀV[ZfXc̀V[gZdYZW\[ZkU_WTcfWUTZU_Z
cffUp_WZUjZc_Z[V[Ta[_fYZb\cXXZd[Zg[W[TV̀_[gZcbZSTUǹg[gZ̀_ZlTẀfX[Z~�Zc_gZlTẀfX[Z�h

�������yzzyyy���������y���y� ���
xyzz|zy�¡�¢�£�¢¡�¤�y���¥�£���y£�¦y�¡�¦�
xyzz|z|zZs\[ZkU_WTcfWUTZb\cXXZSpTf\cb[Zc_gZVc̀_Wc̀_Z̀_bpTc_f[ZUjZW\[ZWYS[bZc_gZX̀V̀WbZUjZX̀cd̀X̀WYmZfU_Wc̀_̀_aZW\[Z
[_gUTb[V[_WbmZc_gZbpde[fWZWUZW\[ZW[TVbZc_gZfU_g̀ẀU_bmZcbZg[bfT̀d[gZ̀_ZW\[ZlaT[[V[_WZUTZ[Xb[̂\[T[Z̀_ZW\[ZkU_WTcfWZ
�UfpV[_WbhZs\[ZkU_WTcfWUTZb\cXXZSpTf\cb[Zc_gZVc̀_Wc̀_ZW\[ZT[�p̀T[gZ̀_bpTc_f[ZjTUVZc_Z̀_bpTc_f[ZfUVSc_YZUTZ
_̀bpTc_f[ZfUVSc_̀[bZXĉjpXXYZcpW\UT̀�[gZWUZ̀bbp[Z̀_bpTc_f[Z̀_ZW\[ZepT̀bg̀fẀU_Ẑ\[T[ZW\[Z§TUe[fWZ̀bZXUfcW[ghZs\[Z
]̂ _[TmZlTf\̀W[fWmZc_gZlTf\̀W[fWvbZfU_bpXWc_WbZb\cXXZd[Z_cV[gZcbZcgg̀ẀU_cXZ̀_bpT[gbZp_g[TZW\[ZkU_WTcfWUTvbZ
fUVV[Tf̀cXZa[_[TcXZX̀cd̀X̀WYZSUX̀fYZUTZcbZUW\[T̂ b̀[Zg[bfT̀d[gZ̀_ZW\[ZkU_WTcfWZ�UfpV[_Wbh

xyzz|z|̈Zs\[ZkU_WTcfWUTZb\cXXZSTUǹg[ZbpT[WYZdU_gbZUjZW\[ZWYS[bmZjUTZbpf\ZS[_cXZbpVbmZc_gZbpde[fWZWUZbpf\ZW[TVbZc_gZ
fU_g̀ẀU_bZcbZT[�p̀T[gZdYZW\[ZkU_WTcfWZ�UfpV[_WbhZs\[ZkU_WTcfWUTZb\cXXZSpTf\cb[Zc_gZVc̀_Wc̀_ZW\[ZT[�p̀T[gZdU_gbZ
jTUVZcZfUVSc_YZUTZfUVSc_̀[bZXĉjpXXYZcpW\UT̀�[gZWUZ̀bbp[ZbpT[WYZdU_gbZ̀_ZW\[ZepT̀bg̀fẀU_Ẑ\[T[ZW\[Z§TUe[fWZ̀bZXUfcW[gh

xyzz|z|}y©SU_ZW\[ZT[�p[bWZUjZc_YZS[TbU_ZUTZ[_ẀWYZcSS[cT̀_aZWUZd[ZcZSUW[_ẀcXZd[_[j̀f̀cTYZUjZdU_gbZfUn[T̀_aZScYV[_WZUjZ
UdX̀acẀU_bZcT̀b̀_aZp_g[TZW\[ZkU_WTcfWmZW\[ZkU_WTcfWUTZb\cXXZSTUVSWXYZjpT_̀b\ZcZfUSYZUjZW\[ZdU_gbZUTZb\cXXZcpW\UT̀�[ZcZ
fUSYZWUZd[ZjpT_̀b\[gh

xyzz|z|�y�¡¢���y¡ªy�£���««£¢�¡�y¡�y�¬­��£¢�¡�y¡ªy�¡�¢�£�¢¡�¤�y��®¥���¦y���¥�£���|ZoẀ\̀_ZW\T[[Z���Zdpb̀_[bbZgcYbZUjZW\[Z
gcW[ZW\[ZkU_WTcfWUTZd[fUV[bZĉcT[ZUjZc_Z̀VS[_g̀_aZUTZcfWpcXZfc_f[XXcẀU_ZUTZ[tS̀TcẀU_ZUjZc_YZ̀_bpTc_f[ZT[�p̀T[gZdYZ
W\[ZkU_WTcfWZ�UfpV[_WbmZW\[ZkU_WTcfWUTZb\cXXZSTUǹg[Z_UẀf[ZWUZW\[Z]̂ _[TZUjZbpf\Z̀VS[_g̀_aZUTZcfWpcXZfc_f[XXcẀU_ZUTZ
[tS̀TcẀU_hZ©SU_ZT[f[̀SWZUjZ_UẀf[ZjTUVZW\[ZkU_WTcfWUTmZW\[Z]̂ _[TZb\cXXmZp_X[bbZW\[ZXcSb[Z̀_ZfUn[Tca[ZcT̀b[bZjTUVZc_ZcfWZ
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qrsst�tuU�ZUkgTWYcU[\]U�TS�]i[UiSYX[Tgi[WSYUd]TWSkU[\]Û_Y]TUWYXgT]XUdTSd]T[W]X̀UT]ahUSTUd]TXSYahUSTUjS[\̀Ua[USTUak�ai]Y[U
[SU[\]UXW[]UjlUdTSd]T[lUWYXgTaYi]UgYk]TUdShWiW]XUX]daTa[]UZTSVU[\SX]UWYXgTWYcU[\]U�TS�]i[̀USTUWZUaZ[]TUZWYahUdalV]Y[U
dTSd]T[lUWYXgTaYi]UWXU[SUj]UdTSbWk]kUSYU[\]UiSVdh][]kU�TS�]i[U[\TSgc\UaUdShWilUSTUdShWiW]XUS[\]TU[\aYU[\SX]UWYXgTWYcU[\]U
�TS�]i[UkgTWYcU[\]UiSYX[Tgi[WSYUd]TWSk̀U[SU[\]U]�[]Y[Ud]TVWXXWjh]UjlUXgi\UdShWiW]X̀U[\]Û_Y]TU_aWb]XUahhUTWc\[XUWYU
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_T\hhVgUà_b]V]TUVbY_eZ\YfUVaZ̀fUUg_VbYV\V_Ua\Z\]UV\ff̀eY]V\YgVc\�UV]TUV\aaZ̀aZb\]UVgb_]Zbke]b̀Y_lVSTUZU\j]UZ[VbjVỲV
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ǹY]Z\f]V�̀fecUY]_[Vgb_f̀mUZUgVkUj̀ZUV�ek_]\Y]b\hVǹcahU]b̀YV\YgVXTU]TUZV̀ZVỲ]Vj\kZbf\]Ug[VbY_]\hhUgV̀ZVf̀cahU]UglV
ǹ_]_V̀jVf̀ZZUf]bYiV_efTVZU�Uf]UgV� Z̀�[VbYfhegbYiV\ggb]b̀Y\hV]U_]bYiV\YgVbY_aUf]b̀Y_[V]TUVf̀_]V̀jVeYf̀mUZbYiV\YgV
ZUah\fUcUY][V\YgVf̀caUY_\]b̀YVj̀ZV]TUVoZfTb]Uf]̂_V_UZmbfU_V\YgVU�aUY_U_Vc\gUVYUfU__\ZdV]TUZUkd[V_T\hhVkUV\]V]TUV
ǹY]Z\f]̀Ẑ_VU�aUY_Ul

qur�s�s�uv�{}�u�y©z{�~{¥��u��|ª�}{¥�~
qur�s�s�srV�YV\ggb]b̀YV]̀V]TUVǹY]Z\f]̀Ẑ_V̀khbi\]b̀Y_VeYgUZV�Uf]b̀YV«l�[Vbj[VXb]TbYV̀YUVdU\ZV\j]UZV]TUVg\]UV̀jV�ek_]\Y]b\hV
ǹcahU]b̀YV̀jV]TUV� Z̀�V̀ZVgU_biY\]UgVàZ]b̀YV]TUZÙjV̀ZV\j]UZV]TUVg\]UVj̀ZVf̀ccUYfUcUY]V̀jVX\ZZ\Y]bU_VU_]\khb_TUgV
eYgUZV�Uf]b̀YV¬l¬l�[V̀ZVkdV]UZc_V̀jV\YdV\aahbf\khUV_aUfb\hVX\ZZ\Y]dVZU�ebZUgVkdV]TUVǹY]Z\f]V�̀fecUY]_[V\YdV̀jV]TUV
� Z̀�Vb_Vj̀eYgV]̀VkUVỲ]VbYV\ff̀Zg\YfUVXb]TV]TUVZU�ebZUcUY]_V̀jV]TUVǹY]Z\f]V�̀fecUY]_[V]TUVǹY]Z\f]̀ZV_T\hhVf̀ZZUf]Vb]V
aZ̀ca]hdV\j]UZVZUfUba]V̀jVỲ]bfUVjZ̀cV]TUVWXYUZV]̀Vg̀V_̀[VeYhU__V]TUVWXYUZVT\_VaZUmb̀e_hdVibmUYV]TUVǹY]Z\f]̀ZV\V
XZb]]UYV\ffUa]\YfUV̀jV_efTVf̀Ygb]b̀YlVSTUVWXYUZV_T\hhVibmUV_efTVỲ]bfUVaZ̀ca]hdV\j]UZVgb_f̀mUZdV̀jV]TUVf̀Ygb]b̀YlV
�eZbYiV]TUV̀YU­dU\ZVaUZb̀gVj̀ZVf̀ZZUf]b̀YV̀jV� Z̀�[VbjV]TUVWXYUZVj\bh_V]̀VỲ]bjdV]TUVǹY]Z\f]̀ZV\YgVibmUV]TUVǹY]Z\f]̀ZV
\YV̀aàZ]eYb]dV]̀Vc\�UV]TUVf̀ZZUf]b̀Y[V]TUVWXYUZVX\bmU_V]TUVZbiT]_V]̀VZU�ebZUVf̀ZZUf]b̀YVkdV]TUVǹY]Z\f]̀ZV\YgV]̀Vc\�UV
\Vfh\bcVj̀ZVkZU\fTV̀jVX\ZZ\Y]dlV�jV]TUVǹY]Z\f]̀ZVj\bh_V]̀Vf̀ZZUf]VỲYf̀Yj̀ZcbYiV� Z̀�VXb]TbYV\VZU\_̀Y\khUV]bcUVgeZbYiV
]T\]VaUZb̀gV\j]UZVZUfUba]V̀jVỲ]bfUVjZ̀cV]TUVWXYUZV̀ZVoZfTb]Uf][V]TUVWXYUZVc\dVf̀ZZUf]Vb]VbYV\ff̀Zg\YfUVXb]TV
�Uf]b̀YV�l�l
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TUVWXWXWXWYZ[\Y]̂\_̀\abYc\bd]eYf]bYg]bb\ghd]̂Y]fYi]bjYk[allYm\Y\nh\̂e\eYodh[Yb\kc\ghYh]Yc]bhd]̂kY]fYi]bjYfdbkhY
c\bf]bp\eYafh\bYqrmkhâhdalYs]pcl\hd]̂Ym̀Yh[\Yc\bd]eY]fYhdp\Ym\ho\\̂YqrmkhâhdalYs]pcl\hd]̂YâeYh[\YaghralY
g]pcl\hd]̂Y]fYh[ahYc]bhd]̂Y]fYh[\Yi]bjt

TUVWXWXWXuYZ[\Y]̂\_̀\abYc\bd]eYf]bYg]bb\ghd]̂Y]fYi]bjYk[allŶ]hYm\Y\nh\̂e\eYm̀Yg]bb\ghdv\Yi]bjYc\bf]bp\eYm̀Yh[\Y
s]̂hbagh]bYcrbkrâhYh]Yh[dkYq\ghd]̂Ywxtxt

TUVWXWXuYZ[\Ys]̂hbagh]bYk[allYb\p]v\Yfb]pYh[\Ykdh\Yc]bhd]̂kY]fYh[\Yi]bjYh[ahYab\Ŷ]hYd̂Yagg]beâg\Yodh[Yh[\Y
b\yrdb\p\̂hkY]fYh[\Ys]̂hbaghYz]grp\̂hkYâeYab\Ŷ\dh[\bYg]bb\gh\eYm̀Yh[\Ys]̂hbagh]bŶ]bYagg\ch\eYm̀Yh[\Y{ô\bt

TUVWXWX|YZ[\Ys]̂hbagh]bYk[allYm\abYh[\Yg]khY]fYg]bb\ghd̂}Ye\khb]̀\eY]bYeapa}\eYg]̂khbrghd]̂Y]fYh[\Y{ô\bY]bYq\cabah\Y
s]̂hbagh]bk~Yo[\h[\bYg]pcl\h\eY]bYcabhdall̀Yg]pcl\h\e~Ygark\eYm̀Yh[\Ys]̂hbagh]b�kYg]bb\ghd]̂Y]bYb\p]valY]fYi]bjYh[ahY
dkŶ]hYd̂Yagg]beâg\Yodh[Yh[\Yb\yrdb\p\̂hkY]fYh[\Ys]̂hbaghYz]grp\̂hkt

TUVWXWX�Y�]h[d̂}Yg]̂had̂\eYd̂Yh[dkYq\ghd]̂YwxtxYk[allYm\Yg]̂khbr\eYh]Y\khamldk[YaYc\bd]eY]fYldpdhahd]̂Yodh[Yb\kc\ghYh]Y
]h[\bY]mld}ahd]̂kYh[\Ys]̂hbagh]bY[akYr̂e\bYh[\Ys]̂hbaghYz]grp\̂hktY�khamldk[p\̂hY]fYh[\Y]̂\_̀\abYc\bd]eYf]bY
g]bb\ghd]̂Y]fYi]bjYakYe\kgbdm\eYd̂Yq\ghd]̂YwxtxtxYb\lah\kY]̂l̀Yh]Yh[\Ykc\gdfdgY]mld}ahd]̂Y]fYh[\Ys]̂hbagh]bYh]Yg]bb\ghYh[\Y
i]bj~YâeY[akŶ]Yb\lahd]̂k[dcYh]Yh[\Yhdp\Yodh[d̂Yo[dg[Yh[\Y]mld}ahd]̂Yh]Yg]pcl̀Yodh[Yh[\Ys]̂hbaghYz]grp\̂hkYpàYm\Y
k]r}[hYh]Ym\Y\̂f]bg\e~Ŷ]bYh]Yh[\Yhdp\Yodh[d̂Yo[dg[Ycb]g\\ed̂}kYpàYm\Yg]pp\̂g\eYh]Y\khamldk[Yh[\Ys]̂hbagh]b�kY
ldamdldh̀Yodh[Yb\kc\ghYh]Yh[\Ys]̂hbagh]b�kY]mld}ahd]̂kY]h[\bYh[âYkc\gdfdgall̀Yh]Yg]bb\ghYh[\Yi]bjt

TUVWXuU����������U��U�������������U����
�fYh[\Y{ô\bYcb\f\bkYh]Yagg\chYi]bjYh[ahYdkŶ]hYd̂Yagg]beâg\Yodh[Yh[\Yb\yrdb\p\̂hkY]fYh[\Ys]̂hbaghYz]grp\̂hk~Yh[\Y
{ô\bYpàYe]Yk]Yd̂kh\aeY]fYb\yrdbd̂}YdhkYb\p]valYâeYg]bb\ghd]̂~Yd̂Yo[dg[Ygak\Yh[\Ys]̂hbaghYqrpYodllYm\Yb\erg\eYakY
accb]cbdah\YâeY\yrdhaml\tYqrg[Yae�rkhp\̂hYk[allYm\Y\ff\gh\eYo[\h[\bY]bŶ]hYfd̂alYcàp\̂hY[akYm\\̂Ypae\t

�������UVuUUU�������������U��� ������
TUVuXVU¡�¢������U��£
Z[\Ys]̂hbaghYk[allYm\Y}]v\b̂\eYm̀Yh[\YlaoY]fYh[\Yclag\Yo[\b\Yh[\Y¤b]�\ghYdkYl]gah\e~Y\nglred̂}Yh[ahY�rbdkedghd]̂�kY
g[]dg\Y]fYlaoYbrl\ktY�fYh[\Ycabhd\kY[av\Yk\l\gh\eYabmdhbahd]̂YakYh[\Yp\h[]eY]fYmd̂ed̂}Yedkcrh\Yb\k]lrhd]̂~Yh[\Y¥\e\balY
¦bmdhbahd]̂Y¦ghYk[allY}]v\b̂Yq\ghd]̂Yw§ẗt

TUVuXWU�©���ªª��ªU��«U�ªª���ª
TUVuXWXVYZ[\Y{ô\bYâeYs]̂hbagh]bYb\kc\ghdv\l̀Ymd̂eYh[\pk\lv\k~Yh[\dbYcabĥ\bk~Ykrgg\kk]bk~Yakkd}̂k~YâeYl\}alY
b\cb\k\̂hahdv\kYh]Yg]v\̂âhk~Ya}b\\p\̂hk~YâeY]mld}ahd]̂kYg]̂had̂\eYd̂Yh[\Ys]̂hbaghYz]grp\̂hktY�ng\chYakYcb]vde\eYd̂Y
q\ghd]̂Yw¬txtx~Ŷ\dh[\bYcabh̀Yh]Yh[\Ys]̂hbaghYk[allYakkd}̂Yh[\Ys]̂hbaghYakYaYo[]l\Yodh[]rhYobdhh\̂Yg]̂k\̂hY]fYh[\Y]h[\btY
�fY\dh[\bYcabh̀Yahh\pchkYh]Ypaj\YâYakkd}̂p\̂hYodh[]rhYkrg[Yg]̂k\̂h~Yh[ahYcabh̀Yk[allŶ\v\bh[\l\kkYb\pad̂Yl\}all̀Y
b\kc]̂kdml\Yf]bYallY]mld}ahd]̂kYr̂e\bYh[\Ys]̂hbaght

TUVuXWXWYZ[\Y{ô\bYpà~Yodh[]rhYg]̂k\̂hY]fYh[\Ys]̂hbagh]b~Yakkd}̂Yh[\Ys]̂hbaghYh]YaYl\̂e\bYcb]vded̂}Yg]̂khbrghd]̂Y
fd̂âgd̂}Yf]bYh[\Y¤b]�\gh~YdfYh[\Yl\̂e\bYakkrp\kYh[\Y{ô\b�kYbd}[hkYâeY]mld}ahd]̂kYr̂e\bYh[\Ys]̂hbaghYz]grp\̂hktYZ[\Y
s]̂hbagh]bYk[allY\n\grh\YallYg]̂k\̂hkYb\ak]̂aml̀Yb\yrdb\eYh]Yfagdldhah\Yh[\Yakkd}̂p\̂ht

TUVuXuU���­�ªU��«U����«��ª
TUVuXuXVYzrhd\kYâeY]mld}ahd]̂kYdpc]k\eYm̀Yh[\Ys]̂hbaghYz]grp\̂hkYâeYbd}[hkYâeYb\p\ed\kYavadlaml\Yh[\b\r̂e\bY
k[allYm\Yd̂Yaeedhd]̂Yh]YâeŶ]hYaYldpdhahd]̂Y]fYerhd\k~Y]mld}ahd]̂k~Ybd}[hk~YâeYb\p\ed\kY]h[\bodk\Ydpc]k\eY]bYavadlaml\Y
m̀Ylaot

TUVuXuXWY�]Yaghd]̂Y]bYfadlrb\Yh]YaghYm̀Yh[\Y{ô\b~Y¦bg[dh\gh~Y]bYs]̂hbagh]bYk[allYg]̂khdhrh\YaYoadv\bY]fYaYbd}[hY]bYerh̀Y
aff]be\eYh[\pYr̂e\bYh[\Ys]̂hbagh~Ŷ]bYk[allYkrg[Yaghd]̂Y]bYfadlrb\Yh]YaghYg]̂khdhrh\Yaccb]valY]fY]bYagyrd\kg\̂g\Yd̂YaY
mb\ag[Yh[\b\r̂e\b~Y\ng\chYakYpàYm\Ykc\gdfdgall̀Ya}b\\eYrc]̂Yd̂Yobdhd̂}t

TUVuX|U��ª�ªU��«U��ª�������ª
TUVuX|XVYZ\khk~Yd̂kc\ghd]̂k~YâeYaccb]valkY]fYc]bhd]̂kY]fYh[\Yi]bjYk[allYm\Ypae\YakYb\yrdb\eYm̀Yh[\Ys]̂hbaghY
z]grp\̂hkYâeYm̀Yaccldgaml\Ylaok~Ykhahrh\k~Y]bed̂âg\k~Yg]e\k~Ybrl\k~YâeYb\}rlahd]̂kY]bYlaofrlY]be\bkY]fYcrmldgY
arh[]bdhd\ktY®̂l\kkY]h[\bodk\Ycb]vde\e~Yh[\Ys]̂hbagh]bYk[allYpaj\Yabbâ}\p\̂hkYf]bYkrg[Yh\khk~Yd̂kc\ghd]̂k~YâeY
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TUUVWXTYZ[\]̂_[T̀[]̀abUb̀ab̀ [̂̂bẐ]̀c[YTdWVT̂WVe[WV[b̀ ]̂̂e[TffbÛTdYb[̂W[̂_b[g\̀bVh[WV[\]̂_[̂_b[TUUVWUV]T̂b[UidY]f[
Tî_WV]̂eh[T̀a[Z_TYY[dbTV[TYY[VbYT̂ba[fWẐZ[Wj[̂bẐZh[]̀ZUbf̂]ẀZh[T̀a[TUUVWXTYZk[l_b[mẀ V̂Tf̂WV[Z_TYY[c]Xb[̂_b[nVf_]̂bf̂[
]̂obYe[̀Ŵ]fb[Wj[\_b̀[T̀a[\_bVb[̂bẐZ[T̀a[]̀ZUbf̂]ẀZ[TVb[̂W[db[oTab[ZW[̂_T̂[̂_b[nVf_]̂bf̂[oTe[db[UVbZb̀ [̂jWV[Zif_[
UVWfbaiVbZk[l_b[g\̀bV[Z_TYY[dbTV[fWẐZ[Wj[̂bẐZh[]̀ZUbf̂]ẀZh[WV[TUUVWXTYZ[̂_T̂[aW[̀Ŵ[dbfWob[Vbpi]Vbob̀ Ẑ[ì ]̂Y[TĵbV[
d]aZ[TVb[Vbfb]Xba[WV[̀bcŴ]T̂]ẀZ[fẀfYiabak[l_b[g\̀bV[Z_TYY[a]Vbf̂Ye[TVVT̀cb[T̀a[UTe[jWV[̂bẐZh[]̀ZUbf̂]ẀZh[WV[
TUUVWXTYZ[\_bVb[di]Ya]̀c[fWabZ[WV[TUUY]fTdYb[YT\Z[WV[VbciYT̂]ẀZ[ZW[Vbpi]Vbk

qrstuvuw[xj[̂_b[nVf_]̂bf̂h[g\̀bVh[WV[UidY]f[Tî_WV]̂]bZ[_TX]̀c[yiV]Za]f̂]Ẁ[ab̂bVo]̀b[̂_T̂[UWV̂]ẀZ[Wj[̂_b[zWV{[Vbpi]Vb[
Taa]̂]ẀTY[̂bẐ]̀ch[]̀ZUbf̂]Ẁh[WV[TUUVWXTY[̀Ŵ[]̀fYiaba[ìabV[|bf̂]Ẁ[}~k�k}h[̂_b[nVf_]̂bf̂[\]YYh[iUẀ[\V]̂̂b̀[
Tî_WV]�T̂]Ẁ[jVWo[̂_b[g\̀bVh[]̀ẐVif̂[̂_b[mẀ V̂Tf̂WV[̂W[oT{b[TVVT̀cbob̀ Ẑ[jWV[Zif_[Taa]̂]ẀTY[̂bẐ]̀ch[]̀ZUbf̂]Ẁh[WV[
TUUVWXTYh[de[T̀[b̀ ]̂̂e[TffbÛTdYb[̂W[̂_b[g\̀bVh[T̀a[̂_b[mẀ V̂Tf̂WV[Z_TYY[c]Xb[̂]obYe[̀Ŵ]fb[̂W[̂_b[nVf_]̂bf̂[Wj[\_b̀[
T̀a[\_bVb[̂bẐZ[T̀a[]̀ZUbf̂]ẀZ[TVb[̂W[db[oTab[ZW[̂_T̂[̂_b[nVf_]̂bf̂[oTe[db[UVbZb̀ [̂jWV[Zif_[UVWfbaiVbZk[|if_[fWẐZh[
b�fbÛ[TZ[UVWX]aba[]̀[|bf̂]Ẁ[}~k�k~h[Z_TYY[db[T̂[̂_b[g\̀bV�Z[b�Ub̀Zbk

qrstuvutrxj[UVWfbaiVbZ[jWV[̂bẐ]̀ch[]̀ZUbf̂]Ẁh[WV[TUUVWXTY[ìabV[|bf̂]ẀZ[}~k�k}[T̀a[}~k�k�[VbXbTY[jT]YiVb[Wj[̂_b[
UWV̂]ẀZ[Wj[̂_b[zWV{[̂W[fWoUYe[\]̂_[Vbpi]Vbob̀ Ẑ[bẐTdY]Z_ba[de[̂_b[mẀ V̂Tf̂[�Wfiob̀ Ẑh[TYY[fWẐZ[oTab[̀bfbZZTVe[de[
Zif_[jT]YiVbh[]̀fYia]̀c[̂_WZb[Wj[VbUbT̂ba[UVWfbaiVbZ[T̀a[fWoUb̀ZT̂]Ẁ[jWV[̂_b[nVf_]̂bf̂�Z[ZbVX]fbZ[T̀a[b�Ub̀ZbZh[Z_TYY[
db[T̂[̂_b[mẀ V̂Tf̂WV�Z[b�Ub̀Zbk

qrstuvuv[�bpi]Vba[fbV̂]j]fT̂bZ[Wj[̂bẐ]̀ch[]̀ZUbf̂]Ẁh[WV[TUUVWXTY[Z_TYYh[ìYbZZ[Ŵ_bV\]Zb[Vbpi]Vba[de[̂_b[mẀ V̂Tf̂[
�Wfiob̀ Ẑh[db[ZbfiVba[de[̂_b[mẀ V̂Tf̂WV[T̀a[UVWoÛYe[abY]XbVba[̂W[̂_b[nVf_]̂bf̂k

qrstuvu�[xj[̂_b[nVf_]̂bf̂[]Z[̂W[WdZbVXb[̂bẐZh[]̀ZUbf̂]ẀZh[WV[TUUVWXTYZ[Vbpi]Vba[de[̂_b[mẀ V̂Tf̂[�Wfiob̀ Ẑh[̂_b[
nVf_]̂bf̂[\]YY[aW[ZW[UVWoÛYe[T̀ah[\_bVb[UVTf̂]fTdYbh[T̂[̂_b[̀WVoTY[UYTfb[Wj[̂bẐ]̀ck

qrstuvu�rlbẐZ[WV[]̀ZUbf̂]ẀZ[fẀaif̂ba[UiVZiT̀ [̂̂W[̂_b[mẀ V̂Tf̂[�Wfiob̀ Ẑ[Z_TYY[db[oTab[UVWoÛYe[̂W[TXW]a[
ìVbTZẀTdYb[abYTe[]̀[̂_b[zWV{k

qrstu�r��������
�Teob̀ Ẑ[aib[T̀a[ìUT]a[ìabV[̂_b[mẀ V̂Tf̂[�Wfiob̀ Ẑ[Z_TYY[dbTV[]̀̂bVbẐ[jVWo[̂_b[aT̂b[UTeob̀ [̂]Z[aib[T̂[̂_b[VT̂b[̂_b[
UTV̂]bZ[TcVbb[iUẀ[]̀[\V]̂]̀c[WVh[]̀[̂_b[TdZb̀fb[̂_bVbWjh[T̂[̂_b[YbcTY[VT̂b[UVbXT]Y]̀c[jVWo[̂]ob[̂W[̂]ob[T̂[̂_b[UYTfb[\_bVb[
_̂b[�VWybf̂[]Z[YWfT̂bak

�������rsvrrr�����������r��r����������r��r���r��������
qrsvusr��������� �r¡¢r�£�r� ����¤� �
qrsvusus[l_b[mẀ V̂Tf̂WV[oTe[̂bVo]̀T̂b[̂_b[mẀ V̂Tf̂[]j[̂_b[zWV{[]Z[ẐWUUba[jWV[T[UbV]Wa[Wj[~¥[fẀZbfî]Xb[aTeZ[̂_VWic_[
Ẁ[Tf̂[WV[jTiŶ[Wj[̂_b[mẀ V̂Tf̂WVh[T[|idfẀ V̂Tf̂WVh[T[|id¦ZidfẀ V̂Tf̂WVh[̂_b]V[Tcb̀ Ẑ[WV[boUYWebbZh[WV[T̀e[Ŵ_bV[UbVZẀZ[
WV[b̀ ]̂̂]bZ[UbVjWVo]̀c[UWV̂]ẀZ[Wj[̂_b[zWV{h[jWV[T̀e[Wj[̂_b[jWYYW\]̀c[VbTZẀZ§

us xZZiT̀fb[Wj[T̀[WVabV[Wj[T[fWiV̂[WV[Ŵ_bV[UidY]f[Tî_WV]̂e[_TX]̀c[yiV]Za]f̂]Ẁ[̂_T̂[Vbpi]VbZ[TYY[zWV{[̂W[db[
ẐWUUbä

uw ǹ[Tf̂[Wj[cWXbV̀ob̀ ĥ[Zif_[TZ[T[abfYTVT̂]Ẁ[Wj[̀T̂]ẀTY[bobVcb̀feh[̂_T̂[Vbpi]VbZ[TYY[zWV{[̂W[db[
ẐWUUbä

ut ©bfTiZb[̂_b[nVf_]̂bf̂[_TZ[̀Ŵ[]ZZiba[T[mbV̂]j]fT̂b[jWV[�Teob̀ [̂T̀a[_TZ[̀Ŵ[̀Ŵ]j]ba[̂_b[mẀ V̂Tf̂WV[Wj[̂_b[
VbTZẀ[jWV[\]̂__WYa]̀c[fbV̂]j]fT̂]Ẁ[TZ[UVWX]aba[]̀[|bf̂]Ẁ[ªk�k}h[WV[dbfTiZb[̂_b[g\̀bV[_TZ[̀Ŵ[oTab[
UTeob̀ [̂Ẁ[T[mbV̂]j]fT̂b[jWV[�Teob̀ [̂\]̂_]̀[̂_b[̂]ob[ẐT̂ba[]̀[̂_b[mẀ V̂Tf̂[�Wfiob̀ Ẑ̈[WV

uv l_b[g\̀bV[_TZ[jT]Yba[̂W[jiV̀]Z_[̂W[̂_b[mẀ V̂Tf̂WV[VbTZẀTdYb[bX]ab̀fb[TZ[Vbpi]Vba[de[|bf̂]Ẁ[�k�k

qrsvusuw[l_b[mẀ V̂Tf̂WV[oTe[̂bVo]̀T̂b[̂_b[mẀ V̂Tf̂[]jh[̂_VWic_[̀W[Tf̂[WV[jTiŶ[Wj[̂_b[mẀ V̂Tf̂WVh[T[|idfẀ V̂Tf̂WVh[T[
|id¦ZidfẀ V̂Tf̂WVh[̂_b]V[Tcb̀ Ẑ[WV[boUYWebbZh[WV[T̀e[Ŵ_bV[UbVZẀZ[WV[b̀ ]̂̂]bZ[UbVjWVo]̀c[UWV̂]ẀZ[Wj[̂_b[zWV{h[
VbUbT̂ba[ZiZUb̀Z]ẀZh[abYTeZh[WV[]̀̂bVViÛ]ẀZ[Wj[̂_b[b̀ ]̂Vb[zWV{[de[̂_b[g\̀bV[TZ[abZfV]dba[]̀[|bf̂]Ẁ[}�k~h[fẀẐ]̂îb[
]̀[̂_b[TccVbcT̂b[oWVb[̂_T̀[}¥¥[UbVfb̀ [̂Wj[̂_b[̂ŴTY[̀iodbV[Wj[aTeZ[Zf_baiYba[jWV[fWoUYb̂]Ẁh[WV[}�¥[aTeZ[]̀[T̀e[
~«¬¦aTe[UbV]Wah[\_]f_bXbV[]Z[YbZZk

qrsvusut[xj[Ẁb[Wj[̂_b[VbTZẀZ[abZfV]dba[]̀[|bf̂]Ẁ[}�k}k}[WV[}�k}k�[b�]ẐZh[̂_b[mẀ V̂Tf̂WV[oTeh[iUẀ[ZbXb̀[aTeZ�[̀Ŵ]fb[
Ŵ[̂_b[g\̀bV[T̀a[nVf_]̂bf̂h[̂bVo]̀T̂b[̂_b[mẀ V̂Tf̂[T̀a[VbfWXbV[jVWo[̂_b[g\̀bV[UTeob̀ [̂jWV[zWV{[b�bfîbah[TZ[\bYY[TZ[
VbTZẀTdYb[WXbV_bTa[T̀a[UVWj]̂[Ẁ[zWV{[̀Ŵ[b�bfîbah[T̀a[fWẐZ[]̀fiVVba[de[VbTZẀ[Wj[Zif_[̂bVo]̀T̂]Ẁk[
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TUVWXVXWYZ[Y\]̂Y_ àbYcdYd\̀eêfY[̀aYgYêac̀fỲ[YhiYj̀kd̂jl\cm̂YfgndY\]àlo]Yk̀Ygj\ỲaY[glp\Ỳ[Y\]̂Yq̀k\agj\̀arYgY
sltj̀k\agj\̀arYgYsltudltj̀k\agj\̀arỲaY\]̂caYgôk\dỲaŶvep̀n̂ d̂ỲaYgknỲ\]̂aYêad̀kdỲaŶk\c\ĉdYêa[̀avckoYèa\c̀kdY
[̀Y\]̂Y_ àbYt̂jgld̂Y\]̂Ywxk̂aY]gdYâêg\̂fpnY[gcp̂fY\̀Y[lp[cppY\]̂Ywxk̂aydỲtpcog\c̀kdYlkf̂aY\]̂Yq̀k\agj\Yz̀jlv̂k\dY
xc\]Yâdêj\Y\̀Yvg\\̂adYcvèa\gk\Y\̀Y\]̂YeàoâddỲ[Y\]̂Y_ àbrY\]̂Yq̀k\agj\̀aYvgnrYlèkYd̂m̂kYgffc\c̀kgpYfgndyYk̀\cĵY
\̀Y\]̂Ywxk̂aYgkfY\]̂Y{aj]c\̂j\rY\̂avckg\̂Y\]̂Yq̀k\agj\YgkfYâj̀m̂aY[àvY\]̂Ywxk̂aYgdYeàmcf̂fYckYŝj\c̀kY|}~|~�~

TUVWX�U�����������U��U���U�����U���U�����
TUVWX�XVY�]̂Ywxk̂aYvgnY\̂avckg\̂Y\]̂Yq̀k\agj\Yc[Y\]̂Yq̀k\agj\̀a

XV âêg\̂fpnYâ[ld̂dỲaY[gcpdY\̀YdleepnŶk̀lo]YeàêapnYdbcpp̂fYx̀ab̂adỲaYeàêaYvg\̂acgpd�
X� [gcpdY\̀Yvgb̂Yegnv̂k\Y\̀Ysltj̀k\agj\̀adỲaYdleepĉadYckYgjj̀afgkĵYxc\]Y\]̂Yâdêj\cm̂Ygoâ̂ v̂k\dY

t̂\x̂ k̂Y\]̂Yq̀k\agj\̀aYgkfY\]̂Ysltj̀k\agj\̀adỲaYdleepĉad�
X� âêg\̂fpnYfcdâogafdYgeepcjgtp̂YpgxdrYd\g\l\̂drỲafckgkĵdrYj̀f̂drYalp̂dYgkfYâolpg\c̀kdrỲaYpgx[lpY

àf̂adỲ[YgYeltpcjYgl\]̀ac\n�Ỳa
XW \̀]̂axcd̂YcdYolcp\nỲ[Ydltd\gk\cgpYtâgj]Ỳ[YgYeàmcdc̀kỲ[Y\]̂Yq̀k\agj\Yz̀jlv̂k\d~

TUVWX�X�Y_]̂kYgknỲ[Y\]̂Yâgd̀kdYf̂djact̂fYckYŝj\c̀kY|}~�~|Ŷ�cd\rYgkfYlèkYĵa\c[cjg\c̀kYtnY\]̂Y{aj]c\̂j\Y\]g\Y
dl[[cjĉk\Yjgld̂Ŷ�cd\dY\̀Y�ld\c[nYdlj]Ygj\c̀krY\]̂Ywxk̂aYvgnrYxc\]̀l\Yeâ�lfcĵY\̀YgknỲ\]̂aYaco]\dỲaYâv̂fĉdỲ[Y\]̂Y
wxk̂aYgkfYg[\̂aYocmckoY\]̂Yq̀k\agj\̀aYgkfY\]̂Yq̀k\agj\̀aydYdlâ\nrYc[YgknrYd̂m̂kYfgndyYk̀\cĵrY\̂avckg\̂Ŷvep̀nv̂k\Y
[̀Y\]̂Yq̀k\agj\̀aYgkfYvgnrYdlt�̂j\Y\̀YgknYeac̀aYaco]\dỲ[Y\]̂Ydlâ\n�

XV ��jplf̂Y\]̂Yq̀k\agj\̀aY[àvY\]̂Ydc\̂YgkfY\gb̂Yèdd̂ddc̀kỲ[YgppYvg\̂acgpdrŶ�lcev̂k\rY\̀̀ pdrYgkfY
j̀kd\alj\c̀kŶ�lcev̂k\YgkfYvgj]ck̂anY\]̂ầ kỲxk̂fYtnY\]̂Yq̀k\agj\̀a�

X� {jĵe\Ygddcokv̂k\Ỳ[Ydltj̀k\agj\dYeladlgk\Y\̀Yŝj\c̀kY�~}�Ygkf
X� �ckcd]Y\]̂Y_ àbYtnYx]g\̂m̂aYâgd̀kgtp̂Yv̂\]̀fY\]̂Ywxk̂aYvgnYf̂ v̂Ŷ�êfĉk\~Y�èkYxac\\̂kYâ�l̂d\Y

[̀Y\]̂Yq̀k\agj\̀arY\]̂Ywxk̂aYd]gppY[lakcd]Y\̀Y\]̂Yq̀k\agj\̀aYgYf̂\gcp̂fYgjj̀lk\ckoỲ[Y\]̂Yj̀d\dYckjlaâfY
tnY\]̂Ywxk̂aYckY[ckcd]ckoY\]̂Y_ àb~

TUVWX�X�Y_]̂kY\]̂Ywxk̂aY\̂avckg\̂dY\]̂Yq̀k\agj\Y[̀aỲk̂Ỳ[Y\]̂Yâgd̀kdYd\g\̂fYckYŝj\c̀kY|}~�~|rY\]̂Yq̀k\agj\̀aYd]gppY
k̀\Yt̂Ŷk\c\p̂fY\̀Yâĵcm̂Y[la\]̂aYegnv̂k\Ylk\cpY\]̂Y_ àbYcdY[ckcd]̂f~

TUVWX�XWYZ[Y\]̂YlkegcfYtgpgkĵỲ[Y\]̂Yq̀k\agj\YslvŶ�ĵ f̂dYj̀d\dỲ[Y[ckcd]ckoY\]̂Y_ àbrYckjplfckoYj̀vêkdg\c̀kY[̀aY
\]̂Y{aj]c\̂j\ydYd̂amcĵdYgkfŶ�êkd̂dYvgf̂Yk̂ĵddganY\]̂âtnrYgkfỲ\]̂aYfgvgôdYckjlaâfYtnY\]̂Ywxk̂aYgkfYk̀\Y
�̂eâddpnYxgcm̂frYdlj]Ŷ�ĵddYd]gppYt̂YegcfY\̀Y\]̂Yq̀k\agj\̀a~YZ[Ydlj]Yj̀d\dYgkfYfgvgôdŶ�ĵ f̂Y\]̂YlkegcfYtgpgkĵrY
\]̂Yq̀k\agj\̀aYd]gppYegnY\]̂Yfc[[̂âkĵY\̀Y\]̂Ywxk̂a~Y�]̂Ygv̀ lk\Y\̀Yt̂YegcfY\̀Y\]̂Yq̀k\agj\̀aỲaYwxk̂arYgdY\]̂Yjgd̂Y
vgnYt̂rYd]gppYt̂Yĵa\c[ĉfYtnY\]̂YZkc\cgpYẑjcdc̀kY�gb̂arYlèkYgeepcjg\c̀krYgkfY\]cdỲtpcog\c̀kY[̀aYegnv̂k\Yd]gppYdlamcm̂Y
\̂avckg\c̀kỲ[Y\]̂Yq̀k\agj\~

TUVWX�U ��¡������U��U���U�����U���U���¢�����£�
TUVWX�XVY�]̂Ywxk̂aYvgnrYxc\]̀l\Yjgld̂rỲaf̂aY\]̂Yq̀k\agj\̀aYckYxac\ckoY\̀YdldêkfrYf̂pgnỲaYck\̂aale\Y\]̂Y_ àbrYckY
x]̀p̂ỲaYckYega\Y[̀aYdlj]Yêac̀fỲ[Y\cv̂YgdY\]̂Ywxk̂aYvgnYf̂\̂avck̂~

TUVWX�X�Y�]̂Yq̀k\agj\YslvYgkfYq̀k\agj\Y�cv̂Yd]gppYt̂Ygf�ld\̂fY[̀aYckjâgd̂dYckY\]̂Yj̀d\YgkfY\cv̂Yjgld̂fYtnY
dldêkdc̀krYf̂pgnrỲaYck\̂aale\c̀kYlkf̂aYŝj\c̀kY|}~�~|~Y{f�ld\v̂k\Ỳ[Y\]̂Yq̀k\agj\YslvYd]gppYckjplf̂Yeà[c\~Y¤̀Y
gf�ld\v̂k\Yd]gppYt̂Yvgf̂Y\̀Y\]̂Ŷ�\̂k\

XV \]g\Yêa[̀avgkĵYcdrYxgdrỲaYx̀lpfY]gm̂Yt̂ k̂rYd̀Ydldêkf̂frYf̂pgn̂frỲaYck\̂aale\̂frYtnYgk̀\]̂aYjgld̂Y
[̀aYx]cj]Y\]̂Yq̀k\agj\̀aYcdYâdèkdctp̂�Ỳa

X� \]g\YgkŶ�lc\gtp̂Ygf�ld\v̂k\YcdYvgf̂ỲaYf̂kĉfYlkf̂aYgk̀\]̂aYeàmcdc̀kỲ[Y\]̂Yq̀k\agj\~

TUVWXWU�����������U��U���U�����U���U���¢�����£�
TUVWXWXVY�]̂Ywxk̂aYvgnrYg\YgknY\cv̂rY\̂avckg\̂Y\]̂Yq̀k\agj\Y[̀aY\]̂Ywxk̂aydYj̀km̂kĉkĵYgkfYxc\]̀l\Yjgld̂~

TUVWXWX�Y�èkYâĵce\Ỳ[Yk̀\cĵY[àvY\]̂Ywxk̂aỲ[Ydlj]Y\̂avckg\c̀kY[̀aY\]̂Ywxk̂aydYj̀km̂kĉkĵrY\]̂Yq̀k\agj\̀aYd]gpp
XV ĵgd̂Ỳêag\c̀kdYgdYfcâj\̂fYtnY\]̂Ywxk̂aYckY\]̂Yk̀\cĵ�
X� \gb̂Ygj\c̀kdYk̂ĵddganrỲaY\]g\Y\]̂Ywxk̂aYvgnYfcâj\rY[̀aY\]̂Yeà\̂j\c̀kYgkfYeâd̂amg\c̀kỲ[Y\]̂Y_ àb�Y

gkf
X� �̂ĵe\Y[̀aY_ àbYfcâj\̂fY\̀Yt̂Yêa[̀av̂fYeac̀aY\̀Y\]̂Ŷ[[̂j\cm̂Yfg\̂Ỳ[Y\̂avckg\c̀kYd\g\̂fYckY\]̂Yk̀\cĵrY

\̂avckg\̂YgppŶ�cd\ckoYdltj̀k\agj\dYgkfYelaj]gd̂Ỳaf̂adYgkfŶk\̂aYck\̀Yk̀Y[la\]̂aYdltj̀k\agj\dYgkfY
elaj]gd̂Ỳaf̂ad~
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STUVWVWXYZ[Y\]̂_ỲaŶb\cYd_efg[]dg̀[YàeYdc_Yhi[_eĵY\̀[k_[g_[\_lYdc_Yhi[_eŶc]mmYn]oYdc_Yp̀[de]\d̀eYàeYq èrY
nèn_emoY_s_\bd_tuY\̀ d̂̂Yg[\bee_tYvoYe_]̂̀ [ỲaYdc_Yd_efg[]dg̀[lYg[\mbtg[wY\̀ d̂̂Y]ddegvbd]vm_Yd̀Yd_efg[]dg̀[ỲaY
xbv\̀[de]\d̂uY][tYdc_Yd_efg[]dg̀[Ya__lYgaY][olŶ_dYàedcYg[Ydc_Yywe__f_[dz

{|}~���TU�TTT��{~��T{��T�~���}��
STU�WUT������T
STU�WUWUT����������
yYpm]gfYĝY]Yt_f][tỲeY]̂̂_edg̀[YvoỲ[_ỲaYdc_Yn]edg_̂Ŷ__rg[wlY]̂Y]Yf]dd_eỲaYegwcdlYn]of_[dỲaYf̀ [_olY]Y\c][w_Yg[Ydc_Y
p̀[de]\dY�gf_lỲeỲdc_eYe_mg_aYigdcYe_̂n_\dYd̀Ydc_Yd_ef̂ỲaYdc_Yp̀[de]\dzY�c_Yd_efY�pm]gf�Y]m̂̀Yg[\mbt_̂Ỳdc_eYtĝnbd_̂Y
][tYf]dd_êYg[Y�b_̂dg̀[Yv_di__[Ydc_Yhi[_eY][tYp̀[de]\d̀eY]eĝg[wỲbdỲaỲeYe_m]dg[wYd̀Ydc_Yp̀[de]\dzY�c_Ye_̂ǹ[̂gvgmgdoY
d̀Ŷbv̂d][dg]d_Ypm]gf̂Ŷc]mmYe_̂dYigdcYdc_Yn]edoYf]rg[wYdc_Ypm]gfzY�cĝYx_\dg̀[Y��z�z�Yt̀_̂Y[̀dYe_�bge_Ydc_Yhi[_eYd̀Y
agm_Y]Ypm]gfYg[Ỳet_eYd̀Ygfǹ _̂Ymg�bgt]d_tYt]f]w_̂Yg[Y]\\̀et][\_YigdcYdc_Yp̀[de]\dY�̀\bf_[d̂z
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�c_Yhi[_eY][tYp̀[de]\d̀eŶc]mmY\̀ff_[\_Y]mmYpm]gf̂Y][tY\]b̂_̂ỲaY]\dg̀[Y]w]g[̂dYdc_Ỳdc_eY][tY]eĝg[wỲbdỲaỲeY
e_m]d_tYd̀Ydc_Yp̀[de]\dlYic_dc_eYg[Y\̀[de]\dlYd̀edlYve_]\cỲaYi]ee][doỲeỲdc_eiĝ_lYg[Y]\\̀et][\_YigdcYdc_Ye_�bge_f_[d̂Y
àYdc_Yvg[tg[wYtĝnbd_Ye_̂̀ mbdg̀[Yf_dc̀tŶ_m_\d_tYg[Ydc_Yywe__f_[dY][tYigdcg[Ydc_Yn_eg̀tŶn_\gag_tYvoY]nnmg\]vm_Ym]ilY
vbdYg[Y][oY\]̂_Y[̀dYf̀ e_Ydc][Y��Yo_]êY]ad_eYdc_Yt]d_ỲaYxbv̂d][dg]mYp̀fnm_dg̀[ỲaYdc_Yq èrzY�c_Yhi[_eY][tY
p̀[de]\d̀eYi]gk_Y]mmYpm]gf̂Y][tY\]b̂_̂ỲaY]\dg̀[Y[̀dY\̀ff_[\_tYg[Y]\\̀et][\_YigdcYdcĝYx_\dg̀[Y��z�z�z

STU�WUWXT������T��T������
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yedg\m_Y�¦lYdc_Yp̀[de]\d̀eŶc]mmYnè\__tYtgmgw_[dmoYigdcYn_eàef][\_ỲaYdc_Yp̀[de]\dY][tYdc_Yhi[_eŶc]mmY\̀[dg[b_Yd̀Y
f]r_Yn]of_[d̂Yg[Y]\\̀et][\_YigdcYdc_Yp̀[de]\dY�̀\bf_[d̂zY

STU�WUWVW�T�c_Yp̀[de]\dYxbfY][tYp̀[de]\dY�gf_Ŷc]mmYv_Y]t§b̂d_tYg[Y]\\̀et][\_YigdcYdc_YZ[gdg]mY�_\ĝg̀[Y�]r_eĵY
t_\ĝg̀[lŶbv§_\dYd̀Ydc_YegwcdỲaY_gdc_eYn]edoYd̀Ynè\__tYg[Y]\\̀et][\_YigdcYdcĝYyedg\m_Y��zY�c_Yye\cgd_\dYigmmYĝ̂b_Y
p_edgag\]d_̂YàeY£]of_[dYg[Y]\\̀et][\_YigdcYdc_Yt_\ĝg̀[ỲaYdc_YZ[gdg]mY�_\ĝg̀[Y�]r_ez
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ZaYdc_Yp̀[de]\d̀eYiĝc_̂Yd̀Yf]r_Y]Ypm]gfYàeY][Yg[\e_]̂_Yg[Ydc_Yp̀[de]\dYxbflY[̀dg\_Y]̂Ynèkgt_tYg[Yx_\dg̀[Y��z�z�Y
ĉ]mmYv_Ywgk_[Yv_àe_Ynè\__tg[wYd̀Y_s_\bd_Ydc_Yǹedg̀[ỲaYdc_Yq èrYdc]dYĝYdc_Ŷbv§_\dỲaYdc_Ypm]gfzY£eg̀eY[̀dg\_YĝY[̀dY
e_�bge_tYàeYpm]gf̂Ye_m]dg[wYd̀Y][Y_f_ew_[\oY_[t][w_eg[wYmga_ỲeYnèn_edoY]eĝg[wYb[t_eYx_\dg̀[Y��z¦z
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STU�WUW©WUYZaYdc_Yp̀[de]\d̀eYiĝc_̂Yd̀Yf]r_Y]Ypm]gfYàeY][Yg[\e_]̂_Yg[Ydc_Yp̀[de]\dY�gf_lY[̀dg\_Y]̂Ynèkgt_tYg[Yx_\dg̀[Y
��z�z�Ŷc]mmYv_Ywgk_[zY�c_Yp̀[de]\d̀eĵYpm]gfŶc]mmYg[\mbt_Y][Y_̂dgf]d_ỲaY\̀ d̂Y][tỲaYnèv]vm_Y_aa_\dỲaYt_m]oỲ[Y
nèwe_̂̂ ỲaYdc_Yq èrzYZ[Ydc_Y\]̂_ỲaY]Y\̀[dg[bg[wYt_m]olỲ[moỲ[_Ypm]gfYĝY[_\_̂̂]eoz

STU�WUW©W�YZaY]tk_ê_Yi_]dc_eY\̀[tgdg̀[̂Y]e_Ydc_Yv]̂ĝYàeY]Ypm]gfYàeY]ttgdg̀[]mYdgf_lŶb\cYpm]gfŶc]mmYv_Yt̀\bf_[d_tY
voYt]d]Ŷbv̂d][dg]dg[wYdc]dYi_]dc_eY\̀[tgdg̀[̂Yi_e_Y]v[̀ef]mYàeYdc_Yn_eg̀tỲaYdgf_lY\̀bmtY[̀dYc]k_Yv__[Ye_]̂̀ []vmoY
][dg\gn]d_tlY][tYc]tY][Y]tk_ê_Y_aa_\dỲ[Ydc_Ŷ\c_tbm_tY\̀[̂deb\dg̀[z
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XV wu}u�n~ozrv�ttnwo��osmnoxyrnto�qtotnrsu|on��nr~n~�o�qto|q~~n~oq�o�~n�ozrvq}n�o�tq�zs�o�zrurvzr��o
��~zrn~~ourwotn��suszqr�ourwo�qto|q~~oq�o}uru�n}nrsoqton}�|q�nno�tqw�vsz{zs�oqtoq�osmno~nt{zvn~oq�o~�vmo
�nt~qr~�ourw

X� wu}u�n~ozrv�ttnwo��osmnopqrstuvsqto�qto�tzrvz�u|oq��zvnon��nr~n~ozrv|�wzr�osmnovq}�nr~uszqroq�o
�nt~qrrn|o~suszqrnwosmntn�o�qto|q~~n~oq�o�zrurvzr��o��~zrn~~ourwotn��suszqr�ourwo�qto|q~~oq�o�tq�zs�on�vn�so
urszvz�usnwo�tq�zsoutz~zr�owztnvs|�o�tq}osmno�qt��

lmz~o}�s�u|oyuz{ntoz~ou��|zvu�|n�oyzsmq�so|z}zsuszqr�osqou||ovqr~n��nrszu|owu}u�n~ow�nosqonzsmnto�uts��~osnt}zruszqrozro
uvvqtwurvnoyzsmo�tszv|no���o�qsmzr�ovqrsuzrnwozrosmz~o�nvszqro������o~mu||o�nownn}nwosqo�tnv|�wnou~~n~~}nrsoq�o
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TUVWX�U�f\i\[cUĵ�\e\̀f
TUVWX�XVop|uz}~�on�v|�wzr�osmq~noymntnosmnovqrwzszqro�z{zr�otz~nosqosmnop|uz}oz~o�zt~sowz~vq{ntnwou�snton��ztuszqroq�osmno
�ntzqwo�qtovqttnvszqroq�osmno�qt�o~nso�qtsmozro�nvszqro������oqtoutz~zr�o�rwnto�nvszqr~o�����o�����ourwo�����o~mu||o�no
tn�nttnwosqosmno�rzszu|o�nvz~zqro�u�nto�qtozrzszu|ownvz~zqr�olmno�tvmzsnvsoyz||o~nt{nou~osmno�rzszu|o�nvz~zqro�u�nt�o�r|n~~o
qsmntyz~nozrwzvusnwozrosmno��tnn}nrs�o��vn�so�qtosmq~nop|uz}~on�v|�wnwo��osmz~o�nvszqro�������ourozrzszu|ownvz~zqro
~mu||o�notn��ztnwou~ouovqrwzszqro�tnvnwnrsosqo}nwzuszqroq�our�op|uz}�o��ourozrzszu|ownvz~zqromu~orqso�nnrotnrwntnwoyzsmzro
��owu�~ou�sntosmnop|uz}omu~o�nnrotn�nttnwosqosmno�rzszu|o�nvz~zqro�u�nt�osmno�uts�ou~~ntszr�osmnop|uz}o}u�own}urwo
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q�osmno�q||qyzr�ouvszqr~�o �¡otn��n~souwwzszqru|o~���qtszr�owusuo�tq}osmnov|uz}ursoqtouotn~�qr~noyzsmo~���qtszr�owusuo
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uw{z~nosmno�utszn~osmusosmno�rzszu|o�nvz~zqro�u�ntoz~o�ru�|nosqotn~q|{nosmnop|uz}oz�osmno�rzszu|o�nvz~zqro�u�nto|uv�~o
~���zvznrsozr�qt}uszqrosqon{u|�usnosmno}ntzs~oq�osmnop|uz}oqtoz�osmno�rzszu|o�nvz~zqro�u�ntovqrv|�wn~osmus�ozrosmno�rzszu|o
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TUVWX�X¦XVo�zsmnto�uts�o}u��oyzsmzro��owu�~o�tq}osmnowusnoq�otnvnz�soq�ourozrzszu|ownvz~zqr�own}urwozroytzszr�osmusosmno
qsmnto�uts�o�z|no�qto}nwzuszqr�o��o~�vmouown}urwoz~o}uwnourwosmno�uts�otnvnz{zr�osmnown}urwo�uz|~osqo�z|no�qto}nwzuszqro
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�����

�

�����	
��
������������������������������ ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�
/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.�
�.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���@A@$A%#�B-��*�(&C�$C$($��4*+.��D�+.��
E�6&$&#%�('%@�?��1��.F���.3��*�( C$'C$($�!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��
=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6
KL
M�N	�
LO� P�&�#�$$'(@Q

R�

STUVWXWXTYZ[\Z]̂_̀âZ[TZbTcẐ[_dbT
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SECTION 00 7300 
SUPPLEMENTARY CONDITIONS  

 
 
THIS SUPPLEMENT shall modify, delete from and add and replace by substitution to the "General Conditions 
of the Contract for Construction", AIA Document A201, 2017 edition.  Where any Article, Section or clause of 
the General Conditions thereof is modified or deleted by this Supplement, the unaltered provisions of that 
Article, Section or clause shall remain in effect.  Any reference to “Owner’s lender” shall mean any party 
providing financing to the Owner for the construction of the Project. 
 
ARTICLE 1 GENERAL PROVISIONS 
Add the following to the end of Section 1.2.1. 
“In the event of conflicts or discrepancies among the Contract Documents, the issue shall be brought to 
the attention of the Architect for resolution.  In making an interpretation the Architect will consider the 
following: 

.1 The Agreement. 

.2 Addenda, with those of later date having precedence over those of earlier date. 

.3 The Supplementary Conditions. 

.4 The General Conditions of the Contract for Construction. 

.5 Division 1 of the Specifications. 

.6 Drawings and Divisions 2-33 of the Specifications.” 
  

§1.2.1.2 If any portions of the proposed Agreement between the Owner and Contractor conflict with portions 
of the other documents, the Owner, Architect and Contractor shall be specifically notified of such items prior 
to execution of the agreement.  

 
§1.2.1.3 In case of conflicts or discrepancies between Drawings and Divisions 02 through 33 of the 
Specifications or within either Document not clarified by Addendum, The Architect will determine which 
takes precedence in accordance with Section 4.2.11. 
 
§1.2.1.4 By commencing with performance of the Work, Contractor acknowledges and agrees that the 
Contract Documents are adequate and sufficient to provide for the completion of the Work. 
 
Add the following Subparagraphs to Section 1.5: 
§1.5.3 The Architect may, with concurrence of the Owner, furnish to the Contractor versions of Instruments 
of Service in computer readable, editable format for use by design-build subcontractors upon exercising a 
Limited License Agreement for Use of Electronic Documents provided by the Architect to the Contractor 
and payment of a fee of $500 to the Architect. The Documents provided under this Limited License 
Agreement are not the Contract Documents and permitted uses of these documents will be described in 
the Limited License Agreement.  Use of these Documents by the Contractor is done at its sole risk.  The 
Contract Documents executed or identified in accordance with Section 1.5.1 shall prevail in case of an 
inconsistency with subsequent versions made through manipulatable electronic means involving 
computers. 

 
§1.5.4 The Contractor shall not transfer or reuse Instruments of Service in electronic or machine readable 
form without the prior written consent of the Architect.  
 
Delete Section 1.7 and replace with the following: 
§ 1.7 Digital Data Use and Transmission 
The parties shall agree upon protocols governing the transmission and use of Instruments of Service or 
any other information or documentation in digital form. The parties may use AIA Document E203™–2013, 
Building Information Modeling and Digital Data Exhibit, or other form, to establish the protocols for the 
development, use, transmission, and exchange of digital data. 
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Add the following Subparagraph to Section 1.7: 
§1.7.1 The Conditions of the Contract, the Drawings, the Specifications, Addenda, and Modifications during 
the term of the project may be issued in the form of PDF files of the original documents and transmitted by 
electronic means such as internet file transmission, email or on a medium such as compact disks. Files 
transferred in such manner between the Owner, Architect and Contractor will have the same standing as 
the equivalent documents printed on paper. Other file formats equivalent to PDF files may be used if they 
are agreed to by all parties and if such file format may be secured, locked or made unalterable. Alterable 
electronic files (such as emails or word processing files) may be used for general communication but not 
for required project documents. 
 
Delete the following from Section 1.8: 
“and without having those protocols set forth in AIA Document E203™–2013, Building Information Modeling 
and Digital Data Exhibit, and the requisite AIA Document G202™–2013, Project Building Information 
Modeling Protocol Form” 
 
Add the following Sections to Article 1: 
§1.9 COOPERATION AND COMMUNICATION 
§1.9.1 Representatives of the Owner, Contractor and Architect shall meet periodically at mutually agreed 
upon intervals for the purpose of establishing procedures to facilitate cooperation, communication and 
timely responses among the participants. By participating in this arrangement, the parties do not intend to 
create additional contractual obligations or modify the legal relationships which may otherwise exist. 
 
§1.9.2 Contractor shall provide all documents, reports and other information reasonably requested by any 
lender, escrowee or title insurer and shall cooperate with the lender, escrowee or insurer. 
 
§1.9.3 The Owner's lender, if any, may designate an inspecting architect or other representative and Owner 
may require the concurrence of such architect or representative in each instance in which the approval of the 
Architect is required by any provision of these General Conditions or other Contract Documents. Contractor 
shall cooperate with such inspecting architect or representative. 
 
ARTICLE 2: OWNER 
Replace Section 2.3.6 with the following:   
§2.3.6 The Architect shall furnish to the Contractor electronic document files in PDF form of all Contract 
Documents (except the Owner-Contractor Agreement) for purposes of making reproductions pursuant to 
Section 1.5.2. 
 
Make the following change to Section 2.4: 
Delete the word “repeatedly” in the first sentence. 
 
ARTICLE 3: CONTRACTOR 
Add the following Subparagraphs to Section 3.1: 
§3.1.4 When the Contractor is selected on a negotiated basis, the Contractor shall provide preliminary 
services requested by the Owner necessary for defining schedule and cost.  The Contractor may also be 
required to provide necessary information including: 
 .1  Construction Budgeting 
 .2  Construction Schedule 

.3  To the Architect to facilitate the design of the structure where components and/or assemblies 
are being designs and supplied by mean of a design-build delivery method. 

 
§3.1.5 The Contractor shall provide such information at points necessary for the development of the project 
as requested by the Owner and Architect. The Contractor is responsible for having the appropriate and 
specific knowledge of the building use and construction necessary to provide such advice to the Owner and 
Architect. The Contractor shall also be responsible for defining the performance and design criteria for 
portions of the building that are being delivered by means of a design-build delivery method. 
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Add the following to Subparagraph to Section 3.2.1: 
§3.2.1.1 Owner has made available to Contractor, and Contractor has studied the result of such information 
that it has as to subsurface conditions and site geology. Contractor represents that it is familiar with the 
Project site and has received the information it deems necessary concerning the conditions of the Project site.  
Contractor represents that it has inspected location of the Work and has satisfied itself as to the condition 
thereof, including, without limitation, the general structural, surface and subsurface conditions, assuming the 
sufficiency and accuracy of the borings and investigations concerning subsurface conditions undertaken by 
Owner or its representative.  If requested by Contractor, Owner shall undertake such further investigations and 
studies as may be reasonably necessary or useful to determine surface and subsurface conditions.  Based 
upon the foregoing inspections, understandings, agreements and acknowledgements, Contractor agrees and 
acknowledges (i) that the Contract Sum is just and reasonable compensation for all the Work; including all 
foreseen risks, hazards and difficulties in connection therewith; and (ii) that the Contract Time is adequate 
for the performance of the Work; and (iii) that Contractor shall exercise special care in executing subsurface 
work in proximity of known subsurface utilities, improvements and easements, all subject to the terms in 
Sections 3.7.4, 8.3 and 10.3.   

 
§3.2.1.2 No change in the Guaranteed Maximum Price will be allowed on account of minor differences 
between noted and actual dimensions. 
 
Delete Section 3.2.2 and replace with the following:   
§3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each 
portion of the Work, carefully study and compare the various Contract Documents relative to that portion of 
the Work, as well as the information furnished by the Owner pursuant to Section 2.3.4, shall take field 
measurements of any existing conditions related to that portion of the Work, and shall observe any 
conditions at the site affecting it. The Contractor hereby specifically acknowledges and declares that except 
as otherwise described in writing to the Owner prior to the date hereof the Contract Documents are 
comprehensive and sufficient to have enabled it to determine the cost of the Work and that the Drawings, 
the Specifications and all addenda are sufficient to enable the Contractor to construct the Work outlined 
therein. It is recognized that the Contractor’s review is made in the Contractor’s capacity as a contractor 
and not as a licensed design professional, unless otherwise specifically provided in the Contract 
Documents. 
 
Add the following Subparagraph to Section 3.2: 
§3.2.5 The Owner shall be entitled to deduct from the Contract Sum amounts paid to the Architect for the 
Architect to evaluate and respond to the Contractor’s requests for information, where such information was 
available to the Contractor from a careful study and comparison of the Contract Documents, Field 
Conditions, Owner Provided Information, Contractor Prepared Coordination Drawings, or prior Project 
Correspondence or Documentation. 
 
Add the following Subparagraph to Section 3.3.2: 
§3.3.2.1 The Contractor shall be responsible for any act of omissions related to the design and construction 
of design-build components and systems.  
 
Add the following Subparagraph to Section 3.3: 
§3.3.4 The Owner or its approved representative shall have access to the Work site and all Work.  No 
supervision or inspection by the Owner's representative shall relieve the Contractor of any of its obligations 
under the Contract Documents or give rise to a duty on the part of the Owner. No inspection performed or 
failed to be performed by the Owner hereunder shall be a waiver of any of the Contractor's obligations 
hereunder or be construed as an approval or acceptance of the Work or any part of the Work.  Notwithstanding 
the foregoing, Contractor shall not be responsible for any inspections required in connection with any licenses 
Owner is required to obtain for its operation and occupancy of the completed project.  
 
§3.3.5 Any changes in the Contractor’s project management and supervision staff shall be approved in 
advance by the Owner.  
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Add the following language to the end of Section 3.4.1: 
“The Contractor shall check all materials and labor entering into the Work and shall keep full detailed accounts 
thereof. The Contractor shall reject any materials that will not conform to the Contract Documents when properly 
installed if the defect or non-conforming attribute is reasonably discoverable.” 
 
Add the following Subparagraph to Section 3.4.1: 
§3.4.1.1 No change in the contract sum will be allowed for work performed outside of regular working hours 
either as required by the contract documents or elected by the Contractor. 
 
Delete Section 3.4.2 and replace with the following: 
§3.4.2 After the Contract has been executed, the Owner and Architect may consider a formal request for 
the substitution of products in place of those specified only under the conditions set forth in the General 
Requirements (Division 1 of the Specifications). By making requests for substitutions, the Contractor: 
.1 represents that the Contractor has personally investigated the proposed replacement product and 

determine that it is equal or superior in all respects to that specified; 
.2 represents that the Contractor will provide the same warranty for the substitution that the Contractor 

would for that specified;  
.3 certifies that the cost data presented is complete and includes all related costs under this Contract 

except the Architect’s redesign costs,  
.4 waives all claims for additional costs related to the substitution which subsequently become apparent 

including costs for unforeseen conditions arising out of the substitution as well as the costs incurred by 
subcontractors, suppliers and the Owner arising from the substitution; and 

.5 will coordinate the installation of the accepted replacement, making such changes as may be required 
for the Work to be complete in all respects. 

.6  acknowledges that the Owner shall be entitled to deduct from the Contract Sum amounts paid to the 
Architect to evaluate the Contractor’s proposed substitutions and to make agreed upon changes in the 
Drawings and Specifications made necessary by the Owner’s acceptance of such substitutions.  

 
Add the following Subparagraph to Section 3.4: 
§3.4.4 The Contractor shall maintain harmonious labor relations, prevent labor disturbances and shall not 
be entitled to any increase in the Contract time or increase in the Contract Sum for any labor disputes. 
 
§3.4.5 Additional Labor: In the event the Project is substantially behind schedule and it is reasonably 
determined by Owner that the Substantial Completion Date as extended pursuant to the provisions of Article 
4, is no longer achievable unless additional labor and/or overtime is used, Contractor shall provide such 
additional labor and/or overtime as may be necessary to bring the Project back on schedule. 
 
Add the following to the end of Section 3.5.2 
“The Contractor shall arrange for the Owner to have the benefit of and right to enforce all warranties by 
Subcontractors, Sub-subcontractors, suppliers, and manufacturers.” 
 
Add the following Subparagraphs to Section 3.5:  
§3.5.3 Manufacturers’ warranties and warranties by others shall not relieve the contractor of any of its 
responsibilities under the Contract Documents. 
 
§3.5.4 Notwithstanding any provision hereof to the contrary, provided the Owner properly maintains the 
new trees, plantings, shrubs and/or landscaping, Contractor shall replace, at no expense to Owner, all new 
trees, plantings, shrubs or landscaping other than grass provided by the Contractor on the property which 
became diseased or died within two (2) years from the date of Substantial Completion.  Replacement 
plantings required at the end of the guarantee period are to be guaranteed for one (1) additional year. 
 
Add the following Subparagraphs of Section 3.7.1: 
§3.7.1.1 The Contractor shall procure all certificates of inspection, use, occupancy, permits, plan review 
fees and licenses, pay all charges and fees other than SAC and WAC charges and park dedication fees, if 
any, and give all notices necessary and incidental to the due and lawful prosecution of the Work. The 
Contractor shall make arrangements for any required inspections and pay any associated fees and shall 
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obtain and pay for the Certificate of Occupancy for the project. Certificates of inspection, use and occupancy 
shall be delivered to the Owner upon completion of the Work in sufficient time for occupation of the Project 
in accordance with the approved schedule for the Work. The costs of such procurement, payment and 
delivery are included within the Contract Sum.  Failure to obtain such approvals as are within the 
Contractor’s control shall not extend the Contract Time.  
 
§3.7.1.2 Contractor shall comply with all State and local laws for employment and payment of employees.  
 
§3.7.1.3 The Owner shall pay for any fees related to the installation of sewer (SAC), electrical, gas, water 
(WAC) and other utilities required as well as any park dedication fees except as specified elsewhere.  The 
Contractor shall secure and arrange for all necessary utility connections. 
 
Add to following Subparagraphs to Section 3.7.4: 
§3.7.4.1 Cost adjustment shall be determined by the Architect as described in Article 7.  
 
Add the following Subparagraphs to Section 3.9.1: 
§3.9.1.1 The Contractor shall employ a superintendent or an assistant to the superintendent who will 
perform as a coordinator for mechanical and electrical Work. The coordinator shall be knowledgeable in 
mechanical and electrical systems and capable of reading, interpreting and coordinating Drawings, 
Specifications, and Shop Drawings pertaining to such systems.  
 
§3.9.1.2 The coordinator shall assist the Subcontractors in arranging space conditions to eliminate 
interference between the mechanical and electrical systems and other Work and shall supervise the 
preparation of coordination of drawings documenting the spatial arrangements for such systems within 
restricted spaces. The coordinator shall assist in planning and expediting the proper sequence of delivery 
of mechanical and electrical equipment to the site.  
 
§3.9.1.3 The Contractor’s superintendent shall remain on-site until completion of all punch list items. 
 
Add the following Subparagraph to Section 3.9: 
§3.9.4 The list of all supervisory personnel, including the project manager and superintendent, that the 
Contractor intends to use on the Project and a chain-of-command organizational chart shall be submitted 
to the Owner upon Owner’s request.  
 
Add the following Subparagraph to Section 3.11:   
§3.11.1 The Contractor shall maintain all approved permit drawings in a manner so as to make them 
accessible to the Owner, governmental inspectors and other authorized agencies.  All approved drawings 
shall be wrapped, marked and delivered to the Owner prior to final payment. 
 
Delete Section 3.12.10 and replace with the following: 
§3.12.10 The Contractor shall provide architectural or engineering services necessary to carry out the 
Contractor’s responsibility for construction means, methods, techniques, sequences and procedures and, 
where specified, any such services necessary for the design of the building components and/or systems. 

 
Add the following to the end of Section 3.12.10.1: 
“The Contractor shall be responsible for determining the adequacy of the performance or design criteria 
required by the Contract Documents.” 

 
Add the following Subparagraph after Section 3.12.10.2: 
§3.12.10.3 When systems are being provided on a design-build basis and the work is required by law to be 
performed by a licensed professional, the system design shall be engineered by a licensed professional 
engineer with expertise in the specific building type being designed. The engineer shall act as the 
responsible charge  as defined by the State of Minnesota and shall “determine design policy, including 
technical questions, advises with client, superintends subordinates during the course of work and, in 
general the person whose professional skill and judgment are embodied in the plans, design and advice 
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involved in the work.” It is the responsibility of the design-build engineer to define and design the system 
both to the applicable codes and as necessary for the specific building type and intended use. 
 
Add the following Subparagraphs to Section 3.12: 
§3.12.11 The Architect’s review of Contractor’s submittals will be limited to examination of an initial 
submittal and one (1) resubmittal. The Architect’s review of additional submittals will be made only with the 
consent of the Owner after notification by the Architect. The Owner shall be entitled to deduct from the 
Contract Sum amounts paid to the Architect for evaluation of such additional resubmittals.  
 
§3.12.12 The Owner and Architect’s review of design-build components and systems is limited to basic 
integration into the structure and its aesthetics. The Design-Build Engineer is responsible for the design 
and review of all components and shall notify the Architect of the need to modify any portion of the building 
design necessary to incorporate any portion of the related system assemblies.  
 
Add the following Subparagraph to Section 3.18: 
§3.18.3 Contractor shall purchase liability insurance (including products and completed operations 
coverage) to insure this indemnity obligation and name as additional insureds the entities listed in Exhibit 
A to the Contract as well as those entities identified in Section 11.1.1. 
 
§3.18.4 None of the foregoing provisions shall deprive Owner or the Architect of any action, right or remedy 
otherwise available to them at common law.  
 
§3.18.5 In the event that the Contractor refuses to honor their indemnity obligations hereunder, the 
Contractor shall, in addition to all other obligations, pay the cost of bringing an action to enforce the 
indemnity, including attorneys' fees, to the party requesting indemnity.  
 
§3.18.6: Contractor shall indemnify and hold harmless Owner and Owner's lenders, if any, against any 
assertion of claims for mechanics' liens by Subcontractors, Sub subcontractors or material suppliers and 
against any assertion of security interests by suppliers of goods or materials for labor, material, equipment or 
services for which Contractor has been paid. 

 
Add the following Sections to Article 3:  
§3.19 OTHER CONTRACTOR RESPONSIBILITIES 
§3.19.1 The Contractor warrants and represents that the Contractor is financially solvent, able to pay its 
debts as they mature and possessed of sufficient working capital to complete the Work and perform its 
obligations under the Contract Documents in an efficient and capable manner; 
 
§3.19.2 The Contractor is able to furnish the tools, materials, supplies, equipment and labor required to 
complete the Work and perform its obligations under the Contract Documents, and has sufficient experience 
and competence to do so; 
 
§3.19.3 The Contractor is authorized to do business in the state where the Project is located and is properly 
licensed by all necessary governmental, public and other authorities having jurisdiction over the Contractor 
and the project; 
 
§3.19.4 The person(s) executing the Owner-Contractor Agreement are properly authorized to do so; and 
 
§3.19.5 The Contractor shall keep a daily log of who is working on site. All workers shall sign into log.  
 
ARTICLE 4: ADMINISTRATION OF THE CONTRACT 
Add the following Subparagraph to Section 4.2.2: 
§4.2.2.1 The Contractor shall reimburse the Owner for compensation paid to the Architect for additional site 
visits made necessary by the fault, neglect or request of the Contractor.  
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ARTICLE 5: SUBCONTRACTOR 
Delete Section 5.2.1 and substitute the following: 
§5.2.1 The Contractor, as soon as practicable after award of the Contract, and before entering into any 
Subcontract, shall furnish in writing to the Owner through the Architect the names of persons or entities 
who are proposed as Subcontractors, including all Sub-subcontractors of every tier, including those who 
are to furnish materials or equipment directly to the Contractor. For each named person or entity, the 
Contractor shall include the name, address of principal places of business, and the portion of the Work to 
be performed. The Architect shall consult with the Owner and, after such consultation, may reply within 14 
days to the Contractor in writing stating (1) whether the Owner or Architect has reasonable objection to any 
such proposed person or entity or (2) that the Architect required additional time for review. Failure of the 
Owner or Architect to reply within the 14 day period shall constitute notice or no reasonable objection.  
 
Add the following Subparagraph to Section 5.2.1: 
§5.2.1.1 Acceptance of any Materials Supplier or Subcontractor shall not imply acceptance of any 
material or product not specified in the Contract Documents.   
 
Delete Section 5.2.2 and substitute the following: 
§5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Architect 
has made an objection including any Subcontractor or Sub-subcontractor that proposes to perform any 
portion of its Work through a person or entity to whom the Owner or Architect has made an objection.  
 
Delete Section 5.2.3 and substitute the following: 
§5.2.3 If the Owner objects to a person or entity proposed by the Contractor, the Contractor shall propose 
another to which the Owner has no objection. No increase in the Contract Sum or Contract Time shall be 
allowed for such change.  
 
Delete Section 5.2.4 and substitute the following: 
§5.2.4 The Contractor shall not perform any portion of the Work through any persons or entities that are 
not disclosed to the Owner and Architect pursuant to Section 5.2.1, provided this Section 5.2.4 shall not be 
construed to require disclosure of individual employees of any such persons or entities other than their 
principals. 
 
Add the following Subparagraphs to Section 5.2: 
§5.2.5 The Owner may require the Contractor to change any Subcontractor or Sub-subcontractor 
previously approved and, if at such time the Contractor is not in default hereunder, the Contract Sum shall 
be increased or decreased by the difference in cost occasioned by such change. The Owner will be 
responsible for costs incurred by Contractor in connection with the removal of a Subcontractor or Sub-
subcontractor under the immediately proceeding sentence, unless the Owner’s request for removal was 
based on good cause. 
 
§5.2.6 The Contractor shall not allow any Subcontractor or Sub-subcontractor to perform any portion of the 
Work unless such Subcontractor or Sub-subcontractor shall (1) provide on-site supervision of its portion of 
the Work through its officers or employees and (2) perform at least 50% (by value) of its portion of the Work 
through its own forces. The Contractor may ask the Owner to consent to variances from this standard in 
writing, which variances the Owner may accept in writing if the Owner determines, in the Owner's 
reasonable discretion, that such variance would be to the advantage of the Owner.  
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Add the following Subparagraph to Section 5.3: 
§5.3.1 Notwithstanding any provision of  Section 5.3 to the contrary, any part of the Work performed for the 
Contractor by a Subcontractor or its Sub-subcontractor shall be pursuant to a written Subcontract between 
the Contractor and such Subcontractor (or the Subcontractor and its Sub-subcontractor at any tier), which 
shall be prepared on a form of subcontract satisfactory to the Owner in all respects.  Each such subcontract 
shall, where the context so requires, contain provisions that: 

.1 requires that such Work be performed in accordance with the requirements of the Contract 
Documents; 

.2 requires the Subcontractor to carry and maintain insurance coverage in accordance with the 
Contract Documents, and to file certificates of such coverage with the Contractor; 

.3 require the Subcontractor to submit certificates and waivers of liens for work completed by it and 
by its Sub-subcontractors as a condition to the disbursement of the progress payment next due 
and owing; 

.4 requires submission to Contractor or Subcontractor, as the case may be, of applications for 
payment in a form acceptable to Owner’s lender and title company; 

.5 requires each Subcontractor to furnish to the Contractor in a timely fashion all information 
necessary for the preparation and submission of the reports required herein; 

.6 require that each Subcontractor continue to perform under its subcontract in the event the 
Contractor is terminated and the Owner shall take an assignment of said subcontract and request 
such Subcontractor to continue such performance; and 

.7 requires each Subcontractor to remove all debris created by its activities. 
 
ARTICLE 6: CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS  
Add the following language to Section 6.2.2: 
After the phrase “promptly notify the Architect” insert the words “and Owner”. 
 
ARTICLE 7: CHANGES IN THE WORK 
Add the following Subparagraph to Section 7.1: 
§7.1.4 The cost of changes shall be determined as described in this Article 7. All changes shall be subject 
to the limits on Overhead and Profit as described in Section 7.5. The Owner may request a complete 
detailed breakdown of all cost components before approving any change and the Contractor shall provide 
such information. The methods of determination of cost changes applying to the General Contractor shall 
apply the same way, in turn, to Subcontractors and Sub-Subcontractors. 
 
§7.1.5 Should the Contractor find during the progress of the Work that, in its judgment, existing conditions 
or requirements make desirable, or beneficial, a modification in the Contract requirements, the Contractor 
shall promptly report such matters to the Architect in writing, for consultation with the Owner and then 
decision and instruction.  
 
Add the following after Section 7.2.1: 
§7.2.2 If a Change Order requires an adjustment to the amount of the Contract Sum, the method of 
determining the cost adjustment shall be as described in Section 7.5. 
 
Delete Section 7.3.3 and substitute the following: 
§7.3.3 If a Construction Change Directive requires an adjustment to the amount of the Contract Sum, the 
method of determining the cost adjustment shall be as described in Section 7.5. 
 
Delete Section 7.3.4 and substitute the following: 
§7.3.4 If the Contractor does not respond promptly or disagrees with the amount of the adjustment in the 
Contract Sum, the method of adjustment and amount of adjustment shall be determined by the Architect 
as described in Section 7.5. Documentation of any costs required by the Architect to calculate the 
adjustment shall be provided by the Contractor. 
 
Make the following change to Section 7.4: 
After the phrase “shall be in writing” add the words “to Contractor and the Owner.” 
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Add the following Section 7.5 and subsequent Subparagraphs: 
§7.5 The determination of the amount of adjustment to the Contract Sum for Changes In The Work shall 
be made by the following methods, listed in order of preference. The most preferred method is listed first; 
if, in the determination of the Architect, that method provides a satisfactory adjustment it shall be used. If it 
does not, in the determination of the Architect, provide a satisfactory adjustment, the next method shall be 
used and so on, in order, until a satisfactory adjustment is determined. 
 
§7.5.1 If a Unit Price for the work is contained in the Contract Documents or on the Bid Form as a part of 
the Contractor’s original bid, that price shall be used. Quantities shall be calculated as described elsewhere 
in the Contract Documents. The Contract Sum will be adjusted by the direct extension of the number of 
units and the unit prices, provided however that if the quantities originally contemplated are so changed 
that application of the agreed unit prices to the quantities of work proposed will create a hardship on the 
Owner or the Contractor, the applicable unit prices shall be equitably adjusted by agreement of the parties 
to prevent such hardship. 
 
§7.5.1.1 Unit prices shall be deemed to include Overhead and Profit and Commissions as described in 
Section 7.5.4. No additional charges, fees, commissions or burdens shall be added to the Unit Prices. 
 
§7.5.2 If a lump-sum cost adjustment is mutually agreed upon by the Owner and the Contractor, that price 
shall be used. Such lump-sum shall be based on the Contractor’s detailed, itemized breakdown of the actual 
basic cost and addition of the Contractor’s Overhead and Profit and Commissions as described in Section 
7.5.4. 
 
§7.5.3 If a Unit Price for the work may be reasonably calculated, in the determination of the Architect, based 
on the price of similar units of work previously included in the Project, that price shall be used. Quantities 
shall be calculated as described elsewhere in the Contract Documents. The Contract Sum will be adjusted 
by the direct extension of the number of units and the unit prices, provided however that if the quantities 
originally contemplated are so changed that application of the agreed unit prices to the quantities of work 
proposed will create a hardship on the Owner or the Contractor, the applicable unit prices shall be equitably 
adjusted by agreement of the parties to prevent such hardship. 
 
§7.5.3.1 The Architect shall determine if the calculated Unit Prices include Overhead and Profit and 
Commissions. If they do not, Overhead and Profit and Commissions shall be calculated as described in 
Section 7.5.4. No additional charges, fees, commissions or burdens shall be added to the Unit Prices. 
 
§7.5.4 If the methods described above do not result in a satisfactory adjustment to the Contract Sum, in the 
opinion of the Architect, the adjustment to the Contract Sum shall be the Actual Labor Cost as described in 
Section 7.5.4.1 plus the Actual Material Cost as described in Section 7.5.4.2 plus Overhead, Profit and 
Commission calculated as described in Section 7.5.4.3. Overhead, Profit and Commissions shall be subject 
to the limits described in Section 7.5.4.4. 
 
§7.5.4.1 The Actual Labor Cost shall consist of the following: 

.1  Hours worked multiplied times hourly labor costs, itemized by each trade involved showing the 
hourly rates for each. Labor rates shall be the same for work to be added to of subtracted from 
the Project 

.2  The burden on labor, which shall be the actual costs of mandatory and voluntary fringe benefits 
including taxes on labor, worker’s compensation, insurance on labor, unemployment taxes, and 
FICA. 

.3  The burden on labor may be indicated as a dollar/cents addition to the hourly rate or may be 
expressed as a percentage of the extended hourly rate costs. If required by the Owner or 
Architect, the Contractor shall furnish a detailed breakdown to justify the labor burden. The 
Owner reserves the right to reject any labor burden which is materially inconsistent with that 
charged by other similar contractors in like circumstances. 
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§7.5.4.2 The Actual Material Cost shall consist of the following: 
.1  Actual quantities of material and equipment with their actual unit costs 
.2  Applicable sales tax on materials. 
.3  Material cost shall be the actual cost to the Contractor and Subcontractor. Upon request, the 

Contractor and Subcontractor shall submit evidence to substantiate costs. Materials shall be 
quoted at trade discount prices, with quantity discounts applied where the quantities warrant. 
Cash or prompt payment discounts need not be credited. In any proposal with material credits, 
the credit shall be based on the actual Contract cost or the material, including trade and quantity 
discounts, less any changes actually incurred for fabricating a material of returning a material 
which has been delivered (i.e.: restocking charges). 

.4  Cost of transportation of materials if it can be documented that this was separate from, and not 
included in, the basic cost of the materials. 

.5  Cost of large tools such as excavators, generators, trucks, etc. when use of that equipment is 
solely attributable to the changes for which cost is being calculated. Small hand tool costs may 
not be added as material costs. 

 
§7.5.4.3 The Overhead Profit and Commission shall be calculated as a percentage of the total of Actual 
Labor Costs and Actual Material Costs and shall be deemed to include the following: 

.1  field and office supervision and administration, including the field superintendent and 
administrative personnel; 

.2  insurance required under the terms of this Agreement, except that listed as part of the labor 
burden; 

.3  use of small tools; 

.4  shop burden 

.5  equipment rental, other than equipment described and included in Section 7.5.4.2 item .5.  

.6  design, drafting and estimating services done by or on behalf of the Contractor, Subcontractor 
or manufacturer involved in the change; 

.7  payment and performance bonds 

.8  cost of safety measures, including those imposed by OSHA; 

.9  shipping, drayage, and demurrage except as specifically included in Section 7.5.4.2 item .4.  

.10  parking changes 

.11  cleanup and debris removal 

.12  testing 

.13  all other costs except those enumerated under Sections 7.5.4.1 and 7.5.4.2 

.14  permits 
 

§7.5.4.4 The Limits of Overhead Profit and Commission shall be as described herein regardless of any 
additional claims or documentation by the contractor for any items described in Sections 7.5.4.3,  

.1  The Contractor, for work performed by the Contractor’s own forces, may add five percent (5%) 
to that work for Overhead and Profit on that work. 

.2  A Subcontractor, for work performed by the Subcontractor’s own forces, may add five percent 
(5%) to that work for Overhead and Profit on that work. 

.3  Sub-Subcontractors may add Overhead and Profit on their work the same as for a Contractor 
or Subcontractor. 

.4  No Contractor, Subcontractor, or Sub-Subcontractor may add Overhead or Profit to the work of 
another. 

.5  The Contractor, for work performed by a Subcontractor or a Material Supplier, may add a five 
percent (5%) Commission (Markup) on the amount due that Subcontractor or Material Supplier. 

.6  A Subcontractor, for work performed by a Sub-Subcontractor or a Material Supplier, may add a 
five percent (5%) Commission (Markup) on the amount due that Sub-Subcontractor or Material 
Supplier. 

.7  To illustrate the above charges: a change involving work by the Contractor, materials from a 
Material Supplier, work by a Subcontractor and work and materials from a Sub-Subcontractor 
would be marked up as follows – The Sub-Subcontractor would be entitled to O&P on its own 
work and a Commission on the materials they purchased. They would calculate their total and 
pass it upward to the Subcontractor who would calculate a Commission on that Sub-
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Subcontractor’s invoice plus O&P on its own work. The Subcontractor would calculate that total 
and pass it upward to the Contractor who would calculate a Commission on that Subcontractor’s 
invoice, a Commission on the materials directly purchased and O&P on the work done by the 
Contractor’s own forces. 

.8  No further level of Subcontracting beyond a Sub-Subcontractor shall be allowed to add 
Overhead or Profit to work. Any parties contracted below that level may divide the Overhead 
and Profit claimed at the Sub-Subcontractor level as they agree upon. 

.9  For changes involving both add items to the project costs and credit to the project costs, the 
Overhead and Profit and Commission shall be applied only to the net difference by which the 
add items exceed the credit. 

.10  For changes resulting in a credit in the basic costs, a reasonable allowance for overhead, profit, 
and commission shall be credited to the Owner. If the Owner and Contractor do not agree on 
the amount of such credit, the amount of the credit will be as determined by the Architect. 

.11 The percentages for profit, overhead and commission allowed by the Owner may be less than 
the amounts set forth in subsections (.1) and (.2) above, depending on the nature, extent or 
complexity of the change, where the percentage is not commensurate with the responsibility 
and administration involved, such as the Contractor merely processing a substantial Change 
Order to a Subcontractor or the Contractor processing an order for additional equipment. 

 
Add the following Section 7.6: 
§7.6 If the Owner does not agree to a proposal of the Contractor for additional Work or changes in the 
Work, or, if the Owner does not deem it advisable or expedient to proceed on the basis of the Contractor’s 
proposal, the Owner reserves the right to perform additional work or changes in the Work with its own 
personnel or to employ others for changes in the Work as described in Article 6. 

 
ARTICLE 8: TIME 
Delete the following phrase from Section 8.3.1, item 3: 
“labor disputes,” 
 
ARTICLE 9: PAYMENTS AND COMPLETION 
 
Delete Section 9.1.2. 
 
Add the following to the end of Section 9.2: 
“No payments will be made for materials stored off site.” 
 
Add the following sentence to the end of Section 9.3.1: 
“The form of Application for Payment, duly notarized, shall be a current authorized edition of the AIA® 
Document G702™ - Application and Certificate for Payment, supported by a current authorized edition of 
AIA Document  G703™ - Continuation Sheet.”  
 
Add the following Subparagraphs to Section 9.3.1: 
§9.3.1.3 Until Substantial Completion, as evidenced by a Certificate of Occupancy when required by the 
Authority Having Jurisdiction, the Owner shall make progress payments in the amount of ninety-five percent 
(95%) of the amount due the Contractor on account of progress payments. 
 
§9.3.1.4 After Substantial Completion and until final completion, including delivery of O&M Manuals, 
submission of closeout documents, and completion of Owner training as required in the Specifications, the 
Owner shall pay ninety-five (95%) of the amount due the Contractor on account of progress payments. At 
the time the Work is 100 percent complete and accepted by Owner, the Architect shall authorize remaining 
partial payments to be paid in full. 
 
§9.3.1.5 Change Order amounts should be listed on the Payment Applications on AIA Document G703™ 
as separate items and not be distributed to other lines.  
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Delete Section 9.4.1 and substitute the following: 
§9.4.1 The Architect's Certificate of Payment shall be processed and forwarded to Owner, Owner's lender, if 
any, and the title insurance company within ten (10) days after the Architect's receipt of Contractor's Application 
for Payment.  The Architect will either (1) issue to the Owner a Certificate for Payment in the full amount of the 
Application for Payment, with a copy to the Contractor; or (2) issue to the Owner a Certificate for Payment for 
such amount as the Architect determines is properly due, and notify the Contractor and Owner of the Architect’s 
reasons for withholding certification in part as provided in Section 9.5.1; or (3) withhold certification of the entire 
Application for Payment, and notify the Contractor and Owner of the Architect’s reason for withholding 
certification in whole as provided in Section 9.5.1.  Within thirty (30) days after receipt by the Architect of 
Contractor’s Application for Payment, Owner shall make payment to Contractor of the amount specified in the 
Certificate for Payment (which shall provide for all applicable retentions).  The Owner will make a good faith 
effort to meet the preceding time schedule for payments to the Contractor, however, the time schedule for 
payments may be extended due to delays in approvals required by funding and reviewing agencies. Such 
payment by Owner shall not constitute approval or acceptance of any item of cost in the Application for 
Payment.  No partial payment made hereunder shall be or be construed to be final acceptance or approval of 
that portion of the Work to which such partial payment relates or relieve Contractor of any of its obligations 
hereunder with respect thereto. 
 
Add the following Subparagraph to Section 9.5: 
§9.5.5 If Contractor disputes any determination by the Architect with regard to any Certificate of Payment, 
Contractor nevertheless shall continue to prosecute the Work expeditiously. 
 
Delete Section 9.6.2 and substitute the following: 
§9.6.2 Joint checks will be issued to the Contractor and Subcontractors. The Contractor shall pay each 
Subcontractor no later than seven days after receipt of payment from the Owner the amount to which the 
Subcontractor is entitled, reflecting percentages actually retained from payments to the Contractor on 
account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate agreement with 
each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar 
manner.  
 
Delete Section 9.6.4 and substitute the following: 
§9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has 
properly paid Subcontractors and material and equipment suppliers amounts paid by the Owner to the 
Contractor for subcontracted Work. Neither the Owner nor Architect shall have an obligation to pay or to 
see to the payment of money to a Subcontractor, except as may otherwise be required by law.   
 
Add the following Subparagraph to Section 9.8.3: 
§9.8.3.1 Except with the consent of the Owner, the Architect will perform no more than one (1) inspection 
to determine whether the Work or a designated portion thereof has attained Substantial Completion in 
accordance with the Contract Documents. The Owner shall be entitled to deduct from the Contract Sum 
amounts paid to the Architect for any additional inspections. 

 
Delete the second sentence in Section 9.8.5 and replace with the following: 
“Upon such acceptance and consent of surety, if any, the Owner may make payment sufficient to increase 
the total payments to 98 percent (98%) of the Contract Sum, less such amounts as the Architect shall 
determine for incomplete Work and unsettled claims.” 

 
Add the following Subparagraphs to Section 9.9.1: 
§9.9.1.1 Where partial occupancy is necessary for portions of the work, the Contractor shall determine, in 
conjunction with building officials, what portions of the work are necessary to be complete at the time of 
intended occupancy. If additional work, not a part of the Contract is necessary, such work shall be identified 
to the Owner with any associated costs for inclusion as a Change in Work. 
 
§9.9.1.2  In the event of partial occupancy before Substantial Completion as provided above, the Contractor 
shall cooperate with the Owner in making available for the Owner’s use and benefit (at Owner’s proportional 
expense) such building services as heating, ventilating, cooling, water, lighting, telephone, elevators and 
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security for the portion or portions to be occupied, and if the Work required to furnish such services is not 
entirely completed at the time the Owner desires to occupy the aforesaid portion or portions, the Contractor 
shall complete such Work and/or make temporary provisions for such Work as soon as possible so that the 
aforementioned building services may be put into operation and use. 
 
Add the following Subparagraph to Section 9.10.1:  
§9.10.1.1 Except with the consent of the Owner, the Architect will perform no more than one (1) inspection 
to determine whether the work or a designated portion thereof has attained final completion in accordance 
with the Contract Documents. The Owner shall be entitled to deduct from the Contract Sum amounts paid 
to the Architect for any additional inspections. 
 
Add Section 9.10.6: 
§9.10.6 The Contractor shall supply information necessary for the Owner to obtain rebates from utility 
agencies for equipment installed as part of the work. 
 
ARTICLE 10: SAFETY OF PERSONS AND PROPERTY  
Add the following Subparagraph to Section 10.1: 
§10.1.1 The Contractor shall comply with all applicable laws and regulations.  Notwithstanding any 
language to the contrary, the Owner shall not have any responsibility for job site inspections or safety 
recommendations.  Any inspections or observations by the Owner or the Architect are solely for the benefit 
of the Owner and shall not create any additional duties or obligations to anyone else. 
 
Add the following Subparagraph to Section 10.2.8: 
§10.2.8.1 Contractor shall promptly report to the Architect and Owner in writing all accidents arising out of or 
in connection with the Work that cause death, major personal injury or major property damage.  The report 
shall give full details, including statements of witnesses, hospital reports and other information in the possession 
of Contractor.  In addition, in the event of any serious injury or damage, Contractor shall immediately notify 
Owner and Architect by telephone of such accident. 
 
Add the following sentence to the end of Section 10.3.2: 
“For purpose of this Section, ‘rendered harmless’ shall mean that the material or substance will not cause 
bodily injury or death to persons such that the Work can proceed in accordance with applicable law.” 
 
ARTICLE 11: INSURANCE AND BONDS 
Add the following sentence to the end of Section 11.1.1: 
“In the event of failure of Contractor to furnish and maintain such insurance or to furnish a satisfactory 
certificate therefor, Owner shall have the right to take out and maintain said insurance for it in the name of 
Contractor and deduct the cost thereof from the payments due under the Contract.” 
 
Add the following Subparagraphs to Section 11.1.1: 
§11.1.1.1 The Contractor shall maintain Liability Insurance of the type and amounts described on the 
attached Exhibit A. 
 
§11.1.1.2 The insurance requirements as set forth in this document are minimum requirements only, and 
any additional coverages that may be necessary to further protect Contractor are the sole responsibility of 
Contractor. Contractor is responsible for determining that the Subcontractors are insured in compliance 
with insurance requirements within this contract and will protect them from claims under Workers' 
Compensation Acts, bodily injury, sickness or disease, or death of their employees or any person other 
than their employees and from the claims for damages or destruction of property.  The premiums, costs, 
and charges for any such insurance shall be paid by each subcontractor at its own expense. 
 
§11.1.1.3 Unless, in particular cases, the Owner and Contractor shall agree otherwise in writing, the 
Contractor shall require all Subcontractors to maintain insurance conforming to the provisions of this 
Section 11.1 and shall not allow its Subcontractors to begin work until the insurance has been so obtained 
and certificates of insurance approved.  The Contractor shall require each Subcontractor to provide a 30-
day written notice to the Contractor of cancellation to any of the insurance coverages. The Contractor shall 
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maintain on file all such required Certificates of Insurance, which file shall be available for inspection by the 
Owner upon request.   
 
§11.1.1.4 Any retention and deductible amounts which may occur as part of the insurance coverages 
shall be borne by the Contractor. 
 
§11.1.1.5 Each policy shall contain a provision that the insurer shall not cancel or modify the policy in the 
following way: An exclusion, addition or limit reduction by endorsement to the policy cannot occur without 
giving written notice to the Owner at least thirty (30) days before cancellation or modification becomes 
effective.  Not less than fifteen (15) days prior to the expiration of any policy, the Contractor shall furnish 
the Owner evidence satisfactory to the Owner that the policy has been renewed or replaced by another 
policy conforming to the provisions of this section, or that there is not necessity therefore under the terms 
hereof. 
 
§11.1.1.6 The Contractor shall furnish Certificates of Insurance, which shall specifically set forth evidence 
of all coverage required by the Contract Documents. The form of Certificate(s) shall be an ACORD 
Certificate.  If so requested by the Owner, the Contractor shall submit copies of any endorsements that are 
subsequently issued amending coverage or limits. 
 
§11.1.1.7 Contractor shall name the entities listed in Section 11.1.1 and all other entities listed on the 
attached Exhibit A as additional insureds to the Comprehensive General Liability and to the extent 
available at no additional cost to Contractor, Automobile Liability and other Liability Insurances. 
 
§11.1.1.8 Optionally, the Contractor may elect – with prior written approval of the Owner – to obtain Project 
Management Protective Liability Insurance in lieu of coverage required by Section 11.1 and the 
Subparagraphs to Section 11.1, provided that the all protections required by those Sections and 
Subparagraphs are met or exceeded by that Insurance. 
 
§11.1.1.9 Design-build engineers employed by the Contractor, by any Subcontractor or by any Material 
Supplier for work as a part of this Project shall carry appropriate coverage for errors and omissions 
insurance. 
 
§11.1.1.10 Partial Occupancy: The builder's risk coverage described in Exhibit A shall allow for partial 
occupancy before completion of the project. Partial use shall not commence until written consent has been 
obtained from the insurance company. Contractor shall take all reasonable steps to obtain such consent. 
No actions with respect to partial occupancy shall be taken that would cause cancellation, lapse or reduction 
of insurance. The policy shall continue until the Owner purchases permanent insurance and assumes 
responsibility upon substantial completion.   
 
§11.1.1.11 Loss-Of-Rent Insurance: The General Contractor shall provide loss of rent insurance with a 
minimum coverage as described on attached Exhibit A, payable to the Owner. The insurance requirements 
as set forth in the document are minimum requirements only and any additional coverage that may be 
necessary to further protect the contractor is the sole responsibility of the contractor.  Amount of loss, when 
incurred, shall be calculated based upon Owner’s rental history at comparable properties.   
 
Add the following Subparagraph under Section 11.1.4: 
§ 11.1.4.1 The lapse of the Contractor's insurance coverage shall constitute a default under this Agreement.   
 
Add the following Subparagraphs to Section 11.1.2: 
§11.1.2.1 The Contractor shall deliver the required bonds to the Owner not later than three (3) business 
days after the execution of the Contract, or if the Work is to be commenced prior thereto in response to a 
letter of intent, the Contractor shall, prior to the commencement of the Work, submit evidence satisfactory 
to the Owner that such bonds will be furnished. 
 
§11.1.2.2 The Contractor shall require the attorney-in-fact who executes the required bonds on behalf of 
the surety to affix thereto a certified and current copy of the power of attorney. 
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§11.1.2.3 Each bond required under the Owner-Contractor Agreement shall be in dual or multiple oblige 
form, as requested by Owner, and shall be for one hundred percent (100%) of the Contract Value from the 
commencement of the Work until one year after final completion.  The performance bond shall survive 
acceptance of the Work by Owner to the extent of guaranteeing Contractor’s performance under Sections 
3.5 and 12.2. 
 
§11.1.2.4 The following entities are to be added as multi-obligees to the payment and performance bonds: 
all parties described on attached Exhibit A-1 as additional insureds on the Comprehensive General Liability 
Policy. 
 
§11.1.2.5 Owner shall have the right to waive any bonds required to be provided, in which event the amount 
of the premium of any such waived bond, if included in the Contract Sum shall be deducted from the 
Contract Sum by appropriate Change Order, provided, however, that such decision to waive the bond 
requirement must be made prior to commencing the work in order to receive such credit. 
 
Delete Section 11.4.1 and replace with the following: 
§11.4.1 Contractor shall furnish to Owner and keep in force during the term of the Contract performance 
and labor and material payment bonds guaranteeing that Contractor will perform its obligations under the 
Contract and will pay for all labor and materials furnished for the Work.  Such bonds shall be issued in a 
form and by a surety reasonably acceptable to Owner, shall be submitted to Owner for approval as to form, 
shall name Owner and its lender as obligees and shall be is an amount equal to at least 100% of the 
Contract Sum (as the same may be adjusted from time to time pursuant to the Contract). Contractor shall 
deliver the executed, approved bonds to Owner within seven days after execution of this Contract.  The 
bonds shall be written in the approved lender form. 
 
Make the following modifications to Section 11.5.1:  
Add the following at the end of the last sentence: “except when Owner consents to allow a party with a 
claim to settle directly with the insurer.” 
 
ARTICLE 12: UNCOVERING AND CORRECTION WORK 
Add the following Subparagraphs to Section 12.2.2: 
§12.2.2.4 Upon request by the Owner and prior to the expiration of one year from the date of Substantial 
Completion, the Architect will conduct and the Contractor shall attend a meeting with the Owner to review 
the facility operations and performance.  
 
§12.2.2.5 After completion of the work, the Contractor shall assist the Owner and Architect in reviewing 
work that may be considered non-conforming by the Owner and in determining the need for corrective 
measures or other course of action whether or not covered by any warranty. 
 
Add the following sentence to the end of Section 12.3: 
“If remaining payments due to the Contractor are not sufficient to cover the adjustment, Contractor shall 
pay the difference to the Owner.” 
 
ARTICLE 13: MISCELLANEOUS PROVISIONS 
Delete the second sentence of Section 13.2.1 and replace with the following:    
At lender's request Contractor will complete the Work upon appropriate provision for payment of the balance 
of the Contract Sum and upon the assumption by the lender of Owner’s obligations under the Contract.  
Any entity which shall succeed to the rights of Owner shall be entitled to enforce its rights hereunder; 
however, in any event both Owner and Contractor shall remain legally responsible.” 

 
In addition, delete the words "either party" in the last sentence of Section 13.2.1 and replace with the words 
"the Contractor", and delete the words "that party" in the same sentence and replace with the word "it". 
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Add the following Subparagraphs to Section 13.4.1: 
§13.4.1.1 The Owner shall pay for Geotechnical Testing related to Section 31 0000 – Earthwork, and for 
Required Special Inspections testing specifically listed in the documents. 
 
§13.4.1.2 The Contractor shall bear all other costs of inspections, tests and approvals including: 

.1 Qualifying testing/certifications necessary to prove that materials or equipment comply with the 
contract documents prior to being used in the Work. 

.2 Preliminary tests and inspections for design purposes (e.g. concrete mix designs). 

.3 All other tests, inspections, and approvals required by the contract documents.  The Contractor 
shall coordinate arrangements with the testing lab and furnish samples and materials as needed. 

 
Add the following language to Section 13.4.3, immediately after the word "expense":  
“including the cost of retesting for verification of compliance if necessary, until the Work in question does 
comply with the requirements of the Contract Documents, and all such costs shall not result in additional 
costs to the Owner.” 
 
Add the following Subparagraph to Section 13.4: 
§13.4.7 Certificates of occupancy (as applicable) and certificates of inspection testing and approval, 
including operating permits for any mechanical apparatus, such as boilers and air compressors which may 
be required to permit full use and occupancy of the premises by the Owner and tenants or which may be 
required by the Contract Documents shall be secured and paid for by the Contractor and promptly delivered 
to the Architect.  This shall be a condition precedent to Substantial Completion of the Work.  Architect’s or 
any engineer’s services required to obtain such certificates, permits, or approvals shall be paid for by the 
Contractor. 
 
ARTICLE 14: TERMINATION OR SUSPENSION OF THE CONTRACT 
 
Make the following change to Section 14.2.1.3 
Delete the word “or” from the end of the sentence. 
 
Make the following changes to Section 14.2.1.4 
Delete the period at the end of the sentence and add “; or” 
 
Add the following Subparagraphs to Section 14.2.1:  
§14.2.1.5 If a petition in bankruptcy is filed by or against the Contractor, or if it makes a general 
assignment for the benefit of its creditors, or if a receiver is appointed on account of its insolvency, or files 
a petition, or consents to the filing of a petition against the Contractor, under any federal or state law 
concerning bankruptcy, reorganization, insolvency or relief from creditors, or if such petition is filed 
against the Contractor without their consent and is not dismissed within thirty (30) days, or if the 
Contractor is generally not paying their debts as they become due, or if the Contractor becomes 
insolvent, or if a receiver, trustee, liquidator, custodian or the like is appointed with respect to Contractor 
or takes possession of all or a substantial portion of its assets, or if Contractor consents to such an 
appointment, or if Contractor makes an assignment for the benefit of creditors.   
 
Add the following to the end of Section 14.2.3:  
“and after issuance of a notice of termination by the Owner the Contractor shall not access the site for 
any purpose without the express written consent of the Owner.” 
 
Add the following language to Section 14.2.4, immediately after the word "thereby":  
“plus Owner’s direct and consequential damages as a result of Contractor’s default.” 
 
Add the following Subparagraphs to Section 14.2:  
§14.2.5 The Owner may terminate the Contract, at its option, in the case of a casualty, condemnation or 
other event not within the Owner’s reasonable control, without prior notice.  In the event of such termination, 
the Contractor shall be entitled to payment in accordance with the provisions of Article 14 of these General 
Conditions.” 
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§14.2.6 Without limiting any of the foregoing provisions of this Article 14 or of the Contract Documents, if 
at any time during the term of this Agreement the progress of the Work, in Owner’s sole but reasonable  
discretion, but after consultation with the Architect, is less than what is required to accomplish Substantial 
Completion of the Work (or, if applicable, of any phase of the Work) by the date(s) required by the 
Contract  Documents, then such delay shall be deemed a default hereunder. If such default is not cured 
to the reasonable satisfaction of the Owner within seven (7) days after receipt by the Contractor of written 
notice from the Owner, Owner may, in addition to or (in Owner’s sole discretion) as an alternative to any 
other remedy available under the Contract documents: 

.1  Then or at any time thereafter, without the necessity of giving any other written notice which 
may be required by the Contract Documents, at its sole option, by written notice to the 
Contractor, delete such portion of the Work as in the Owner’s reasonable judgment will 
enable the Contractor to complete the Work (or applicable phase of the Work) by the date 
required by the Contract Documents, and undertake such Work separately by its own forces 
or by others, in which event the Contract Sum shall be adjusted by an amount reflecting the 
cost of undertaking such deleted Work including third party fees and additional development 
expenses to the Owner; and/or 

.2  Terminate the Contract upon written notice and thereafter neither party shall have any further 
right against the other except with respect to obligations incurred by virtue of Work performed 
in accordance with the Contract Documents prior to the date of such notice of termination. 

 
ARTICLE 15: CLAIMS AND DISPUTES 
Add the following Subparagraphs to Section 15.1.5: 
§15.1.6.3 Claims for increase in the Contract Time shall set forth in detail the circumstances that form the 
basis for the Claim, the date upon which each cause of delay began to affect the progress of the Work, the 
date upon which each cause of delay ceased to affect the progress of the Work and the number of days’ 
increase in the Contract Time claimed as a consequence of each such cause of delay. The Contractor shall 
provide such supporting documentation as the Owner may require including, where appropriate, a revised 
contract schedule indicating all the activity affected by the circumstances forming the basis of the Claim. 
The time limit for any claim is per 15.1.2. 
 
§15.1.6.4 The Contractor shall not be entitled to a separate increase in the Contract Time for each one of 
the number of causes of delay which may have concurrent or interrelated effects on the progress of the 
Work, or for concurrent delays due to the fault of the Contractor. 
 

END OF SECTION 
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EXHIBIT A 
CONTRACTOR’S INSURANCE REQUIREMENTS 

 
 

The Contractor’s Insurance Requirements are as follows: 
 
“All Risk” Builder’s Risk Completed Value Certificate of Insurance: 

a. In an amount not less than the amount of the Construction Contract or 100% of the insurable 
replacement value of such building(s) or improvements (whichever is greater); 

b. Mortgagee clause naming TBD as Mortgagee; 
c. Loss Payee clause naming TBD as Loss Payee; 
d. Replacement Cost Valuation Basis; 
e. Must include an Agreed Value Clause (or no co-insurance); 
f. If applicable, Boiler and Machinery Coverage (no co-insurance); 
g. Flood Insurance, if applicable: in an amount equal to the lesser of the current amount of the loan(s) 

or the maximum limit of coverage under the Biggert-Waters Flood Insurance Reform Act of 2012; 
h. Insurer will provide the Owner with 30 days prior written notice in the event of cancellation, non-

renewal or material change; 
i. Insurer must be authorized to transact business in the State of Minnesota and must have a Best’s 

rating of A- or better (refer to www.ambest.com for rating information). 
 
Comprehensive General Liability Certificate of Insurance (including operations, contingent liability, operations 
of subcontractors, completed operations and contractual liability insurance): 

a. Limits against bodily injury and property damage of not less than $1,000,000 per occurrence and 
$3,000,000 in aggregate. An umbrella excess liability policy may be used to meet such requirements; 

b. The following named as an Additional Insured: 
1. New Burnham LLC 

575 9th Street Southeast, Unit 215 
Minneapolis, Minnesota 55401 

2. LHB, Inc. 
701 Washington Avenue North, Suite 200 
Minneapolis, Minnesota 55401 

c. Insurer will provide the Owner with 30 days prior written notice in the event of cancellation, non-
renewal or material change; 

d. Insurer must be authorized to transact business in the State of Minnesota and must have Best’s 
rating of A- or better (refer to www.ambest.com for rating information). 

 
Worker’s Compensation Insurance 

a. In the statutory amount; 
b. Insurer will provide the Owner with 30 days prior written notice in the event of cancellation, non-

renewal or material change; 
c. Insurer must be authorized to transact business in the State of Minnesota and must have a Best’s 

rating of A- or better (refer to www.ambest.com for rating information). 
 
Additional Insurance 

a. The insurance requirements set forth in these documents are minimum requirements only. Any 
additional coverages necessary to further protect the Contractor are the sole responsibility of the 
Contractor. 
 

 
END OF SECTION 
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01 1000 - 1 SUMMARY OF WORK
ADDENDUM NO. 1 - 7.12.21

SECTION 01 1000
SUMMARY OF WORK

PART 1  GENERAL
1.01 PROJECT

A. The Project shall consist of:
The Burnham - Historic St. Louis County Jail

Duluth, Minnesota
1.02 OWNER

A. The Owner of the Project is:
New Burnham LLC

575 9th Street Southeast, Unit 215
Minneapolis Minnesota 55401

1.03 ARCHITECT
A. The Architect for the Project is:

LHB, Inc.
  701 Washington Avenue North, Suite 200

  Minneapolis, MN 55401
  Ph: (612) 338-2029

1.04 CONTRACT
A. The Owner will enter into a single contract with the Contractor for the total Work as described in

Section 00 5200 - Agreement Form.
1.05 COMMENCEMENT OF THE WORK

A. The Contractor shall commence upon receipt of the executed contract, performance and 
payment bonds, and certificate of insurance by the Architect, but not before, receipt of Notice to 
Proceed from the Architect.

1.06 ALTERATIONS AND COORDINATION
A. The Work of this Contract includes coordination of the entire Work of the project, including 

preparation of general coordination drawings, diagrams and schedules, and control of site 
utilization, from beginning of construction activity through project closeout and warranty periods.

1.07 CONTRACTOR USE OF PREMISES 
A. Contractor shall coordinate resident occupancy of units such that units can be fully occupied

during non-working hours.
1.08 WORK ON OTHER PROPERTY

A. Existing property on or adjacent to the site which is damaged and not designated for removal 
shall be patched to original condition.

1.09 CITY INSPECTIONS
A. The City requires advance notice prior to the installation of utilities or roadway to allow for City 

inspection.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 SCOPE

A. The scope of the project includes redevelopment of the Historic St. Louis County Jail is a
conversion of the existing 5-story building into multifamily housing with related parking and site
work. The site work includes demolition of an existing 1-story building addition on the west side
of the Jail building. Work for this project will be in a single contract.
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1. The St. Louis County Jail is on the Minnesota State and National Historic Register.  This
project received approval for historic tax credits by the US Department of the Interior's
National Park Service and the Minnesota State Historic Preservation Office based on the
report that was compiled by the historic consultant, PVN.  The report is included as part of
the project and included in these Specifications.  Several preservation briefs are
referenced throughout the report and are included in these Specifications as reference
material.  It is imperative that the scope of work described in the report be carried out in
order to maintain these approvals through the construction process.

2. Historic Tax Credits approval:
B. The Contractor will obtain and pay for the general building construction permit.  The Contractor

shall secure and pay for any other permits required for this project and the certificate of
occupancy.  Fees shall include any additional permit fees, plan check fees, inspection fees, and
others customarily charged for the execution and completion of the Work. All conditions, terms,
and fees related to securing building permits shall be verified by the Contractor. Prior to issuing
building permits, the City will require that the Contractor has adequately completed, to the sole
discretion of the City, the following items:
1. The Contractor shall not commence work until the contract has been executed, bonding

and insurance provisions have been satisfied and the Architect, on behalf of the Owner,
has issued a notice to proceed.

C. The Contractor shall be responsible for the care and control of the construction site.  The
Contractor shall take all measures necessary for the safety of workers and the general public. 
The construction site will be maintained in a clean and orderly manner.  The Contractor shall
take care to protect existing utilities scheduled to remain.  The Contractor shall take such
measures as necessary to protect adjacent property belonging to others from damage during
construction. The contractor shall protect surrounding landscape materials noted to remain as
indicated on the site plan. The Contractor shall correct as required any such damage.

D. The Work shall be substantially complete and turned over to the Owner approximately 10
months from the commencement of Construction.

3.02 OCCUPANCY
A. Prior to turning over the Project for occupancy, the following on site work and approvals 

must be completed:
1. All required utility testing completed and accepted.

END OF SECTION 01 1000
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SECTION 01 2100
ALLOWANCES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Cash allowances.
B. Payment and modification procedures relating to allowances.

1.02 RELATED REQUIREMENTS
A. Section 01 2000 - Price and Payment Procedures:  Additional payment and modification

procedures.
B. Section 01 2900 - Payment Procedures.

1.03 CASH ALLOWANCES
A. Costs Included in Cash Allowances:  Cost of product to Contractor or subcontractor, less

applicable trade discounts and material and installation labor, less cost of delivery to site.
B. Architect Responsibilities:

1. Consult with Contractor for consideration and selection of products, suppliers, and
installers.

2. Select products in consultation with Owner and transmit decision to Contractor.
3. Prepare Change Order.

C. Contractor Responsibilities:
1. Assist Architect in selection of products, suppliers, and installers.
2. Obtain proposals from suppliers and installers and offer recommendations.
3. On notification of which products have been selected, execute purchase agreement with

designated supplier and installer.
4. Arrange for and process shop drawings, product data, and samples.  Arrange for delivery.
5. Promptly inspect products upon delivery for completeness, damage, and defects.  Submit

claims for transportation damage.
6. Installation of selected products and materials.

D. Differences in costs will be adjusted by Change Order.
1.04 ALLOWANCES SCHEDULE

A. Allowance No. 1: Include the stipulated sum of $4,000 for installation of retaining wall address
and building backlit sign.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION 01 2100
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SECTION 01 2300
ALTERNATES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Definition: An alternate is an amount proposed by Bidders and stated on the Bid Form that will
be added to or deducted from base bid amount if the Owner decides to accept a corresponding
change in either scope of work or in products, materials, equipment, systems or installation
methods described in Contract Documents.  Include as part each alternate, miscellaneous
devices, appurtenances and similar items incidental to or required for a complete installation
whether or not mentioned as part of the alternate.

B. Coordination: Coordinate related work and modify or adjust adjacent work as required to ensure
that work affected by each accepted alternate is complete and fully integrated into the project.

C. Notification: Immediately following award of Contract, prepare and distribute to each party
involved, notification of the status of each alternate.  Indicate whether alternates have been
accepted, rejected or deferred for consideration at a later date.  Include a complete description
of negotiated modifications to alternates, if any.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01   ALTERNATES

A. The General Contractor shall provide unit prices for the following "alternates" and any other that
are deemed appropriate and necessary to achieve the desired project budget.  All
subcontractors including Mechanical and Electrical shall review the work required as listed and
indicate the costs required to furnish and install the Work.  The Owner shall have the right to
accept options prior to the start of construction and will be incorporated by addenda.

B. Alternates:
1. Alternate 1:  Provide and install pre-hung wood doors and frames in lieu of drywall frames

and site-installed wood doors at interior dwelling unit doors.  Wood casing shall be 1x3
paint-grade Poplar with radius at exposed corners.

2. Alternate 2:  Not used.
3. Alternate 3:  Not used.
4. Alternate 4:  Not used.
5. Alternate 5:  Install 6 MIL Polyethelene vapor barrier on one side of unit separation walls.
6. Alternate 6:  Not used.
7. Alternate 7:

a. Base Bid: do not patch existing holes (related to plumbing, electrical routing, etc.) In
steel corridor walls.

b. Alternate Bid: patch existing holes in steel corridor walls per detail 10/a6.01.
END OF SECTION 01 2300
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SECTION 01 2513
PRODUCT AND SUBSTITUTION PROCEDURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. The materials and products specified establish a standard of quality which the
Architect/Engineer has determined as necessary for this project to maintain this level of quality. 
It is not the intent to eliminate properly qualified bidders from competition but to confine the
bidding to a level of quality as determined by the Architect/Engineer.

B. Any party interested in having materials, brands, products, etc. considered for bidding other
than that specified may submit such request in writing to the Architect/Engineer for approval. 
Approved products will be incorporated by addenda during the bidding period.  It shall be the
obligation of any party submitting such requests to provide supporting data.  Requests for
substitutions made after execution of the contract will be made only if the specified material is
unavailable.

C. If the proposed material or product is approved and used in the Work, the bidder shall assume
all costs incurred on account of additional work and changes required to incorporate the product
including work performed by others.
1. If changes to the Contract Documents are required because the proposed substitution

requires modifications to plans, other materials, components and/or systems, and/or
design thereof, the Owner shall be reimbursed by the General Contractor by Change Order
for its incurred cost for additional Architectural Services to make those changes to the
Contract Documents.

D. The Contractor's requests for changes in the products, materials, equipment and methods of
construction required by the contract documents are considered requests for "substitutions" and
are subject to the requirements specified herein.  No substitutions will be allowed after
execution of the contract.  The following are not considered as substitutions:
1. Revisions to the contract documents where requested by the Owner or Architect are

considered to be "changes", not substitutions.
2. Substitutions requested during the bidding period which have been accepted prior to the

Contract Date are included in the contract documents and are not subject to the
requirements of substitutions as herein specified.

3. Specified Contractor options on products and construction methods included in the
contract documents are choices available to the Contractor and are not subject to the
requirements for substitutions as herein specified.

4. Except as otherwise provided in the contract documents, the Contractor's determination of
and compliance with governing regulations and orders as issued by governing authorities
do not constitute "substitutions" and do not constitute a basis for change orders.

PART 2  PRODUCTS
2.01 GENERAL

A. Requirements for individual products are indicated in the contract documents; compliance with
these requirements is in itself a contract requirement.  The Architect shall make the final
decision on either to allow or not to allow substitutions.  Except as otherwise indicated, where
specified product requirements include the phrase ". . . as selected from the manufacturer's
standard colors, patterns, textures. . ." or similar phrases, the Architect is subsequently
responsible for selecting the color, pattern and texture from the manufacturer's standard
product line.

2.02 SUBSTITUTION PROCEDURE
A. Submit to the Architect via email a Request for Substitution on a copy of the sample “Request

for Substitution” Form as included at the end of this Section for each product proposed for
substitution, supported with complete data, drawings and samples as appropriate, including:
1. Comparison of the qualities of the proposed substitution with that specified.
2. Changes required in other elements of the Work because of the substitution.
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3. Availability of maintenance service and source of replacement materials.
B. A Request for Substitution constitutes a representation that the person submitting the request:

1. Has investigated the proposed product and determined that it is equal to or superior in all
respects to that specified,

2. Will provide the same warranties or guarantees for the substitution as for the product
specified,

3. Will coordinate the installation of an accepted substitution into the Work, and make such
other changes as may be required to make the Work complete in all respects at no
additional cost to the Owner.

4. Waives  all claims for additional costs, under their responsibility that may subsequently
become apparent.

C. Architect will review Requests for Substitution with reasonable promptness, and notify all
Bidders by Addendum of the decision to accept the requested substitution.

D. Requests for Substitution not submitted in accordance with the procedures described in this
Paragraph will not be reviewed or considered by the Architect.

2.03 WORK RELATED SUBMITTALS
A. The Contractor's submittal of and the Architect's acceptance of shop drawings, product data or

samples which relate to work not complying with requirements of the contract documents does
not constitute an acceptable or valid request for a substitution, nor approval thereof.

2.04 GENERAL PRODUCTS REQUIREMENTS
A. Provide products that comply with the requirements of the contract documents and that are

undamaged and, unless otherwise indicated, unused at the time of installation.  Provide
products that are complete with all the accessories, trim, finish, safety guards and other devices
and details needed for a complete installation and for the intended use and effect.

PART 3  EXECUTION
3.01 INSTALLATION OF PRODUCTS

A. Except as otherwise indicated in individual sections of these specifications, comply with the
manufacturer's instructions and recommendations for installation of the products in the
applications indicated.  Anchor each product securely in place, accurately located and aligned
with other work.  Clean exposed surfaces and protect surfaces as necessary to ensure freedom
from damage and deterioration at time of acceptance.



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

01 2513 - 3 PRODUCT AND SUBSTITUTION
PROCEDURES

REQUEST FOR SUBSTITUTION FORM
THE BURNHAM - HISTORIC ST. LOUIS COUNTY JAIL

FORMS ARE DUE BY __________.

DATE:________________________________
TO:

  Attention: Andy Madson
  LHB, Inc.

  701 Washington Ave North, Suite 200
  Minneapolis, Minnesota 55401

  E-mail: Andy.Madson@LHBcorp.com

SPECIFICATION NO. ___________________  PARAGRAPH NO._____________________
SPECIFIED PRODUCT_______________________________________________________
PROPOSED SUBSTITUTION__________________________________________________
REASON FOR SUBSTITUTION________________________________________________

ATTACH COMPLETE TECHNICAL DATA, LITERATURE AND SAMPLE IF APPLICABLE

A.   Does proposed substitution fail to satisfy, in any respect Characteristics
specified for original product(s)?

___Y ___N

B.   Does substitution affect dimensions shown on Drawings? ___Y ___N

C.   Does substitution affect other trades? ___Y ___N

D.   Does the substitution require design changes to plan, materials,
components and/or systems?

___Y ___N

E.   Does warranty differ from that specified? ___Y ___N

F.   If you indicated “Yes” to any of the items above, attach thorough explanation
on your Company letterhead as follows:

a.   Explain any differences between proposed substitution and specified product.
b.   Summarize experience with product and manufacturer in Project area.

The undersigned states that the function, appearance and quality of the proposed substitution is
equivalent or superior to the specified item, unless noted otherwise, and that all information
above and attached is true and correct.

Submitted By:____________________________________
Position:________________________________________
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Company:_______________________________________
Address:________________________________________
City, State, Zip:___________________________________
Telephone:______________________________________
Date:___________________________________________
Signature:_______________________________________

For use by Architect
______ Accepted
______ Accepted as Noted
______ Not Accepted
______ Received Too Late

By:__________________________________________________________________
Date:________________________________________________________________
Remarks:_____________________________________________________________
Included in Addendum? ______ Yes ______ No
Addendum No.________________________________________

END OF SECTION 01 2513



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

01 2900 - 1 PAYMENT PROCEDURES

SECTION 01 2900
PAYMENT PROCEDURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Coordination of both the listing and timing of reports and other activities so as to provide
consistency and logical coordination between the reports.  Make appropriate distribution of each
report and updated reports to all parties involved in the Work including the Architect and Owner.
 Provide close coordination of the progress schedule, schedule of values, listing of
subcontracts, schedule of submittals, progress reports, and payment requests.

1.02 PRECONSTRUCTION SCHEDULES
A. Progress Schedule: Submit a progress schedule prior to commencement of the Work.  On the

schedule, indicate each major category or unit or work to be performed at the site, properly
sequenced and coordinated with other elements of work.  Update schedule as necessary to
reflect current work status.

B. Project Construction Schedule: Earlier completion dates may be established by Contractor
subject to approval by Owner.  Owner reserves the right to require Contractor to prosecute the
work in accordance with the specified milestone durations.  Completion or milestone dates
earlier than required by the contract documents shall not be utilized in computing construction
time extensions.

C. Construction Schedule: The Construction Schedule shall indicate a completion date for the
project that is no later than the project's required completion date.
1. All activity durations shall be given in work days.
2. Failure by Contractor to include any element of work required for performance of the

contract shall not excuse Contractor from completing all work within the contract time.
3. Seasonal weather conditions shall be considered and included in the planning and

scheduling of all work influenced by high or low ambient temperatures and/or precipitation
to ensure completion of all work within the contract time.  Seasonal weather conditions
shall be determined by assessment of average historical climatic conditions based upon
the preceding ten year records published for the locality by the National Ocean and
Atmospheric Administration (NOAA).

1.03 SUBMITTALS/CONSTRUCTION SCHEDULES
A. Submittal Schedule: Prepare a schedule of work-related submittals.  Correlate this submittal

schedule with the listing of principal Subcontractors.  Prepare the schedule in chronological
order of submittals.  Show category of the submittal, name of subcontractor, a generic
description of the Work covered, related section numbers, the activity or event number on the
progress schedule, the scheduled date for the submittal and the final release or approval by the
Architect.  Schedule shall allow a minimum of two weeks review by Architect and three weeks, if
reviewed by Engineers.  Schedule shall allow for at least one resubmittal.

B. Meeting Schedule: Twice monthly progress meetings will be held to assess the progress
achieved by Contractor during the previous work period (see Section 01 3100 - Project
Management and Coordination, Project Management and Coordination, paragraph 1.03).

C. Construction Revisions Schedule:
1. Contractor shall update the schedule monthly or as directed by the Owner.  Updating of the

Construction Schedule to reflect actual progress shall not be considered revisions to the
Construction Schedule.

2. If, as a result of the monthly schedule update, it appears the Construction Schedule no
longer represents the actual prosecution and progress of the work, Owner may require that
Contractor submit a revision to the Construction Schedule at no additional cost to the
Owner.

D. Time Impact Analysis For Change Orders, Delays, And Contractor Requests:
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1. When change orders are initiated Contractor shall submit a written Time Impact Analysis,
illustrating the influence of each change order, delay, or Contractor request on the current
contract completion date.  Each Time Impact Analysis shall include a fragmentary network
(Network Analysis) demonstrating how Contractor proposes to incorporate the change
order, delay or contract request into the Construction Schedule.  The Time Impact Analysis
shall demonstrate the time impact based on the date the change is given to Contractor or
the date the delay occurred, the status of construction at that point in time, and the event
time computation of all affected activities.

2. Activity delays shall not automatically justify an extension of the contract time.  A change
order or delay may result in absorbing available total float that may exist within an activity
chain of the network, thereby having no effect on the contract completion date.

3. Float or slack time is not for the exclusive use or benefit of either Owner or Contractor. 
Contract time extensions will be granted only to the extent that time adjustments for the
activity(ies) affected by any condition or event which entitles Contractor to a time extension
exceed the total float or slack time of a critical activity (or path) at the time of Notice to
Proceed of such change and extends to the contract completion date.

E. Recovery Schedule:
1. Should Contractor's Construction Schedule indicate that any of the mandatory specific or

milestone dates or completion dates are delayed more that fourteen (14) days, Contractor
may be required, at no extra cost to Owner, to prepare and submit a supplementary
Recovery Schedule, in a form and detail appropriate to the need, to explain and display
how he intends to reschedule those activities to regain compliance with the Construction
Schedule during the immediate subsequent pay period.

2. Prior to the expiration of the Recovery Schedule, Owner and Contractor shall determine
the effectiveness of the Recovery Schedule and to determine whether Contractor has
regained compliance with the Construction Schedule.  If in the opinion of Owner,
Contractor is still behind schedule, Contractor, in conjunction with Owner will prepare
another Recovery Schedule, at Contractor's expense, to take effect during the immediate
subsequent pay period.

1.04 SCHEDULE OF VALUES
A. Prepare the schedule of values in conjunction with the preparation of the progress schedule. 

Provide breakdown of the Contract Sum in sufficient detail to facilitate continued evaluation. 
Submit the schedule of values to the Architect at the earliest feasible date.  Arrange the
schedule with columns to indicate the generic name of item, related specification sections, the
dollar value of the item, and the percentage of the Contract Sum to the nearest one-hundredth
percent adjusted to total 100 percent.  Show line items of indirect costs, and margins on actual
costs, only to the extent such items will be individually listed in payment requests.  Those major
cost items that are not directly the cost of actual work-in-place, such as distinct temporary
facilities, may be either shown as line items that are not directly the cost of actual work-in-place,
such as distinct temporary facilities, may be either shown as line items in the schedule of values
or may be distributed as general overhead expense.

B. Update and resubmit schedule of values when change orders affect the listing and when the
actual performance of the Work involves necessary changes of substance to the value
previously listed.

1.05 PAYMENT REQUESTS
A. General: Except as otherwise indicated, the progress payment cycle is to be regular.  Each

application must be consistent with previous applications and payments.  Certain applications
for payment, such as the initial application, the application at substantial completion, and the
final payment application involve additional requirements.

B. Waivers of Lien: For each payment application, submit waivers of lien from every entity
(including Contractor) who could lawfully and possibly file a lien in excess of $100 arising out of
the Contract, and related to work covered by the payment.  The Owner reserves the right to
designate which entities involved in the Work must submit waivers.  Each progress payment
shall be submitted with waivers from the Subcontractors or sub-Subcontractors and suppliers
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for the period of construction covered by the previous application.  The final payment application
must be submitted together with or preceded by final or complete waivers from every entity
involved with performance or the Work covered by the payment request.

C. Payment Application Times: The "date" for each progress "payment" is as indicated in the
Owner-Contractor Agreement or, if none is indicated therein, it is the tenth day of each month. 
The period of construction work covered by each payment request is indicated in
Owner-Contractor Agreement or, if none is indicated therein, it is the period ending 10 days
prior to the date for each progress payment, and starting the day following end of preceding
period.

D. Application Preparation: Complete every entry provided for on AIA Document G702, including
notarization and execution by authorized persons.  Entries must match current data of schedule
of values and progress schedule and report.  Listing must include amounts of change orders
approved prior to last day of the "period of construction" covered by application.

E. Stored Materials: No payment will be made on materials in transit or not suitably stored on site. 
The Contractor shall provide back-up documents as may be requested by the Owner or
Architect for review and approval of the request for payment.

F. Initial Payment Application: The principal administrative actions and submittals which must
precede or coincide with submittal of subcontractor’s first payment application can be
summarized as follows, but not necessarily by way of limitation:
1. Listing of Subcontractors and principal suppliers and fabricators.
2. Schedule of values.
3. Progress schedule.
4. Schedule of principal products.
5. Schedule of submittals.
6. Lisitng of Contractor's staff assignments and principal consultants.
7. Performance and/or payment bonds.
8. Evidence satisfactory to Owner that Contractor's insurance coverage has been secured.
9. Data needed to acquire Owner's insurance coverage.
10. Affirmative Action Plan.
11. Federal Labor Standards/Wages
12. Non-Collusion Affidavit

G. Retainage: See Section 00 7300 - Supplementary Conditions for partial payment and retainage.
1.06 APPLICATION AT TIME OF SUBSTANTIAL COMPLETION

A. A "special" payment application may be prepared and submitted by Contractor following
issuance of Architect's "Certificate of Substantial Completion".  The principal administrative
actions and submittals, which must precede or coincide with such applications are noted in
Section 01 7700 - Closeout Procedures.

1.07 FINAL PAYMENT APPLICATION
A. The administrative actions and submittals, which must precede or coincide with submittal of

Contractor's final payment application are noted in Section 01 7700 - Closeout Procedures.
1.08 CHANGE ORDERS

A. The Contractor shall submit three signed copies of AIA G701.  The Architect shall recommend
acceptance to the Owner.  If acceptable, the Owner will sign and return the forms to the
Architect for distribution.

1.09 APPLICATION TRANSMITTAL
A. Submit three executed copies of each payment application, with waivers of lien and similar

attachments.  Transmit each copy with a transmittal form listing those attachments, and
recording appropriate information related to application in a manner to Architect.  Transmit to
Architect by means ensuring receipt within 24 hours.
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PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION 01 2900
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SECTION 01 3100
PROJECT MANAGEMENT AND COORDINATION

PART 1  GENERAL
1.01 ADMINISTRATIVE/SUPERVISORY PERSONNEL

A. In addition to a full-time on-site General Superintendent, provide a Project Manager experienced
in administration and supervision of building construction, including mechanical and electrical
work.  The Project Manager is to act as general coordinator of interfaces between units of work
including scheduling and sequencing of work, sharing of access to work spaces, installations,
protection of each other's work, cutting and patching, tolerances, cleaning, selections for
compatibility, preparation of coordination drawings, inspections, tests, and temporary facilities
and services. Both the Project Manager and the Project Superintendent shall be experienced in
multi-family, wood-framed construction projects of comparable scale and shall be acceptable to
the Owner.

B. The General Contractor shall be responsible for coordinating the work of all Subcontractors
including mechanical and electrical Contractors.  Preparation and certification of mechanical
and electrical systems shall be made by a licensed engineer.  Record drawings shall be
maintained.

1.02 SURVEY AND RECORDING
A. Verify the layout information shown on the drawings.  A registered land surveyor shall be

employed by the Contractor to lay out the project including property lines, building corners, and
floor elevation benchmarks.  Working from lines and levels established by the plans, establish
and maintain benchmarks and other dependable markers.  Field verify, calculate and measure
required dimensions as shown within recognized tolerances.  Drawings shall not be scaled to
determine dimensions. Advise entities performing work of marked lines and levels provided for
their use.

B. Electronic (CAD) Documents: Architect makes no warranty either expressed or implied as to the
suitability of electronic documents for use by the Contractor. If provided, the electronic
documents are for the convenience of the Contractor and use is done at their sole risk. CAD
files are not incorporated into the Project Documents. The Contractor is advised to take field
measurements of the existing conditions as it relates to their work and to carefully compare
these findings to the Project Documents.

C. Final as-built grade and grading surveys shall be performed and records submitted to City or
County agencies that require them.

1.03 PRE-CONSTRUCTION CONFERENCE
A. The General Contractor shall schedule a Pre-Construction Conference prior to the start of

construction. Attendees shall include:
1. Owner and/or Owner Representative.
2. Architect.
3. General Contractor including project manager and project superintendent.
4. Principal subcontractors.
5. Others that the Owner, Architect or General Contractor invite to the meeting.

B. The agenda may include but is not limited to:
1. Introductions of all attendies and their organizations and designated duties and

resposibilities during construction.
2. Review and discuss status of required pre-construction submittals including but not limited

to proof of insurance coverage and executed bonds.
3. Review list of Contract Documents.
4. Review project scope.
5. Review project progress schedule.
6. Review the Schedule of Values.
7. Communication procedures among General Contractor, Architect and Owner.
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8. Review list of submittals and schedule.
9. Review Construction Progress meetings including schedule and mandatory and other

typical agenda items.
a. General Contractor shall create meeting agenda and keep meeting minutes.

10. Discuss electronic document procedures for:
a. Submittal procedures.
b. Construction Observations and Reports.
c. Product substitution procedures.
d. Requests for Information.
e. Supplemental Instructions.
f. Proposal Requests.
g. Change Orders.
h. Applications for Payments.
i. Project Closeout.

11. Scheduling activities of Special Inspector and a Geotechnical Engineer.
12. Review and discuss Passive House US (PHIUS) certification inspections, testing,

commissioning and other certification requirements. See Sections 01 4500 - Quality
Control and 01 9100 - Green Building Requirements.
a. List of inspections, testing and commissioning.
b. Timing and scheduling of inspection, testing and commssioning over the duration of

construction.
c. Owner shall designate individual certifiers and/or certification consultants.

1.04 PROJECT MEETINGS
A. Construction Progress Meetings:  Twice monthly progress meetings shall be held to discuss

progress, schedule and other project construction related issues.  Meetings shall include the
Contractor, Owner, Architect and any necessary Subcontractor.  The General Contractor shall
provide an agenda for each meeting and prepare and distribute meeting minutes after each
meeting.

B. Pre-installation Conference:  Prior to starting installation of each major component of the Work,
the Contractor shall hold a pre-installation conference, attended by each entity involved or
affected by planned installation.  Include technical representatives of product manufacturers and
others recognized as expert or otherwise capable of influencing success of the installation. 
Review significant aspects of requirements for the Work.  The Contractor shall record
discussion and distribute as plan of action.

1.05 PRE-INSTALLATION MEETINGS
A. Conduct pre-installation meeting with manufacturer’s representative, Owner, Architect, building

official (invited), and other necessary parties to verify project requirements, substrate conditions,
manufacturer’s installation instructions, manufacturer’s warranty requirements, and job-specific
conditions as indicated in documents. Meetings to include but not be limited to pre-installation of
the following materials as applicable to this project:
1. Masonry.
2. Concrete.
3. Waterproofing.
4. Windows.
5. Siding.
6. Roofing.
7. Door Hardware.

1.06 PROJECT COORDINATION
A. Make the following types of submittals in writing to Architect through the General Contractor:

1. Requests for interpretation
2. Requests for substitution.
3. Shop drawings, product data, and samples.
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4. Test and inspection reports.
5. Manufacturer's instructions and field reports.
6. Applications for Payment and Change Order requests.
7. Progress schedules.
8. Coordination drawings.
9. Project Closeout Submittals.

1.07 CONSTRUCTION PROJECT SIGN
A. Contractor shall produce and erect a temporary construction project sign, 4’ x 8’, at time of

construction start. Sign shall contain development name, names of funders (or their logos),
Owner’s name, General Contractor’s name, Architect’s name.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 INSTALLER'S INSPECTION OF CONDITIONS

A. The Installer of each major unit of work shall inspect the substrate to receive work and the
conditions under which the work is to be performed.  The Installer shall report all unsatisfactory
conditions in writing to the Contractor.  Do not proceed with the Work until unsatisfactory
conditions have been corrected in a manner acceptable to the Installer.  Do not install damaged
or defective products, materials or equipment.

3.02 MANUFACTURER'S INSTRUCTIONS
A. Where installations include manufactured products, comply with the manufacturer's applicable

instructions and recommendations for installation, to the extent that these instructions and
recommendations are more explicit or more stringent than requirements indicated in the
contract documents.

3.03 GENERAL INSTALLATION
A. Install work during time and under conditions which will ensure best possible result, coordinated

with required inspection and testing.  Anchor work securely in place, properly located by
measured line and level, organized for best possible uniformity, visual effect, operational
efficiency, durability, and similar benefit to Owner's use.  Isolate non-compatible materials from
contact, sufficiently to prevent deterioration.

3.04 MOUNTING DIMENSIONS
A. Where mounting heights are not indicated, mount individual units of work at industry recognized

standard-mounting heights for the particular application indicated.  Refer questionable mounting
height choices to the Architect for final decision.

3.05 CLEANING AND PROTECTION
A. Clean each element of work at time of installation.  Provide sufficient maintenance and

protection during construction to ensure freedom from damage and deterioration at time of
substantial completion.

END OF SECTION 01 3100
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SECTION 01 3323
SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

PART 1  GENERAL
1.01 SUBMITTAL PROCEDURES AND COORDINATION

A. Coordinate the preparation and processing of submittals with the performance of the Work. 
Coordinate submittals and related activities such as testing, purchasing, fabrication, delivery
and similar activities that require sequential activity.  The Architect reserves the right to withhold
action on any submittal requiring coordination with other related submittals.  Prepare and
transmit each submittal to the Architect sufficiently in advance of the scheduled performance of
related work and other applicable activities.  Allow sufficient time (minimum of 2 weeks) so that
the installation will not be delayed as a result of the time required to properly process submittals,
including time for resubmittal, if necessary.  Advise the Architect on each submittal if the Work
would be expedited if processing time could be shortened.  No extension of time will be
authorized because of the Contractor's failure to transmit submittals to the Architect sufficiently
in advance of the Work.

1.02 SUBMITTAL PREPARATION
A. Mark each submittal with a permanent label for identification.  Provide a space on the label for

the Contractor's review and approval markings, and a space for the Architect and the Architect's
Consultant's/Engineer's "Action" marking.

B. Package each submittal appropriately for transmittal and handling.  Transmit each submittal by
use of a transmittal form.  Submittals received from sources other than the Contractor will be
returned to the sender "without action".  Record relevant information and requests for data on
the transmittal form.  On the transmittal form, or on a separate sheet attached to the form,
record deviations from the requirements of the Contract Documents, if any, including minor
variations and limitations.  Contractor shall certify that the information submitted complies with
the requirements of the Contract Documents by placing his stamp of approval on all submittals
prior to transmitting them to the Architect.  Indicate the name of the firm that prepared each
shop drawing and provide appropriate identification in a title block.  Provide one electronic copy
of each submittal in PDF format (except samples). The Architect will return one electronic copy
to the Contractor.

1.03 SHOP DRAWING SUBMITTAL REQUIREMENTS
A. General: Information required on shop drawings includes dimensions, identification of specific

products and materials which are included in the Work, compliance with specified standards
and notations of coordination requirements with other work.  Provide special notation of
dimensions that have been established by field measurement.  Highlight, encircle or otherwise
indicate deviations from the contract documents on the shop drawings.

B. Coordinate Drawings: Provide coordination drawings where required for the integration of the
Work, including work first shown in detail on shop drawings or product data.  Show sequencing
and relationship of separate units of work which must interface in a restricted manner to fit in
the space provided or function as indicated.  Coordination drawings are considered shop
drawings and must be definitive in nature.

C. All exterior materials to be submitted prior to review of any exterior materials. All interior
materials to be submitted prior to review of any interior materials.

1.04 PRODUCT DATA SUBMITTAL REQUIREMENTS
A. General: Product data includes standard printed information on manufactured products that has

not been specially prepared for this project.  Information required specifically as product data
includes manufacturer's standard printed recommendations for application and use, compliance
with recognized standards of trade associations and testing agencies and the application of their
labels and seals (if any), special notation of dimensions which have been verified by way of field
measurement, and special coordination requirement for interfacing the material, product or
system with other work.
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B. Preparation: Mark each copy to show which choices and options are applicable to the project. 
Where product data has been printed to include information for several similar products, some
of which are not required for use on the project, mark the copies to show clearly that such
information is not applicable.

1.05 SAMPLE SUBMITTAL REQUIREMENTS
A. Samples are physical examples of work.  Documentation required specifically for sample

submittals includes a generic description of the sample, the sample source or the product name
or manufacturer, compliance with governing regulations and recognized standards.  In addition,
indicate limitations in terms of availability, sizes, delivery time, and similar limiting
characteristics.  Submit samples for the Architect's visual review of general generic kind, color,
pattern, and texture, and for a final check of the coordination of these characteristics with other
related elements of the Work.  Samples are also submitted for quality control comparison of
these characteristics between the sample submittal and the actual work as it is delivered and
installed.  Provide samples that are physically identical with the proposed material or product to
be incorporated in the Work.  Provide full scale, fully fabricated samples cured and finished in
the manner specified.  Where variations in color, pattern, or texture are inherent in the material
or product represented by the sample, submit multiple units of the sample (not less than three
units), that show the approximate limits of variances.  Where samples are specified for the
Architect's selection of color, texture or pattern, submit a full set of available choices for the
material or product.

1.06 MOCK-UPS
A. Mock-ups are special forms of samples which are too large or otherwise inconvenient for

handling in the manner specified for transmittal of sample submittals. Mock-ups and similar
samples specified in individual work sections are special types of samples.  Comply with sample
submittal requirements to the fullest extent possible.  Process transmittal forms to provide a
record of activity.

1.07 MISCELLANEOUS SUBMITTALS
A. Inspection and Test Reports:  Classify each inspection and test report as being either "shop

drawings" or "product data" depending on whether the report is specially prepared for the
project, or a standard publication of workmanship control testing at the point of production. 
Process inspection and test reports accordingly.

B. Warranties: Furnish two executed copies of warranties, bonds or agreements.  Provide two
additional copies where required for maintenance agreements.

C. Standards: Where submittal of a copy of standards is indicated, and except where copies of
standards are specified as an integral part of a "Product Data" submittal, submit three copies of
the standard for the Architect's use.  Where workmanship, whether at the project site or
elsewhere is governed by a standard, furnish additional copies of the standard to fabricators,
installers and others involved in the performance of the Work.

D. Record Documents: Furnish sets of original documents as maintained by the Contractor on the
project site including a copy of approved shop drawings.

E. Operating and Maintenance Data: Furnish two bound copies of operating data and maintenance
manuals.

1.08 ARCHITECT'S ACTION
A. Action Stamp: The Architect, and the Architect's Consultants/Engineers will stamp each

submittal to be returned with a uniform, self-explanatory action stamp, appropriately marked and
executed to indicate whether the submittal returned is for unrestricted use, final-but-restricted
use (as marked), must be revised and resubmitted (use not permitted) or without action (as
explained on the transmittal form).  Submittals not required by contract documents will be
returned without action.

B. Returned for Resubmittal: Where the submittal is returned for correction and resubmittal, do not
proceed with the Work covered by the submittal, including purchasing, fabrication, delivery, or
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other activity.  Revise the submittal or prepare a new submittal in accordance with the
Architect's and/or the Architect's Consultants/Engineers notations stating the reasons for
returning the submittal; resubmit the submittal without delay.  Repeat if necessary to obtain a
different action marking.  Do not permit submittals with this type of marking to be used at the
project site, or elsewhere where work is in progress.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION 01 3323
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SECTION 01 4000
QUALITY REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Submittals.
B. Testing and inspection agencies and services.
C. Control of installation.
D. Defect Assessment.

1.02 RELATED SECTIONS
A. Section 00 7200 - General Conditions:  for Inspections and approvals required by public

authorities.
B. Section 01 3323 - Shop Drawings, Product Data and Samples for administrative requirements

and for submittal procedures.
1.03 REFERENCE STANDARDS

A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants;
2008 (Reapproved 2014).

B. ASTM C1077 - Standard Practice for Laboratories Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for Laboratory Evaluation; 2014.

C. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry; 2013.
D. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in the

Testing and/or Inspection of Soil and Rock as Used in Engineering Design and Construction;
2012a.

E. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection and/or
Testing; 2014a.

F. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2013.
1.04 SUBMITTALS

A. See Section 013323 - Shop Drawings, Product Data and Samples, for submittal procedures.
B. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and

to Contractor.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j. Conformance with Contract Documents.
k. When requested by Architect, provide interpretation of results.

1.05 TESTING AND INSPECTION AGENCIES AND SERVICES
A. Owner will employ and pay for services of an independent testing agency to perform

Geotechnical testing.
B. Contractor shall employ and pay for services of an independent testing agency to perform all

other specified testing.
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C. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

D. Contractor Employed Agency:
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce Work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.
C. Should manufacturers' instructions conflict with Contract Documents, request clarification from

Architect before proceeding.
D. Comply with specified standards as minimum quality for the Work except where more stringent

tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have Work performed by persons qualified to produce required and specified quality.
F. Verify that field measurements are as indicated on shop drawings or as instructed by the

manufacturer.
G. Secure products in place with positive anchorage devices designed and sized to withstand

stresses, vibration, physical distortion, and disfigurement.
3.02 TESTING AND INSPECTION

A. See individual specification sections for testing required.
B. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-conformance of

Work or products.
5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

D. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.
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5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

E. Re-testing required because of non-conformance to specified requirements shall be performed
by the same agency on instructions by Architect.

F. Re-testing required because of non-conformance to specified requirements shall be paid for by
Contractor.

3.03 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not conforming to specified requirements.
B. If, in the opinion of Architect, it is not practical to remove and replace the Work, Architect will

direct an appropriate remedy or adjust payment.
END OF SECTION 01 4000
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SECTION 01 4100
REGULATORY REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. All work shall comply with governing regulations and codes and standards imposed upon the
Work.  This includes laws, statutes, ordinances and lawful orders issued by governing
authorities, as well as those rules, conventions and agreements within the construction industry
which effectively control the performance of the Work regardless of whether they are lawfully
imposed by governing Agency or not.

1.02 INDUSTRY STANDARDS
A. Applicability of Standards:  Except where more explicit or stringent requirements are written into

the contract documents, applicable construction industry standards have the same force and
effect as if bound into the contract documents.  Such industry standards are made a part of the
contract documents by reference.  Referenced Standards (standards referenced directly in the
contract documents) take precedence over non-referenced standards that are recognized in the
industry for applicability to the Work.  Except as otherwise limited by the contract documents,
non-referenced standards recognized in the construction industry are defined as having direct
applicability to the Work and will be enforced for the performance of the Work.

B. The decision as to whether an industry code or standard is applicable to the Work, or as to
which of several standards are applicable is the sole responsibility of the Architect.  Except as
otherwise indicated, where compliance with an industry standard is required, comply with
standard in effect as of date of contract documents.  Where compliance with two or more
standards is specified and where these standards establish different or conflicting requirements
for minimum quantities or quality levels, the most stringent requirement will be enforced, unless
the contract documents specifically indicate a less stringent requirement.

C. Minimum Quantities or Quality Levels:  In every instance the quantity or quality level shown or
specified is intended to be the minimum for the Work to be provided or performed.

D. Copies of Standards:  Each entity performing work shall be experienced in that part of the Work
being performed.  Each entity is also required to be familiar with industry standards applicable to
that part of the Work.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION 01 4100
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SECTION 01 4500
QUALITY CONTROL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General: Required inspection and testing services are intended to assist in the determination of
compliance of the Work with requirements specified or indicated.  These required services do
not relieve the Contractor of responsibility for compliance with these requirements or for
compliance with requirements of the contract documents.

B. Definitions: The requirements of this section relate primarily to customized fabrication and
installation procedures, not to the production of standard products.  Quality control services
include inspections and tests and related actions including reports, performed by independent
agencies and governing authorities, as well as directly by the Contractor.  Specific quality control
requirements of individual units of work are specified in the sections that specify the individual
element of the Work.  These requirements, including inspections and tests, cover both
production of standard products and fabrication of customized work.  These requirements also
cover quality control of the installation procedures.  Requirements for the Contractor to provide
quality control services as required by the Architect, the Owner, governing authorities or other
authorized entities are not limited by the provisions of this section.

1.02 RESPONSIBILITIES
A. Contractor Responsibilities: Arranging inspections, tests and similar quality control services are

the Contractor's responsibility; these services also include those specified to be performed by
an independent agency and not directly by the Contractor.  Costs for services as outlined in the
Supplementary Condition 3.7.1 shall be paid by the Contractor.  The Contractor shall employ
and pay an independent agency, testing laboratory or other qualified firm to perform quality
control services specified.  The Contractor and each agency engaged to perform inspections,
tests and similar services for the project shall coordinate the sequence of their activities so as to
accommodate required services with a minimum of delay in the progress of the Work.  If after
testing, work is found not to meet the project requirements, the Contractor shall correct the
deficiencies and retest at his own expense.

B. The Contractor shall notify the appropriate building inspector prior to covering work that should
be inspected including but not limited to the following:
1. Prior to placement of concrete footings with reinforcing in place.
2. Prior to backfilling, with the drain tile, damp-proofing, vapor barrier and protection board in

place.
3. During framing.
4. Prior to installing exterior siding when windows, weather barrier, and flashing are installed.
5. Prior to any drywall work, with mechanical, electrical rough-in complete; vapor barrier and

insulation in place.
1.03 QUALITY ASSURANCE

A. Except as otherwise indicated, engage inspection and test service agencies, including
independent testing laboratories, which are pre-qualified as complying with "Recommended
Requirements for Independent Laboratory Qualification" by the American Council of
Independent Laboratories, and which are recognized in the industry as specialized in the types
of inspections and tests to be performed.

B. Contractor is responsible for ensuring that buildings are caulked, sealed, and flashed as
indicated in Drawings and Specifications prior to installation.

1.04 SUBMITTALS
A. General: Refer to Section 01 3323 - Shop Drawings, Product Data and Samples for the general

requirements on submittals.  Submit a certified written report of each inspection, test or similar
service directly to the Architect, in triplicate.  Submit additional copies of each written report
directly to the governing Agency, when the Agency so directs.
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1.05 REPORT DATA
A. Written reports of each inspection, test or similar service shall include, but not be limited to the

following:
1. Name of testing agency or test laboratory.
2. Dates and locations of samples and tests or inspections.
3. Designation of the work and test method.
4. Complete inspection or test data.
5. Test results.
6. Interpretations of test results.
7. Notation of significant ambient conditions at the time of sample-taking and testing.
8. Comments or professional opinion as to whether inspected or tested work complies with

requirements of the contract documents.
9. Recommendations on retesting, if applicable.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 ALTERING OF IN-PLACE WORK

A. If any of the in-place work needs to be altered to accommodate any inspection, testing,
sample-taking or other similar services, comply with the Contract Document requirements for
Section 01 7329 - Cutting and Patching.

3.02 REPAIR AND PROTECTION
A. Upon completion of inspection, testing, sample-taking and similar services performed on the

Work, repair damaged work and restore substrates and finishes to eliminate deficiencies,
including deficiencies in the visual qualities or exposed finishes.  Comply with the Contract
Document requirements for finishes.  Protect work exposed by or for quality control service
activities, and protect repaired work.  Repair and protection is the Contractor's responsibility,
regardless of the assignment of responsibility for inspection, testing or similar services.

END OF SECTION 01 4500
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SECTION 01 4533
CODE-REQUIRED SPECIAL INSPECTIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Code-required special inspections.
B. Testing services incidental to special inspections.
C. Submittals.

1.02 RELATED REQUIREMENTS
A. Document 00 7200 - General Conditions:  Inspections and approvals required by public

authorities.
B. Section 01 3000 - Administrative Requirements:  Submittal procedures.

1.03 DEFINITIONS
A. Code or Building Code:  ICC (IBC), 2015 Edition of the International Building Code and

specifically, Chapter 17 - Special Inspections and Tests.
B. Authority Having Jurisdiction (AHJ):  Agency or individual officially empowered to enforce the

building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

C. National Institute of Standards and Technology (NIST).
1.04 REFERENCE STANDARDS

A. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; 2011.
B. ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures

and Related Commentaries; 2011.
C. AISC 360 - Specification for Structural Steel Buildings; 2010.
D. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.
E. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2008.
F. AWS D1.4/D1.4M - Structural Welding Code - Reinforcing Steel; 2011.
G. ICC (IBC) - International Building Code; 2015.
H. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Special Inspection Agency Qualifications:  Prior to the start of work, the Special Inspection

Agency shall:
1. Submit agency name, address, and telephone number, names of full time registered

Engineer and responsible officer.
2. Submit copy of report of laboratory facilities inspection made by NIST Construction

Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Submit certification that Special Inspection Agency is acceptable to AHJ.
C. Testing Agency Qualifications:  Prior to the start of work, the Testing Agency shall:

1. Submit agency name, address, and telephone number, and names of full time registered
Engineer and responsible officer.

2. Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Submit certification that Testing Agency is acceptable to AHJ.
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PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 SPECIAL INSPECTIONS FOR STEEL CONSTRUCTION

A. High-Strength Bolting Installation:  Verify items listed below comply with AISC 360, Section
M2.5.
1. Snug tight joints; periodic.

B. Structural Steel and Cold Formed Steel Deck Material:
1. Structural Steel:  Verify identification markings comply with AISC 360, Section M3.5;

periodic.
2. Other Steel:  Verify identification markings comply with ASTM standards specified in the

approved contract documents; periodic.
3. Submit manufacturer's certificates of compliance and test reports; periodic.

C. Welding:
1. Structural Steel and Cold Formed Steel Deck:

a. Complete and Partial Joint Penetration Groove Welds:  Verify compliance with AWS
D1.1/D1.1M; continuous.

b. Multipass Fillet Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.
c. Single Pass Fillet Welds Less than 5/16 inch Wide:  Verify compliance with AWS

D1.1/D1.1M; periodic.
d. Plug and Slot Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.
e. Single Pass Fillet Welds 5/16 inch or Greater:  Verify compliance with AWS

D1.1/D1.1M; continuous.
f. Floor and Roof Deck Welds:  Verify compliance with AWS D1.3/D1.3M; continuous.

2. Reinforcing Steel:  Verify items listed below comply with AWS D1.4/D1.4M and ACI 318,
Section 3.5.2.
a. Verification of weldability; periodic.
b. Reinforcing steel resisting flexural and axial forces in intermediate and special

moment frames as well as boundary elements of special structural walls of concrete
and shear reinforcement; continuous.

c. Shear reinforcement; continuous.
d. Other reinforcing steel; periodic.

3.02 SPECIAL INSPECTIONS FOR CONCRETE CONSTRUCTION
A. Reinforcing Steel, Including Prestressing of Tendons and Placement: Verify compliance with

approved contract documents and ACI 318, Sections 3.5 and 7.1 through 7.7; periodic.
B. Reinforcing Steel Welding:  Verify compliance with AWS D1.4/D1.4M and ACI 318, Section

3.5.2; periodic.
C. Design Mix:  Verify plastic concrete complies with the design mix in approved contract

documents and with ACI 318, Chapter 4 and 5.2; periodic.
D. Specified Curing Temperature and Techniques:  Verify compliance with approved contract

documents and ACI 318, Sections 5.11 through 5.13; periodic.
E. Concrete Strength in Situ:  Verify concrete strength complies with approved contract documents

and ACI 318, Section 6.2, for the following.
F. Formwork Shape, Location and Dimensions:  Verify compliance with approved contract

documents and ACI 318, Section 6.1.1; periodic.
3.03 SPECIAL INSPECTIONS FOR MASONRY CONSTRUCTION

A. Masonry Structures Subject to Special Inspection:
1. Empirically designed masonry, glass unit masonry and masonry veneer in structures

designated as "essential facilities".
2. Engineered masonry in structures classified as "low hazard..." and "substantial hazard to

human life in the event of failure".
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B. Verify each item below complies with approved contract documents and the applicable articles
of ACI 530/530.1/ERTA.
1. Inspections and Approvals:

a. Verify compliance with the required inspection provisions of the approved contract
documents; periodic.

b. Verify approval of submittals required by contract documents; periodic.
2. Compressive Strength of Masonry:  Verify compressive strength of masonry units prior to

start of construction unless specifically exempted by code; periodic.
3. Slump Flow and Visual Stability Index (VSI):  Verify compliance as self consolidating grout

arrives on site; continuous.
4. Joints and Accessories:  When masonry construction begins, verify:

a. Proportions of site prepared mortar; periodic.
b. Construction of mortar joints; periodic.
c. Location of reinforcement, connectors, prestressing tendons, anchorages, etc;

periodic.
5. Structural Elements, Joints, Anchors, Protection: During masonry construction, verify:

a. Size and location of structural elements; periodic.
b. Type, size and location of anchors, including anchorage of masonry to structural

members, frames or other construction; periodic.
c. Size, grade and type of reinforcement, anchor bolts and prestressing tendons and

anchorages; periodic.
d. Welding of reinforcing bars; continuous.

6. Grouting Preparation:  Prior to grouting, verify:
a. Grout space is clean; periodic.
b. Correct placement of reinforcing, connectors, prestressing tendons and anchorages;

periodic.
c. Correctly proportioned site prepared grouts and prestressing grout for bonded

tendons; periodic.
d. Correctly constructed mortar joints; periodic.

7. Preparation of Grout Specimens, Mortar Specimens and Prisms:  Observe preparation of
specimens; periodic.

C. Engineered Masonry in Buildings Designated as "Essential Facilities":  Verify compliance of
each item below with approved contract documents and the applicable articles of ACI
530/530.1/ERTA.
1. Inspections and Approvals:

a. Verify compliance with the required inspection provisions of the approved contract
documents; periodic.

b. Verify approval of submittals required by contract documents; periodic.
2. Compressive Strength of Masonry:  Verify compressive strength of masonry units prior to

start of construction and upon completion of each 5,000 square feet increment of masonry
erected during construction; periodic.

3. Preblended Mortar and Grout:  Verify proportions of materials upon delivery to site;
periodic.

4. Slump Flow and Visual Stability Index (VSI):  Verify compliance as self consolidating grout
arrives on site; continuous.

5. Engineered Elements, Joints, Anchors, Grouting, Protection:  Verify compliance of each
item below with approved contract documents and referenced standards.
a. Proportions of site prepared mortar; periodic.
b. Placement of masonry units and construction of mortar joints; periodic.
c. Placement of reinforcement, connectors, prestressing tendons, anchorages, etc.;

periodic.
d. Size and location of structural elements; periodic.
e. Type, size and location of anchors, including anchorage of masonry to structural

members, frames or other construction; continuous.
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f. Size, grade and type of reinforcement, anchor bolts and prestressing tendons and
anchorages; periodic.

g. Welding of reinforcing bars; continuous.
6. Preparation of Grout Specimens, Mortar Specimens and Prisms:  Observe preparation of

specimens; continuous.
END OF SECTION 01 4533
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SECTION 01 5000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. This Section includes: administrative and procedural requirements for temporary services and 
facilities, including such items as temporary utility services, temporary construction and support 
facilities, and project security protection.

B. Temporary Controls:  Barriers, enclosures, and fencing.
C. Security requirements.
D. Waste removal facilities and services.

1.02 USE CHARGES
A. Maintain utilities in Owner’s name.
B. No cost or usage charges for temporary services or facilities are chargeable to the Owner or

Architect. Cost or use charges for temporary services or facilities will not be accepted as a basis
of claims for a change order extra.

1.03 TEMPORARY CONSTRUCTION AND SUPPORT FACILITIES
A. Provide adequate temporary facilities at each stage of construction.  Provide a reasonably neat

and uniform appearance in temporary construction and support facilities.  Temporary
construction and support facilities required for the project include but are not limited to the
following:
1. Temporary Heat: Provide temporary heat where needed for performance of the Work,

curing or drying of recently installed work or protection of work in place from adverse
effects of low temperatures or high humidity.  Select facilities known to be safe and without
deleterious effect upon the Work in place or being installed.  Coordinate with ventilation
requirements to maintain an appropriate minimum temperature in permanently enclosed
portions of the building and areas where finished work has been installed.  Provide
temporary heating units that have been tested and labeled by UL, FM, or other recognized
trade association related to the fuel being consumed.  The permanent boiler equipment
may be used after it has been completed.  Use of the permanent heating equipment for
construction purposes shall not alter or shorten the Owner's warranty in any way.  If
permanent equipment is used, all units and filters shall be cleared or replaced at
substantial completion. Contractor shall pay cost of heat source until Substantial
Completion.

2. Field Offices: Provide temporary field office of sufficient size to accommodate required
office personnel at the project site.  Provide an insulated, weather-tight, lockable entrance,
serviceable finishes, and mechanical and electrical equipment necessary to achieve
ambient conditions necessary.

3. Sanitary Facilities: Sanitary facilities include temporary toilets, wash facilities and drinking
water fixtures.  Comply with governing regulations including safety and health codes for the
type, number, location, operation and maintenance of fixtures and facilities.  Use of the
Owner's permanent toilet facilities will not be permitted.

4. Temporary Enclosures:
a. Provide temporary enclosure of materials, equipment, work in progress and

completed portions of the Work to provide protection to the Work and employees from
effects of exposure, foul weathers, other construction operations, and similar activities
on the site.  Provide temporary enclosures where temporary heat is needed and the
permanent building enclosure is not yet completed.

b. Coordinate enclosures with ventilating and material drying or curing requirements to
avoid dangerous conditions and effects.  Keep excavations clear of water and provide
temporary enclosures, grading and pumps necessary to insure this.

5. Collection and Disposal of Wastes: Establish a system for daily collection and periodic
disposal of waste materials from construction areas and elsewhere on the site.  Schedule
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collection so that collection containers do not overflow. Enforce requirements strictly. 
Dispose of waste material in a lawful manner. See Section 01 7419 – Construction Waste
Management and Disposal.

6. Temporary Fire Protection: Develop and supervise an overall fire prevention, first-aid and
fire protection program for personnel at the project site.  Review needs with the local fire
department officials and establish procedures to be followed.  Instruct personnel in
methods and procedures to be followed.  Comply with the applicable recommendations of
NFPA Standard 10 "Standard for Portable Fire Extinguishers".  Locate fire extinguishers
where they are most convenient and effective for their intended purpose.  Store
combustible materials in containers in recognize fire-safe locations.  Post warnings and
information and enforce strict discipline.  Maintain unobstructed access to fire
extinguishers, fire hydrants and other hazardous fire exposure area.  Prohibit smoking in
hazardous fire exposure areas.  Provide supervision of welding operations, combustion
type temporary heating units, and similar sources of ignition for possible fires.

7. Barricades, Warning Lights and Signs: Appropriate signing and barricades shall be placed
notifying the public of construction activities.  Warning signs and barricades shall be in
compliance with the Minnesota Manual on Uniform Traffic Control Devices.  Roadway
closing shall be coordinated with the City.  Comply with recognized standards and code
requirements for the erection of substantial, structurally adequate barricades where
needed to prevent accidents and losses.  Paint with appropriate colors, graphics and
warning signs to inform personnel at the site and the public, of the hazard being protected
against.  Provide lighting, including flashing lights, where appropriate and needed.

8. Street and/or Sidewalk Cleaning: Provide as necessary.
1.04 TEMPORARY UTILITY SERVICES 

Where the local utility company provides only a portion of the temporary utility, provide the
remainder with matching, compatible materials and equipment. Comply with the utility
company's recommendations.  Use qualified workers for installation of temporary services and
facilities.  Locate temporary services and facilities where they will serve the entire project
adequately and result in minimum interference with the performance of the Work.  Relocate,
modify and extend services and facilities as required during the course of work so as to
accommodate the entire work of the project.  Engage the local utility company to install
temporary service to the project, or to make connections to existing service.  Where necessary,
arrange for an acceptable time when service can be interrupted to make connections for
temporary services.

A. Temporary utility services required for use at the project site may include but are not limited to
the following:
1. Water service and distribution: Install water service and distribution piping of sizes and

pressures adequate for construction purposes during the construction period and until
permanent service is in use.  Pay water service use charges, whether metered or
otherwise, for all water used by entities authorized to be at or to perform work at the
project site.

2. Temporary electric power and light: Provide a weatherproof, grounded temporary electric
power service and distribution system of sufficient size, capacity and power characteristics
to accommodate performance of work during the construction period.  Whenever an
overhead floor or roof deck has been installed, install temporary lighting adequate to
provide sufficient illumination for safe work and traffic conditions in every area of work. 
Comply with applicable NEMA, NECA and UL standards and governing regulations for
materials and layout of temporary electric service, including those requirements included in
Division 26 sections.  Allow for operation of security and protection requirements, without
the necessity of operating the entire temporary lighting system.  Protect lamps where
fixtures are exposed to breakage by construction operations.  Provide exterior fixtures
where fixtures are exposed to the weather or moisture.  Remove the temporary system
when no longer needed.

3. Telephone service: Arrange for the local telephone company to install temporary service to
the project.  At each telephone location post a list of important telephone numbers.
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1.05 BARRIERS
A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas

that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Provide barricades and covered walkways required by governing authorities for public
rights-of-way and for public access to existing building.

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
1.06 FENCING

A. Provide 6 foot high fence around construction site; equip with vehicular and pedestrian gates
with locks.

1.07 SECURITY - SEE SECTION 01 3553
A. Provide security and facilities to protect Work, existing facilities, and Owner's operations from

unauthorized entry, vandalism, or theft.
1.08 WASTE REMOVAL

A. Provide waste removal facilities and services as required to maintain the site in clean and
orderly condition.

B. Provide containers with lids.  Remove trash from site periodically.
C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable

non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

D. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers
with lids.

1.09 WINTER CONDITIONS
A. Contractor shall allow for normal seasonal conditions in scheduling and estimating. The

provision of heat, thawing, insulating and other activities typically required in the seasons, during
which Construction will be performed, shall be included in the base price and shall not be
separately billed to the Owner.

1.10 REGULATIONS
A. Comply with requirements of local laws and regulations governing construction and local

industry standards, in the installation and maintenance of temporary services and facilities. 
Regulations which must be complied with for the project include but are not limited to the
following:

B. Building Codes including local requirements of permits, testing and inspection.
C. Health and safety regulations.
D. Utility company regulations and recommendations governing temporary utility services.
E. Police and Fire Department rules and recommendations.
F. Police and Rescue Squad recommendations.
G. Environmental protection regulations governing use of water and energy, and the control of

dust, noise and other nuisances.
H. Stormwater and erosion control regulations.

1.11 STANDARDS
A. Provide only materials and equipment that are recognized as being suitable for the intended

use, by compliance with appropriate standards.  Comply with the requirements of NFPA Code
241, "Building Construction and Demolition Operations", the ANSI-A10 Series standards for
"Safety Requirements for Construction and Demolition", and the NECA National Joint Guideline
NJG-6 "Temporary Job Utilities and Services".
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1.12 INSPECTIONS
A. Arrange for required inspections and tests by governing authorities, and obtain required

certifications and permits for use.
PART 2  PRODUCTS
2.01 GENERAL

A. Provide each temporary service and facility ready for use at each location when the service or
facility is first needed to avoid delay in performance of the Work.  Maintain, expand as required
and modify temporary services and facilities as needed throughout the progress of the Work.

B. At the earliest feasible time, change over from the use of temporary utility service to the use of
the permanent service, to enable removal of the temporary utility and to eliminate possible
interference with completion of the Work.

C. Operate and maintain temporary services and facilities in a safe and efficient manner.  Do not
overload temporarily services or facilities, and do not permit them to interfere with the progress
of the Work.  Do not allow unsanitary conditions, public nuisances or hazardous conditions to
develop or persist on the site.  Take necessary fire prevention measures.  Maintain site security
and protection facilities in a safe, lawful and publicly acceptable manner.

PART 3  EXECUTION
3.01 GENERAL

A. Enforce strict discipline in use of temporary services and facilities at the site.  Limit availability of
temporary services and facilities to essential and intended uses to minimize waste and abuse. 
Do not allow hazardous, dangerous or unsanitary conditions to develop or persist on the project
site.  Maintain the operation of temporary enclosures, heating cooling, humidity control,
ventilation and similar facilities as required to achieve indicated results in the Work and to avoid
the possibility of damage to the Work or to temporary facilities.

B. Remove each temporary service and facility promptly when the need for it has been replaced by
the use of a permanent facility, or no later than substantial completion.  Repair damaged work,
clean exposed surfaces and replace work which cannot be satisfactorily repaired.  At substantial
completion, clean and renovate permanent services and facilities that have been used to
provide temporary services and facilities during the construction period.

END OF SECTION 01 5000
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SECTION 01 5713
TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Obtain and comply with NPDES Permit.
B. Implement SWPPP Plan for this project as prepared by the Owner’s consultant.
C. Implement “Best Management Practices” (BMP) to control stormwater, erosion and 

sedimentation.
D. Restoration of any areas that exhibit erosion.
E. Perform all inspection, maintenance and management during the project to comply with

NPDES.
F. Protect Owner from costs, fines, or assessment due to non-compliance by Contractor with laws,

regulations, and controls.
1.02 RELATED REQUIREMENTS

A. Section 31 0000 - EARTHWORK
B. The Owner’s Consultant will prepare the SWPPP.

1.03 REFERENCES
A. Developing your Stormwater Pollution Prevention Plan, US Environmental Protection Agency.
B. Minnesota Stormwater Manual, Minnesota Pollution Control Agency.

1.04 PERFORMANCE REQUIREMENTS
A. Comply with all requirements of the U.S. Environmental Protection Agency and Minnesota

Pollution Control Agency and __________ Watershed District for stormwater, erosion, and
sedimentation control.

B. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until
applicable permits have been obtained.

C. Install all controls required for compliance with permit:
1. Best Management Practices (BMP) including silt fence, perimeter controls, soil

stabilization, sediment controls, wash-out area, construction entrances, spill protection,
storage areas, signage and other as required.

2. Implement regular maintenance inspections and logging programs and document these as
required.

3. Maintain records on site.
4. Provide education of employees for compliance with referenced standards.

D. Perform all interim measures to comply with requirements including mulching and temporary
seeding.

E. Clean, maintain, repair and enhance all in-place controls during the project.
F. Pay all fines and assessments levied during this project for non-compliance and reimburse

Owner for all costs incurred by owner due to contractor non-compliance.
G. Remove all temporary installations, install or repair all items that are to remain in place and file

all required notices of termination at the end of the project.
1.05 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.
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PART 2  PRODUCTS
2.01 MATERIALS

A. Stormwater erosion and sedimentation control materials  must comply with NPDES/MPCA and
may include, but are not limited to:
1. Mulch
2. Grass Seed For Temporary Cover
3. Straw Bales
4. Bale Stakes
5. Silt Fence Fabric
6. Silt Fence Posts
7. Gravel
8. Riprap

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine site and identify existing features that contribute to erosion resistance; maintain such
existing features to greatest extent possible.

3.02 PREPARATION
A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.

3.03 SCOPE OF PREVENTIVE MEASURES
A. Provide specific measures for stormwater, erosion and sedimentation control as outlined in the

performance requirements in this Section.
END OF SECTION 01 5713
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SECTION 01 5721
INDOOR AIR QUALITY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Construction procedures to promote adequate indoor air quality after construction.
B. Building flush-out after construction and before occupancy.
C. Testing indoor air quality after completion of construction.

1.02 PROJECT GOALS
A. Minimize dust and airborne particulates in HVAC ducts and equipment by protecting ducts and

equipment from construction dust.
B. Minimize airborne contaminants in project space by furnishing products meeting the

specifications and avoiding construction practices that could result in contamination of installed
products leading to indoor air pollution.

1.03 RELATED SECTIONS
A. Section 01 9100 - Green Building Requirements.
B. All sections as related to this Work.

1.04 REFERENCES
A. American Society of Heating, Refrigeration and Air-Conditioning Engineers, Inc. (ASHRAE);

1791 Tullie Circle, NE, Atlanta, GA 30329. Tel: (404) 636-8400. Fax: (404) 321-5478.
B. Bay Area Air Quality Management District (BAAQMD); 939 Ellis Street, San Francisco, CA

94129. Tel: (415) 771-6000. www.baaqmd.gov.
C. Center for Resource Solutions (CRS); Presidio Building, 49 P.O. Box 29152, San Francisco, CA

94129. Tel: (415) 561-2100. Fax: (415) 561-2105. www.resource-solutions.org or
www.green-e.org.

D. Green Seal; 1001 Connecticut Avenue, NW, Suite 827, Washington, DC 20036-5525. Tel: (202)
872-6400. Fax: (202) 872-4324. www.greenseal.org.

E. South Coast Air Quality Management District (SCAQMD); 21865 E. Copley Drive, Diamond Bar,
CA 91765. Tel: (909) 396-2000. www.aqmd.gov.

F. U.S. Green Building Council (USGBC) LEED® for Homes; 1015 18th Street, NW, Suite 805,
Washington, DC 20036. Tel: (202) 82-USGBC or (202) 828-7422. Fax: (202) 828-5110.
www.usgbc.org/leed/homes.

G. Minnesota Green Communities Guidelines, www.greencommunitiesonline.org/minnesota.
H. SMACNA (OCC) - IAQ Guidelines for Occupied Buildings Under Construction; 2007.

1.05 DEFINITIONS
A. Adsorptive Materials:  Gypsum board, acoustical ceiling tile and panels, carpet and carpet tile,

fabrics, fibrous insulation, and other similar products.
B. Contaminants:  Gases, vapors, regulated pollutants, airborne mold and mildew, and the like, as

specified.
C. Particulates:  Dust, dirt, and other airborne solid matter.
D. Wet Work:  Concrete, plaster, coatings, and other products that emit water vapor or volatile

organic compounds during installation, drying, or curing.
1.06 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for submittal procedures.
B. Interior Finishes Installation Schedule:  Identify each interior finish that either generates odors,

moisture, or vapors or is susceptible to adsorption of odors and vapors, and indicate air
handling zone, sequence of application, and curing times.
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C. Duct and Terminal Unit Inspection Report.
1.07 QUALITY ASSURANCE

A. Testing and Inspection Agency Qualifications:  Independent testing agency having minimum of
5 years experience in performing the types of testing specified.

PART 2  PRODUCTS
2.01 MATERIALS

A. A. Low VOC Materials: See 01 4100 - Regulatory Requirements for specific requirements for
materials with low VOC content.

PART 3  EXECUTION
3.01 CONSTRUCTION PROCEDURES

A. Prevent the absorption of moisture and humidity by adsorptive materials by:
1. Sequencing the delivery of such materials so that they are not present in the building until

wet work is completed and dry.
2. Delivery and storage of such materials in fully sealed moisture-impermeable packaging.
3. Provide sufficient ventilation for drying within reasonable time frame.

B. Begin construction ventilation when building is substantially enclosed.
C. When working in a portion of an occupied building, prevent movement of air from construction

area to occupied area.
D. HVAC equipment and supply air ductwork may be used for ventilation during construction:

1. Operate HVAC system on 100 percent outside air, with 1.5 air changes per hour,
minimum.

2. Ensure that air filters are correctly installed prior to starting use; replace filters when they
lose efficiency.

3. Do not use return air ductwork for ventilation.
4. Seal return air inlets or otherwise positively isolate return air system to prevent

recirculation of air; provide alternate return air pathways.
5. Ensure that warranty for HVAC starts at date of substantial completion.

E. Do not store construction materials or waste in mechanical or electrical rooms.
F. Prior to use of return air ductwork without intake filters clean up and remove dust and debris

generated by construction activities.
1. Inspect duct intakes, return air grilles, and terminal units for dust.
2. Clean plenum spaces (new and existing), including top sides of lay-in ceilings, outsides of

ducts, tops of pipes and conduit.
3. Clean tops of doors and frames.
4. Clean mechanical and electrical rooms, including tops of pipes, ducts, and conduit,

equipment, and supports.
5. Clean return plenums of air handling units.
6. Remove intake filters last, after cleaning is complete.

G. Do not perform dusty or dirty work after starting use of return air ducts without intake filters.
H. Use other relevant recommendations of SMACNA (OCC) for avoiding unnecessary

contamination due to construction procedures.
I. Maintain proper signage designating all interior areas as non-smoking and enforce.

END OF SECTION 01 5721
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SECTION 01 6000
MATERIAL AND EQUIPMENT

PART 1  GENERAL
1.01 TRANSPORTATION AND HANDLING

A. All material shall be handled with care and proper measures taken to avoid damage to all
materials.  Damaged materials shall not be incorporated into the project.  Unsuitable materials
(soils, pavements, miscellaneous materials, etc.) which are removed and scheduled for disposal
become the property of the Contractor and are to be hauled away and disposed.

1.02 STORAGE OF MATERIALS
A. The Contractor shall store materials in a manner such as to protect them from the elements. 

Materials shall not be stored directly on the ground.  Stored materials shall be covered to protect
from wind damage or moisture damage.  Do not deliver materials to the site until shortly before
they are required.  Deliver packaged products in their original, unopened containers.

1.03 SELECTIONS
A. Colors and patterns of finished materials shall be selected by the Architect from the

manufacturer's standard colors and patterns, unless otherwise specified.
1.04 QUALITY ASSURANCE

A. Provide products of the same kind, from a single source.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION 01 6000
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SECTION 01 7329
CUTTING AND PATCHING

PART 1  GENERAL
1.01 SCOPE OF WORK

A. "Cutting and Patching" includes cutting into existing construction to provide for the installation or
performance of other work and subsequent fitting and patching required for restoring surfaces
to their original condition. Additionally, "Cutting and Patching" is performed for coordination of
the Work, to uncover work for access or inspection, to obtain samples for testing, to permit
alterations to be performed or for other similar purposes.  Each Contractor shall be responsible
for executing their own cutting and patching necessary for the installation of their work.

1.02 QUALITY ASSURANCE
A. Requirements for Structural Work:  Do not cut and patch structural work in a manner that would

result in a reduction of load-carrying capacity or of load-deflection ratio.
B. Operational and Safety Limitations:  Do not cut and patch operational elements or safety related

components in a manner that would result in:  a reduction of their capacity to perform in the
manner intended, increased maintenance, decreased operational life, or decreased safety.

C. Visual Requirements:  Do not cut and patch work in a manner that would, in the Architect's
opinion, result in lessening the building's aesthetic qualities or in substantial visual evidence of
cut and patch work.  Remove and replace work judged by the Architect to be cut and patched in
a visually unsatisfactory manner.  If possible retain the original installer or fabricator, or another
recognized experienced and specialized firm to cut and patch the work.

D. Rated Assemblies: Do not cut and patch rated assemblies where possible. When cutting is
required, patch in a manner approved by the Building Official to maintain the integrity and rating
of the assembly.

PART 2  PRODUCTS
2.01 GENERAL

A. Except as otherwise indicated, use materials for cutting and patching that are identical to
existing materials.  Use materials for cutting and patching that will result in equal-or-better
performance characteristics.

PART 3  EXECUTION
3.01 INSPECTION AND COORDINATION

A. Examine the surfaces to be cut and patched and the conditions under which the work is to be
performed.  If unsafe or otherwise unsatisfactory conditions are encountered, take corrective
action before proceeding with the Work.

3.02 TEMPORARY SUPPORT AND PROTECTION
A. Provide temporary support of work to be cut as necessary.  Protect other work during cutting

and patching to prevent damage.  Provide protection from adverse weather conditions for that
part of the project that may be exposed during cutting and patching operations.

3.03 PERFORMANCE
A. General:  Employ skilled workers to perform cutting and patching work.
B. Cutting:  In general, where cutting is required, use hand or small power tools designed for

sawing or grinding, not hammering and chopping.  Cut through concrete and masonry using a
cutting machine to insure a neat hole.  Cut holes and slots neatly to size required with minimum
disturbance to adjacent work.  Avoid marring existing finished surfaces.  Temporarily cover
openings when not in use.

C. Patching:  Patch with seams that are durable and invisible.
END OF SECTION 01 7329
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SECTION 01 7419
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. This Section includes required recycling and recovery of the following waste materials and 
applies to listed waste materials produced during the Work:
1. Concrete and Masonry: Clean concrete, brick, rock and masonry.
2. Metals:  Metal scrap including iron, steel, copper, brass and aluminum.
3. Untreated Wood: Unpainted, untreated dimensional lumber, timber beams, engineered

wood products, plywood, oriented strand board, Masonite, particleboard, wood shipping
pallets and crates.

4. Gypsum Wallboard Scrap: Excess drywall construction materials including cuttings, other
scrap and excess materials if local market is available.

5. Paper and Cardboard: Discarded office refuse including unwanted files, correspondence,
etc.  Clean, corrugated cardboard used for packaging, etc.

B. Non-Recyclable Waste: Collect and segregate non-recyclable waste for delivery to a permitted
landfill site.
1. Mixed, Solid Waste: Solid waste commonly collected as a municipal service, exclusive of

waste materials listed above.
1.02 RELATED SECTIONS

A. Section 01 2300 - Alternates.
B. Section 01 9100 - Green Building Requirements.
C. All Sections as related to work.

1.03 ALTERNATES
A. Alternate 2:  Reduce waste materials to the maximum extent possible with at least 25% of

non-hazardous construction debris diverted from the landfill, and a goal of 75% of
non-hazardous construction debris diverted from the landfill.

1.04 DEFINITIONS
A. Recovery: Any process that reclaims materials, substances, energy, or other products

contained within or derived from waste on-site.  It includes waste-to-energy, composting and
other processes.

B. Recycling:  The process of collecting and preparing recyclable materials and reusing them in
their original form or in manufacturing processes that do not cause the destruction of recyclable
materials in a manner that precludes further use.

C. Waste Materials: Large and small pieces of listed materials which are excess to contract
requirements and generally include materials to be recycled and/or recovered from existing
construction and items of trimmings, cuttings and damaged goods resulting from new
installations, which cannot be effectively used in the Work.

1.05 SUBMITTALS
A. See Section 013323 - Shop Drawings, Product Data and Samples, for submittal procedures.
B. Construction Waste Management Plan:

1. Before start of construction, develop a construction waste management plan indicating
how Contractor proposes to collect, segregate, recycle and recover construction wastes
and debris generated by the Work.

2. Include a list of recycling facilities to which indicated recyclable materials will be sent for
recycling, or name of off-site waste recycling facility were waste will be sorted and recycled
as specified.
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3. Identify materials that are not recyclable or otherwise recoverable that must be disposed of
in a landfill or other means acceptable under governing State of Minnesota and local
regulations.  List permitted landfills and/or other disposal means to be employed.

1.06 QUALITY ASSURANCE
A. Regulatory Requirements: Comply with applicable requirements of the State of Minnesota and

applicable local ordinances and regulations concerning management of construction,
demolition, land clearing, inert, and yard trash debris and subsequent modifications and
amendments to same.

B. Disposal Sites, Recyclers, and Waste Materials Processors: Use only facilities properly
permitted by the State of Minnesota and by local authorities where applicable.

C. Pre-Construction Waste Management Conference: Prior to beginning work at the site, schedule
and conduct a conference to review the Construction Waste Management Plan and discuss
procedures, schedules and specific requirements for waste materials recycling and disposal. 
Discuss coordination and interface between Contractor and other construction activities. 
Identify and resolve problems of compliance with requirements.  Record minutes of the meeting,
identifying conclusions reached and matters requiring further resolution. Maintain waste
management as an agenda item at future construction meetings.
1. Attendees: Contractor and related Contractor personnel associated with work of this

section, including personnel in charge of the waste management program; Architect;
material suppliers where appropriate, waste management subcontractor/vendor, and such
additional Owner personnel as Owner deems appropriate.

2. Plan Revision: Make revisions to Construction Waste Management Plan agreed upon
during the meeting and incorporate resolutions agreed to be made subsequent to the
meeting.

D. Implementation: Designate an on-site party responsible for instructing workers and
implementing Construction Waste Management Plan.  Distribute copies of Construction Waste
Management Plan to job site foreman and each subcontractor.  Include waste management and
recycling in worker orientation.  Provide on-site instruction on appropriate separation, handling,
recycling and recovery methods to be used by all parties at the appropriate stages of the work at
the site.  Include waste management and recycling discussion in pre-fabrication meetings with
subcontractors and fabricators.  Also include discussion of waste management and recycling in
regular job meetings and job safety meetings conducted during the course of work at the site.

1.07 STORAGE AND HANDLING
A. Site Storage:  Remove materials for recycling and recovery from the work location to approved

containers or storage areas as required.
B. Position containers for recyclable and recoverable waste materials at a designated location on

the Project Site.  If materials are sorted on site, provide separate collection containers or
storage areas for not less than the following materials:
1. Concrete and masonry.
2. Metals.
3. Untreated lumber.
4. Gypsum wallboard scrap.
5. Paper and cardboard.

C. Change-out loaded containers for empty containers as demand requires.
D. Handling: Deposit indicated recyclable, and recoverable materials in storage areas or containers

in a clean (no mud, adhesives, solvents, petroleum contamination), debris-free condition.  Do
not deposit contaminated materials.

E. If the contamination chemically combines with the material so that it cannot be cleaned, do not
deposit into the recycle containers.

F. Maintain records of material recycling and disposal for review by Architect/Owner.
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1.08 PROJECT/SITE CONDITIONS
A. Environmental Requirements:  Transport recyclable and recoverable waste materials 

from the Work Area to containers and carefully deposit in the containers without excess noise
and interference with other activities, to minimize noise and dust.
1. Do not place recyclable waste materials on the ground adjacent to a container.

B. Existing Conditions: Coordinate with "Instructions to Bidders" and "Supplementary Conditions."
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 WASTE MANAGEMENT

A. General: Implement waste management procedures in accordance with Construction 
Waste Management Plan.  Maintain procedure throughout the life of this Contract.

B. Source Separation On- or Off-Site: Either separate, store, protect, and handle at the project site
all identified recyclable and recoverable waste products to prevent contamination of materials
and maximize recyclability and recoverability of materials or mix all identified recyclable and
recoverable waste products for separation off-site.

C. Arrange for the regular collection, transport from the site, and delivery to respective approved 
recycling centers of indicated recyclable waste materials.

D. Delivery Receipts: Arrange for timely pickups from the site or deliveries to approved recycling
facilities of designated waste materials to keep construction site clear and prevent
contamination of materials.

3.02 RECYCLABLE WASTE MATERIALS HANDLING
A. General: The following paragraphs supplement handling requirements for various of the

materials identified for classification and recycling listed in Part 1 "Summary" article above.
1. Concrete and Masonry: Free of metals, woods and other contaminates.  If possible during

demolition, crush existing concrete and concrete masonry units on-site into aggregate size.
 Store crushed material on-site in clean area to avoid contamination from other materials
or building processes.  Reuse on-site crushed material for fill, for stabilizing soils, or as
base and sub-base materials.  If crushing on site is impractical, store material during
demolition processes on site in clean, uncontaminated area.  Transport concrete and
masonry materials to a certified concrete recycler as needed.

2. Metals: Cut items to lengths and sizes to fit within the container provided when necessary. 
Where there is sufficient quantity of a specific recyclable waste item (for example:
salvaged metal roofing or duct work), make special arrangements for items to be bundled,
banded or tied, and stack in a designated location for a special pick-up.

3. Untreated Wood: Salvaged wood materials to be free of metals, concrete, gypsum
wallboard, insulation, and other contaminating materials.  Stack dimensional wood into like
piles.  For example, store 2 x 4s with other 2 x 4s, and 2 x 6s with other 2 x 6s.  Also, if
quantity is sufficient, separate piles into lengths of 4-foot increments.  Reuse lumber on
site as studs, backing, blocking or other uses where appropriate.  Stack non-dimensional
wood in piles for possible reuse on-site or transport off-site.  Depending on size of lumber,
recycle or chip wood for plant mulch.  If wood materials cannot be used on site, transport
to a certified wood recycler or reuse center.

4. Gypsum Wallboard Scrap: Separate gypsum wallboard from other wastes.  Dispose of
waste gypsum wallboard off-site at a gypsum reclamation or recycling facility, or on-site as
a soil amendment.

5. Paper and Cardboard: Classify and handle waste paper goods as follows:
a. Cardboard and paperboard cartons and boxes: knock-down, fold flat, and deposit in

appropriate recycle container.
END OF SECTION 01 7419
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SECTION 01 7700
CLOSEOUT PROCEDURES

PART 1  GENERAL
1.01 PROJECT CLOSEOUT

A. Project closeout is the term used to describe certain collective project requirements, indicating
completion of the Work that are to be fulfilled near the end of the Contract time in preparation
for final acceptance and occupancy of the Work by the Owner, as well as final payment to the
Contractor and the normal termination of the Contract.  Specific requirements for individual units
of work are included in the appropriate sections in Division 2 through 35.

1.02 TIME OF CLOSEOUT
A. Time of closeout is directly related to "Substantial Completion"; therefore, the time of closeout

will be a single time period for the entire Work that is certified as substantially complete and for
which final certification of occupancy has been issued by the City at different dates.

1.03 NOTIFICATION BY CONTRACTOR
A. Contractor shall give written notice to the Owner 75 days prior to the time of Substantial

Completion that the project will be occupiable by the Owner on the date of Substantial
Completion. Owner shall be entitled to rely, or that written notice for purposes of leasing of units,
securing insurance coverage, marketing and such other purposes related to Owner’s use of the
completed project.

1.04 PREREQUISITES TO SUBSTANTIAL COMPLETION
A. General:  Complete the following before requesting the Architect's inspection for certification of

substantial completion.  List known exceptions in the request.
1. Occupancy permits and similar approvals or certifications by governing authorities and

franchised services, assuring Owner's full access and use of completed work.
2. Warranties (guarantees), maintenance agreements and similar provisions of contract

documents. All warranties shall start on the date of Substantial Completion.
3. Test/adjust/balance records, maintenance instructions, start-up performance reports, and

similar change-over information germane to Owner's occupancy, use, operation and
maintenance of completed work.

4. Application for reduction (if any) of retainage, and consent of surety.
5. Advise to Owner on coordination of shifting insurance coverages, including proof of

extended coverages as required.
6. Listing of Contractor's incomplete work, recognized as exceptions to Architect's Certificate

of Substantial Completion.
7. Removal of temporary facilities, services, surplus materials, rubbish and similar elements.

B. Progress Payment:  In the progress payment request that coincides with, or is the first request
following, the date substantial completion is claimed, show either 100% completion for the
portion of the Work claimed as "substantially complete", or list incomplete items, the value of
incomplete work, and reasons for the Work being incomplete.

C. Submittals:  Submit along with the progress payment, the following items:
1. Supporting documentation for completion as indicated in these contract documents.
2. A statement showing an accounting of changes to the Contract Sum.
3. Record drawings, maintenance manuals, and similar final record information.

D. Work to be completed:  Complete the items in order for the Work to be "substantially complete".
1. All primary building systems shall be essentially complete.
2. Deliver tools, spare parts, and extra stock of material and similar physical items to the

Owner.
3. Make the final change-over of locks and transmit the keys to the Owner.  Advise the

Owner's personnel of the change-over in security provisions.
4. Complete start-up testing of systems, and instruction of the Owner's operating and

maintenance personnel.  Discontinue or change over and remove temporary facilities and
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services from the project site, along with construction tools and facilities, mock-ups, and
similar elements.

5. Touch-up and otherwise repair and restore marred exposed finishes.
6. Do final cleaning.

1.05 INSPECTION FOR SUBSTANTIAL COMPLETION
A. Upon receipt of the Contractor's request, the Architect will proceed with inspection.  The Owner

will also inspect the Work.  The Contractor shall inspect all building areas for similar deficiencies
or conditions noted by the architect for compliance with the contract.  Following the inspection,
the Architect will either prepare the certificate of substantial completion or will advise the
Contractor of work which must be performed before the certificate will be issued.  Contractor will
submit a list of incomplete items with request.

B. Issue of "Certificate of Substantial Completion":  When the Work, in the Architect's judgment,
has progressed to the point where only minor corrective actions are necessary and the final
certificate of occupancy has been issued by the City, the Architect will issue a certificate of
substantial completion.  The certificate shall be AIA Document G704, Certificate of Substantial
Completion, and latest edition.  The certificate may include attached documents such as a
"punch-list" for final acceptance, requirements of work that are incomplete and of obligations
that have not been fulfilled but are required for final acceptance.  Failure to include items on
such lists does not alter the responsibility of the Contractor to complete all work in accordance
with the contract documents.

1.06 PREREQUISITES TO FINAL ACCEPTANCE
A. Procedures:  Complete the following before requesting the Architect's certification of final

acceptance and final payment as required by the General Conditions.  List known exceptions, if
any, in the request.
1. Remove temporary protection devices and facilities.
2. Submit the final payment request with final releases and supporting documentation not

previously submitted and accepted.  Include certificates of insurance for products and
completed operations where required.

3. Submit a copy of the Architect's final punch-list of itemized work to be completed or
corrected, stating that each item has been completed or otherwise resolved for
acceptance.

4. Submit evidence of final, continuing insurance coverage complying with insurance
requirements.

5. Submit final meter reading for utilities and similar data either as of the date of substantial
completion or else when the Owner took possession of and responsibility for
corresponding elements of the Work.

6. Submit assurance, satisfactory to Owner that unsettled claims will be settled and that work
not actually completed and accepted will be completed without undue delay.

7. Submit proof, satisfactory to Owner, that taxes, fees and similar obligations of Contractor
have been paid.  (AIA document G706 and 706A)

8. Changeover of door locks and other Contractor's access provisions to Owner's property.
9. Submit lien waivers from Contractor, Subcontractors and material suppliers in the full

amount of the contract.
10. Turn over as-built record documents.
11. Contractor shall satisfy requirements for site area restoration, street maintenance and

repair.
1.07 RECORD DOCUMENT SUBMITTALS

A. Requirements for record documents are indicated in the individual sections of these
specifications as well as in the General Conditions.

B. Do not use record documents for construction purposes; protect from deterioration and loss in a
secure, fire-resistive location; provide access to record documents for the Architect's reference
during normal working hours.
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C. Record Drawings:
1. The Contractor shall maintain a record set of reproducible copies of the Contract Drawings

and shop drawings in a clean, undamaged condition.  Mark-up the set of record
documents to show the actual installation where the installed work varies substantially
from the Work as originally shown.  Mark whichever drawing is most capable of showing
the actual "field" condition fully and accurately; however, where shop drawings are used for
mark-up, record a cross-reference at the corresponding location on the working drawings. 
Give particular attention to concealed work that would be difficult to measure and record at
a later date.

2. Provide two sets in hardcopy and DVD format to the Owner upon completion.
D. Record Specifications:

1. Maintain one complete copy of the Project Manual, including specifications and addenda,
and one copy of other written construction documents such as change orders and similar
modifications issued in printed form during construction.  Mark these documents to show
substantial variations in the actual work performed in comparison with the text of the
specifications and modifications as issued.  Give particular attention to substitutions,
selection of options and similar information on work where it is concealed or cannot
otherwise be readily discerned at a later date by direct observation.  Note related record
drawing information and product data, where applicable.

2. Provide two sets in hardcopy and DVD format to the Owner upon completion.
E. Record Product Data:

1. Maintain one copy of each product data submittal.  Mark these documents to show
significant variations in the actual work performed in comparison with the submitted
information.  Include both variations in the products as delivered to the site and variations
from the manufacturer's instructions and recommendations for installation.  Give particular
attention to concealed products and portions of the Work which cannot otherwise be
readily discerned at a later date by direct observation.  Note related change orders and
mark-up of record drawings and specifications.

2. Provide two sets in hardcopy and DVD format to the Owner upon completion.
F. Maintenance Manuals:

1. Provide two sets in hardcopy and DVD format to the Owner upon completion.
2. Organize operating and maintenance data into suitable sets of manageable size.  Bind

data into individual binders properly identified and indexed.  Bind each set of data in a
heavy-duty, 3-ring vinyl-covered binder, with pocket folders for folded sheet information. 
Mark the appropriate identification on both front and spine of each binder.  Include the
following types of information in operation and maintenance manuals:
a. Emergency instructions.
b. Spare parts listing.
c. Copies of warranties.
d. Shop drawings and product data

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 GENERAL OPERATING AND MAINTENANCE INSTRUCTION

A. Arrange for each installer of operating equipment and other work that requires regular or
continuing maintenance, to meet at the site with the Owner's personnel to provide necessary
basic instruction in the proper operation and maintenance of the entire Work.

B. Where installers are not experienced in the required procedures, include instruction by the
manufacturer's representatives.

C. Provide two DVD copies of equipment and system instructional videos.
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3.02 REMOVAL OF TEMPORARY PROTECTION DEVICES AND FACILITIES
A. Except as otherwise indicated or requested by the Architect, remove temporary protection

devices and facilities which were installed during the course of the work to protect previously
completed work during the remainder of the construction period.

3.03 FINAL CLEANING
A. Special cleaning requirements for specific units of Work are included in the appropriate sections

of Division 02-14.  General Cleaning during the regular progress of the Work is required by the
General Conditions and is included under Section 01 5000 - Temporary Facilities and Controls.

B. Final Cleaning:  Employ experienced workers or professional cleaners for final cleaning. 
Comply with the manufacturer's instruction for operations.  Complete the following cleaning
operations before requesting the Architect's inspection for certification of final completion.
1. Remove labels which are not required as permanent labels.
2. Clean transparent materials, including mirrors and glass in doors and windows, to a

polished condition.
3. Clean exposed exterior and interior hard-surfaced finishes free of dust, stains, films and

similar noticeable distracting substances.  Restore reflective surfaces to their original
reflective condition.  Leave concrete floors broom clean.  Vacuum carpeted surfaces. 
Glass to be cleaned.  Hardware to be polished.

4. Wipe surfaces of mechanical and electrical equipment clean.  Remove excess lubrication
and other substances.  Clean plumbing fixtures to a sanitary condition.  Clean light fixtures
and lamps.

5. Clean the project site of rubbish, litter and other foreign substances.  Sweep paved areas
to a broom clean condition; remove stains, spills and other foreign deposits.

6. Mechanical rooms and other unfinished spaces to be "broom clean".
7. Mechanical equipment shall be dusted and cleaned.  Plumbing fixtures to be sterilized. 

Filters and ductwork are to be cleaned.
8. Electrical fixtures are to cleaned and burned out lamps replaced.
9. At resilient flooring, strip and provide three (3) coats of wax, buff, and provide two (2)

additional coats of wax and final buff.
3.04 COMPLIANCE

A. Comply with safety standards and governing regulations for cleaning operations.  Do not burn
waste materials at the site.  Do not bury debris or excess materials on the Owner's property.  Do
not discharge volatile or other harmful or dangerous materials into drainage systems.  Remove
waste materials from the site and dispose of in a lawful manner.

3.05 OVERRUN STOCK
A. Where extra materials of value remaining after completion of associated work have become the

Owner's property, dispose of these materials as directed by Owner.
B. Leave attic stock where directed by Owner and as specified in selected Sections.

END OF SECTION 01 7700
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SECTION 02 4100
DEMOLITION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Building demolition excluding removal of hazardous materials and toxic substances.
B. Selective demolition of building elements for alteration purposes.

1. Includes cutting of steel plate and other steel components.
1.02 RELATED REQUIREMENTS

A. Section 00 3100 - Available Project Information:  Existing building survey conducted by Owner;
information about known hazardous materials.

B. Section 01 5000 - Temporary Facilities and Controls:  Site fences, security, protective barriers,
and waste removal.

C. Section 01 5713 - Temporary Erosion and Sediment Control.
D. Section 01 7419 - Construction Waste Management and Disposal:  Limitations on disposal of

removed materials; requirements for recycling.
E. Section 31 0000 - Earthwork:  Fill material for filling holes, pits, and excavations generated as a

result of removal operations.
1.03 REFERENCE STANDARDS

A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.
B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;

2013.
1.04 SUBMITTALS
1.05 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  Company specializing in the type of work required.
1. Minimum of five years of documented experience.

PART 2  PRODUCTS 
2.01 MATERIALS

A. Fill Material:  As specified in Section 31 0000 - Earthwork.
PART 3  EXECUTION
3.01 SCOPE

A. Remove buildings or portions of buildings as indicated on drawings.  Salvage historic materials
as indicated on drawings.  Materials to be salvaged include but are not limited to:
1. Exterior stone cladding.
2. Interior wood millwork.
3. Interior wood doors.

B. Remove paving and curbs as required to accomplish new work.
C. Remove all other paving and curbs as indicated on drawings.
D. Outside area of new building construction, remove foundation walls and footings to a minimum

of 3 feet below finished grade.
E. Remove concrete slabs on grade as indicated on drawings.
F. Remove manholes and manhole covers, curb inlets and catch basins.
G. Remove fences and gates.
H. Remove creosote-treated wood utility poles.
I. Remove other items indicated, for salvage, relocation, and recycling.
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J. Fill excavations, open pits, and holes in ground areas generated as result of removals, using
specified fill; compact fill as required so that required rough grade elevations do not subside
within one year after completion.

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS
A. Comply with applicable codes and regulations for demolition operations and safety of adjacent

structures and the public.
1. Obtain required permits.
2. Comply with applicable requirements of NFPA 241.
3. Use of explosives is not permitted.
4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

5. Provide, erect, and maintain temporary barriers and security devices.
6. Use physical barriers to prevent access to areas that could be hazardous to workers or the

public.
7. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
8. Do not close or obstruct roadways or sidewalks without permit.
9. Conduct operations to minimize obstruction of public and private entrances and exits; do

not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

10. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon or limit access to their property.

B. Do not begin removal until receipt of notification to proceed from Owner.
C. Do not begin removal until built elements to be salvaged or relocated have been removed.
D. Do not begin removal until vegetation to be relocated has been removed and specified

measures have been taken to protect vegetation to remain.
E. Protect existing structures and other elements that are not to be removed.

1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

F. Minimize production of dust due to demolition operations; do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

G. If hazardous materials are discovered during removal operations, stop work and notify Architect
and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's,
and mercury.

H. Perform demolition in a manner that maximizes salvage and recycling of materials.
1. Dismantle existing construction and separate materials.
2. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection

point or point of reuse.
I. Partial Removal of Paving and Curbs:  Neatly saw cut at right angle to surface.

3.03 SELECTIVE DEMOLITION FOR ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.
B. Maintain weatherproof exterior building enclosure except for interruptions required for

replacement or modifications; take care to prevent water and humidity damage.
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C. Remove existing work as indicated and as required to accomplish new work.
1. Cut steel componets where indicated on drawings. Dispose of steel components that are

not to be reused and/or installed elsewhere in the project.
2. Remove items indicated on drawings.
3. Salvage historic components for reuse as indicated above and on drawings.

D. Services (Including but not limited to HVAC, Plumbing, Electrical, and Telecommunications): 
Remove existing systems and equipment as indicated.
1. Verify that abandoned services serve only abandoned facilities before removal.
2. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification.

E. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.04 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site.
B. Remove from site all materials not to be reused on site; compy with Section 01 7419

Construction Waste Management and Disposal.
C. Remove from site all materials not to be reused on site.
D. Leave site in clean condition, ready for subsequent work.
E. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION 02 4100
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SECTION 03 3000
CAST-IN-PLACE CONCRETE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete formwork.
B. Concrete for composite floor construction.
C. Concrete footings and foundation walls.
D. Floors and slabs on grade.
E. Concrete reinforcement.
F. Joint devices associated with concrete work.
G. Miscellaneous concrete elements, including equipment pads and light pole bases.
H. Concrete topping.
I. Concrete curing.
J. Geofoam.

1.02 RELATED SECTIONS
A. Section 01 4000 - Quality Requirements.
B. Section 03 3511 - Concrete Floor Finishes:  Densifiers, hardeners, applied coatings, and

polishing.
C. Section 05 5100 - Metal Stairs:  Metal pans that require concrete.
D. Section 07 2500 - Weather Barriers.
E. Section 07 9005 - Joint Sealers:  Sealants for saw cut joints and isolation joints in slabs.

1.03 REFERENCE STANDARDS
A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials;

2010.
B. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass

Concrete; 1991 (Reapproved 2009).
C. ACI 301 - Specifications for Structural Concrete; 2010 (Errata 2012).
D. ACI 302.1R - Guide for Concrete Floor and Slab Construction; 2004 (Errata 2007).
E. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000.
F. ACI 305R - Hot Weather Concreting; 2010.
G. ACI 306R - Cold Weather Concreting; 2010.
H. ACI 308R - Guide to Curing Concrete; 2001 (Reapproved 2008).
I. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; 2011.
J. ACI 347R - Guide to Formwork for Concrete; 2014.
K. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon Steel Bars for

Concrete Reinforcement; 2015.
L. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2013.
M. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens; 2015a.
N. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2015.
O. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2012.
P. ASTM C150/C150M - Standard Specification for Portland Cement; 2015.
Q. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete; 2007.
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R. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the
Volumetric Method; 2014.

S. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a.
T. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing

Concrete; 2011.
U. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2013.
V. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan

for Use in Concrete; 2015.
W. ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric Batching and

Continuous Mixing; 2014.
X. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout

(Nonshrink); 2014.
Y. ASTM C1116 - Standard Specification for Fiber-Reinforcing Concrete and Shotcrete.
Z. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving

and Structural Construction (Nonextruding and Resilient Bituminous Types); 2004 (Reapproved
2013).

AA. ASTM D6817.D6817M - Standard Specification for Rigid, Cellular Polystyrene Geofoam; 2017.
AB. COE CRD-C 572 - Corps of Engineers Specifications for Polyvinylchloride Waterstop; 1974.

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Submit manufacturers' data on manufactured products showing compliance with

specified requirements and installation instructions.
C. Mix Design:  Submit proposed concrete mix design.

1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 - Concrete
Mixtures.

2. Indicate proposed mix design complies with requirements of ACI 318, Chapter 5 -
Concrete Quality, Mixing and Placing.

D. Shop Drawings:  Comply with requirements of ACI SP-66. Include bar schedules, shapes of
bent bars, spacing of bars, and location of splices.

E. Test Reports:  Submit report for each test or series of tests specified.
F. See Section 01 4500 - Quality Control for field quality control reports and test results for review

and approval of Architect.
G. Project Record Documents:  Accurately record actual locations of embedded utilities and

components that will be concealed from view upon completion of concrete work.
1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301 and ACI 318.
B. Follow recommendations of ACI 305R when concreting during hot weather.
C. Follow recommendations of ACI 306R when concreting during cold weather.

1.06 PRE-INSTALLATION MEETING
A. Conduct pre-installation meeting with manufacturer's representative, Owner, Architect, building

official (invited) and other necessary parties to verify product requirements, substrate
conditions, manufacturer's installation instructions, manufacturer's warranty requirements, and
job-specific conditions as indicated in documents.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
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PART 2  PRODUCTS
2.01 FORMWORK

A. Form Materials:  Contractor's choice of standard products with sufficient strength to withstand
hydrostatic head without distortion in excess of permitted tolerances.
1. Form Facing for Exposed Finish Concrete:  Contractor's choice of materials that will

provide smooth, stain-free final appearance.
2. Form Coating:  Release agent that will not adversely affect concrete or interfere with

application of coatings.
3. Form Ties:  Cone snap type that will leave no metal within 1-1/2 inches of concrete

surface.
2.02 REINFORCEMENT

A. Reinforcing Steel:  ASTM A615/A615M Grade 60 (420).
1. Type: Deformed billet-steel bars.
2. Finish: Unfinished, unless otherwise indicated.

B. Fiber Reinforcement
1. Synthetic Fiber:  fibrillated polypropylene fibers engineered and designed for use in

concrete pavement, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 inches long.
C. Reinforcement Accessories:

1. Tie Wire:  Annealed, minimum 16 gage.
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of

reinforcement during concrete placement.
3. Provide stainless steel, galvanized, plastic, or plastic coated steel components for

placement within 1-1/2 inches of weathering surfaces.
2.03 CONCRETE MATERIALS

A. Cement:  ASTM C 150, Type I - Normal portland type unless submitted for approval.  
B. Fine and Coarse Aggregates:  ASTM C 33.
C. Fly Ash:  ASTM C618, Class C or F.
D. Water:  Clean and not detrimental to concrete.
E. Fiber Reinforcement: Synthetic fiber shown to have long-term resistance to deterioration when

exposed to moisture and alkalis; 1/2 inch length, unless submitted for approval.
2.04 CHEMICAL ADMIXTURES

A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight
of cement.

B. Air Entrainment Admixture:  ASTM C 260. 6% +/- 1% Air Entrainment required for concrete
exposed to freeze-thaw conditions.  4% +/- 1% for concrete not exposed to freeze-thaw
conditions. 

2.05 ACCESSORY MATERIALS
A. Under-Slab Vapor Retarder:  See Section 07 2500 - Weather Barriers.
B. Moisture-Retaining Cover:  ASTM C171;  regular curing paper, white curing paper, clear

polyethylene, white polyethylene, or white burlap-polyethylene sheet.
C. Liquid Curing Compound:  ASTM C 309, Type 1, clear or translucent, Class A.  One of the

following products is acceptable:
1. Kurez DR VOX; The Euclid Chemical Company.
2. L & M Cure; L&M Construction Chemicals, Inc.
3. With approval products by one of the following manufacturers; Sonneborn, W.R. Grace,

North Central, or Brock White.
D. Fiber Reinforcing: ASTM C1116; mono-filament polypropylene or polyethylene macro-fiber.



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

03 3000 - 4 CAST-IN-PLACE CONCRETE

2.06 BONDING AND JOINTING PRODUCTS
A. Waterstops:  PVC, complying with COE CRD-C 572.
B. Slab Isolation Joint Filler:  1/2 inch thick, height equal to slab thickness, with removable top

section that will form 1/2 inch deep sealant pocket after removal.
1. Material:  ASTM D1751, cellulose fiber.
2. Manufacturers:

a. Homasote Company; Homex 300 with plastic edge caps:  www.homasote.com.
b. Nomaco, Inc; Nomaflex Expansion Joint Filler with Void Cap Option: 

www.nomaco.com/#sle.
c. W. R. Meadows, Inc; Fiber Expansion Joint Filler with Snap-Cap: 

www.wrmeadows.com/#sle.
C. Geofoam:  Expanded polystyrene blocks complying with ASTM D6817.

1. ASTM D6817 Compliance, Type:  EPS15.
2. Minimum Density:  0.90 lbs/cu.ft.
3. Compressive Resistance at 1% deformation, min.:  520 psf.
4. Elastic Modulus, min.:  360 psi.
5. Flexural Strength, min.:  25.0 psi.
6. Water Absorption by total immersion, max. percentage of volume:  4.0%.
7. Oxygen Index, min. percentage of volume:  24%
8. Buoyancy Force:  61.5 lbs.cu.ft.

2.07 CONCRETE MIX DESIGN
A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.
B. Concrete Strength:  Establish required average strength for each type of concrete on the basis

of field experience or trial mixtures, as specified in ACI 301.
1. For trial mixtures method, employ independent testing agency acceptable to Architect for

preparing and reporting proposed mix designs.
C. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates

recommended by manufacturer.
D. Fiber Reinforcement:  Add to mix at rate of 1.5 pounds per cubic yard, or as recommended by

manufacturer for specific project conditions.
E. Normal Weight Concrete:

1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days:  As
indicated on drawings.

2. Fly Ash Content:  Minimum 25 percent of cementitious materials by weight.
3. Water-Cement Ratio:  Maximum 40 percent by weight, unless submitted for approval.
4. Total Air Content: As indicated on structural drawings.
5. Slump: As indicated on structural drawings.

2.08 MIXING
A. Transit Mixers:  Comply with ASTM C94/C94M.
B. On-Project Site: Not allowed.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify lines, levels, and dimensions before proceeding with work of this section.
3.02 PREPARATION

A. Formwork:  Comply with requirements of ACI 301.  Design and fabricate forms to support all
applied loads until concrete is cured, and for easy removal without damage to concrete.

B. Verify that forms are clean and free of rust before applying release agent.
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C. Coordinate placement of embedded items with erection of concrete formwork and placement of
form accessories.

D. Where new concrete is to be bonded to previously placed concrete, prepare existing surface by
cleaning with steel brush and applying bonding agent in accordance with manufacturer's
instructions.

E. In locations where new concrete is doweled to existing work, drill holes in existing concrete,
insert steel dowels and pack solid with non-shrink grout.

F. Install vapor retarder directly under interior slabs on grade as per Section 07 2500 - Weather
Barriers.

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS
A. Comply with requirements of ACI 301.  Clean reinforcement of loose rust and mill scale, and

accurately position, support, and secure in place to achieve not less than minimum concrete
coverage required for protection.

B. Install reinforcement in maximum possible lengths, and offset end laps in both directions. 
Splice laps with tie wire.

C. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are
accurately placed, positioned securely, and will not interfere with concrete placement.

3.04 PLACING CONCRETE
A. Place concrete in accordance with ACI 304R.
B. Place concrete for floor slabs in accordance with ACI 302.1R.
C. Notify Architect not less than 24 hours prior to commencement of placement operations.
D. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and

test samples taken.
E. Ensure reinforcement, inserts, embedded parts, and formed construction joint devices will not

be disturbed during concrete placement.
F. Place concrete continuously without construction (cold) joints wherever possible; where

construction joints are necessary, before next placement prepare joint surface by removing
laitance and exposing the sand and sound surface mortar, by sandblasting or high-pressure
water jetting.

G. Finish floors level and flat, unless otherwise indicated, within the tolerances specified below.
3.05 SLAB JOINTING

A. Locate joints as indicated on drawings.
B. Anchor joint fillers and devices to prevent movement during concrete placement.
C. Isolation Joints:  Use preformed joint filler with removable top section for joint sealant, total

height equal to thickness of slab, set flush with top of slab.
1. Install wherever necessary to separate slab from other building members, including

columns, walls, equipment foundations, footings, stairs, manholes, sumps, and drains.
D. Repair vapor retarder damaged during placement of concrete reinforcing.  Repair with vapor

retarder material; lap over damaged areas minimum 6 inches and seal with manufacturer's
recommended watertight tape.

E. Separate slabs on grade from vertical surfaces with joint filler.
F. Place joint filler in floor slab pattern placement sequence.  Set top to required elevations. 

Secure to resist movement by wet concrete.
G. Extend joint filler from bottom of slab to within 1/2 inch of finished slab surface.  Conform to

Section 07 9005 - Joint Sealers for finish joint sealer requirements.
H. Install joint devices in accordance with manufacturer's instructions.
I. Apply sealants in joint devices in accordance with Section 07 9005 - Joint Sealers.
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J. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and
test samples taken.

K. Place concrete continuously between predetermined expansion, control, and construction joints.
L. Do not interrupt successive placement; do not permit cold joints to occur.
M. Place floor slabs in saw cut pattern indicated.
N. Saw cut joints within 24 hours after placing.  Use 3/16 inch thick blade, cut into 1/3 depth of slab

thickness.
O. Screed floors level, maintaining surface flatness of maximum 1/4 inch in 10 ft.

3.06 FLOOR FLATNESS AND LEVELNESS TOLERANCES
A. Maximum Variation of Surface Flatness:

1. Exposed Concrete Floors:  1/4 inch in 10 ft.
2. Under Seamless Resilient Flooring:  1/4 inch in 10 ft.
3. Under Carpeting:  1/4 inch in 10 ft.

B. Correct the slab surface if tolerances are less than specified.
C. Correct defects by grinding or by removal and replacement of the defective work.  Areas

requiring corrective work will be identified.  Re-measure corrected areas by the same process.
3.07 CONCRETE FINISHING

A. Repair surface defects, including tie holes, immediately after removing formwork.
B. Unexposed Form Finish:  Rub down or chip off fins or other raised areas 1/4 inch or more in

height.
C. Exposed Form Finish:  Rub down or chip off any smooth fins or other raised areas 1/4 inch or

more in height.  Provide finish as follows:
1. Smooth Rubbed Finish:  Wet concrete and rub with carborundum brick or other abrasive,

not more than 24 hours after form removal.
D. Concrete Slabs:  Finish to requirements of ACI 302.1R, and as follows:

1. Surfaces to Receive Thick Floor Coverings:  "Wood float" as described in ACI 302.1R;
thick floor coverings include quarry tile, ceramic tile, and terrazzo with full bed setting
system.

2. Surfaces to Receive Thin Floor Coverings:  "Steel trowel" as described in ACI 301.1R; thin
floor coverings include carpeting, resilient flooring, seamless flooring, thin set quarry tile,
and thin set ceramic tile.

3. Wall Surfaces to Be Left Exposed Including Foundation Walls:  Rubbed surface minimizing
burnish marks and other appearance defects.

E. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains at
1:100 nominal.

3.08 CURING AND PROTECTION
A. Comply with requirements of ACI 308R.  Immediately after placement, protect concrete from

premature drying, excessively hot or cold temperatures, and mechanical injury.
B. Maintain concrete with minimal moisture loss at relatively constant temperature for period

necessary for hydration of cement and hardening of concrete.
1. Normal concrete:  Not less than 7 days.

C. Formed Surfaces:  Cure by moist curing with forms in place for full curing period.
D. Surfaces Not in Contact with Forms:

1. Slabs and Floors To Receive Adhesive-Applied Flooring:  Curing compounds and other
surface coatings are usually considered unacceptable by flooring and adhesive
manufacturers.  If such materials must be used, either obtain the approval of the flooring
and adhesive manufacturers prior to use or remove the surface coating after curing to
flooring manufacturer's satisfaction.
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2. Initial Curing:  Start as soon as free water has disappeared and before surface is dry. 
Keep continuously moist for not less than three days by water ponding, water-saturated
sand, water-fog spray, or saturated burlap.

3. Final Curing:  Begin after initial curing but before surface is dry.
a. Moisture-Retaining Cover:  Seal in place with waterproof tape or adhesive.
b. Curing Compound:  Apply in two coats at right angles, using application rate

recommended by manufacturer.
E. Verify curing method compatibility with final floor finish.

3.09 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section 01

4000 - Quality Requirements.
B. Provide free access to concrete operations at project site and cooperate with appointed firm.
C. Submit proposed mix design of each class of concrete to  SER for review prior to

commencement of concrete operations.
D. Tests of concrete and concrete materials may be performed at any time to ensure conformance

with specified requirements.
E. Compressive Strength Tests:  ASTM C39/C39M.  For each test, mold and cure three concrete

test cylinders.  Obtain test samples for every 100 cu yd or less of each class of concrete placed.
F. Take one additional test cylinder during cold weather concreting, cured on job site under same

conditions as concrete it represents.
G. Perform one slump test for each set of test cylinders taken, following procedures of ASTM

C143/C143M.
3.10 DEFECTIVE CONCRETE

A. Test Results:  The testing agency shall report test results in writing to Architect and Contractor 
within 24 hours of test.

B. Defective Concrete:  Concrete not conforming to required lines, details, dimensions, tolerances
or specified requirements.

C. Repair or replacement of defective concrete will be determined by Architect.  The cost of
additional testing shall be borne by Contractor when defective concrete is identified.

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction
of Architect for each individual area.

3.11 PROTECTION
A. Do not permit traffic over unprotected concrete floor surface until fully cured.

3.12 SCHEDULE - CONCRETE TYPES AND FINISHES
A. Interior Floor Slabs: Trowel finish as noted above for finish slab.
B. Interior Walls: Form finish.

END OF SECTION 03 3000
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SECTION 03 3511
CONCRETE FLOOR FINISHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface treatments for concrete floors and slabs.
1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Finishing of concrete surface to tolerance; floating,
troweling, and similar operations; curing.

B. Section 03 3000 - Cast-in-Place Concrete:  Curing compounds that also function as sealers.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with concrete floor placement and concrete floor curing.
1.04 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples, for submittal procedures.
B. Product Data:  Manufacturer's published data on each finishing product, including information

on compatibility of different products and limitations.
C. Maintenance Data:  Provide data on maintenance and renewal of applied finishes.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials in manufacturer's sealed packaging, including application instructions.

1.06 FIELD CONDITIONS
A. Maintain light level equivalent to a minimum 200 W light source at 8 feet above the floor surface

over each 20 foot square area of floor being finished.
B. Maintain ambient temperature of 50 degrees F minimum.

PART 2  PRODUCTS
2.01 CONCRETE FLOOR FINISH APPLICATIONS

A. Liquid Densifier/Hardener:
1. Use at following locations:  Where indicatedon drawings.

B. Penetrating Clear Sealer:
1. Use at following locations:  Where indicated on drawings.

C. High Gloss Clear Sealer:
1. Use at following locations:  Where indicated on drawings.

2.02 DENSIFIERS AND HARDENERS
A. Liquid Densifier/Hardener:  Penetrating chemical compound that reacts with concrete, filling the

pores and dustproofing; for application to concrete after set.
1. Composition:  Sodium silicate.

2.03 COATINGS
A. High Gloss Clear Sealer:  Transparent, non-yellowing, water- or solvent-based coating.

1. Composition:  Acrylic polymer-based.
2. Nonvolatile Content:  40 percent, minimum, when measured by volume.
3. Products:

a. W.R. Meadows, Inc; Deck-O-Grip W/B (slip-resistant):  www.wrmeadows.com/#sle.
b. Substitutions:  See Section 01 2513 - Product Substitution Procedures.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that floor surfaces are acceptable to receive the work of this section.
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B. Verify that flaws in concrete have been patched and joints filled with methods and materials
suitable for further finishes.

3.02 GENERAL
A. Apply materials in accordance with manufacturer's instructions.

3.03 COATING APPLICATION
A. Verify that surface is free of previous coatings, sealers, curing compounds, water repellents,

laitance, efflorescence, fats, oils, grease, wax, soluble salts, residues from cleaning agents, and
other impediments to adhesion.

B. Protect adjacent non-coated areas from drips, overflow, and overspray; immediately remove
excess material.

C. Apply coatings in accordance with manufacturer's instructions, matching approved mock-ups for
color, special effects, sealing and workmanship.

END OF SECTION 03 3511
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SECTION 03 5400
SELF-LEVELING UNDERLAYMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Liquid-applied self-leveling floor underlayment.
1. Use gypsum-based type at areas indicated on drawings.

B. Sound isolation barrier mat.
C. Sound isolation perimeter barrier strip.
D. Gypsum underlayment wear layer.

1.02 RELATED SECTIONS
A. Section 01 2300 - Alternates.
B. Section 06 1000 - Rough Carpentry:  Substrate for underlayment.
C. Section 06 1000 - Rough Carpentry:  Components that are part of fire rated and sound rated

assemblies.
D. Section 09 2116 - Gypsum Board Assemblies:  Components that are part of fire rated and

sound rated assemblies.
E. Section 09 65 00 - Resilient Flooring.

1.03 ALTERNATES:
A. Refer to Section 01 2300 - Alternates for product alternatives affecting this Section.
B. Alternate 2:  Provide and install vinyl composition floor tile in lieu of gypsum underlayment wear

layer.
1.04 REFERENCE STANDARDS

A. ASTM C472 - Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters and
Gypsum Concrete; 1999 (Reapproved 2014).

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide manufacturer's data sheets documenting physical characteristics and

product limitations of underlayment materials. Include information on surface preparation. 
C. Certificate:  Certify that products meet or exceed specified requirements.
D. Field quality control reports and test results for review and approval.
E. Manufacturer's Warranty.

1.06 SYSTEM DESCRIPTION
A. Performance Requirements:

1. Sound Control System: All floors separating residential units from each other and other
non-residential areas; conform to referenced tested assemblies listed on the drawings with
minimum STC of 50 and IIC of 50.

1.07 QUALITY ASSURANCE
A. Installer's Qualifications:  Installation of gypsum underlayment shall be by installer using

manufacturers approved mixing and pumping equipment.
B. Applicator Qualifications:  Company specializing in performing the work of this section with

minimum five years of experience.
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C. Pre-installation Meeting; Conduct pre-installation meeting with manufacturer's representative,
owner, architect, building official (invited), and other necessary parties to verify project
requirements, substrate conditions, manufacturer's installation instructions, manufacturer's
warranty requirements, and job-specific conditions as indicated in documents.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Keep dry and protect from direct sun exposure, freezing, and ambient temperature greater than

100 degrees F.
1.09 MOCK-UP

A. Provide a mock-up for evaluation of surface preparation techniques and application
workmanship.
1. Prepare mock-up in location designated by Architect.
2. Area:  6 ft by 6 ft.
3. Do not proceed with underlayment work until workmanship of mock-up has been approved

by Architect.
B. Mock-up may remain as part of the Work.

1.10 FIELD CONDITIONS
A. Do not install underlayment until floor penetrations and peripheral work are complete.
B. Before, during, and after installation, building interior shall be enclosed and maintained at a

temperature above 50 degrees F and below 100 degrees F until structure and subfloor
temperature are stabilized.

C. During the curing process, ventilate spaces to remove excess moisture.
1.11 SCHEDULING

A. Scheduling: Application of underlayment shall not begin until the building is enclosed, including
roof, windows, doors and other fenestration.  Schedule application of underlayment after
installation of gypsum board work.

1.12 PRE-INSTALLATION MEETING
A. Conduct pre-installation meeting with manufacturer's representative, Owner, Architect, building

official (invited) and other necessary parties to verify product requirements, substrate
conditions, manufacturer's installation instructions, manufacturer's warranty requirements, and
job-specific conditions as indicated in documents.

1.13 WARRANTY
A. Provide manufacturer's warranty that underlayment is free of manufacturing defects and

underlayment has been prepared and applied according to approved specified methods and
that underlayment will attain minimum physical specifications specified. Manufacturer will
replace all defective materials or workmanship under the terms of this warranty.
1. Workmanship and completed operations five-year warranty.

PART 2  PRODUCTS
2.01 MANUFACTURERS 

A. Acceptable Manufacturers:
1. Maxxon Corp.; www.maxxon.com.
2. USG:  www.usg.com.
3. Hacker Industries:  www.hackerindustries.com.
4. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 MATERIALS
A. Gypsum Cement Underlayment:

1. Maxxon; Product: Maxxon Gyp-Crete 2000/3.2K.
2. Acoustical Barrier Mat:



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

03 5400 - 3 SELF-LEVELING UNDERLAYMENT

a. Maxxon; Product: Acousti-Mat II.
3. Perimeter Isolation Mat:

a. Maxxon Product:  Enkasonic Perimeter ISO.
4. Water:

a. Potable and not detrimental to underlayment mix materials.
5. Subfloor Primer:

a. As recommended by underlayment manufactuer.
6. Joint and Crack Filler:

a. Latex based filler, as recommended by manufacturer.
B. Gypsum-Based Underlayment:  Gypsum-based mix, that when mixed with water in accordance

with manufacturer's directions will produce self-leveling underlayment with the following
properties:
1. Density:  Maximum 115 pounds per cubic foot.
2. Final Set Time:  1 to 2 hours, maximum.
3. Thickness:  1 inch to maximum 2 inch.
4. Surface Burning Characteristics:  Flame spread/Smoke developed index of 0/0 in

accordance with ASTM E84.
C. Gypsum-Based Self-Leveling Topping: Polymer-modifed, gypsum-based mix, that when mixed

with water in accordance with manufacturer's directions will produce self-leveling smoothing
topping with the following properties:
1. Compressive Strength:  Minimum 4,500 pounds per square inch after 28 days, tested per

modified ASTM C109.
2. Final Set Time:  4 hours, maximum.
3. Thickness:  1/4 inch.
4. Surface Burning Characteristics:  Flame spread/Smoke developed index of 0/0 in

accordance with ASTM E84.
D. Acoustical Barrier Mat:  Acoustimat II.
E. Perimeter Isolation Mat:  Enkasonic Perimeter ISO.
F. Water:  Potable and not detrimental to underlayment mix materials.
G. Subfloor Primer:  As recommended by manufacturer.
H. Joint and Crack Filler:  Latex based filler, as recommended by manufacturer.
I. Gypsum underlayment wear layer:  Maxxon Fortify Primer:

1. Maxxon Corporation; Fortify Primer:  www.maxxon.com/#sle.
2. Application: Four coats over self-leveling gypsum underlayment.

2.03 MIXING
A. Site mix materials in accordance with manufacturer's instructions.

1. Mix to achieve following characteristics:
a. All Flooring Areas: Ceramic tile, resilient flooring, direct-glue carpet, carpet with pad,

etc.: minimum 3200 psi in accordance with ASTM C 472.
b. Resilient Flooring Areas:  Minimum 3200 psi in accordance with ASTM C 472.

B. Mix to self-leveling consistency without over-watering.
PART 3  EXECUTION
3.01 EXAMINATION

A. Condition and Cleaning of Subfloor:  Subfloor shall be structurally sound.  General Contractor
shall clean subfloor to remove mud, oil, grease, and other contaminating factors before the
arrival of underlayment crew.

B. Verify that substrate surfaces are clean, dry, unfrozen, do not contain petroleum byproducts, or
other compounds detrimental to underlayment material bond to substrate.

C. Verify that floor framing and subfloor are installed in accordance with materials and installation
specified in Section 06 1000 - Rough Carpentry prior to beginning installation of underlayment.
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Report all deficiencies to Architect and do not proceed until all conditions have been
satisfactorily remedied.

D. Application of gypsum cement underlayment shall not begin until the building is enclosed,
including roof, windows, doors and other fenestration. Install after drywall installation unless
tenant finish requirements identify partitioning after the pour. If underlayment is to be installed
before drywall, then 3.4 lb./sq. yd. galvanized metal lath must be loose laid over the entire
acoustical barrier mat surface. Schedule the acoustical barrier mat installation as late as
possible in the construction cycle.

3.02 PREPARATION
A. Leak Prevention:  Fill cracks and voids with a quick setting patching or caulking material where

leakage of underlayment could occur.
B. Priming Subfloor:  Prime the subfloor or acoustical mats using the manufacturer's Floor Primer. 

Priming instructions may vary according to the type of substrate, multiple coats may be
necessary.

C. Expansion Joints:  Allow joints to continue through the Underlayment at the same width.
D. Concrete:  Mechanically prepare steel troweled concrete to create a textured surface necessary

to achieve the best bond; acceptable methods include bead blasting and scarifying. Do not use
acid etching.

E. Remove substrate surface irregularities.  Fill voids and deck joints with filler.  Finish smooth.
F. Vacuum clean surfaces. Subfloor shall be structurally sound.  General Contractor shall clean

subfloor to remove mud, oil, grease, and other contaminating factors before the arrival of the
underlayment crew.

G. Prime substrate in accordance with manufacturer's instructions.  Prime the subfloor using the
manufacturer's required primer for substrate and underlayment.  Priming instructions may vary
according to the porosity of the substrate, multiple coats may be necessary over porous plank
or concrete. Allow to dry prior to installing underlayment.

H. Prime all areas that receive glue down floor goods according to the manufacturer's
specifications.  Any floor areas where the surface has been damaged or dusting shall be
cleaned and primed regardless of floor covering to be used.  Where floor goods manufacturers
require special adhesive or installation systems, their requirements supercede these
recommendations.

3.03 ACOUSTICAL BARRIER AND PERIMETER ISOLATION MAT INSTALLATION
A. Install sound mat following manufacturer's recommendations and specifications.
B. Enkasonic Perimeter ISO Installation:  Install Perimeter ISO following manufacturer's

recommendations and specifications.
3.04 UNDERLAYMENT AND FLOOR TOPPING APPLICATION

A. Install underlayment and floor topping in accordance with manufacturer's instructions.
B. Pump or pour material onto substrate. Do not retemper or add water.

1. Pump, move, and screed while the material is still highly flowable. 
2. Be careful not to create cold joints. 
3. Wear spiked shoes while working in the wet material to avoid leaving marks. 

C. Place underlayment to indicated thickness, with top surface level to 1/8 inch in 10 ft.
D. Where installed prime acoustical barrier mat using the manufacturer's recommended floor

primer to bond the underlayment to the mat.
E. Floor Assemblies above and below Living Units: Gypsum underlayment with acoustical barrier

and perimeter isolation mats at corridor walls, unit separation walls and other walls separating
residential units from other areas of the building. Place a minimum of 1" thickness of gypsum
underlayment over acoustical barrier mat.
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F. Elevation of continuous cured underlayment where installed over acoustical barrier and directly
to structural substrate shall be the same.

3.05 CURING
A. Once underlayment starts to set, prohibit foot traffic until final set has been reached.
B. Air cure in accordance with manufacturer's instructions.
C. Provide continuous ventilation and adequate heat to rapidly remove moisture from the area until

the underlayment product is dry.  Contractor shall provide mechanical ventilation, if necessary. 
Maintain 55 degrees Fahrenheit temperature minimum for no less than seven consecutive days
after placing material.  Under the above conditions, for 3/4" thick gypsum underlayment 5-7
days is usually adequate drying time.  To test for dryness, tape a 24" by 24" section of plastic to
the surface of the underlayment.  After 48-72 hours, if no condensation occurs, the
underlayment shall be considered dry.  Perform dryness test 5-7 days after pour.

D. Dryness Test:  Underlayment must be tested for dryness prior to the floor topping application. 
Use either a Delmhorst G-79 or B D 2100 moisture meter for gypsum concrete.  The moisture
reading must be 5% or less.  A relative humidity meter or probe can be used.

3.06 GYPSUM UNDERLAYMENT WEAR LAYER
A. Apply four coats of Fortify Primer over self-leveling underlayment layer per manufacturer's

instructions.
3.07 PREPARATION FOR APPLIED FLOORING

A. Floor Goods Procedures: Comply with requirements of manufacturer's specifications for
installing finished floor goods.

B. Resilient Floor Areas: Install flooring preparation sealer in accordance with manufacturer's
requirements.

3.08 APPLICATION TOLERANCE
A. Top Surface:  Level to 1/8 inch in 10 ft.

3.09 FIELD QUALITY CONTROL
A. Slump Test:  Underlayment mix shall be tested for slump as its being pumped using a 2" by 4"

cylinder resulting in a patty size of 8" plus or minus 1" diameter.
B. At least one set of three molded cube samples shall be taken from each day's pour during the

underlayment product application.  Cubes shall be tested in accordance with ASTM C472. At
least one set of three molded cube samples shall be taken from each day's pour during the floor
topping application.  Cubes shall be tested in accordance with ASTM C109. Test results shall be
available to Architect and/or Contractor upon request from applicator.

C. Placed Material:  Contractor shall inspect and test for conformance to specification
requirements.

D. Manufacturer's representative is to conduct a site walk-through inspection and approval of areas
to receive underlayment prior to the application. In addition the representative is to verify that
moisture readings have been taken and documented, molded cube samples for testing have
been taken and that underlayment has been applied according to manufacturer's
recommendations and as specified, including the preparation for specified flooring coverages.
Manufacturer's representative is to prepare and submit written field quality control reports
documenting each of the above activities, deficiencies, and corrective actions taken.

3.10 PROTECTION
A. Protect against direct sunlight, heat, and wind; prevent rapid drying to avoid shrinkage and

cracking.
B. Do not permit traffic over unprotected floor underlayment surfaces.
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C. During construction, the General Contractor shall place temporary wood planking over
underlayment products wherever it will be subject to heavy wheeled or concentrated loads.

END OF SECTION 03 5400
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SECTION 04 0100
MAINTENANCE OF MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water and Chemical cleaning of stone masonry surfaces.
B. Replacement of stone units.
C. Paint removal from masonry surfaces.

1.02 RELATED SECTIONS
A. Section 04 4200 - Stone Cladding.

1.03 REFERENCE STANDARDS
A. ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures

and Related Commentaries; 2011.
1.04 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples, for submittal procedures.
B. Shop Drawings:  Indicate setting details of stone.  Detail temporary or permanent support.
C. Product Data:  Provide data on cleaning solutions; Repointing mortar, Lead "T" cap; Stone

patching material; Brick patching material; brick replacemnt.
1.05 QUALITY ASSURANCE

A. Comply with provisions of ACI 530/ASCE 5/TMS 402 and ACI 530.1/ASCE 6/TMS 602, except
where exceeded by requirements of the contract documents.

B. Restorer:  Company specializing in masonry restoration with minimum 10 years of documented
experience. Onsite personel engaging in masonry work must have 5 years documented
masonry restoration experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver masonry neatly stacked and tied on pallets.  Store clear of ground with adequate

waterproof covering.
1.07 FIELD CONDITIONS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 60 hours after completion of masonry work.

B. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during,
and 48 hours after completion of masonry work.

1.08 PROJECT CONDITIONS
A. Perform repointing before cleaning masonry surfaces.
B. Do not allow cleaning runoff to drain into sanitary or storm sewers.

PART 2  PRODUCTS
2.01 MANUFACTURERS 

A. Paint Removal Materials:
1. PROSOCO:  www.prosoco.com.

B. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.
2.02 CLEANING MATERIALS

A. Cleaning Agent:  Detergent type.
2.03 PAINT REMOVAL MATERIALS

A. Paint stripper:  Prosoco Sure Klean 859 Stripper or  Heavy Duty Paint Stripper as required to
remove paint from masonry.
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B. Solution to remove chemical removal agent:  Potable water.
C. To test pH of surface stripped of paint:  Phenolphthalien.
D. Neutralizing agent:  Clean, clear white vinegar or proprietary neutralizing agent

1. Clean, clear white vinegar.
2. Proprietary product:  PROSOCO Sure Klean Restoration Cleaner.

2.04 MATERIALS
A. New mortar shall duplicate the original in color, texture, and composition. Mortar shall be no

harder than ASTM Type O which consists of 1 part Portland Cement, 2 part hydrated lime, and
9 parts sand.

B. Stone patching: Jahn Restoration Mortar M70
2.05 MASONRY MATERIALS
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces to be cleaned are ready for work of this section.
3.02 PREPARATION

A. Protect surrounding elements from damage due to restoration procedures.
B. Carefully remove and store removable items located in areas to be restored, including fixtures,

fittings, finish hardware, and accessories; reinstall upon completion.
C. Separate areas to be protected from restoration areas using means adequate to prevent

damage.
D. Mask immediately adjacent surfaces with material that will withstand cleaning and restoration

procedures.
E. When using cleaning methods that involve water or other liquids, install drainage devices to

prevent runoff over adjacent surfaces unless those surfaces are impervious to damage from
runoff.

3.03 REBUILDING -  BRICK AND STONE REPLACEMENT UNITS
A. Cut out damaged and deteriorated stone with care in a manner to prevent damage to any

adjacent remaining materials.
B. Support structure as necessary in advance of cutting out units.
C. Cut away loose or unsound adjoining mortar and stone to provide firm and solid bearing for new

work. Remove only whole brick units. Do not remove partial brick pieces.
D. Mortar Mix:  Colored and proportioned to match existing work.
E. Ensure that anchors are correctly located and built in.
F. Install built in stone work to match and align with existing, with joints and coursing true and level,

faces plumb and in line.  Build in all openings, accessories and fittings.
3.04 PAINT REMOVAL

A. Examination and Preparation:
1. Inspect, repair and replace as required flashing, gutters and downspouts.
2. point any open mortar joints to prevent water and chemicals from entering the wall

structure.
B. Paint Removal:

1. Manually scrape all loose paint and efflorescence using paint scrapers, putty knives or stiff
bristle brushes. If mortar and bricks are quite crumbly, use a softer brush.

2. Apply chemical paint remover with a brush, roller or appropriate spray equipment as
directed by manufacturer. Pressure application of paint stripping materials shall not be
done as it tends to drive the chemicals too far into the brick and mortar making it
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impossible to remove all residue. Final dilution ratio to be determined by test patches done
prior to removal process.

3. Allow the stripper to stay on the brick as directed by the manufacturer and as determined
by test patches.

4. Rinse completely with clean, fresh water using pressure washing equipment to remove all
paint and residue. Maintain water pressures as recommended by chemical manufacturer.

5. Apply a second coat of paint stripper if necessary to remove remaining paint, again
following manufacturer's instructions.

6. Rinse completely again and apply afterwash as recommended by chemical manufacturer.
7. After paint has been removed, but before brick dries, apply neutralizer such as white

vinegar, or a proprietary chemical neutralizer. A neutral Ph (7 pH) should be achieved be
8. Thoroughly rinse the surface with clean, clear water.
9. Test the pH with litmus paper or phenolphthalein:

a. Dissolve a 2" piece of phenolphthalein in denatured alcohol.
b. Brush the solution onto the surface. If it turns a shade from pink to magenta, there is

still chemical residue.
c. Continue to neutralize the surface and test until there is no color change in the

phenolphthalein solution or the litmus paper registers neutral.
3.05 CLEANING EXISTING MASONRY

A. Cleaning Detergent:  Brush clean  masonry surfaces at all locations with  cleaning agent in
accordance with the manufacturer's instructions.  Saturate masonry with clean water and flush
loose mortar and dirt.

3.06 RESTORATION CLEANING
A. Follow manufacturers instructions
B. Clean surfaces and remove large particles with wood scrapers or non-ferrous wire brush.
C. Provide a second application if required to match mock-up area.
D. Allow sufficient time for water to remain on masonry and agitate with soft fiber brush or sponge.
E. Rinse from the bottom up with potable water applied at 400 psi and at a rate of 4 gal/min.

3.07 FIELD QUALITY CONTROL
A. Field Inspection:  Architect/Engineer will perform inspections and prepare reports.  Allow access

to scaffolding and work areas, as needed to perform inspections.
3.08 CLEANING

A. Immediately remove stains, efflorescence, or other excess resulting from the work of this
section.

B. Remove excess mortar, smears, and droppings as work proceeds and upon completion.
C. Clean surrounding surfaces.

END OF SECTION 04 0100
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SECTION 04 2000
UNIT MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete Block.
1. Plain faced Concrete Block.

B. Mortar and Grout.
C. Reinforcement and Anchorage.
D. Installation of loose steel lintels bearing on masonry.
E. Installation of embedments and bearing plates in masonry.
F. Accessories.
G. Products Installed But Not Supplied Under This Section:

1. Section 05 5000 - Metal Fabrications.
1.02 RELATED SECTIONS

A. Section 01 4000 - Quality Requirements.
B. Section 04 7200 - Cast Stone Masonry.
C. Section 05 5000 - Metal Fabrications:  Loose steel lintels and fabricated steel items.
D. Section 05 5100 - Metal Stairs:  Stair components anchored in unit masonry.
E. Section 07 8400 - Firestopping:  Firestopping at penetrations of fire-rated masonry and at top of

fire-rated walls.
F. Section 07 9005 - Joint Sealers:  Backing rod and sealant at control and expansion joints.
G. Section 08 1113 - Hollow Metal Doors and Frames.

1.03 REFERENCE STANDARDS
A. ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures

and Related Commentaries; 2011.
B. ACI 530.1/ASCE 6/TMS 602 - Specification For Masonry Structures; American Concrete

Institute International; 2008.
C. ANSI/NBS A 74 (A41.2) "Building Code Requirements for Reinforced Masonry".
D. ASTM A82/A82M - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement;

2007.
E. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
F. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon Steel Bars for

Concrete Reinforcement; 2015.
G. ASTM C55 - Standard Specification for Concrete Building Brick; 2011.
H. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2014.
I. ASTM C140/C140M - Standard Test Methods of Sampling and Testing Concrete Masonry Units

and Related Units; 2014.
J. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2011.
K. ASTM C150/C150M - Standard Specification for Portland Cement; 2015.
L. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006

(Reapproved 2011).
M. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2014a.
N. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2011.
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O. ASTM C476 - Standard Specification for Grout for Masonry; 2010.
P. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars

for Plain and Reinforced Unit Masonry; 2012.
Q. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.
R. IMIAWC (CW) - Recommended Practices & Guide Specifications for Cold Weather Masonry

Construction; International Masonry Industry All-Weather Council; 1993.
S. IMIAWC (HW) - Recommended Practices & Guide Specifications for Hot Weather Masonry

Construction; International Masonry Industry All-Weather Council; current edition.
T. UL (FRD) - Fire Resistance Directory; current edition.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting at least one week before starting

work of this section; require attendance by all relevant installers, Construction Supervisor and
other project participants.  Meeting shall verify product requirements, substrate conditions,
manufacturer's installation instructions, manufacturer's warranty requirements, and job-specific
conditions as indicated in documents.
1. Required attendees:

a. Architect.
b. Building Official (invited).
c. All relevant installers.
d. Other parties as necessary.

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, and mortar.
C. Shop Drawings:  Submit shop drawings for fabrication, bending, and placement of

reinforcement bars.  Comply with ACI 315 "Manual of Standard Practice for Detailing Reinforced
Concrete Structures."  Show bar schedules, diagrams of bent bars, stirrup spacing, lateral ties
and other arrangements and assemblies as required for fabrication and placement of
reinforcement for unit masonry work.

D. Submit brick and stone samples for selection by Owner.
E. Manufacturer's Certificate:  Submit certificates of compliance for masonry, mortar and grout

materials.
F. Test Reports:   Submit results of pre-construction and construction testing.
G. Construction Procedures:  Submit proposed hot and/or cold weather construction procedures.
H. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.

1.06 QUALITY ASSURANCE
A. See Section 01 4000 for testing and inspections requirements.
B. An independent testing lab shall review manufacturer's test reports and certificates of

compliance.  Provide tests of mortar indicating compliance with listed standards.
C. Comply with provisions of ACI 530/530.1/ERTA, except where exceeded by requirements of the

contract documents.
D. Fire Rated Assemblies:  Conform to applicable code for design requirements for fire rated

masonry construction indicated on drawings.
E. Provide protection which will limit moisture absorption of concrete masonry units to the

maximum percentage specified for the Type I units at a relative humidity which is normal for the
project site.

F. Source Control: Obtain each type of exposed masonry unit from a single manufacturer, with
texture and color of each type uniform or of a uniform blend acceptable to Architect.
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1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver masonry materials to project in undamaged condition.  Store and handle masonry units

to prevent their deterioration or damage due to moisture, temperature changes, contaminants,
corrosion or other causes.  Store cementitious materials off the ground, under cover and in dry
location.  Store aggregates where grading and other required characteristics can be maintained.
 Store masonry accessories including metal items to prevent deterioration by corrosion and
accumulation of dirt.

1.08 ENVIRONMENTAL REQUIREMENTS
A. Cold and Hot Weather Requirements:  Comply with requirements of ACI 530.1/ASCE 6/TMS

602 or applicable building code, whichever is more stringent.
1.09 FIELD CONDITIONS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 48 hours after completion of masonry work.

B. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during,
and 48 hours after completion of masonry work.

PART 2  PRODUCTS
2.01 CONCRETE MASONRY UNITS

A. General:  Provide units of size, shape and number of vertical core spaces as necessary.  If
cores of units are not shown, use units which provide minimum clearances and grout coverage
for number and size of vertical reinforcement bars shown.  Where horizontal reinforced beams
(bond beams) are shown, use units with closed bottoms and open ends.  Provide uncored or
unfrogged units with all exposed surfaces finished for sills, caps and similar applications
exposing surfaces otherwise concealed from view.

B. Concrete Block: Comply with referenced standards and as follows:
1. Manufacturers:

a. Amcon Block and Precast, Inc. manufactured with "Sustainable Solutions Mix
Design".

b. Anchor Block Company.
c. County Concrete Corporation.
d. Shieley Masonry Products.

2. Size:  Standard units with nominal face dimensions of 16 x 8 inches and nominal depths as
indicated on the drawings for specific locations.

3. Special Shapes:  Provide non-standard blocks configured for corners, lintels, headers,
control joint edges, pilasters, and other detailed conditions.

4. Load-Bearing Units:  Grade N, Type 1 complying with ASTM C 90, normal weight.
a. Hollow block, as indicated.
b. Exposed Faces:  Special color where indicated on drawings.

5. Non-Loadbearing Units:  ASTM C 129, Type 1.
a. Hollow block.
b. Exposed Faces:  Special color where indicated on drawings.

2.02 REINFORCEMENT AND ANCHORAGE
A. Reinforcing Steel:  ASTM A 615/A 615M Grade 60 (420) deformed billet bars; longitudinal bars

are to be uncoated, cross bars are to be galvanized.
B. Single Wythe Joint Reinforcement:  Truss type; ASTM A82/A82M steel wire, hot dip galvanized

after fabrication to ASTM A153/A153M, Class B; 0.1483 inch side rods with 0.1483 inch  cross
rods;  width as required to provide not more than 1 inch and not less than 1/2 inch of mortar
coverage on each exposure.
1. Manufacturers:

a. Dur-O-Wall:  www.dur-o-wal.com.
b. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.
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C. Sill Plate Anchor Bolts: As detailed or noted on the structural drawings.
D. Bolts for Tie-Downs: At locations, and as detailed or noted on structural drawing sheets (may

require up to 21" embedment).
2.03 ACCESSORIES

A. Preformed Control Joints:  Neoprene material.  Provide with corner and tee accessories, fused
joints.
1. Manufacturers:

a. Dur-O-Wal; Product RE41:  www.dur-o-wal.com.
b. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.

B. Bond-Breaker (Building Paper):  ASTM D 226, Type I ("No.15") asphalt felt.
C. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

2.04 LINTELS
A. Steel Lintels:  See Section 05 5000 - Metal Fabrications.

2.05 MORTAR AND GROUT MIXES
A. Mortar for Non-Reinforced Unit Masonry:  ASTM C 270, using the Proportion Specification.

1. Interior, loadbearing masonry:  Type N.
2. Interior, non-loadbearing masonry:  Type O.
3. Limit cementitious materials in mortar to Portland cement-lime.
4. Do not add admixtures including coloring pigments, air-entraining agents, accelerators,

retarders, water repellent agents, anti-freeze compounds or other admixtures, unless
otherwise approved.

B. Mortar Mixing.
1. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with

ASTM C270 and in quantities needed for immediate use.
2. Maintain sand uniformly damp immediately before the mixing process.
3. Add mortar color in accordance with manufacturer's instructions.  Provide uniformity of mix

and coloration.
4. Do not use anti-freeze compounds to lower the freezing point of mortar.
5. If water is lost by evaporation, re-temper only within two hours of mixing.
6. Use mortar within two hours after mixing at temperatures of 90 degrees F, or

two-and-one-half hours at temperatures under 40 degrees F.
C. Grout: ASTM C 476.  Consistency required to fill completely volumes indicated for grouting; fine

grout for spaces with smallest horizontal dimension of four inches or less;  coarse grout for
spaces with smallest horizontal dimension greater than four inches.

D. Engineered Masonry: 3,000 psi strength at 28 days; 8-10 inches slump; mix in accordance with
ASTM C 476.
1. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.
2. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches.

E. Grout Mixing.
1. Mix grout in accordance with ASTM C94/C94M.
2. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance

with ASTM C476 for fine and coarse grout.
3. Do not use anti-freeze compounds to lower the freezing point of grout.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.
B. Verify that related items provided under other sections are properly sized and located.
C. Verify that built-in items are in proper location, and ready for roughing into masonry work.
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3.02 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other sections.
B. Provide temporary formwork and bracing during installation of masonry work.  Maintain in place

until building structure provides permanent bracing. Do not remove forms and shores until
reinforced masonry members have hardened sufficiently  to carry their own weight and all other
reasonable temporary loads that may be placed on them during construction.

C. Verify that weather resistive barrier is installed on face of sheathing correctly, per Section 07 26
10 Weather Resistive Barriers, and approved by the manufacturer's representative. Barrier to
be fully shingle-lapped and lapped over all flashing. Install, reinstall, or repair where barrier is
missed or damaged.

3.03 COURSING
A. Establish lines, levels, and coursing indicated.  Protect from displacement.
B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform

thickness.
C. Maintain vertical continuity of core or cell cavities, which are to be reinforced and grouted, to

provide minimum clear dimension indicated and to provide minimum clearance and grout
coverage for vertical reinforcement bars.

D. Concrete Masonry Units:
1. Bond:  Running unless indicated otherwise.
2. Coursing:  One unit and one mortar joint to equal 12 inches.
3. Mortar Joints:  Concave, except at walls to receive waterproofing are to be flush.

3.04 PLACING AND BONDING
A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other

work.
B. Lay hollow masonry units with face shell bedding on head and bed joints.
C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
D. Remove excess mortar and mortar smears as work progresses.
E. Interlock intersections and external corners.
F. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must

be made, remove mortar and replace.
G. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped

edges.  Prevent broken masonry unit corners or edges.
H. Interior mortar joints are to be tooled after the mortar has become thumbprint-hard.

3.05 POINTING
A. During the tooling of joints, enlarge any voids or holes, except weep holes, and completely fill

with mortar.  Point up all joints including corners, openings and adjacent work to produce a neat
uniform appearance.  Tool joints to a smooth, concave surface.  All exterior below grade joints
to be flush.

3.06 REINFORCEMENT AND ANCHORAGE - GENERAL
A. Before placing, clean reinforcement of loose rust, mill scale or other materials which will reduce

bond to mortar or grout.  Do not use bars with kinks or bends not shown on drawings or final
shop drawings, or bars with reduced cross section due to excessive rusting or other causes.

B. Unless otherwise indicated on drawings or specified under specific wall type, install continuous
horizontal joint reinforcement 16 inches on center, and immediately above and below openings,
for a distance of 2' beyond jambs of openings.

C. Place masonry joint reinforcement in first and second horizontal joints above and below
openings.  Extend minimum 16 inches each side of opening.
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D. Place continuous joint reinforcement in first and second joint below top of walls.
E. Lap joint reinforcement ends minimum 6 inches.

3.07 REINFORCEMENT AND ANCHORAGE - SINGLE WYTHE MASONRY
A. Install horizontal joint reinforcement 16 inches on center.
B. Place masonry joint reinforcement in first and second horizontal joints above and below

openings.  Extend minimum 16 inches each side of opening.
C. Place continuous joint reinforcement in first and second joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches.

3.08 REINFORCEMENT BAR INSTALLATION
A. Position reinforcement accurately at the spacing indicated. Coordinate grouted cores and

vertical rod locations with anchor bolt and tie-down locations.
B. Place vertical reinforcement before grouting.
C. Support and secure vertical bars against displacement but not less than intervals not exceeding

192 bar diameters nor 10' on center.
D. Tie vertical reinforcement to dowels where shown and thread units over or around

reinforcement.  Where vertical members are shown in close proximity, provide a clear distance
between bars of not less than the nominal bar diameter or 1" (whichever is greater).

E. Provide lapped splices, unless otherwise indicated.  Splice reinforcement bars where shown; do
no splice at other points unless acceptable to the Architect.  In splicing vertical bars or attaching
to dowels, lap ends, place in contact and wire tie.  Provide not less than minimum lap indicated,
or if not indicated, as required by governing code.  If welded splices are indicated, comply with
the requirements of AWS D1.4 for welding materials and procedures.

3.09 COLUMNS, PIERS AND PILASTERS
A. Use units of the size, shape and number of vertical core spaces shown.  If not shown, use units

which provide minimum clearances and grout coverage for number and size of vertical
reinforcement bars shown.  Provide pattern bond shown, or if not shown, alternate head joints in
vertical alignment.  Where bonded pilaster construction is shown, lay wall and pilaster units
together to maximum pour height specified.

B. Provide a clear distance between vertical bars as indicated, but not less than 1-1/2 times the
nominal bar diameter or 1-1/2", whichever is greater.  Provide lateral ties as indicated.

3.10 LINTELS
A. Install loose steel lintels over openings where steel lintels are indicated or scheduled.
B. Maintain minimum 4 inch bearing on each side of opening for steel lintels with a span of 6 feet

or less. Maintain minimum 8 inch bearing on each side of opening for steel lintels over 6 feet
and masonry lintels, unless noted otherwise. Lintels and beams spanning over three feet shall
bear on solid masonry at least 8" thick vertically.  Fill cores in hollow concrete masonry units
with grout 3 courses (24") under bearing plates, beams, lintels, posts and similar items, unless
otherwise indicated.  Fill joints with mortar.

3.11 GROUTED COMPONENTS
A. Reinforce bond beams with 2, No. 5 bars, continuous/lapped 48 bar diameters or as indicated,

with minimum 2" of cover.
B. Grout all bearing locations and all cores below slab elevations.
C. Grout all top course cores at all walls where sill plate will rest on masonry.
D. Lap splices minimum 48 bar diameters.
E. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch of

dimensioned position.
F. Place and consolidate grout fill without displacing reinforcing.



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

04 2000 - 7 UNIT MASONRY

G. Preparation for Grouting:  Prior to grouting, inspect and clean grout spaces.  Remove dust, dirt,
mortar droppings, loose pieces of masonry and other foreign materials from grout spaces. 
Clean reinforcement and adjust to proper position.  Clean top surface of structural members
supporting masonry to ensure bond.

H. Grouting:  Provide minimum clear dimension of 2" and clear area of 8 square inches in vertical
cores to be grouted.  Place vertical reinforcement prior to laying of units.  Extend above
elevation of maximum pour height as required for splicing.  Support in position at vertical
intervals not exceeding 192 bar diameters nor 10 feet.  Pour grout using chute or container with
spout.

I. Limits of Grout Pours:  Limit group pours to sections which can be completed in one working
day with not more than one hour interruption of pouring operation.  Place grout in lifts which do
not exceed 4' unless reviewed for compliance with high-lift procedures outlined in ACI530, latest
adoption.  Allow not less than 30 minutes, nor more than one hour between lifts of a given pour. 
Rod or vibrate each grout lift during pouring operation.  Place grout in lintels or beams over
openings in one continuous pour.

3.12 CONTROL  JOINTS
A. Do not continue horizontal joint reinforcement through control  joints.
B. Form control joint with a sheet building paper bond breaker fitted to one side of the hollow

contour end of the block unit.  Fill the resultant core with grout fill and keep joint clean of mortar
droppings.  Rake joint at exposed unit faces for placement of backer rod and sealant.

C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in
accordance with manufacturer's instructions.

D. Size control joint in accordance with Section 07 90 05 - Joint Sealers for sealant performance.
E. Provide control and expansion joints and build other work into the masonry work as shown,

fitting masonry units around other work, and grouting for secure anchorage.   Control and
Expansion Joints are to be as follows:
1. Provide soft joint below ledges, floor slabs or shelf angles.
2. Provide vertical expansion  joints at intersecting walls, openings,  and at intersections with

dissimilar materials.  Joints shall extend through parapets.
3. Fill joint with backer rod and seal with polyurethane or low-modulus silicone sealant.
4. Joints at other openings including door, window and louver frames shall be filled.  Joints to

be 1/4-3/8" wide and cleaned 3/4" deep.
5. For all joints use proper primer prior to sealing joint.
6. If a window joint occurs immediately below a steel shelf, provide a sealant joint.
7. Typical vertical joint locations shall be as indicated on building elevations and at a

minimum shall include:
a. All inside corners.
b. 1' on 1 side of all outside corners.
c. Maximum 30' o.c.

3.13 BUILT-IN WORK
A. As work progresses, install built-in metal door frames and other items to be built into the work

and furnished under other sections.
B. Install built-in items plumb, level, and true to line.
C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid

with grout.
1. Fill completely all adjacent masonry cores with grout minimum 8 inches from framed

openings.
D. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of

metal lath in the joint below and rod mortar or grout into core.
E. Do not build into masonry construction organic materials that are subject to deterioration.
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F. Set anchor bolts for sill plates, as shown on structural drawing sheets, maximum of 72" on
center and embedded at least 7" into minimum 6" block course.

G. Set bolts for tie-down as shown in structural drawing sheets. Provide embedment as noted.
Coordinate location with tie-down locations.

3.14 TOLERANCES
A. Maximum Variation from Alignment of Columns:  1/4 inch.
B. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.
C. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
D. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or

more.
E. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
F. Maximum Variation of Joint Thickness:  1/8 inch in 3 ft.
G. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.

3.15 CUTTING AND FITTING
A. Cut and fit for chases, pipes, conduit, sleeves, grounds, and sills.  Coordinate with other

sections of work to provide correct size, shape, and location.
B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or

strength of masonry work may be impaired.
3.16 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
4000 - Quality Requirements.

B. The Contractor shall pay for all inspections and tests needed to document submittals, certify
product compliance, and establish mix designs.

C. Masonry units, reinforcement, cement, lime, aggregate, and all other materials shall meet the
requirements of the applicable standards of quality and shall be properly stored and prepared
for use.

D. Mortar and grout shall be properly mixed using specified proportions. The method of measuring
materials shall properly control the properties of materials.

E. Placement, splicing and reinforcing dimension shall be in accordance with the plans and
specifications.

F. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with
ASTM C140 for conformance to requirements of this specification.

G. Mortar Tests:  Test each type of mortar in accordance with ASTM C780, testing with same
frequency as masonry samples.

3.17 REPAIR
A. Remove and replace masonry units which are loose, chipped, broken, stained or otherwise

damaged, or if units do not match adjoining units as intended.  Provide new units to match
adjoining units and install in fresh mortar or grout, pointed to eliminate evidence of replacement.

3.18 CLEANING
A. General:  Clean concrete unit masonry to comply with masonry manufacturer's directions and

applicable standards.  Use dilution ratio to produce weakest solution recommended by masonry
cleaner manufacturer.  Do not use acid solution.  Verify with masonry cleaner manufacturer the
effect of temperature on the strength of the solution.

B. Test Cleaning Methods:  Test cleaning methods on sample wall panel; leave 1/2 panel
uncleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before
proceeding with cleaning of masonry.  Verify cleaning material and procedure compatibility with
manufacturer.
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C. Procedure:  After mortar is thoroughly set and cured, clean masonry as follows:  For concrete
masonry, let mortar harden slightly and remove droppings with trowel.  Rub block with stiff fiber
bristle or stainless steel brush. For clay brick:  use wooden paddle or non-metallic scraper to
remove large particles of fresh mortar.  For smaller areas, use a medium-soft fiber bristle brush,
wash mud/dirt with a detergent solution.   Protect adjacent non-masonry surfaces from contact
with cleaner by covering them with liquid strippable masking agent, polyethylene film or
waterproof masking tape.  Clean small sections at a time.  Saturate wall surfaces with water
prior to application of cleaners; remove cleaners promptly by rinsing thoroughly with clear water.

3.19 PROTECTION
A. During erection, cover top of walls with waterproof sheeting at end of each day's work.  Cover

partially completed structures when work is not in progress.  Extend cover a minimum of 24
inches down both sides and hold cover securely in place.

B. Protect newly laid masonry from exposure to precipitation, excessive drying, freezing, soiling,
backfill and other harmful elements.

C. Keep air cavity spaces clear of mortar.
D. Prevent grout or mortar or soil from staining the face of masonry to be left exposed or painted.

Remove immediately grout or mortar in contact with such masonry.
E. Protect base of walls from rain-splashed mud and mortar splatter by means of coverings spread

on ground and over wall surface.
F. Protect sills, ledges and projections from droppings of mortar.
G. Do not apply uniform floor or roof loading for at least 12 hours after building masonry walls or

columns.  Do not apply concentrated loads for at least three days after building masonry walls
or columns.  Brace walls as necessary.

H. Dry-brush masonry work at end of each day's work.
I. Without damaging completed work, provide protective boards at exposed external corners that

are subject to damage by construction activities.
END OF SECTION 04 2000
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SECTION 04 4200
EXTERIOR STONE CLADDING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Cut granite veneer at exterior walls.
B. Metal anchors and supports.
C. Sealing exterior joints.
D. Pointing interior joints.

1.02 RELATED REQUIREMENTS
A. Section 05 5000 - Metal Fabrications:  Metal fabricated items for building into cut stone.
B. Section 07 6200 - Sheet Metal Flashing and Trim:  Flashings at copings, lintels, and sills.
C. Section 07 9005 - Joint Sealers:  Sealing perimeter and expansion joints in interior stone work.

1.03 REFERENCE STANDARDS
A. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless

Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2015b.
B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar; 2015.
C. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2014a.
D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.
E. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants; 2008

(Reapproved 2012).
F. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold

Liquid-Applied Sealants; 2002 (Reapproved 2013).
G. ILI (HB) - Indiana Limestone Handbook; 2007.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples, for submittal procedures.
B. Product Data:  Provide data on stone, mortar products, and sealant products.
C. Shop Drawings:  Indicate layout, pertinent dimensions, profiles, anchorages, head, jamb, and

sill opening details, and jointing methods.
D. Samples:  Submit two stone samples 12 x 12 inch in size, illustrating color range and texture,

markings, surface finish.
E. Samples:  Submit mortar color samples.
F. Installation Instructions:  Submit stone fabricator's installation instructions and field erection or

setting drawings; indicate panel identifying marks and locations on setting drawings.
1.06 QUALITY ASSURANCE

A. Design anchors and supports under direct supervision of a Professional Structural Engineer,
registered in the State in which the Project is located.
1. Design anchors to resist positive and negative wind pressures and other loads as required

by applicable code.
2. Design anchor attachment to stone with a factor of safety of 5:1.
3. Design each individual anchor with a factor of safety in the vertical dead-load-bearing

direction of 4:1 and in the horizontal lateral-load-bearing direction of 2:1.
B. Perform work in accordance with ILI Indiana Limestone Handbook.
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C. Stone Fabricator:  Company specializing in fabricating cut stone with minimum ten years of
documented experience.

D. Installer Qualifications:  Company specializing in performing the work of this section with
minimum ten years of experience.

1.07 FIELD CONDITIONS
A. During temporary storage on site, at the end of working day, and during rainy weather, cover

stone work exposed to weather with non-staining waterproof coverings, securely anchored.
PART 2  PRODUCTS
2.01 STONE

A. Salvage stone from parts of existing historic building that are to be demolished.
1. Cut, shape, coursing style, and texture surface of stone to match adjacent stone where

each stone is to be installed.
2.02 MORTAR

A. Mortar:  ASTM C270, Type N, Proportion specification, using Portland cement of white color.
2.03 ANCHORS AND ACCESSORIES

A. Anchors and Other Components in Contact with Stone:  Stainless steel, ASTM A666, Type 304.
1. Sizes and configurations: As required for vertical and horizontal support of stone and

applicable loads.
2. Wire ties are not permitted.

B. Support Components not in Contact with Stone:  Stainless steel, ASTM A240/A240M, Type 304.
C. Setting Buttons and Shims:  Lead type.
D. Flashings:  Through wall flashing with exposed stainless steel drip..
E. Bond Breaker:  10 mil (0.25 mm) thick plastic sheet.
F. Joint Sealant:  ASTM C920 silicone sealant with movement capability of at least plus/minus 25

percent and non-staining to stone when tested in accordance with ASTM C1248.
G. Joint Backer Rod:  ASTM C1330 open cell polyurethane of size 40 to 50 percent larger in

diameter than joint width.
2.04 STONE FABRICATION

A. Panel Size:  As indicated on drawings and/or determined at job site.
B. Where corner detail is not indicated, form external corners to quirk joint profile.
C. Slope exposed top surfaces of stone and horizontal sill surfaces for natural wash.
D. Cut drip slot in bottom surface of work projecting more than 1/2 inch over wall openings.  Size

slot not less than 3/8 inch wide and 1/4 inch deep; full width of projection.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that support work and site conditions are ready to receive work of this section.
B. Verify that items built-in under other sections are properly located and sized.

3.02 PREPARATION
A. Clean stone prior to erection.  Do not use wire brushes or implements that will mark or damage

exposed surfaces.
3.03 INSTALLATION

A. Install flashings of longest practical length and seal watertight to back-up.  Lap end joint
minimum 6 inches and seal watertight.

B. Erect stone in accordance with stone supplier's instructions and erection drawings.
C. Set stone with a consistent joint width of 3/8 inch.
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D. Install anchors and place setting buttons to support stone and to establish joint dimensions.
E. Install weep/cavity vents in vertical stone joints at ____ inches on center horizontally,

immediately above horizontal flashings, above shelf angles and supports, at bottom of walls,
and at top of each cavity space; do not permit mortar accumulation in cavity space.

F. Joints in Exterior Work:  Seal joints with joint sealant over backer rod, following sealant
manufacturer's instructions; tool sealant surface to concave profile.

G. Joints in Interior Work:  Leave perimeter joints and expansion joints open for sealant; fill other
joints with pointing mortar; pack and work into voids; tool surface to concave joint.

3.04 TOLERANCES
A. Positioning of Elements:  Maximum 1/4 inch from true position.
B. Maximum Variation from Plane of Wall:  1/4 inch in 10 feet; 1/2 inch in 50 feet.
C. Maximum Variation Between Face Plane of Adjacent Panels:  1/16 inch.
D. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in any two stories.
E. Maximum Variation from Level Coursing:  1/8 inch in 3 feet; 1/4 inch in 10 feet; 1/2 inch

maximum.
F. Maximum Variation of Joint Thickness:  1/8 inch in 3 feet.

3.05 CUTTING AND FITTING
A. Obtain approval prior to cutting or fitting any item not so indicated on Drawings.
B. Do not impair appearance or strength of stone work by cutting.

3.06 CLEANING
A. Remove excess  joint material  upon completion of work.
B. Clean soiled surfaces with cleaning solution.
C. Use non-metallic tools in cleaning operations.

END OF SECTION 04 4200
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SECTION 05 1200
STRUCTURAL STEEL FRAMING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Structural steel framing members.
B.  Structural steel support members and struts.
C. Base plates, shear stud connectors and expansion joint plates.
D. Grouting under base plates.

1.02 RELATED REQUIREMENTS
A. Section 05 1213 - Architecturally-Exposed Structural Steel Framing:  Additional requirements for

structural steel members designated as architecturally-exposed structural steel (AESS).
B. Section 05 3100 - Steel Decking:  Support framing for small openings in deck.
C. Section 05 5000 - Metal Fabrications:  Steel fabrications affecting structural steel work.
D. Section 07 8100 - Applied Fireproofing: Fireproof protection to framing and metal deck systems.

1.03 REFERENCE STANDARDS
A. AISC (MAN) - Steel Construction Manual; 2011.
B. AISC S303 - Code of Standard Practice for Steel Buildings and Bridges; 2010.
C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
D. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold Finished; 2013.
E. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2015.
F. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
G. ASTM A242/A242M - Standard Specification for High-Strength Low-Alloy Structural Steel; 2004

(Reapproved 2009).
H. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2014.
I. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2013.
J. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon

Steel Structural Tubing; 2014.
K. ASTM A529/A529M - Standard Specification for High-Strength Carbon-Manganese Steel of

Structural Quality; 2014.
L. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts; 2015.
M. ASTM A563M - Standard Specification for Carbon and Alloy Steel Nuts [Metric]; 2007.
N. ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy Columbium-Vanadium

Structural Steel; 2015.
O. ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2011 (Reapproved

2015).
P. ASTM E164 - Standard Practice for Contact Ultrasonic Testing of Weldments; 2013.
Q. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts, Steel and

Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile
Strength, Inch and Metric Dimensions; 2015a.

R. ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric
Dimensions; 2016.
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S. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.
T. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.
U. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel;

International Accreditation Service, Inc; 2011.
V. RCSC (HSBOLT) - Specification for Structural Joints Using High-Strength Bolts; Research

Council on Structural Connections; 2009.
W. SSPC-SP 3 - Power Tool Cleaning; 1982 (Ed. 2004).

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:

1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments,
and fasteners.

2. Connections not detailed.
3. Indicate cambers and loads.
4. Indicate welded connections with AWS A2.4 welding symbols.  Indicate net weld lengths.

C. Manufacturer's Mill Certificate:  Certify that products meet or exceed specified requirements.
D. Welders Certificates:  Certify welders employed on the Work, verifying AWS qualification within

the previous 12 months.
E. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is

accredited under IAS AC172.
1.05 QUALITY ASSURANCE

A. Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction
Manual."

B. Fabricator:  Company specializing in performing the work of this section with minimum five
years of documented experience.

C. Fabricator Qualifications:  A qualified steel fabricator that is accredited by the International
Accreditation Service (IAS) Fabricator Inspection Program for Structural Steel in accordance
with IAS AC172.

D. Erector:  Company specializing in performing the work of this section with minimum ________
years of documented experience.

E. Design connections not detailed on drawings under direct supervision of a Professional
Structural Engineer experienced in design of this work and licensed in the State in which the
Project is located.

PART 2  PRODUCTS
2.01 MATERIALS

A. Steel Angles and Plates:  ASTM A36/A36M.
B. Steel W Shapes and Tees:  ASTM A992/A992M.
C. Rolled Steel Structural Shapes:  ASTM A992/A992M.
D. Steel Shapes, Plates, and Bars:  ASTM A242/A242M high-strength, corrosion-resistant

structural steel.
E. Steel Shapes, Plates, and Bars:  ASTM A529/A529M high-strength, carbon-manganese

structural steel, Grade 50.
F. Steel Plates and Bars: ASTM A572/A572M, Grade 50 (345) high-strength,

columbium-vanadium steel.
G. Cold-Formed Structural Tubing:  ASTM A500/A500M, Grade B.
H. Hot-Formed Structural Tubing:  ASTM A501/A501M, seamless or welded.
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I. Shear Stud Connectors:  Made from ASTM A108 Grade 1015 bars.
J. Structural Bolts and Nuts:  Carbon steel, ASTM A307, Grade A and galvanized in compliance

with ASTM A153/A153M, Class C.
K. High-Strength Structural Bolts, Nuts, and Washers: ASTM F3125/F3125M, Type 1, with

matching compatible ASTM A563 or ASTM A563M nuts and ASTM F436/F436M washers.
L. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
M. Sliding Bearing Plates:  Teflon coated.
N. Grout:  ASTM C1107/C1107M; Non-shrink; premixed compound consisting of non-metallic

aggregate, cement, water reducing and plasticizing agents.
1. Minimum Compressive Strength at 48 Hours:  2,000 pounds per square inch.
2. Minimum Compressive Strength at 28 Days:  7,000 pounds per square inch.

O. Shop and Touch-Up Primer:  Fabricator's standard, complying with VOC limitations of
authorities having jurisdiction.

P. Touch-Up Primer for Galvanized Surfaces:  Fabricator's standard, complying with VOC
limitations of authorities having jurisdiction.

Q. Bar Grating: Galvanized at exterior locations.
2.02 FABRICATION

A. Shop fabricate to greatest extent possible.
B. Continuously seal joined members by continuous welds.  Grind exposed welds smooth.
C. Fabricate connections for bolt, nut, and washer connectors.
D. Develop required camber for members.

2.03 FINISH
A. Prepare structural component surfaces in accordance with SSPC-SP 3.
B. Shop prime structural steel members.  Do not prime surfaces that will be fireproofed, field

welded, in contact with concrete, or high strength bolted.
C. Galvanize structural steel members to comply with ASTM A123/A123M.  Provide minimum 1.7

oz/sq ft galvanized coating.
2.04 SOURCE QUALITY CONTROL

A. High-Strength Bolts:  Provide testing and verification of shop-bolted connections in accordance
with RCSC (HSBOLT) "Specification for Structural Joints Using High-Strength Bolts".

B. Welded Connections:  Visually inspect all shop-welded connections per AWS D1.!.  All full
welds shall be tested by Ultrasonic Inspection per ASTM E164.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that conditions are appropriate for erection of structural steel and that the work may
properly proceed.

3.02 ERECTION
A. Erect structural steel in compliance with AISC S303 "Code of Standard Practice for Steel

Buildings and Bridges" and latest AISC 360, latest adoption.
B. Allow for erection loads, and provide sufficient temporary bracing to maintain structure in safe

condition, plumb, and in true alignment until completion of erection and installation of permanent
bracing.

C. Field weld components and shear studs indicated on shop drawings.
D. Use carbon steel bolts only for temporary bracing during construction, unless otherwise

specifically permitted on drawings.  Install high-strength bolts in accordance with RCSC
(HSBOLT) "Specification for Structural Joints Using High-Strength Bolts".

http://www.boltcouncil.org/
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E. Do not field cut or alter structural members without approval of Architect.
F. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in

contact with concrete.
G. Grout solidly between column plates and bearing surfaces, complying with manufacturer's

instructions for nonshrink grout.  Trowel grouted surfaces smooth, splaying neatly to 45
degrees.

3.03 TOLERANCES
A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.

3.04 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section 01

4000 - Quality Requirements.
B. Special Structural Testing and Inspection Services: Structural Testing and Inspection shall be

performed by qualified parties as specified herein. Include items required by the 2012 IBC, as
adopted by the current Minnesota State Building Code and other items which in the professional
judgment of the Structural Engineer of Record, are critical to the integrity of the building
structure.

C. Personnel Qualifications:
1. Special Inspector – Technical: Shall be employed by a testing agency and shall be

supervised by an A.W.S./C.W.I. with a minimum of 10 years experience or an A.S.N.T.
Level III with a minimum of 10 years experience. Individuals shall satisfy the following
requirements:
a. Technical I: Non-destructive Testing Technician A.S.N.T.-TC-1A Level I, and/or

A.W.S./C.A.W.I.
b. Technical II: Non-destructive Testing Technician A.S.N.T. TC-1A Level II, (NDE

Technician II), A.W.S./C.A.W.I., with minimum 3 years experience, or an
A.W.S./C.W.I.

c. Technical III: A.S.N.T. Level III with a minimum of 10 years experience or an
A.W.S./C.W.I. with a minimum of 10 years experience.

2. Special Inspector – Structural.
a. Structural I: Graduate civil/structural engineer, or other personnel acceptable to the

SER, with experience in design of structural systems of the project type. Inspections
shall be performed under the direct supervision of a registered civil/structural
engineer.

b. Structural II: Civil/structural engineer regularly engaged in the design of structural
systems of the project type, registered in the state in which the project is located. The
registered engineer shall review and approve all inspection reports.

c. Special Inspectors - Structural, may be an employee of the SER.
D. The Owner will provide the following tests and inspections:

1. Test high strength bolted connections according to the requirements of R.C.S.C.
"Specification for Structural Joints Using ASTM A325 or ASTM A490 Bolts", UBC Standard
27-7 and as follows:
a. Preparation: Visually inspect mating surfaces and bolt type for all bolted connections

for general conformance with the contract documents prior to bolting. Qualifications:
Technical II.

b. Slip Critical Bolts and Tension Bolts: Test bolt tightening in 10% of all bolts. Test a
minimum of two bolts in each connection. Verify that all plies of connected elements
have been brought into contact at 100% of connections. Verify all tips are removed
from "twist-off" bolts. Qualifications: Technical II.

c. Bearing Bolts: Visually inspect to confirm all plies of connected elements have been
brought into contact at 100% of connections. (Applies only to bolts designed with
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threads included in failure plane; all other bolts require testing as for tension bolts.)
Qualifications: Technical II.

d. Shop Fabricated Work: Perform tests required above, except bolt testing may be
reduced or deleted, if fabrication shop satisfies AISC Quality Certification Program -
Category I, or more stringent criteria, or is approved by Building Official and SER.

2. Test welding as follows:
a. Fillet Welds: Visually inspect 100% of all fillet welds, for size, length, and quality, per

AWS D1.1. Qualifications: Technical II.
b. Partial Penetration Welds: Test 100% of all partial penetration welds exceeding 5/16

inch, using Ultrasonic Testing per AWS D1.1, Section 6. Test 25% of all penetration
welds less than 5/16 inch, using Magnetic Particle Testing per ASTM E-109
performed on root pass and on finished weld. Qualifications: Technical II.

c. Full Penetration Welds: Test 100% of all full penetration welds exceeding 5/16 inch,
using Ultrasonic Testing per AWS D1.1 Section 6. Test 25% of all full penetration
welds less that 5/16 inch, using Magnetic Particle Testing per ASTM E-109 performed
on root pass and on finished weld. Qualifications: Technical II.

d. Procedures and Preparation: Qualifications: Technical II. Verify the following:
1) Qualifications of all welders as AWS certified.
2) Proposed welding procedures and materials.
3) Adequate preparation of faying surfaces.
4) Preheat and interpass temperatures of steel, proper technique and sequence of

welding, and cleaning and number of passes.
e. Shop Fabricated Work: Perform tests as noted above for shop fabricated work,

except fillet weld and partial penetration weld testing may be reduced or deleted, if
fabrication shop satisfies AISC Quality Certification Program - Category I, or more
stringent criteria, or is approved by Building Official and SER.

3. Expansion Bolting and Adhesive Anchoring: Be present on the job site continuously during
installation to verify bolt type and dimensions, concrete type and compressive strength,
pre-drilled hole dimensions, embedment, spacing, edge distances, slab thickness, and
tightening torque. Qualifications: Technical II.

E. Correct deficiencies in Work that test reports and inspections indicate does not comply with the
Contract Documents.

F. In addition to visual inspection, test and inspect shear connectors according to requirements in
AWS D1. for stud welding and as follows:
1. Perform bend tests if visual inspections reveal either a less-than –continuous 360-degree

flash or welding repairs to any shear connector.
2. Conduct tests on additional shear connectors if weld fracture occurs on shear connectors

already tested, according to requirements in AWS D1.1.
END OF SECTION 05 1200
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SECTION 05 3100
STEEL DECKING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Roof deck.
B. Composite floor deck.
C. Bearing plates and angles.
D. Stud shear connectors.

1.02 RELATED SECTIONS
A. Section 03 3000 - Cast-in-Place Concrete:  Concrete topping over metal deck.
B. Section 03 3000 - Cast-In-Place Concrete:  Placement of anchors for bearing plates cast in

concrete.
C. Section 04 2000 - Unit Masonry:  Placement of anchors for bearing plates embedded in unit

masonry assemblies.
D. Section 05 1200 - Structural Steel Framing:  Support framing for openings larger than 18 inches

.
E. Section 05 5000 - Metal Fabrications:  Steel angle concrete stops at deck edges.
F. Section 07 8100 - Applied Fireproofing:  Spray applied fireproofing.

1.03 REFERENCE STANDARDS
A. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished; 2007.
B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2015.
C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2008.
D. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable; 2008a.

E. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.
F. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2008.
G. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel;

International Accreditation Service, Inc; 2011.
H. SDI (DM) - Publication No.30, Design Manual for Composite Decks, Form Decks, and Roof

Decks; 2007.
I. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.

2004).
J. UL (FRD) - Fire Resistance Directory; current edition.

1.04 PERFORMANCE REQUIREMENTS
A. Select and design metal deck in accordance with SDI Design Manual.
B. Calculate to structural working stress design and structural properties specified.
C. Maximum Vertical Deflection of Floor Deck:  1/360.
D. Maximum Vertical Deflection of Roof Deck:  1/240.

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

05 3100 - 2 STEEL DECKING

B. Shop Drawings:  Indicate deck plan, support locations, projections, openings, reinforcement,
pertinent details, and accessories.

C. Product Data:  Provide deck profile characteristics, dimensions, structural properties, and
finishes.

D. Welders Certificates:  Certify welders employed on the Work, verifying AWS qualification within
the previous 12 months.

E. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is
accredited under IAS AC172.

1.06 QUALITY ASSURANCE
A. The fabricator and erector shall each have a minimum of 5 years experience in performing the

Work of this Section.  The fabricator and erector shall submit resumes showing compliance with
the Work experience requirement to the A/E for written approval prior to starting the Work.

B. The Contractor shall provide certification that welders to be employed in this Work have
satisfactorily passed AWS qualification tests.  Fabricator(s) and erector(s) shall submit current
welding certifications, for fabrication plant and field welding, to the A/E for written approval prior
to the start of welding.  If re-certification of welders is required, re-testing shall be the
Contractor's responsibility.

C. The fabrication plant shall comply with the Quality Control provisions as established by the Steel
Deck Institute.  Submit documentation that verifies compliance to the A/E for their written
approval prior to start of deck work.  Fabrication shall also be approved by the building official
and the A/E's structural engineer in writing prior to start of deck work.

D. Design deck layout, spans, fastening, and joints under direct supervision of a Professional
Structural Engineer experienced in design of this work and licensed in the State in which the
Project is located.

E. Fabricator Qualifications:  A qualified steel fabricator that is accredited by the International
Accreditation Service (IAS) Fabricator Inspection Program for Structural Steel in accordance
with IAS AC172.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Cut plastic wrap to encourage ventilation.
B. Separate sheets and store deck on dry wood sleepers; slope for positive drainage.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Steel Deck:
1. Nucor-Vulcraft Group:  www.vulcraft.com.
2. MMY - OTHERS - NONE?.

2.02 STEEL DECK
A. Roof Deck:  Non-composite type, fluted steel sheet:

1. Ungalvanized Steel Sheet:  ASTM A1008/A1008M, Designation SS, Grade 33, Type 1.
2. Primer:  Shop coat of manufacturer's standard primer paint over cleaned and

phosphatized substrate.
3. Structural Properties:

a. Section Modulus:  ______.
b. Span Design:  Double.

4. Minimum Base Metal Thickness:  22 gage, 0.0299 inch.
5. Minimum Base Metal Thickness: as indicated on drawings.
6. Nominal Height:  1.5 inch.
7. Profile:  Fluted; as indicated on drawings..
8. Formed Sheet Width:  24 inch.
9. Side Joints:  Lock seam.
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10. End Joints:  Lapped, welded.
B. Composite Deck:

1. Prime-Painted Steel Sheet:  ASTM A 1008/A 1008M, Structural Steel (SS), Grade 40
minimum, with top surface phosphatized and unpainted and underside surface shop
primed with manufacturers' standard baked-on, rust-inhibitive primer.

2. Profile Depth:  As indicated.
3. Design Uncoated-Steel Thickness:  As indicated.
4. Span Design:  Double.
5. Formed Sheet Width:  30 inch.
6. Side Joints:  Lock seam.
7. End Joints:  Lapped, welded.
8. Fire Resistance Classification:  Comply with UL (FRD) Assembly Number ____.

2.03 ACCESSORY MATERIALS
A. Bearing Plates and Angles:  ASTM A36/A36M steel, unfinished.
B. Stud Shear Connectors:  Made from ASTM A 108 Grade 1015 bars.
C. Welding Materials:  AWS D1.1/D1.1M.
D. Fasteners:  Galvanized hardened steel, self tapping.
E. Weld Washers:  Mild steel, uncoated, 3/4 inch outside diameter, 1/8 inch thick.
F. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, complying with VOC limitations of

authorities having jurisdiction.
2.04 FABRICATED DECK ACCESSORIES

A. Sheet Metal Deck Accessories:  Metal closure strips and cover plates, 22 gage, 0.0299 inch
thick sheet steel; of profile and size as indicated; finished same as deck.

PART 3  EXECUTION
3.01 INSTALLATION

A. Erect metal deck in accordance with SDI Design Manual and manufacturer's instructions.  Align
and level.

B. On steel supports provide minimum 1-1/2 inch bearing.
C. Fasten deck to steel support members at ends and intermediate supports at 12 inches on

center maximum, parallel with the deck flute and at each transverse flute using methods
specified.
1. Welding:  Use fusion welds through weld washers.

D. Clinch lock seam side laps.
E. Weld deck in accordance with AWS D1.3.
F. At deck openings from 6 inches to 18 inches in size, provide 2 x 2 x 1/4 inch steel angle

reinforcement.  Place angles perpendicular to flutes; extend minimum two flutes beyond each
side of opening and fusion weld to deck at each flute.

G.  At deck openings greater than 18 inches in size, provide steel angle reinforcement.  as
specified in Section 05 1200.

H. Where deck (other than cellular deck electrical raceway) changes direction, install 6 inch
minimum wide sheet steel cover plates, of same thickness as deck.  Fusion weld 12 inches on
center maximum.

I. At floor edges, install concrete stops upturned to top surface of slab, to contain wet concrete. 
Provide stops of sufficient strength to remain stationary without distortion.

J. At openings between deck and walls, columns, and openings, provide sheet steel closures and
angle flashings to close openings.

K. Weld stud shear connectors through steel deck to structural members below.
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L. Immediately after welding deck and other metal components in position, coat welds, burned
areas, and damaged surface coating, with touch-up primer or spray-on galvanizer.

END OF SECTION 05 3100
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SECTION 05 4000
COLD-FORMED METAL FRAMING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Formed steel stud exterior wall and interior wall framing.
1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Wood blocking and miscellaneous framing.
B. Section 06 1000 - Rough Carpentry:  Roof and wall sheathing.
C. Section 07 2100 - Thermal Insulation:  Insulation within framing members.
D. Section 07 2500 - Vapor Retarders:  Vapor barrier over sheathing.
E. Section 07 2610 - Weather Resistive Membranes:  Weather barrier over sheathing.
F. Section 09 2116 - Gypsum Board Assemblies:  Lightweight, non-load bearing metal stud

framing.
G. Section 09 2116 - Gypsum Board Assemblies:  Gypsum wall and ceiling board.

1.03 REFERENCE STANDARDS
A. AISI S100-12 - North American Specification for the Design of Cold-Formed Steel Structural

Members; American Iron and Steel Institute; 2012.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
D. ASTM C955 - Standard Specification for Load-Bearing (Transverse and Axial) Steel Studs,

Runners (Tracks), and Bracing or Bridging for Screw Application of Gypsum Panel Products
and Metal Plaster Bases; 2011c.

E. ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)
Steel Studs and Related Accessories; 2011a.

1.04 ADMINISTRATIVE REQUIREMENTS
1.05 SUBMITTALS

A. See Section 01 3323 - Shop Drawings Product Data and Samples for submittal procedures.
B. Product Data:  Provide data on standard framing members; describe materials and finish,

product criteria, limitations.
C. Shop Drawings:  Indicate component details, framed openings, bearing, anchorage, loading,

welds, and type and location of fasteners, and accessories or items required of related work.
1. Indicate locations of cold formed framing assemblies.
2. Indicate sizes and spacing of framing components.
3. Indicate fastening methods between framing members and to adjacent products/materials.
4. Indicate bearings, anchors, and other products required for construction activities of this

section; indicate products not supplied by manufacturer of products of this section.
D. Manufacturer’s Instructions: Printed installation instructions for products specified in this section.
E. Design Data: Calculations for loading and stresses, bearing seal and signature of Professional

Engineer registered in the State of Minnesota.
F. Mill Certificates for each type of structural framing member, indicating the following information:

1. Bare metal thickness of steel, measured to 1/1000 inch (0.025 mm).
2. Yield strength of steel.
3. Tensile strength of steel.
4. Total elongation of steel in two (2) inch (50 mm) gauge length.
5. Chemical analysis of steel.
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6. Thickness of galvanized coating, measured to 1/1000 (0.025 mm).
1.06 QUALITY ASSURANCE

A. Designer Qualifications:  Design framing system under direct supervision of a Professional
Structural Engineer experienced in design of this Work and licensed in the State in which the
Project is located.

B. Manufacturer Qualifications:  Company specializing in manufacturing the types of products
specified in this section, and with minimum five (5) years of documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section with
minimum five (5) years documented experience.

1.07 FIELD MEASUREMENTS
A. Verify actual locations of cold-formed metal framing and other construction to which the framing

must fit, by accurate field measurements before fabrication; show recorded measurements on
final shop drawings. Coordinate fabrication schedule with construction progress to avoid delay
of Work.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Framing:
1. ClarkDietrich Building Systems:  www.clarkdietrich.com.
2. Substitutions:  See Section 01 2513 - Product and Substituion Procedures.
3. Substitutions:  See Section 01 6000 - Material and Equipment.

B. Framing Connectors and Accessories:
1. Same manufacturer as metal framing.

2.02 FRAMING SYSTEM
A. Provide primary and secondary framing members, bridging, bracing, plates, gussets, clips,

fittings, reinforcement, and fastenings as required to provide a complete framing system. 
B. Design Criteria:  Provide completed framing system having the following characteristics:

1. Design:  Calculate structural characteristics of cold-formed steel framing members
according to AISI S100-12.

2. Structural Performance:  Design, engineer, fabricate, and erect to withstand specified
design loads for project conditions within required limits.

3. Design Loads:  In accordance with applicable codes.
4. Live load deflection meeting the following, unless otherwise indicated:

a. Exterior Walls:  Maximum horizontal deflection under wind load of 1/180 of span.
5. Able to tolerate movement of components without damage, failure of joint seals, undue

stress on fasteners, or other detrimental effects when subject to seasonal or cyclic
day/night temperature ranges.

6. Able to accommodate construction tolerances, deflection of building structural members,
and clearances of intended openings.

2.03 FRAMING MATERIALS
A. Studs and Track:  ASTM C955; studs formed to channel, "C", or "Sigma" shape with punched

web; U-shaped track in matching nominal width and compatible height.  
1. Gage and Depth:  As required to meet specified performance levels.
2. Galvanized in accordance with ASTM A653/A653M, G90/Z275 coating.

B. Framing Connectors:  Factory-made, formed steel sheet.
1. Material:  ASTM A653/A653M SS Grade 33 and 40 (minimum), with G90/Z275 hot dipped

galvanized coating for base metal thickness less than 10 gage, 0.1345 inch, and factory
punched holes and slots.

2. Structural Performance:  Maintain load and movement capacity required by applicable
code, when evaluated in accordance with AISI S100-12.
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3. Movement Connections:  Provide mechanical anchorage devices that accommodate
movement using slotted holes, shouldered screws or screws and anti-friction or stepped
bushings, while maintaining structural performance of framing.  Provide movement
connections where indicated on drawings.
a. Where top of stud wall terminates below structural floor or roof, connect studs to

structure in manner allowing vertical and horizontal movement of slab without
affecting studs; allow for minimum movement of 1/2 inch.

4. Fixed Connections: Provide non-movement connections for tie-down to foundation,
floor-to-floor tie-down, roof-to-wall tie-down, joist hangers, gusset plates, and stiffeners.

5. Wall Stud Bridging Connections:  Provide mechanical load-transferring devices that
accommodate wind load torsion and weak axis buckling induced by axial compression
loads. Provide bridging connections where indicated on the drawings.

2.04 FASTENERS
A. Self-Drilling, Self-Tapping Screws, Bolts, Nuts and Washers:  Hot dip galvanized per ASTM

A153/A153M.
B. Anchorage Devices:  Powder actuated.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
B. Verify field measurements and adjust installation as required.

3.02 INSTALLATION OF STUDS
A. Install components in accordance with manufacturers' instructions and ASTM C1007

requirements.
B. Place studs at 16 inches on center; not more than 2 inches from abutting walls and at each side

of openings.  Connect studs to tracks using clip and tie method.
C. Construct corners using minimum of three studs.  Install double studs at wall openings, door

and window jambs.
D. Install intermediate studs above and below openings to align with wall stud spacing.
E. Provide deflection allowance in stud track, directly below horizontal building framing at non-load

bearing framing.
F. Install framing between studs for attachment of mechanical and electrical items, and to prevent

stud rotation.
G. Touch-up field welds and damaged galvanized surfaces with primer.

END OF SECTION 05 4000
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SECTION 05 5000
METAL FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated steel and aluminum items.
1. Lintels, plates, and miscellaneous supports.
2. Stair overrun gates.
3. Welded wire mesh panels.
4. Pipe bollards.
5. Area well grates.
6. Perforated metal screening.
7. Chainlink Fencing for Tenant Storage Area

B. Cast iron fabrications:
1. Cast iron detectable warning plates.
2. Cast iron tree gates.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.
B. Section 04 2000 - Unit Masonry:  Placement of metal fabrications in masonry.
C. Section 04 4200 - Exterior Stone Cladding.
D. Section 05 5100 - Metal Stairs.
E. Section 09 9000 - Painting and Coating:  Paint finish.

1.03 REFERENCE STANDARDS
A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2012.
B. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for

High Performance Organic Coatings on Aluminum Extrusions and Panels; 2013.
C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
D. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2003 (Reapproved 2016).
E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2012.
F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2015.
G. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates; 2013.
H. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2014.
I. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon

Steel Structural Tubing; 2014.
J. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
K. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2014.

L. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
M. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

[Metric]; 2014.
N. ASTM B210 - Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless

Tubes; 2012.
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O. ASTM B210M - Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless
Tubes (Metric); 2012.

P. ASTM B211 - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold Finished
Bar, Rod, and Wire; 2012.

Q. ASTM B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or
Cold-Finished Bar, Rod, and Wire (Metric); 2012.

R. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2014.

S. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes [Metric]; 2013.

T. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts, Steel and
Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile
Strength, Inch and Metric Dimensions; 2015a.

U. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.
V. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.
W. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata.
X. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel;

International Accreditation Service, Inc; 2011.
Y. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).
Z. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.

2004).
AA. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide  manufacturer's data sheets on each ladder safety system product to be

used, including installation instructions.
C. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld

lengths.
2. Design data:  Submit drawings and supporting calculations, signed and sealed by a

qualified professional structural engineer.
a. Include the following, as applicable:

1) Design criteria.
2) Details of connections.
3) Support reactions.
4) Bracing requirements.

D. Welders' Certificates:  Submit certification for welders employed on the project, verifying AWS
qualification within the previous 12 months.

E. Designer's Qualification Statement.
F. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is

accredited under IAS AC172.
1.05 QUALITY ASSURANCE

A. Fabricator Qualifications:  A qualified steel fabricator that is accredited by IAS AC172.
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PART 2  PRODUCTS
2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.
B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.
C. Plates:  ASTM A283/A283M.
D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.
E. Slotted Channel Framing:  ASTM A653/A653M, Grade 33.
F. Slotted Channel Fittings:  ASTM A1011/A1011M.
G. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.
H. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.
I. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
J. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
K. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with

VOC limitations of authorities having jurisdiction.
2.02 MATERIALS - ALUMINUM

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
B. Sheet Aluminum:  ASTM B209 (ASTM B209M), 5052 alloy, H32 or H22 temper.
C. Aluminum-Alloy Drawn Seamless Tubes:  ASTM B210 (ASTM B210M), 6063 alloy, T6 temper.
D. Aluminum-Alloy Bars:  ASTM B211 (ASTM B211M), 6061 alloy, T6 temper.
E. Bolts, Nuts, and Washers:  Stainless steel.
F. Welding Materials:  AWS D1.2/D1.2M; type required for materials being welded.

2.03 FABRICATION
A. Fit and shop assemble items in largest practical sections, for delivery to site.
B. Fabricate items with joints tightly fitted and secured.
C. Continuously seal joined members by continuous welds.
D. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt

tight, flush, and hairline.  Ease exposed edges to small uniform radius.
E. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located;

consistent with design of component, except where specifically noted otherwise.
F. Supply components required for anchorage of fabrications.  Fabricate anchors and related

components of same material and finish as fabrication, except where specifically noted
otherwise.

2.04 FABRICATED ITEMS
A. Welded Wire Mesh Panels:

1. Panel fabric:  8 gauge welded wire mesh with wires at 4 inches on center each way.  Wire
shall be welded and hot-dipped galvanized after weldiing process.

2. Panel frame:  3/4 by 1 1/2 by 1/8 inch hot-dipped galvanized steel angles.
B. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.
C. Ledge Angles, Shelf Angles, Channels, and Plates Not Attached to Structural Framing:  For

support of metal decking; prime paint finish.
D. Lintels:  As detailed; galvanized finish.
E. Steel Railings, Guardrails and Supports:
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1. ASTM A53, type and grade as required for design loading (if applicable), black finish;
standard weight (Schedule 40) unless otherwise indicated.  Provide steel pipe, railings,
channels, bar stock, stops, wire mesh, plate trim and mounting accessories as necessary. 
Weld all joints and connections and grind smooth.  Provide all necessary fastenings. 
Provide sleeves for setting pipe rails.  Provide standard cast (Blum #386) wall mounting
brackets as necessary.  Hand rails shall be nominal 1-1/4" pipe unless otherwise indicated
on the drawings.  Return handrails to walls.  Provide posts where indicated but not over 8''
on center.

F. Railings and Miscellaneous Steel Trim:
1. Fabricate to shapes and sizes as required for profiles shown; continuous welded joints and

smooth exposed edges.  Use concealed field splices wherever possible.  Provide cutouts,
fittings, and anchorages; coordinate assembly and installation with other work.

G. Perforated Metal Screening:
1. 16 gauge factory finished steel sheets with 3/8 inch diameter perforations at 9/16 inch

staggered centers.  Manufacturer's standard powdercoat finish applied after metal is
perforated.

2. Manufacturer:
a. McNichols:  www.mcnichols.com.
b. Substitutions:  See Section 01 2513 - Product and Substitution Procedures, for

administrative requirements.
H. Miscellaneous Framing and Supports:

1. Provide miscellaneous steel framing and supports, as required to complete work.
2. Fabricate miscellaneous units to sizes, shapes and profiles shown or, if not shown, of

required dimensions to receive adjacent other work to be retained by framing.  Except as
otherwise shown, fabricate from structural steel shapes and plates and steel bars, of
welded construction using mitered joints for field connection.  Cut, drill and tap units to
receive hardware and similar items.

3. Equip units with integrally welded anchors for casting into concrete or building into
masonry.  Furnish inserts if units must be installed after concrete is placed.

I. Door Frames for Overhead Door Openings and Wall Openings:  Channel sections; prime paint
finish.

2.05 CAST IRON FABRICATIONS
A. Manufacturers:

1. Neenah Foundry, a division of Neenah Enterprises, Inc:  www.nfco.com.
2. Duralast:  www.ejco.com.
3. US Foundry:  www.usfoundry.com.
4. Substitutions:  See Section 01  2513 - Product Substitution Procedures.

B. Cast iron plates with textured surface complying with accessibility building codes and ADA. 
Plates shall have integral lugs to assure solid attachment to concrete and method to fasten
adjacent plates together.
1. Material:  Cast iron; ASTM A48/A48M, Class 35 B (heavy duty).
2. Finish:  Natural.

C. Cast Iron Tree Grates:
1. Material:  Cast iron; ASTM A48/A48M.
2. Finish:  Natural.

2.06 CHAINLINK FENCING
A. Manufacturers:

1. Master-Halco, Inc
2. Merchants Metals

B. Components:
1. Line Posts: 1.9 inch diameter
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2. Corner and Terminal Posts: 2.38 inch diameter
3. Gate Posts: 3 1/2" diameter
4. Top and Brace Rail: 1.66 inch diameter, plain end, sleeve coupled
5. Bottom Rail: 1.66 inch diameter, plain end, sleeve coupled
6. Gate Frame: 1.66 inch diameter for welded fabrication
7. Tension Wire: 6 gauge, 0.1920 inch thick steel, single strand
8. Tie Wire: Aluminum alloy steel wire

C. Materials:
1. Posts, Rails, and Frames:

a. ASTM A1011/A1011M, Designation SS; hot-rolled steel strip, cold formed to pipe
configuration, longitudinally welded construction, minimum yield strength of 50 ksi;
zinc coating complying with ASTM F1043 and ASTM F1083.

b. Formed from hot-dipped galvanized steel sheet, ASTM A653/A653M, HSLAS, Grade
50, with G90 (Z275) zinc coating.

c. Line Posts:  Type I round in accordance with FS RR-F-191/1D.
d. Terminal, Corner, Rail, Brace, and Gate Posts:  Type I round in accordance with FS

RR-F-191/1D.
e. Comply with CLFMI CLF-PM0610.

D. Manual Gates and Related Hardware:
1. Hardware for Single Swinging Gates:  180 degree hinges, 3 for gates taller than 60"; fork

latch with gravity drop and padlock hasp.
2. Hinges: finished to match fence components

a. Brackets: Round
b. Mounting: Center
c. Closing: Manual
d. Products:

1) D&D Technologies USA, Inc; SHUT IT
3. Mechanical Latches: Steel latch, with mounting bracket for a 1 5/8" diameter pipe post

frame
a. Commerical heavy duty malleable fork latch, padlockable assembly

1) Swing Direction: Both ways
2) Mounting to Gate Frame: U-bolts
3) Locking: Padlockable from one side
4) Products:

(a) Jake Sales, Heavy Duty Chain Link Gate Malleable Fork Latches 1-3/8" x
1-7/8" Thru 1-7/8" x 4"

(b) Substitutions: See Section 01 6000
E. Finishes:

1. All chainlink fence related items to be black vinyl coated or black powder coated
2.07 FINISHES - STEEL

A. Prime paint steel items.
1. Exceptions:  Galvanize items to be embedded in concrete, items to be embedded in

masonry, and items specified for factory finish.
2. Exceptions:  Do not prime surfaces in direct contact with concrete, where field welding is

required, and items to be covered with sprayed fireproofing.
B. Prepare surfaces to be primed in accordance with SSPC-SP2.
C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
D. Prime Painting:  One coat.
E. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M

requirements.  Provide minimum 1.7 oz/sq ft galvanized coating.
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F. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M
requirements.

2.08 FINISHES - ALUMINUM
A. Exterior Aluminum Surfaces:  Class I color anodized.
B. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A44 Electrolytically deposited colored

anodic coating not less than 0.7 mils thick; light bronze.
C. High Performance Organic Coating System:  AAMA 2604 multiple coat, thermally cured

fluoropolymer system; color as indicated.
D. Apply one coat of bituminous paint to concealed aluminum surfaces in contact with cementitious

or dissimilar materials.
2.09 ACCESSORIES

A. Concrete Inserts:
1. Threaded or wedge type; galvanized ferrous castings, either malleable iron, galvanized

ferrous castings, cast steel; with steel bolts, washers and shims; hot-dip galvanized.
B. Non-Shrink Non-Metallic Grout:

1. Non-shrink, non-metallic grout recommended by manufacturer for types of applications
indicated.

2. Euclid (Euco N-S).
3. Grace.
4. Master Builders (Master Flow 713).
5. Sonneborn (Sono-Grout).
6. US Grout Co (Five Star Grout).

C. Epoxy Grout (For exterior exposed, items e-g. rails set in concrete):
1. Three-component grout by Brutem or equal.

D. Fasteners:
1. Provide nuts, bolts, wood screws, machine screws, toggle bolts, lag bolts, masonry

anchorage devices, lock washers as required for application indicated and complying with
applicable Federal standards.  Hot-dip galvanize fasteners for exterior applications to
comply with ASTM A153.

E. Rough Hardware:
1. Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, dowels and

other miscellaneous steel and iron shapes as required for framing and supporting
woodwork, and for anchoring or securing woodwork to concrete or other structures. 
Straight bolts and other stock rough hardware items are specified in Division 06 - Wood
and Plastics sections.

2. Manufacture or fabricate items of sizes, shapes and dimensions required.  Furnish
malleable iron washers for wood and nuts which bear on wood structural connections;
elsewhere, furnish steel washers.

2.10 FABRICATION TOLERANCES
A. Squareness:  1/8 inch maximum difference in diagonal measurements.
B. Maximum Offset Between Faces:  1/16 inch.
C. Maximum Misalignment of Adjacent Members:  1/16 inch.
D. Maximum Bow:  1/8 inch in 48 inches.
E. Maximum Deviation From Plane:  1/16 inch in 48 inches.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

05 5000 - 7 METAL FABRICATIONS
ADDENDUM NO. 1

3.02 PREPARATION
A. Clean and strip primed steel items to bare metal where site welding is required.
B. Supply setting templates to the appropriate entities for steel items required to be cast into

concrete or embedded in masonry.
3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Field weld components as indicated on drawings.
D. Perform field welding in accordance with AWS D1.1/D1.1M.
E. Obtain approval prior to site cutting or making adjustments not scheduled.
F. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in

contact with concrete.
3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.
C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION 05 5000
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SECTION 05 5100
METAL STAIRS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Stairs with concrete treads.
B. Structural steel stair framing and supports.
C. Handrails and guards.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Concrete fill in stair pans; mesh reinforcement for

landings.
B. Section 03 3000 - Cast-in-Place Concrete:  Placement of metal anchors in concrete.
C. Section 04 2000 - Unit Masonry:  Placement of metal fabrications in masonry.
D. Section 05 5000 - Metal Fabrications.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. AISC 201 - AISC Certification Program for Structural Steel Fabricators, Standard for Steel

Building Structures; 2006.
C. ASTM A6/A6M - Standard Specification for General Requirements for Rolled Structural Steel

Bars, Plates, Shapes, and Sheet Piling; 2017.
D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2012.
F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2015.
G. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
H. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates; 2013.
I. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2013.
J. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon

Steel Structural Tubing; 2014.
K. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
L. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable; 2015.

M. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2014.

N. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts, Steel and
Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile
Strength, Inch and Metric Dimensions; 2015a.

O. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.
P. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.
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Q. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel;
International Accreditation Service, Inc; 2011.

R. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).
S. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.

2004).
T. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld

lengths.
2. Include the design engineer's seal and signature on each sheet of shop drawings.

C. Design Data:  As required by authorities having jurisdiction.
D. Welders' Certificates.
E. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is certified

under AISC 201.
F. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is

accredited under IAS AC172.
1.05 QUALITY ASSURANCE

A. Structural Designer Qualifications:  Professional Structural Engineer experienced in design of
this work and licensed in the State in which the Project is located, or personnel under direct
supervision of such an engineer.

B. Welder Qualifications:  Show certification of welders employed on the Work, verifying AWS
qualification within the previous 12 months.

C. Fabricator Qualifications:
1. A qualified steel fabricator that is certified by the American Institute for Steel Construction

(AISC) under AISC 201.
2. A qualified steel fabricator that is accredited by the International Accreditation Service

(IAS) Fabricator Inspection Program for Structural Steel in accordance with IAS AC172.
3. A company specializing in manufacturing products specified in this section, with not less

than ten years of documented experience.
PART 2  PRODUCTS
2.01 METAL STAIRS - GENERAL

A. Metal Stairs:  Provide stairs of the design specified, complete with landing platforms, vertical
and horizontal supports, railings, and guards, fabricated accurately for anchorage to each other
and to building structure.
1. Regulatory Requirements:  Provide stairs and railings complying with the most stringent

requirements of local, state, and federal regulations; where requirements of Contract
Documents exceed those of regulations, comply with Contract Documents.

2. Handrails:  Comply with applicable accessibility requirements of ADA Standards.
3. Structural Design:  Provide complete stair and railing assemblies complying with the

applicable local code.
4. Dimensions:  As indicated on drawings.
5. Shop assemble components; disassemble into largest practical sections suitable for

transport and access to site.
6. No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch.
7. Separate dissimilar metals using paint or permanent tape.
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B. Metal Jointing and Finish Quality Levels:
1. Commercial:  Exposed joints as inconspicuous as possible, whether welded or

mechanical; underside of stair not covered by soffit IS considered exposed to view.
a. Welded Joints:  Intermittently welded on back side, filled with body putty, and sanded

smooth and flush.
b. Welds Exposed to View:  Ground smooth and flush.
c. Mechanical Joints:  Butted tight, flush, and hairline.
d. Bolts Exposed to View:  Countersunk flat or oval head bolts; no exposed nuts.
e. Exposed Edges and Corners:  Eased to small uniform radius.
f. Metal Surfaces to be Painted:  Sanded or ground smooth, suitable for satin or matte

finish.
C. Fasteners:  Same material or compatible with materials being fastened; type consistent with

design and specified quality level.
D. Anchors and Related Components:  Same material and finish as item to be anchored, except

where specifically indicated otherwise; provide all anchors and fasteners required.
2.02 METAL STAIRS WITH CONCRETE TREADS

A. Jointing and Finish Quality Level:  Commercial, as defined above.
B. Risers:  Closed.
C. Treads:  Metal pan with field-installed concrete fill.

1. Concrete Depth:  1-1/2 inches, minimum.
2. Tread Pan Material:  Steel sheet.
3. Tread Pan Thickness:  As required by design; 14 gage, 0.075 inch minimum.
4. Concrete Reinforcement:  None.
5. Concrete Finish:  Steel troweled.

D. Risers:  Same material and thickness as tread pans.
1. Riser/Nosing Profile:  Vertical riser with underside of nosing sloped up from bottom of

tread pan at not less than 60 degrees from horizontal, with rounded top of nosing of
minimum radius.

2. Nosing Depth:  Not more than 1-1/2 inch overhang.
3. Nosing Return:  Flush with top of concrete fill, not more than 1/2 inch wide.

E. Stringers:  Rolled steel channels.
1. Stringer Depth:  10 inches.
2. End Closure:  Sheet steel of same thickness as risers welded across ends.

F. Landings:  Same construction as treads, supported and reinforced as required to achieve
design load capacity.

G. Railings:  Steel pipe railings.
H. Finish:  Shop- or factory-prime painted.
I. Under Side of Stair:  Exposed to view, to be finished same as specified for other exposed to

view surfaces.
2.03 HANDRAILS AND GUARDS

A. Wall-Mounted Rails:  Round pipe or tube rails unless otherwise indicated.
1. Outside Diameter:  1-1/4 inch, minimum, to 1-1/2 inches, maximum.

B. Guards: 
1. Top Rails:  Round pipe or tube rails unless otherwise indicated.

a. Outside Diameter:  1-1/4 inch, minimum, to 1-1/2 inches, maximum.
2. Infill at Pipe Railings:  Pipe or tube rails sloped parallel to stair.

a. Outside Diameter:  1 inch.
b. Material:  Steel pipe or tube, round.
c. Vertical Spacing:  Maximum 4 inches on center.
d. Jointing:  Welded and ground smooth and flush.
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3. End and Intermediate Posts:  Same material and size as top rails.
a. Horizontal Spacing:  As indicated on drawings.
b. Mounting:  Welded to top surface of stringer.

2.04 MATERIALS
A. Steel Sections:  ASTM A36/A36M.
B. Steel Tubing:  ASTM A500/A500M or ASTM A501/A501M structural tubing, round and shapes

as indicated.
C. Steel Plates:  ASTM A6/A6M or ASTM A283/A283M.
D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.
E. Ungalvanized Steel Sheet:  Hot- or cold-rolled, except use cold-rolled where finished work will

be exposed to view.
1. Hot-Rolled Steel Sheet:  ASTM A1011/A1011M, Designation CS (commercial steel).
2. Cold-Rolled Steel Sheet:  ASTM A1008/A1008M, Designation CS (commercial steel).

F. Galvanized Steel Sheet:  ASTM A653/A653M, Structural Steel (SS) Grade 33/230 with
G40/Z120 coating.

G. Concrete Fill:  Type specified in Section 03 3000.
2.05 ACCESSORIES

A. Factory Fabricated Stair Tread and Nosing:
1. Materials:  Cast Aluminum.

a. Tread Abrasive:  Cross-hatched silicon carbide abrasive 20 grit.
b. Finish:  Natural sand cast finish.

B. Steel Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, and galvanized to ASTM
A153/A153M where connecting galvanized components.

C. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
D. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
E. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with

VOC limitations of authorities having jurisdiction.
2.06 SHOP FINISHING

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
B. Do not prime surfaces in direct contact with concrete or where field welding is required.
C. Prime Painting:  Use specified shop- and touch-up primer.

1. Preparation of Steel:  In accordance with SSPC-SP 2, Hand Tool Cleaning.
2. Number of Coats:  One.

D. Galvanizing:  Hot-dip galvanize to minimum requirements of ASTM A123/A123M.
1. Touch up abraded areas after fabrication using specified touch-up primer for galvanized

surfaces.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION

A. When field welding is required, clean and strip primed steel items to bare metal.
B. Supply items required to be cast into concrete and embedded in masonry with setting

templates.
3.03 INSTALLATION

A. Install components plumb and level, accurately fitted, free from distortion or defects.
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B. Provide anchors, plates, angles, hangers, and struts required for connecting stairs to structure.
C. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
D. Provide welded field joints where specifically indicated on drawings.  Perform field welding in

accordance with AWS D1.1/D1.1M.
E. Other field joints may be either welded or bolted provided the result complies with the limitations

specified for jointing quality levels.
F. Obtain approval prior to site cutting or creating adjustments not scheduled.
G. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except

surfaces to be in contact with concrete.
3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.

END OF SECTION 05 5100
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SECTION 05 7000
DECORATIVE METAL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Railing and guardrail assemblies.
B. Glazed, ceiling mounted smoke baffle assemblies.

1.02 RELATED REQUIREMENTS
A. Section 01 2300 - Alternates.
B. Section 09 2116 - Gypsum Board Assemblies:  Placement of backing plates in stud wall

construction.
1.03 ALTERNATES

A. See Section 01 2300 - Alternates, for product alternatives affecting this Section.
B. Alternate 4:  Provide and install cable guardrail system at loft edge in lieu of 3 foot high gypsum

board wall.
1.04 REFERENCE STANDARDS

A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2012.
B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
C. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes; 2017.
D. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2014.
E. ASTM A555/A555M - Standard Specification for General Requirements for Stainless Steel Wire

and Wire Rods; 2016.
F. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar; 2015.
G. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip

Galvanized Coatings; 2009 (Reapproved 2015).
H. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2014.
I. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes [Metric]; 2013.
J. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems

and Rails for Buildings; 2013, with Editorial Revision.
K. AWS C3.4M/C3.4 - Specification for Torch Brazing; 2016.
L. AWS C3.5M/C3.5 - Specification for Induction Brazing; 2016 (Amended 2017).
M. AWS C3.9M/C3.9 - Specification for Resistance Brazing; 2009.
N. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.
O. AWS D1.6/D1.6M - Structural Welding Code - Stainless Steel; 2017.

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data: Submit manufacturer's product data including description of materials,

components, finishes, fabrication details, glass, anchors, and accessories.
C. Shop Drawings: Indicate railing system elevations and sections, details of profile, dimensions,

sizes, connection attachments, anchorage, size and type of fasteners, and accessories. Indicate
anchor and joint locations, brazed connections, transitions, and terminations.
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D. Test Reports:  Submit test reports from an independent testing agency showing compliance with
specified design and performance requirements.

E. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section with not less than three years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of type specified and with at

least three years of documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in factory provided protective coverings and packaging.
B. Protect materials against damage during transit, delivery, storage, and installation at site.
C. Inspect materials upon delivery for damage.  Repair damage to be indistinguishable from

undamaged areas; if damage cannot be repaired to be indistinguishable from undamaged parts
and finishes, replace damaged items.

D. Prior to installation, store materials and components under cover, in a dry location.
1.08 WARRANTY

A. Warranty:  Manufacturer's standard one year warranty against defects in materials, fabrication,
finishes, and installation commencing on Date of Substantial Completion.

PART 2  PRODUCTS
2.01 RAILING SYSTEMS

A. Railing Systems - General:  Factory- or shop-fabricated in design indicated, to suit specific
project conditions, and for proper connection to building structure, and in largest practical sizes
for delivery to site.
1. Performance Requirements:  Design and fabricate railings and anchorages to resist the

following loads without failure, damage, or permanent set;  loads do not need to be applied
simultaneously.
a. Lateral Force:  75 lb minimum, at any point, when tested in accordance with ASTM

E935.
b. Distributed Load:  50 lb/ft minimum, applied in any direction at the top of the handrail,

when tested in accordance with ASTM E935.
c. Concentrated Loads on Intermediate Rails:  50 psf, minimum.
d. Concentrated Load:  200 lbs minimum, applied in any direction at any point along the

handrail system, when tested in accordance with ASTM E935.
2. Assembly:  Join lengths, seal open ends, and conceal exposed mounting bolts and nuts

using slip-on non-weld mechanical fittings, flanges, escutcheons, and wall brackets.
3. Joints:  Tightly fitted and secured, machined smooth with hairline seams.
4. Field Connections:  Provide sleeves to accommodate site assembly and installation.
5. Welded and Brazed Joints:  Make exposed joints butt tight, flush, and hairline; use

methods that avoid discoloration and damage of finish; grind smooth, polish, and restore to
required finish.
a. Ease exposed edges to small uniform radius.
b. Welded Joints:

1) Carbon Steel:  Perform welding in accordance with AWS D1.1/D1.1M.
2) Stainless Steel:  Perform welding in accordance with AWS D1.6/D1.6M.

c. Brass/Bronze Brazed Joints:
1) Perform torch brazing in accordance with AWS C3.4M/C3.4.
2) Perform induction brazing in accordance with AWS C3.5M/C 3.5.
3) Perform resistance brazing in accordance with AWS C3.9M/C3.9.

B. Cable Railing System:
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1. Description:  Post and cable railing system.
2. Configuration:  Guardrail only.
3. Stainless Steel Bar and Shape:  Type 304 or Type 316 stainless steel.

a. Guardrail Post:  2 inch by 2 inch by 1/2 inch tee.
4. Cable:  ASTM A555/A555M.

a. Fabricate from ASTM A666 stainless steel, Type 304 or Type 316.
b. Size:  3/16 inch diameter.

5. Fittings:  Type 304 or Type 316 stainless steel, non-swedge.
6. Fasteners:  Stainless steel.
7. Finishes:

a. Exposed Stainless Steel Pipe and Tubing:  Brushed finish.
b. Exposed, Machined Stainless Steel Fittings:  Brushed finish.

8. Fabrication:
a. Corners:  Mitered and welded; grind smooth to match adjacent finish.
b. Exposed Joints:  Butt tight and flush.
c. Splices:  Provide interior sleeves; fasteners allowed at splice connections

2.02 SMOKE BAFFLE SYSTEM
A. Smoke Baffle System:  Glazed, ceiling-mounted smoke baffle in configuration similar to railings.

1. Baffle Shoe:  Aluminum, natural finish.
2. Baffle Shoe Cladding:  Manufacturer's standard stainless steel sheet.
3. Anchors:  Stainless steel bolts with plastic isolator sleeves.
4. Glass:  1/2 inch clear tempered glass panels with polished edges.
5. Stainless Steel Finish, Exposed Surfaces:  No. 8 mirror finish.
6. Basis of Design:  C.R. Laurence Company, Inc; CRL-Blumcraft SB200 Two Piece Smoke

Baffle System:  www.crl-arch.com/#sle.
2.03 MATERIALS

A. Aluminum Components:  ASTM B221 or ASTM B221M.
1. Clear Anodized Finish:  Class I, AAMA 611 AA-M12C22A41 Clear anodic coating with

electrolytically deposited organic seal; not less than 0.7 mils thick.
B. Stainless Steel Components:

1. ASTM A666, Type 304.
2. Stainless Steel Bars, Shapes and Moldings:  ASTM A276/A276M, Type 304.
3. Stainless Steel Finish:  Brushed finish.

2.04 ACCESSORIES
A. Non-Weld Mechanical Fittings for Stainless Steel Railings:  Slip-on, galvanized malleable iron

castings, for Schedule 40 pipe, with flush setscrews for tightening by standard hex wrench, no
bolts or screw fasteners.

B. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; joints and seams ground
smooth.

C. Anchors and Fasteners:  Provide anchors and other materials as required to attach to structure,
made of same materials as railing components unless otherwise indicated; where exposed
fasteners are unavoidable provide flush countersunk fasteners.
1. For anchorage to concrete, provide inserts to be cast into concrete for bolting anchors.
2. For anchorage to masonry, provide brackets to be embedded in masonry for bolting

anchors.
3. For anchorage to stud walls, provide backing plates for bolting anchors.
4. Exposed Fasteners:  No exposed bolts or screws.

D. Carbon Steel Bolts and Nuts:  ASTM A307.
E. Finish Touch-Up Materials:  As recommended by manufacturer for field application.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate and site conditions are acceptable and ready to receive work.
B. Verify field dimensions of locations and areas to receive work.
C. Notify Architect immediately of conditions that would prevent satisfactory installation.
D. Do not proceed with work until detrimental conditions have been corrected.
E. Furnish components to be installed in other work to installer of that other work, including but not

limited to blocking, sleeves, inserts, anchor bolts, embedded plates and supports for attachment
of anchors.

3.02 PREPARATION
A. Protect existing work.
B. Review installation drawings before beginning installation.  Coordinate diagrams, templates,

instructions and directions for installation of anchorages and fasteners.
C. Clean surfaces to receive units.  Remove materials and substances detrimental to the

installation.
3.03 INSTALLATION

A. Comply with manufacturer's drawings and written instructions.
B. Install components plumb and level, accurately fitted, free from distortion or defects and with

tight joints, except where necessary for expansion.
C. Anchor securely to structure.
D. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush

countersunk fastenings.
E. Weld connections that cannot be shop welded due to size limitations.

1. Weld in accordance with AWS D1.1/D1.1M.
2. Match shop welding and bolting.
3. Clean welds, bolted connections and abraded areas.
4. Touch up shop primer and factory applied finishes.
5. Repair galvanizing with galvanizing repair paint per ASTM A780/A780M.

F. Isolate dissimilar materials with bituminous coating, bushings, grommets or washers to prevent
electrolytic corrosion.

3.04 TOLERANCES
A. Maximum Variation From Plumb:  1/4 inch per floor level, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.
C. Maximum Out-of-Position:  1/4 inch.

3.05 CLEANING
A. Remove protective film from exposed metal surfaces.
B. Metal:  Clean exposed metal finishes with potable water and mild detergent, in accordance with

manufacturer recommendations; do not use abrasive materials or chemicals, detergents or
other substances that may damage the material or finish.

3.06 PROTECTION
A. Protect installed components and finishes from damage after installation.
B. Repair damage to exposed finishes to be indistinguishable from undamaged areas.

1. If damage to finishes and components cannot be repaired to be indistinguishable from
undamaged finishes and components, replace damaged items.

END OF SECTION 05 7000
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SECTION 05 7113
FABRICATED METAL SPIRAL STAIRS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Center support column, radial shaped treads.
B. Spiral handrail.

1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.
B. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel;

International Accreditation Service, Inc; 2011.
C. NAAMM AMP 510 - Metal Stairs Manual; 1992.

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Shop Drawings:  Indicate detailed stair configuration, support loads, supporting accessories and

connections, floor opening details, required floor opening and stair height tolerances, and other
measurements affecting the stair.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld

lengths.
2. Include the design engineer's seal and signature on each sheet of shop drawings.

C. Product Data:  Provide details of stair components and connection details.
D. Manufacturer's Instructions:  Include complete assembly and anchorage requirements.
E. Designer's Qualification Statement.
F. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is

accredited under IAS AC172.
1.05 QUALITY ASSURANCE

A. Manufacturer:  Company specializing in manufacturing the products specified in this section with
minimum three years of documented experience.

B. Fabricator Qualifications:  A qualified steel fabricator that is accredited by the International
Accreditation Service (IAS) Fabricator Inspection Program for Structural Steel in accordance
with IAS AC172.

C. Design custom stair under direct supervision of a Professional Structural Engineer experienced
in design of products of this type and licensed in the State in which the Project is located.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fabricated Spiral Stairs:
1. Paragon Stairs; Cape Cod:  www.paragonstairs.com.
2. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.

2.02 FABRICATED SPIRAL STAIRS
A. Comply with applicable building code for live loads applicable to work of this section.
B. Nominal Stair Diameter:  60 inches.
C. Baluster Attachment:  To 3 treads.

2.03 COMPONENTS
A. Tread Material:  Steel, radial tread with nosing. .
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B. Column:  Steel, with steel plate for base and top anchorage, drilled for attachment.
C. Handrail:  Steel.
D. Balusters:  Steel.

2.04 ACCESSORIES
A. Attachments and Fasteners:  Steel.
B. Vertical Column Cap:  Cast steel.
C. Tubular Handrail Ends:  Cast steel.

2.05 FABRICATION
A. Fabricate stair of stock components to permit site assembly and installation.
B. Assembly Fasteners:  Concealed.
C. Fabricate stairs to comply with NAAMM AMP 510, Class Commercial.

2.06 FINISHES
A. Vertical Column:  Smooth painted.
B. Top Surface of Treads:  Diamond plate painted.
C. Underside and Edges of Treads and Risers:  smooth painted.
D. Handrail:  painted.
E. Balusters:  painted.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are acceptable to suit stair assembly tolerances.
B. Verify that supports are correctly positioned.

3.02 INSTALLATION
A. Install stair assembly in accordance with manufacturer's instructions.
B. Advise if field conditions exceed adjustment limits of attachments.  Do not field cut or modify

stair components.
3.03 TOLERANCES

A. Comply with NAAMM AMP 510 requirements.
3.04 PROTECTION

A. Do not permit traffic on stair after installation.
END OF SECTION 05 7113
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SECTION 06 1000
ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Structural dimension lumber framing.
1. Stair framing.

B. Non-structural dimensional lumber framing.
1. Rough opening framing for doors and windows.

C. Framing and hardware for storage lockers.
D. Plywood panels.
E. Roof-mounted curbs.
F. Roofing nailers.
G. Roofing cant strips.
H. Preservative treated wood materials.
I. Miscellaneous blocking for mechanical equipment.
J. Miscellaneous framing and sheathing.
K. Communications and electrical room mounting boards.
L. Concealed wood blocking, nailers, and supports.

1. Blocking for corner guards, grab bars, and miscellaneous equipment.
M. Miscellaneous wood nailers, blocking, sleepers and furring strips.

1.02 RELATED SECTIONS
A. Section 04 2000 - Unit Masonry:  Setting sill anchor bolts and other anchors in masonry.
B. Section 03 5400 - Self-Leveling Underlayment:  Components that are part of fire rated and

sound rated assemblies.
C. Section 05 5000 - Metal Fabrications:  Miscellaneous steel connectors and support angles for

wood framing.
D. Section 06 2000 - Finish Carpentry.
E. Section 07 5300 - Elastomeric Membrane Roofing.
F. Section 07 62 00 - Sheet Metal Flashing and Trim.
G. Section 07 9005 - Joint Sealers:  Vapor and air sealing gaps in wood framing.
H. Section 09 2116 - Gypsum Board Assemblies:  Components that are part of fire rated and

sound rated assemblies.
I. Section 12 2113 - Louver Blinds.

1.03 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
C. ASTM A 123/A 123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2000.
D. ASTM A 1008/A 1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability;
2002.
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E. ASTM A 1011/A 1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability;
2002.

F. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014.
G. ASTM C 955 - Standard Specification for Load-Bearing (Transverse and Axial) Steel Studs,

Runners (Tracks), and Bracing or Bridging for Screw Application of Gypsum Panel Products
and Metal Plaster Bases; 2000a.

H. PS 1 - Structural Plywood; 2009.
I. PS 20 - American Softwood Lumber Standard; 2010.
J. Forest Stewardship Council; www.fscus.org. (If FSC lumber is used)

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide technical data on wood preservative materials and fire-retardent

treatment products.
C. Submit wood treatment data including treatment plant's certification of compliance with

indicated requirements
1.05 QUALITY ASSURANCE

A. Lumber:  Comply with PS 20 and approved grading rules and inspection agencies.
B. Regulatory Requirements: Comply with requirements for lumber and framing of each of the

following agencies:
1. Minnesota State Building Code.
2. International Building Code.
3. Minimum Property Requirements by the Federal Housing Authority.
4. Minnesota Housing Finance Agency.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Cover wood products to protect against moisture at all times. Protect against exposure to

weather and contact with damp or wet surfaces. Support stacked products (lumber, structural
units, and panels) to prevent deformation and to allow air circulation.

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or
installation.

1.07 PROJECT CONDITIONS
A. Coordination:  Fit carpentry work to other work; scribe and cope as required for accurate fit. 

Correlate location of furring, nailers, blocking, grounds and similar supports to allow proper
attachment of other work.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. Species:  Spruce Pine Fir, unless otherwise indicated.
2. If no species is specified, provide any species graded by the agency specified; if no

grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

3. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

4. End jointed (finger jointed) structural glued lumber products are acceptable. In fire rated
assemblies, they must be stamped "HRA" (Heat Resistive Adhesive).
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5. Lumber of other species or grades is acceptable provided structural and appearance
characteristics are equivalent to or better than products specified.

B. Lumber fabricated from old growth timber is not permitted.
C. Forest Stewardship Council (FSC) certified lumber is preferred, but not required.
D. All sheathing resins and all adhesives and sealers shall be Low-VOC or No-VOC emitting

products except in any case where a required warranty is voided by such product usage.
E. All sheathing products shall meet APA Standards for emissions and shall contain no added

urea-formaldehyde.
2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Grading Agency:  To comply with PS 20 and applicable grading rules of inspection agencies
certified by ALSC's Board of Review.

B. Sizes:  Nominal sizes as indicated on drawings, S4S. Provide actual sizes as required by PS 20,
for moisture content specified for each use.

C. Moisture Content:  S-dry or MC19.
D. Stud Framing (2 by 2 through 2 by 8):

1. Grade:  Refer to Structural Drawings.
E. Stud Framing (2 by 2 through 2 by 6):
F. Joist, Rafter, and Small Beam Framing (2 by 6 through 4 by 16):

1. Species:  Spruce-Pine-Fir (South).
2. Grade:  No. 2 or better.

G. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 CONSTRUCTION PANELS
A. Subfloor/Underlayment Combination:  APA PRP-108, Rated Sturd-I-Floor.

1. Oriented Strand Board.
2. Exposure Class:  1.
3. Span Rating:  24 inches.
4. Thickness:  23/32 inches, nominal.
5. Edges: Tongue and groove.

B. Roof Blocking:  APA rated sheathing, Exposure 1, plywood.
C. Exterior Plywood Backing Panels:  1/2" M.D.O. fire treated plywood.  Exterior exposure.
D. Other Applications:

1. Plywood Concealed From View But Located Within Exterior Enclosure:  PS 1, C-C
Plugged or better, Exterior grade.

2. Exposed Interior Plywood:  PS 1, A-D, interior grade.
3. Other Locations:  PS 1, C-D Plugged or better.
4. Electrical Component Mounting at interior:  APA rated sheathing, fire retardant treated.

2.04 MISCELLANEOUS MATERIALS
A. Stair Treads:  1-1/4" full width particle board.
B. Stair Risers:  1X pine board.
C. Storage lockers: Provide plywood panels as indicated on drawings. Provide Stanley steel butt

hinges and 4 1/2" adjustable staple safety hasp at each locker.
2.05 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish:  Hot-dipped galvanized steel per ASTM A 153/A 153M for high humidity

and preservative-treated wood locations, unfinished steel elsewhere.
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2. All steel fasteners and connectors in contact with fire-retardant treated wood shall be G185
hot-dip galvanized or protected in accordance with the fire-retardant treated wood
supplier’s recommendations, whichever is more stringent.

3. Drywall Screws:  Bugle head, hardened steel, power driven type, length three times
thickness of sheathing.

4. Anchors:  Expansion shield and lag bolt type for anchorage to solid masonry or concrete.
B. Rough Hardware:  Provide rough hardware as necessary for the project including nails, bolts,

anchors, corner bracing, joist hangers, truss hangers, and post base plates. Provide shear wall
tie-downs as noted or detailed in structural drawings. Coordinate locations with anchor bolt
placement. Hardware exposed to weather, in contact with ground, or in wet areas shall be
hot-dipped galvanized.  Framing anchors shall be not less than 18 gauge, by Simpson, Teco, or
Cleveland.

C. Joist Hangers:  Hot dipped galvanized steel, as indicated on plans. 
1. For contact with preservative treated wood in exposed locations, provide minimum G185

galvanizing  complying with ASTM A653/A653M.
D. Safing Insulation:  Thermafiber safing insulation by U.S.G.  (ASTM 665 Type 1)
E. Acoustic Sealant:  By Tremco, USG, or Pecora.
F. Miscellaneous backing for accessories and casework installation.
G. Padlock hasps for tenant storage plywood doors:  Master Lock 704DPF.

PART 3  EXECUTION
3.01 PREPARATION

A. Coordinate installation of rough carpentry members specified in other sections.
3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste. 
B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory

components, including: shims, bracing, and blocking.
C. Discard units of material with defects which might impair quality of work, and units which are too

small to use in fabricating work with minimum joints or optimum joint arrangement.  Set
carpentry work accurately to required levels and lines, with members plumb and true and
accurately cut and fitted.  Securely attach carpentry work to substrate by anchoring and
fastening as shown and as required by recognized standards.  Countersink nail heads on
exposed carpentry work and fill holes.  Use common wire nails, except as otherwise indicated. 
Use finishing nails for finish work.  Select fasteners of size that will not penetrate members
where opposite side will be exposed to view or will receive finish materials.  Make tight
connections between members.  Install fasteners without splitting of wood; predrill as required. 
All exposed fasteners to be located in an orderly and logical pattern.

D. Seal all joints in wood framing as detailed on the drawings to resist air infiltration and vapor
migration between outside and/or untempered indoor spaces and tempered indoor spaces,
between dwelling units and between dwelling units and surrounding non-dwelling unit spaces.

3.03 FRAMING INSTALLATION
A. General:  Framing shall comply with the IBC, "Manual of House Framing" by National Forest

Products Association, the FHA Minimum Property Requirements (latest edition), the
"Techniques of House Nailing" by the Forest Products Laboratory, and the Minnesota Housing
Finance Agency.

B. Securely attach carpentry work to substrate by anchoring and fastening as shown and as
required by recognized standards.  Countersink nail heads on exposed carpentry work and fill
holes.  Use common wire nails, except as otherwise indicated.  Use finishing nails for finish
work.  Select fasteners of size that will not penetrate members where opposite side will be
exposed to view or will receive finish materials.  Make tight connections between members. 
Install fasteners without splitting of wood; predrill as required.  Anchor and nail using the size
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and number of nails noted in the U.B.C. or as recommended by the manufacturer.  In addition,
follow the requirements for pneumatically or mechanically driven staples, nails and fasteners,
Report NER-272 by the Council of American Building Officials.

C. Set structural members level, plumb, and true to line.  Discard pieces with defects that would
lower required strength or result in unacceptable appearance of exposed members.

D. Make provisions for temporary construction loads, and provide temporary bracing sufficient to
maintain structure in true alignment and safe condition until completion of erection and
installation of permanent bracing.

E. Install structural members full length without splices unless otherwise specifically detailed.
F. Comply with member sizes, spacing, and configurations indicated, and fastener size and

spacing indicated, but not less than required by applicable codes and AFPA Wood Frame
Construction Manual.

3.04 BLOCKING, NAILERS, AND SUPPORTS
A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,

specialty items, and trim.
B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required

by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
solid wood blocking.

C. In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.

D. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

E. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

F. Provide the following specific non-structural framing and blocking:
1. Cabinets and shelf supports.
2. Wall brackets.
3. Handrails.
4. Grab bars.
5. Towel and bath accessories.
6. Wall-mounted door stops.
7. Joints of rigid wall coverings that occur between studs.

3.05 INSTALLATION OF ACCESSORIES AND MISCELLANEOUS WOOD
A. In areas to be sided, coordinate with the Sider, the installation of a layer of weather-resistive

barrier over wall sheathing prior to installation of windows and doors. All windows, doors, and
sliding glass doors (if used) are to be fully jamb-flashed. Windows and sliding glass doors (if
used) are to have full pan-flashing draining to the building exterior. All jamb and pan-flashing
shall bond to, and be continuous, with the exterior weather barriers.

B. Install all blocking and nailers as necessary for installation of wood handrails, blinds, shades,
casework, cabinetry, shelves, frames, hardware and other accessories.

3.06 INSTALLATION OF CONSTRUCTION PANELS
A. Subflooring/Underlayment Combination: Glue and nail to framing;  staples are not permitted.
B. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with

edges over firm bearing; space fasteners at maximum 24 inches on center on all edges and into
studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of the fire-rated assembly.
2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board

parallel to studs.
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3. Install adjacent boards without gaps.
3.07 TOLERANCES

A. Framing Members:  1/4 inch from true position, maximum.
B. Surface Flatness of Floor:  1/8 inch in 10 feet maximum, and 1/4 inch in 30 feet maximum.
C. Surface Flatness of Wall Sheathing:  Install wall sheathing flat, within 1/4" in a 4 foot radius, free

from any notable deflections or indentations.
D. Variation from Plane (other than floors):  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet

maximum.
3.08 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Assist testing lab in conducting field sound transmission tests (STC and IIC) of party  wall

assemblies to verify conformance to design and code requirements.  Test as soon as practical
during construction once two adjacent units have received gypsum board and been taped. 
Provide temporary finish flooring for testing.  Cover miscellaneous mechanical/electrical
openings.  Conduct tests according to City standards as well as ASTM E336 "Recommended
Method for Measurement of Airborne Sound Insulation in Buildings", and ASTM E90.  Correct
any deficiencies noted.

3.09 CLEANING
A. Waste Disposal:  Comply with the requirements of Section 01 7419 - Construction Waste

Management and Disposal.
1. Do not burn scrap on project site.
2. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation

facilities or “waste-to-energy” facilities.
B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  

END OF SECTION 06 1000
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SECTION 06 2000
FINISH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Furnish and install the following finish carpentry items:
1. Jamb trim.
2. Handrails.
3. Stair skirt boards.
4. Wall caps and other finished woodwork.
5. Wood closet shelf and rod.
6. Corner guards.
7. Interior trim.

B. Installation of access panels at bathtubs.
C. Products Installed But Not Supplied Under the Work of This Section:

1. Doors and Door Hardware.
2. Residential casework (cabinets).
3. Counters.
4. Fire extinguishers and cabinets.
5. Vinyl-Coated Storage shelving.
6. Toilet, bath, and laundry accessories.
7. Access panels at fire-rated locations.
8. FRP panels.

1.02 RELATED SECTIONS
A. Section 01 2300 - Alternates.
B. Section 05 5000 - Metal Fabrications:  Concealed floating shelving brackets.
C. Section 06 1000 - Rough Carpentry:  Support framing, grounds, and concealed blocking.
D. Section 08 1416 - Flush Wood Doors.
E. Section 08 3113 - Access Doors and Panels.
F. Section 08 7100 - Door Hardware.
G. Section 09 77 00 - Fiberglass Reinforced Panels (FRP)
H. Section 09 9000 - Painting and Coating:  Painting and finishing of finish carpentry items.
I. Section 10 2800 - Toilet, Bath and Laundry Accessories.
J. Section 10 4416 - Fire Extinguishers and Accessories.
K. Section 10 5615 - Vinyl-Coated Storage Shelving.
L. Section 12 3530 - Residential Casework:  Shop fabricated kitchen and bath cabinet work; shop

fabricated window sills.
M. Section 12 3600 - Countertops.

1.03 ALTERNATES
A. See Section 01 2300 - Alternates for product alternatives affecting this section.
B. Alternate 1:  Provide and install pre-hung wood doors and frames in lieu of drywall frames and

site-installed wood doors at interior dwelling unit doors.  Wood casing shall be 1x3 paint-grade
Poplar with radius at exposed corners.

1.04 REFERENCE STANDARDS
A. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014.
B. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S. Version 3.0;

2016.
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C. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; 2009.
D. PS 1 - Structural Plywood; 2009.
E. PS 20 - American Softwood Lumber Standard; 2010.
F. FSC-US; Forest Stewardship Council certified products, www.findfsc.org.(ONLY IF FSC

LUMBER IS USED)
G. WMMPA WM Series - Softwood Moulding Patterns catalog; current edition.
H. ANSI A208.1 - American National Standard for Medium Density Fiberboard for Interior Use;

current edition.
1.05 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data:
1. Provide instructions for attachment hardware and finish hardware.

C. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details, and
accessories.
1. Provide the information required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).

D. Samples:  Submit two samples of millwork 6 inch long.
1.06 QUALITY ASSURANCE

A. Perform work in accordance with AWI Architectural Woodwork Quality Standards Illustrated,
Custom grade.

B. Grade materials in accordance with the following:
1. Lumber Grading Agency: Certified by ALSC.
2. Plywood: Certified by the American Plywood Association.
3. Hardwood Lumber Grading: NHLA Grading Rules.

C. Fabricator Qualifications:  Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.
1. Accredited participant in the specified certification program prior to the commencement of

fabrication and throughout the duration of the project.
D. Quality Certification:

1. Provide labels or certificates indicating that the work complies with AWI/AWMAC/WI
(AWS) or AWMAC/WI (NAAWS) requirements for grade or grades specified.

2. Provide designated labels on shop drawings as required by certification program.
3. Provide designated labels on installed products as required by certification program.
4. Submit certifications upon completion of installation that verifies this work is in compliance

with specified requirements.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect work from moisture damage.
PART 2  PRODUCTS
2.01 FINISH CARPENTRY ITEMS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Interior Woodwork Items:
1. Alternate Bid Items:  Moldings, Casings, and Miscellaneous Trim:  Material and finish as

described elsewhere.
2.02 WOOD-BASED COMPONENTS

A. Wood fabricated from old growth timber is not permitted.
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2.03 LUMBER MATERIALS
A. Softwood Lumber:  pine species, plain sawn, maximum moisture content of 6 percent; with

vertical grain.
B. Hardwood Lumber:  Maple species, rift sawn, maximum moisture content of 6 percent; with

vertical grain.
2.04 SHEET MATERIALS

A. Softwood Plywood, Exposed to View:  Face species as indicated, plain sawn, veneer core; PS 1
Grade A-B, glue type as recommended for application.

B. Hardwood Plywood:  Face species maple, plain sawn, book matched, veneer core; HPVA HP-1,
Front Face Grade AA, Back Face Grade 1, glue type as recommended for application.

2.05 COMPONENTS
A. Interior Standing and Running Trim; Casings and Other Trim:

1. Millwork material and finish:
a. Inside units: Poplar with painted field finish.

1) Color:  To be selected by Architect.
2. Units:

a. Casing:  1x3 rectangular profile with radius at exposed corners.
b. Finish:  Factory primed and painted.

3. Miscellaneous Trim shown and noted in drawings: 1x4, 1x12, others as noted on the
drawings.

B. Stair Skirts, Handrails and Wall Caps:
1. Stair handrails: Round 1 5/8" x 1 3/4" Prefinished (clear) Grade A Poplar suitable for

painting.
a. Mounting brackets:  Satin chrome or brushed stainless steel, shaft with radius bracket

arm, screw plate railing connector canted to slope of railing with conceal fasteners to
wall.  Approximate size 2 3/8 x 2/3/8 inches.

2. Walls caps to be Painted grade A Poplar 3/4" (nominal) thickness.
3. Stair skirts to be of same wood species rectangular profile with radius top exposed corner.

C. Corner Guards:
1. Stainless with flanges for screw into stud at all outside corners in ANSI A117.1 Type A

(accessible) units: Hiawatha "SAF-T-Guard Stainless Steel Corner Guards,"
www.hiawathainc.com, Type 304 S.S., 18 gauge, #4 Satin Finish. Size: 48" length, 1-1/2"
wings, 90 degrees, 1/8" radius, countersunk screw holes and screws.

2.06 FASTENINGS
A. Provide nails, screws and other anchoring devices of type, size, material and finish suitable for

intended use and required to provide secure attachment, concealed where possible.  Hot-dip
galvanize fasteners for work exposed to exterior and high humidity to comply with ASTM A153.

2.07 ACCESSORIES
A. Lumber for Shimming, Blocking, and Furring:  Softwood lumber of  species specified in Section

06 1000, for blocking and furring, etc.
B. Primer:  Alkyd primer sealer.
C. Wood Filler:  Solvent base, tinted to match surface finish color.

2.08 FABRICATION
A. Shop assemble work for delivery to site, permitting passage through building openings.
B. Fit exposed sheet material edges with 3/8 inch matching hardwood edging.  Use one piece for

full length only.
C. When necessary to cut and fit on site, provide materials with ample allowance for cutting. 

Provide trim for scribing and site cutting.
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2.09 FINISHING
A. Sand work smooth and set exposed nails and screws.
B. Apply wood filler in exposed nail and screw indentations.
C. On items to receive transparent finishes, use wood filler that matches surrounding surfaces and

is of type recommended for the applicable finish.
D. Field finish all materials in accordance with finish specified and Section 09 9000 - Painting and

Coating.
E. Seal internal surfaces and semi-concealed surfaces.  Brush apply only.
F. Prime paint surfaces in contact with cementitious materials.
G. Back prime woodwork items to be field finished, prior to installation.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify adequacy of backing and support framing.
B. Verify mechanical, electrical, and building items affecting work of this section are placed and

ready to receive this work.
3.02 INSTALLATION

A. Install work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements
for grade indicated.

B. Set and secure materials and components in place, plumb and level.
C. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use

additional overlay trim to conceal larger gaps.
D. Install casing at jambs and head of all doors.
E. Anchor finish carpentry work securely to supports and substrates, using concealed fasteners

and blind nailing where possible.  Use fine finishing nails for exposed nailing except as
indicated, countersunk and filled flush with finished surface.  Make exterior joints water resistant
by careful fitting.  Use double dipped galvanized nails to nail exterior trim.  Exterior trim to be
pre-primed on all sides.  Prime end cuts during installation.  Finish work shall be free of defects
including hammer marks.  Exposed edges shall be coped and mitered.  Miter and return
handrail ends to the wall.

F. Installation of Standing and Running Trim:
1. Install with minimum number of joints possible, using full-length pieces from maximum

length of lumber available.  Cope at returns, miter at corners to produce tight fitting joints. 
Use scarf joints for end-to-end joints.

2. Stair handrails to have mitered corners to return to wall. Mounting brackets to be
approximately 48" o.c. horizontally. All corners and fasteners to be smooth.

3.03 PREPARATION FOR SITE FINISHING
A. Set exposed fasteners.  Apply wood filler in exposed fastener indentations. Sand work smooth.
B. Site Finishing:  See Section 09 9000 - Painting and Coating.
C. Before installation, prime paint surfaces of items or assemblies to be in contact with

cementitious materials.
3.04 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch.
B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

END OF SECTION 06 2000
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SECTION 07 2100
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Batt insulation in interior wall, ceiling and floor construction.
B. Batt insulation for filling unit separation walls.

1.02 RELATED SECTIONS
A. Section 06 1000 - Rough Carpentry:  Supporting construction for batt insulation.
B. Section 07 8400 - Firestopping:  Fire stopping sealant and safing insulation.
C. Section 09 2116 - Gypsum Board Assemblies.

1.03 REFERENCE STANDARDS
A. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2012.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2015a.
C. ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At 750

Degrees C; 2012.
D. RESNET Standards; http://resnet.us/standards/mortgage/default.htm

1.04 PERFORMANCE REQUIREMENTS
A. Fire Performance:  Provide insulation with fire performance characteristics indicated per ASTM

E119, ASTM E84 and E136, as applicable, and which correspond to products listed in UL "Fire
Resistance Directory" or "Building Materials Directory".

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance criteria, and product

limitations.
C. Manufacturer's Installation Instructions:  Include information on special environmental conditions

required for installation and installation techniques.
1.06 SEQUENCING

A. Sequence work to ensure fireproofing and firestop materials are in place before beginning work
of this section.

PART 2  PRODUCTS
2.01 BATT INSULATION MATERIALS

A. Glass Fiber Batt Insulation:  Flexible preformed batt or blanket, complying with ASTM C665;
friction fit.

B. Acceptable Manufacturers:
1. CertainTeed Corporation: www.certainteed.com.
2. Johns Manville: www.jm.com.
3. Owens Corning Corp: www.owenscorning.com.
4. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

C. Batt Insulation:  ASTM C 665; preformed batt; friction fit, conforming to the following:
1. Material:  Glass fiber.
2. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.
3. Smoke Developed Index:  450 or less, when tested in accordance with ASTM E84.
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4. Combustibility:  Non-combustible, when tested in accordance with ASTM E136, except for
facing, if any.

5. Formaldehyde Content:  Zero.
6. Facing:  Unfaced, except where not backed by vapor retarder, provide batts with

unreinforced kraft facing on one side.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates are
ready to receive insulation .

B. Verify substrate surfaces are flat, free of irregularities.
C. Verify mechanical, electrical and other systems within walls that have been installed and tested.

3.02 BATT INSTALLATION
A. Install insulation  in accordance with manufacturer's instructions.
B. Insulation at unit separation walls:  Place tightly within spaces, around cut openings, behind and

around electrical and mechanical items within partitions, and tight to items passing through
partitions. Install without gaps or voids. Do not compress insulation.

C. Install in floor/ceiling joist assemblies at party walls between units and around penetrations in
top plates at the attic level.

D. Fill voids in framing at door and window frames, lintels, headers, blocking and other exterior wall
and party wall void locations. Secure insulation in place as necessary.

E. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.
F. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services

within the plane of the insulation.
3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Coordination of Air Barrier Association of America (ABAA) Tests and Inspections:

1. Provide testing and inspection required by ABAA Quality Assurance Program (QAP).
2. Notify in ABAA writing of schedule for air barrier work, and allow adequate time for testing

and inspection.
3. Cooperate with ABAA testing agency.
4. Allow access to air barrier work areas and staging.

3.04 FIELD QUALITY CONTROL
A. Notify the Architect when work is ready to inspect (prior to backfilling and covering with gypsum

board).
3.05 PROTECTION OF FINISHED WORK

A. Do not permit installed insulation to be damaged prior to its concealment.
END OF SECTION 07 2100
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SECTION 07 2119
FOAMED-IN-PLACE INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Foamed-in-place insulation at junctions of dissimilar wall and roof materials to achieve a thermal
and air seal .

1.02 RELATED SECTIONS
A. Section 06 1000 - Rough Carpentry.

1.03 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. ABAA Field Quality Control Submittals:  Submit third-party reports of testing and inspection

required by ABAA QAP.
C. Manufacturer's Installation Instructions:  Indicate special procedures, and perimeter conditions

requiring special attention.
D. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed

manufacturer and materials.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section, with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing work of the type specified, with
minimum three years documented experience.

C. Air Barrier Association of America (ABAA) Evaluated Materials Program (EAP);
www.airbarrier.org/sle: Use evaluated materials from a single manufacturer regularly engaged in
air barrier material manufacture.  Use secondary materials approved in writing by primary
material manufacturer.

1.05 FIELD CONDITIONS
A. Do not apply foam when temperature is below that specified by the manufacturer for ambient air

and substrate.
PART 2  PRODUCTS
2.01 MATERIALS

A. Insulation:  Closed-cell polyurethane type conforming to ASTM C 1029.
1. Manufacturer: BASF; Product: Comfort Foam 178: www.basf-pfe.com.
2. Density:  2.15 lb/cu ft, when tested in accordance with ASTM D 1622.
3. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25 / 350, when

tested in accordance with ASTM E 84.
4. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 ACCESSORIES
A. Primer:  As required by insulation manufacturer.
B. Overcoat:  Intumescent coating of type recommended by insulation manufacturer and as

required to comply with applicable codes.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify work within construction spaces or crevices is complete prior to insulation application.
B. Verify that surfaces are clean, dry, and free of matter that may inhibit insulation  adhesion.
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3.02 PREPARATION
A. Mask and protect adjacent surfaces from over spray or dusting.
B. Apply primer in accordance with manufacturer's instructions.

3.03 APPLICATION
A. Apply insulation in accordance with manufacturer's instructions.
B. Spray to seal gaps at plates, joints between materials, and around penetrations.

3.04 FIELD QUALITY CONTROL
A. Inspection will include verification of insulation and overcoat thickness and density.

3.05 PROTECTION
A. Do not permit subsequent construction work to disturb applied insulation.

END OF SECTION 07 2119
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SECTION 07 2500
WEATHER BARRIERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vapor Retarders:  Materials to make interior walls water vapor resistant and air tight.
1. Interior Unit Bounding Walls and Ceilings:  Materials to make dwelling unit interior wall

perimeters, joints between interior dwelling walls and ceiling, and joints around frames of
openings in interior walls water vapor-resistant and air-tight.

1.02 RELATED REQUIREMENTS
A. Section 01 2300 - Alternates.

1.03 ALTERNATES
A. See Section 01 2300 - Alternates for Alternates affecting this section.
B. Alternate 5:  Install vapor barrier on one side of unit separation walls.

1.04 DEFINITIONS
A. Vapor Retarder:  Air tight barrier made of material that is relatively water vapor impermeable, to

the degree specified, with sealed seams and with sealed joints to adjacent surfaces.
1. Water Vapor Permeance:  For purposes of conversion, 57.2 ng/(Pa s sq m) = 1 perm.

1.05 REFERENCE STANDARDS
A. ASTM D4397 - Standard Specification for Polyethylene Sheeting for Construction, Industrial,

and Agricultural Applications; 2016.
1.06 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples, for administrative
requirements for submittal procedures.

B. Product Data:  Provide data on material characteristics.
C. Manufacturer's Installation Instructions:  Indicate preparation, installation methods, and storage

and handling criteria.
D. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed

manufacturer and materials.
1.07 QUALITY ASSURANCE

A. Air Barrier Association of America (ABAA) Evaluated Materials Program (EAP);
www.airbarrier.org/#sle:  Use evaluated materials from a single manufacturer regularly engaged
in air barrier material manufacture, and use secondary materials approved in writing by primary
material manufacturer.

1.08 FIELD CONDITIONS
A. Maintain temperature and humidity recommended by the materials manufacturers before,

during and after installation.
PART 2  PRODUCTS
2.01 WEATHER BARRIER ASSEMBLIES

A. Interior Vapor Retarder:
1. On dwelling-side face of studs of interior walls, under cladding, use mechanically fastened

varpor retarder sheet.
a. Both sides of dwelling unit separation walls.
b. Dwelling unit side of walls separating dwelling units from other interior spaces.

2.02 VAPOR RETARDER MATERIALS (AIR BARRIER AND WATER-RESISTIVE)
A. Vapor Retarder Sheet Type ___:  ASTM D4397 polyethylene film, clear.

1. Thickness:  6 mil, 0.006 inch.
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2. Water Vapor Permeance:  As required by referenced standard for thickness specified.
3. Seam and Perimeter Tape:  Polyethylene self adhering type, 2 inches wide, compatible

with sheet material.
2.03 ACCESSORIES

A. Vapor Retarder Sealants, Tape and Accessories for sealing vapor retarder and sealing vapor
retarder to adjacent surfaces and substrates.
1. Coated polyester film with acrylic adhesive backing; pressure sensitive as specified or as

recommended by weather barrier manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and conditions are ready to accept the work of this section.
3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.

B. Clean and prime substrate surfaces to receive adhesives in accordance with manufacturer's
instructions.

3.03 INSTALLATION
A. Install materials in accordance with manufacturer's instructions.
B. Vapor Retarders:  Install continuous air tight barrier over surfaces indicated, with sealed seams

and with sealed joints to adjacent surfaces.
C. Apply sealants and adhesives within recommended application temperature ranges.  Consult

manufacturer if temperature is out of this range.
D. Mechanically Fastened Sheets - Vapor Retarder On Interior:

1. When insulation is to be installed in assembly, install vapor retarder over insulation.
2. Install continuous air-tight barrier over surfaces indicated, with sealed seams and with

sealed joints to adjacent surfaces.
3. In interior stud-framed party walls between units, other walls separating dwelling units from

other tempered interior spaces and at roof joists/trusses, attach sheet seal to inside stud
faces with mechanical fasteners.  Lap edges 16" over stud/joist faces, seal laps with tape. 
Seams over a single stud/joist face must be sealed between sheet seal layers with
approved sealant. Lap ends onto adjacent construction; seal ends with sealant.

4. At window, door, and any other penetration or openings install sheet seal between frame
and adjacent wall seal material and attach with tape.  Seal laps with sealant.  Position lap
seal over firm bearing. Exterior weather barrier must extend in at head, jamb, and sill and
interior vapor retarder must be sealed to it.

5. All tears and punctures must be carefully patched with poly extending minimum 16"
beyond tear and all edges sealed with polyethylene tape or sealant.

6. Install Weather Resistant Membrane in lieu of Vapor Retarder behind water resistant
gypsum board at exterior walls of bathrooms and as indicated on drawings.

3.04 FIELD QUALITY CONTROL
A. Owner’s Inspection and Testing:  Cooperate with Owner’s testing agency.

1. Allow access to work areas and staging.
2. Notify Owner’s testing agency in writing of schedule for work of this section to allow

sufficient time for testing and inspection.
3. Do not cover work of this section until testing and inspection is accepted.

B. Do not cover installed weather barriers until manufacturer's representative has inspected its
installation or otherwise approves covering of installed weather barrier.

C. Take digital photographs of each portion of the installation prior to covering up.
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3.05 PROTECTION
A. Protect sheet materials from puncture.

END OF SECTION 07 2500
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SECTION 07 5300
ELASTOMERIC MEMBRANE ROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Repair and modification of existing membrane roof.
B. Elastomeric roofing membrane, mechanically fastened conventional and adhered conventional

application.
C. Flashings.
D. Roofing stack boots and walkway pads.

1.02 REFERENCE STANDARDS
A. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof

Membrane; 2013.
1.03 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data:  Provide data indicating membrane materials, flashing materials, insulation, vapor
retarder, surfacing, and fasteners.

C. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three years documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials in manufacturer's original containers, dry and undamaged, with seals and

labels intact.
B. Store materials in weather protected environment, clear of ground and moisture.
C. Ensure storage and staging of materials does not exceed static and dynamic load-bearing

capacities of roof decking.
1.06 FIELD CONDITIONS

A. Do not apply roofing membrane during unsuitable weather.
B. Do not apply roofing membrane when ambient temperature is below 40 degrees F or above

____ degrees F.
C. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is

expected or occurring.
D. Do not expose materials vulnerable to water or sun damage in quantities greater than can be

weatherproofed the same day.
E. Schedule applications so that no partially completed sections of roof are left exposed at end of

workday.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. EPDM Membrane Materials:
1. Carlisle Roofing Systems, Inc:  www.carlisle-syntec.com/#sle.
2. Firestone Building Products, LLC:  www.firestonebpco.com/#sle.
3. GenFlex Roofing Systems, LLC:  www.genflex.com/#sle.
4. Versico Roofing Systems; VersiGard EPDM:  www.versico.com/#sle.
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5. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.
2.02 ROOFING - UNBALLASTED APPLICATIONS

A. Elastomeric Membrane Roofing:  One ply membrane, fully adhered.
2.03 ROOFING MEMBRANE AND ASSOCIATED MATERIALS

A. Membrane:  Ethylene-propylene-diene-monomer (EPDM); non-reinforced; complying with
minimum properties of ASTM D4637/D4637M.
1. Thickness:   0.060 inch (60 mil).
2. Color:  Black.

B. Seaming Materials:  As recommended by membrane manufacturer.
C. Flexible Flashing Material: Same material as membrane; complying with the following:

1. Thickness:  60 mil.
2. Tensile Strength:  1,200 psi.
3. Elasticity:  50 percent with full recovery without set.
4. Color:  Black.

D. Separation Sheet:  Sheet polyethylene; 2 mil thick.
2.04 ACCESSORIES

A. Stack Boots:  Prefabricated flexible boot and collar for pipe stacks through membrane; same
material as membrane.

B. Membrane Adhesive:  As recommended by membrane manufacturer.
C. Surface Conditioner for Adhesives:  Compatible with membrane and adhesives.
D. Thinners and Cleaners:  As recommended by adhesive manufacturer, compatible with

membrane.
E. Walkway Pads:  Suitable for maintenance traffic, contrasting color or otherwise visually

distinctive from roof membrane.
1. Walkway Pads:  Rubber, 30 x 30 x 0.30 inch, standard manufacturer finish.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and site conditions are ready to receive work.
B. Verify deck surfaces are dry and free of snow or ice.
C. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips

are in place.
3.02 MEMBRANE APPLICATION

A. Roll out membrane, free from wrinkles or tears.  Place sheet into place without stretching.
B. Shingle joints on sloped substrate in direction of drainage.
C. Fully Adhered Application:  Apply adhesive to substrate at rate of ____ gal/square.  Fully embed

membrane in adhesive except in areas directly over or within 3 inches of expansion joints.  Fully
adhere one roll before proceeding to adjacent rolls.

D. Overlap edges and ends and seal seams by contact adhesive, minimum 3 inches.  Seal
permanently waterproof.  Apply uniform bead of sealant to joint edge.

E. At intersections with vertical surfaces:
1. Extend membrane over cant strips and up a minimum of 4 inches onto vertical surfaces.
2. Fully adhere flexible flashing over membrane and up to nailing strips.

F. Around roof penetrations, seal flanges and flashings with flexible flashing.
G. Coordinate installation of roof drains and sumps and related flashings.

3.03 FINISHING UNBALLASTED SURFACES
A. Install walkway pads.  Space pad joints to permit drainage.
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3.04 CLEANING
A. See Section 01 7419 - Construction Waste Management and Disposal, for additional

requirements.
B. Remove bituminous markings from finished surfaces.
C. In areas where finished surfaces are soiled by work of this section, consult manufacturer of

surfaces for cleaning advice and comply with their documented instructions.
D. Repair or replace defaced or damaged finishes caused by work of this section.

3.05 PROTECTION
A. Protect installed roofing and flashings from construction operations.
B. Where traffic must continue over finished roof membrane, protect surfaces using durable

materials.
END OF SECTION 07 5300
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SECTION 07 6200
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fabricated sheet metal items:
1. Flashings.
2. Window, door and louver head flashing.
3. Sill flashing (above masonry/stone).
4. Cap flashing at cornice.

B. Sealants for joints within sheet metal fabrications.
1.02 RELATED SECTIONS

A. Section 04 2000 - Unit Masonry:  Metal flashings embedded in masonry.
B. Section 04 4200 - Exterior Stone Cladding.
C. Section 06 1000 - Rough Carpentry:  Wood nailers for sheet metal work.
D. Section 06 1000 - Rough Carpentry:  Field fabricated roof curbs.
E. Section 07 5300 - Elastomeric Membrane Roofing.
F. Section 07 9005 - Joint Sealers.
G. Section 08 4313 - Aluminum-Framed Storefronts.
H. Section 08 5113 - Aluminum Windows.
I. Section 08 5123 - Steel Windows.
J. Section 09 9000 - Painting and Coating.

1.03 REFERENCE STANDARDS
A. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures for

Pigmented Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating Appendix);
2015.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.
D. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007

(Reapproved 2012).
E. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Samples: Submit two samples 6 x 6 inch in size illustrating metal finish color.

1.05 PERFORMANCE REQUIREMENTS
A. Installation of flashing and sheet metal work is to be water-tight/weatherproof.

1.06 QUALITY ASSURANCE
A. Perform work in accordance with SMACNA Architectural Sheet Metal Manual requirements and

standard details, except as otherwise indicated.
1.07 PRE-INSTALLATION MEETING

A. Conduct pre-installation meeting with manufacturer's representative, Owner, Architect, building
official (invited) and other necessary parties to verify product requirements, substrate
conditions, manufacturer's installation instructions, manufacturer's warranty requirements, and
job-specific conditions as indicated in documents.
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1.08 DELIVERY, STORAGE, AND HANDLING
A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope

metal sheets to ensure drainage.
B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS
2.01 SHEET MATERIALS

A. Pre-Finished Galvanized Steel:  ASTM A653/A653M, with G90/Z275 zinc coating; minimum 24
gage, 0.028 inch thick base metal, shop pre-coated with modified silicone coating.
1. Modified Silicone Polyester Coating:  Pigmented Organic Coating System, AAMA 2603;

baked enamel finish system.
2.02 ACCESSORIES

A. Fasteners:  Same material and finish as flashing metal .
B. Primer:  Zinc chromate type.
C. Protective Backing Paint:  Zinc molybdate alkyd.
D. Sealant:  Type; one-part urethane specified in Section 07 9005 - Joint Sealers.
E. Miscellaneous: Provide flashing at miscellaneous locations as detailed or as necessary to

provide a water and weather-tight installation. Provide prefinished aluminum drip cap at window
heads, door heads, exterior wall base trim, and other exposed locations as necessary.

2.03 FABRICATION
A. General:  Shop fabricate work to greatest extend possible, comply with details shown and with

applicable requirements of SMACNA "Architectural Sheet Metal Manual", the "Roofing and
Waterproofing Manual" by NRCA,  and other recognized industry practices.  Fabricate for
waterproof and weather resistant performance; with expansion provisions for running work,
sufficient to permanently prevent leakage, damage or deterioration of the work.  For work to fit
substrates.  comply with material manufacturers instructions and recommendations.  Form
exposed sheet metal work without excessive oil-canning effect, buckling and tool marks, true to
line and levels as indicated, with exposed edges folded back to form hems.  Secure flashings in
place using concealed fasteners.

B. Form sections true to shape, accurate in size, square, and free from distortion or defects.
C. Form pieces in longest possible lengths.
D. Hem exposed edges on underside 1/2 inch; miter and seam corners.
E. Form material with flat lock seams, except where otherwise indicated.  At moving joints, use

sealed lapped, bayonet-type or interlocking hooked seams.
F. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with

sealant.
G. Fabricate vertical faces with bottom edge formed outward 1/4 inch (6 mm) and hemmed to form

drip.
2.04 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.
B. Primer:  Zinc chromate type.
C. Concealed Sealants:  Non-curing butyl sealant.
D. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as

recommended by manufacturer for substrates to be sealed; color to match adjacent material.
E. Plastic Cement:  ASTM D4586/D4586M, Type I.
F. Reglets:  Recessed type, galvanized steel.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Before starting work, verify dimensions.  Examine adjoining work.  Check for bowed surfaces,
and similar conditions which may be possible moisture problems or result in an uneven surface
for siding or trim.

3.02 PREPARATION
A. Install starter and edge strips, and cleats before starting installation.
B. Install surface mounted reglets true to lines and levels.  Seal top of reglets with sealant.
C. Back paint concealed metal surfaces with protective backing paint to a minimum dry film

thickness of 15 mil.
3.03 INSTALLATION

A. Secure flashings in place using concealed fasteners.  Use exposed fasteners only where
permitted.

B. Apply plastic cement compound between metal flashings and felt flashings.
C. Fit flashings tight in place.  Make corners square, surfaces true and straight in planes, and lines

accurate to profiles.
D. Seal metal joints watertight.
E. Provide for separation of dissimilar metals or corrosive substrates by coating concealed

surfaces with bituminous coating or other permanent separation as recommended by
manufacturer/fabricator.  Provide sawcut reglets as necessary for complete installation.

F. Provide for thermal expansion of running sheet metal work, by overlaps or expansion joints in
fabricated work.  Seal moving joints in metal work with elastomeric sealants, complying with FS
SS-T-00227, -00230, or -001543.  Space joints at intervals of not more than 50'.

3.04 CLEANING
A. Upon completion, all work shall be cleaned.

END OF SECTION 07 6200
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SECTION 07 7200
ROOF ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Curbs.
B. Equipment rails.
C. Non-penetrating pedestals.

1.02 REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2015.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
1.03 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used.
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. Maintenance requirements.

C. Shop Drawings:  Submit detailed layout developed for this project and provide dimensioned
location and number for each type of roof accessory.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store products under cover and elevated above grade.

PART 2  PRODUCTS
2.01 ROOF CURBS

A. Roof Curbs Mounting Assemblies:  Factory fabricated hollow sheet metal construction, internally
reinforced, and capable of supporting superimposed live and dead loads and designated
equipment load with fully mitered and sealed corner joints welded or mechanically fastened, and
integral counterflashing with top and edges formed to shed water.
1. Roof Curb Mounting Substrate:  Curb substrate consists of flat roof deck sheathing with

insulation.
2. Sheet Metal Material:

a. Galvanized Steel:  Hot-dip zinc coated steel sheet complying with ASTM
A653/A653M, SS Grade 33; G60 coating designation; 18 gage, 0.048 inch thick.

3. Provide layouts and configurations indicated on drawings.
B. Curbs Adjacent to Roof Openings:  Provide curb on each side of opening, with top of curb

horizontal for equipment mounting.
1. Provide preservative treated wood nailers along top of curb.
2. Insulate inside curbs with 1-1/2 inch thick fiberglass insulation.

C. Equipment Rail Curbs:  Straight curbs on each side of equipment, with top of curbs horizontal
and level with each other for equipment mounting.
1. Provide preservative treated wood nailers along top of rails.
2. Height Above Finished Roof Surface:  8 inches, minimum.
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2.02 NON-PENETRATING ROOFTOP SUPPORTS/ASSEMBLIES
A. Non-Penetrating Rooftop Support/Assemblies:  Manufacturer-engineered and

factory-fabricated, with pedestal bases that rest on top of roofing membrane, and not requiring
any attachment to roof structure and not penetrating roofing assembly.
1. Design Loadings and Configurations:  As required by applicable codes.
2. Support Spacing and Base Sizes:  As required to distribute load sufficiently to prevent

indentation of roofing assembly.
3. Steel Components:  Stainless steel, or carbon steel hot-dip galvanized after fabrication in

accordance with ASTM A123/A123M.
4. Hardware, Bolts, Nuts, and Washers:  Stainless steel, or carbon steel hot-dip galvanized

after fabrication in accordance with ASTM A153/A153M.
B. Non-Penetrating Pedestals:  Steel pedestals with square, round, or rectangular bases.

1. Bases:  High density polypropylene.
2. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.
3. Steel Components:  Stainless steel, or carbon steel hot-dip galvanized after fabrication in

accordance with ASTM A123/A123M.
PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using methods recommended by manufacturer for achieving acceptable

results for applicable substrate under project conditions.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions, in manner that maintains roofing system
weather-tight integrity.

END OF SECTION 07 7200
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SECTION 07 8400
FIRESTOPPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Firestopping systems.
B. Firestopping materials and firestopping of all penetrations and interruptions to fire rated

assemblies, whether indicated on drawings or not, and other openings indicated.
1.02 RELATED SECTIONS

A. Section 09 2116 - Gypsum Board Assemblies:  Gypsum wallboard fireproofing.
B. Division 23 for Mechanical specifications for  firestopping of mechanical work.
C. Division 26 for Electrical specifications for firestopping of electrical work.

1.03 REFERENCE STANDARDS
A. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops; 2013a.
B. ITS (DIR) - Directory of Listed Products; current edition.
C. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition.
D. UL (FRD) - Fire Resistance Directory; current edition.

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide data on product characteristics.
C. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.
D. Certificate from (AHJ) Authority Having Jurisdiction indicating approval of materials before they

are used.
1.05 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the specified fire ratings
when tested in accordance with methods indicated.
1. Listing in the current-year classification or certification books of UL, FM, or ITS (Warnock

Hersey) will be considered as constituting an acceptable test report.
2. Current evaluation reports published by CABO, ICBO, or BOCA will be considered as

constituting an acceptable test report.
3. Submission of actual test reports is required for assemblies for which none of the above

substantiation exists.
B. Installer Qualifications:  Company specializing in performing the work of this section.

1.06 FIELD CONDITIONS
A. Comply with firestopping manufacturer's recommendations for temperature and conditions

during and after installation.  Maintain minimum temperature before, during, and for three days
after installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.
PART 2  PRODUCTS
2.01 FIRESTOPPING - GENERAL REQUIREMENTS

A. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Type required for
tested assembly design.

2.02 FIRESTOPPING SYSTEMS
A. Firestopping:  Any material meeting requirements.
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1. Fire Ratings:  Use any system listed by UL or tested in accordance with ASTM E 814 that
has F Rating equal to fire rating of penetrated assembly of building's assemblies and that
meets all other specified requirements.

2.03 MATERIALS
A. Elastomeric Silicone Firestopping:  Single component silicone elastomeric compound and

compatible silicone sealant; conforming to the following:
1. Durability and Longevity:  Permanent.
2. Color:  Manufacturer's standard color.
3. Manufacturers:

a. A/DFire Protection Systems Inc:  www.adfire.com.
b. 3M Fire Protection Products:  www.3m.com/firestop.
c. Specified Technologies, Inc:  www.stifirestop.com.
d. Rectorseal :  www.rectorseal.com.
e. Hilti: www.us.hilti.com.

B. Foam Firestoppping:  Single component silicone foam compound; conforming to the following:
1. Durability and Longevity:  Permanent.
2. Color:  Manufacturer's standard color.
3. Manufacturers:

a. 3M Fire Protection Products:  www.3m.com/firestop.
b. Specified Technologies, Inc:  www.stifirestop.com.
c. Hilti: www.us.hilti.com.

4. Durability and Longevity:  Permanent.
5. Color:  Dark grey.

C. Fiber Firestopping:  Mineral fiber insulation used in conjunction with elastomeric surface sealer
forming airtight bond to opening; conforming to the following:
1. ASTM C 665, Type 1.
2. Durability and Longevity:  Permanent.

a. Thermafiber, Inc:  www.thermafiber.com.
b. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

D. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Type required for
tested assembly design.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.
3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.
C. Install backing materials to arrest liquid material leakage.

3.03 INSTALLATION
A. Install materials in manner described in fire test report and in accordance with manufacturer's

instructions, completely closing openings.
B. Install labeling required by code.

3.04 PROTECTION
A. Protect adjacent surfaces from damage by material installation.

END OF SECTION 07 8400
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SECTION 07 9005
JOINT SEALERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sealants and joint backing, including, but not limited to:
1. Interior and exterior joints at all windows, door frames, louvers, lintels, and grilles.
2. Joints at lavatories, toilets, sinks, and showers.
3. Masonry expansion and control joints.
4. Saw cut control joints in concrete topping and concrete slabs.
5. Joints at wood trim at exterior.
6. Joints in stonework.
7. Joints at counter tops.
8. Under exterior door thresholds.
9. Interior window frames where gypsum board returns to window.
10. Joints at plumbing and electrical penetrations in exterior and party walls.
11. Joints between door frames, side lites, louvers, grilles, and other frames in interior walls

and surrounding construction.
12. Joints of dissimilar materials on exterior walls.

1.02 RELATED SECTIONS
A. Section 03 3000 - Cast-in-Place Concrete:  Sealant for joints in concrete.
B. Section 04 2000 - Unit Masonry.
C. Section 04 4200 - Exterior Stone Cladding.
D. Section 04 7200 - Cast Stone Masonry.
E. Section 06 1000 - Rough Carpentry:  Acoustical sealant at framing.
F. Section 07 2500 - Weather Barriers:  Sealants required in conjunction with air barriers and

vapor retarders.
G. Section 07 6200 - Sheet Metal Flashing and Trim:  Sealant in conjunction with joints between

flashing and surrounding construction.
H. Section 07 8400 - Firestopping:  Firestopping sealants.
I. Section 09 2116 - Gypsum Board Assemblies:  Acoustic sealant at partitions.

1.03 REFERENCE STANDARDS
A. ASTM C834 - Standard Specification for Latex Sealants; 2014.
B. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013.
C. BAAQMD 8-51 - Bay Area Air Quality Management District Regulation 8, Rule 51, Adhesive and

Sealant Products; www.baaqmd.gov; current edition.
D. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition.

1.04 PERFORMANCE REQUIREMENTS
A. Provide joint sealers, joint fillers and other related materials that are compatible with one

another and with joint substrates under service and application conditions, as demonstrated by
testing and field experience.

1.05 SUBMITTALS
A. Product Data:  Provide data indicating sealant chemical characteristics.
B. Samples:  Submit two samples, 1/4 x 2 inch in size illustrating sealant colors for selection.
C. All products are to be low-VOC emitting products and must comply with Regulation 8, Rule 51 of

the Bay Area Air Quality Management District.
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1.06 FIELD CONDITIONS
A. Maintain temperature and humidity recommended by the sealant manufacturer during and after

installation.
1.07 COORDINATION

A. Coordinate the work with all sections referencing this section.
1.08 WARRANTY

A. See Section 01 7700 - Closeout Procedures for additional warranty requirements.
B. Correct defective work within a one year period after Date of Substantial Completion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Sanitary Silicone Sealants:
1. Pecora Corporation; Product "898":  www.pecora.com. VOC Content: 40 g/L.
2. BASF Construction Chemicals, Inc; Product "Omniplus":  www.chemrex.com. VOC

Content: 0 g/L.
3. Tremco, Inc; Product "Tremsil 200":  www.tremcosealants.com. VOC Content: 3 g/L.
4. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

B. Weatherproofing Silicone Sealants:
1. Pecora Corporation; Product "895 NST":  www.pecora.com. VOC Content: <100 g/L.
2. Tremco, Inc; Product "Tremsil 600": www.tremcosealants.com. VOC Content: 8 g/L.
3. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

C. One Part - Polyurethane Sealants:
1. Pecora Corporation; Product "Dynatrol I-XL":  www.pecora.com. VOC Content: <100 g/L.
2. BASF Construction Chemicals, Inc; Product "NP1":  www.chemrex.com. VOC Content: 43

g/L.
3. Tremco, Inc; Product "Dymonic FC":  www.tremcosealants.com. VOC Content: 105 g/L.
4. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

D. Two Part - Polyurethane Sealants:
1. Pecora Corporation; Product "Dynatrol II":  www.pecora.com. VOC Content: <25 g/L.
2. BASF Construction Chemicals, Inc; Product "NP2":  www.chemrex.com. VOC Content:

53-80 g/L.
3. Tremco, Inc; Product "Dymeric 240 FC":  www.tremcosealants.com. VOC Content: 35 g/L.
4. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

E. Butyl Sealants:
1. Pecora Corporation; Product "BC-158":  www.pecora.com. VOC Content: <250 g/L.
2. Tremco, Inc; Product "Butyl Sealant":  www.tremcosealants.com. VOC Content (when not

used in cartridges): 226 g/L.
3. BASF Construction Chemicals, Inc.; Product "Sonolac":  www.chemrex.com. VOC

Content: 41 g/L.
4. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

F. Acrylic Emulsion Latex Sealants:
1. Pecora Corporation; Product "AC-20":  www.pecora.com. VOC Content: 31 g/L.
2. Tremco, Inc; Product "Tremflex 834":  www.tremcosealants.com. VOC Content: 11 g/L.
3. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 SEALANTS
A. All Adhesives: Provide products having lower volatile organic compound (VOC) content than

required by South Coast Air Quality Management District Rule No. 1168. All caulks and sealants
must comply with Regulation 8, Rule 51, of the Bay Area Air Quality Management District.

B. Sealants and Primers - General:  Provide only products having lower volatile organic compound
(VOC) content than required by South Coast Air Quality Management District Rule No.1168.
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C. Weatherproofing - General Purpose Exterior Sealant:  Weatherproofing Silicone; ASTM C 920,
Grade NS, Class 25, Uses M, G, and A; single component.
1. Applications use for:

a. Interior joints at penetrations in vapor barrier.
b. Seal openings of electrical boxes in exterior walls.

D. Acrylic Emulsion Latex:  ASTM C834, single component, non-staining, non-bleeding,
non-sagging.
1. Color:  Standard colors matching finished surfaces, Type OP (opaque).
2. Applications use for:

a. Interior joints around windows, doors, and trim.
E. Butyl Sealant:  ASTM C920, Grade NS, Class 12-1/2, Uses NT, M, A, G, O; single component,

solvent release, non-skinning, non-sagging.
1. Color:  Standard colors matching finished surfaces.
2. Applications use for:

a. Beneath thresholds and sill plates.
F. One Part - Nonsag Polyurethane Sealant:  ASTM C 920, Grade NS, Class 25, Uses T, I, M, A,

G, O; single component, chemical curing, non-staining, non bleeding,  non-sagging type.
1. Color:  Standard colors matching finished surfaces.
2. Applications use for:

a. Joints in horizontal surfaces of concrete and between concrete, metal, or masonry.
G. Two Part - Nonsag Polyurethane Sealant:  ASTM C 920, Grade NS, Class 25, Uses NT, I, M, A,

G, O; multi component, chemical curing, non-staining, non bleeding, capable of continuous
water immersion, non-sagging type.
1. Color:  Standard colors matching finished surfaces.
2. Application use for:

a. Exterior joints at walls, windows, doors, vents, flashing, etc.
b. Control, expansion, and soft joints in masonry.
c. Joints between concrete and other materials.
d. Joints between metal frames and other materials.
e. Other exterior joints for which no other sealant is indicated.

H. Sanitary Silicone Sealant:  ASTM C 920, Grade NS, Class 25, Uses NT, A, G, M, O; single
component, solvent curing, non-sagging, non-staining, fungus resistant, non-bleeding.
1. Color:  Standard colors matching finished surfaces.
2. Applications use for:

a. Interior joints at countertops, plumbing fixtures, ceramic tile, etc.
2.03 ACCESSORIES

A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application.
B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer;

compatible with joint forming materials.
C. Plastic Foam Joint-Fillers: Preformed, compressible, resilient, non-waxing, non-extruding strips

of plastic foam of flexible, non-gassing, closed-cell polyethylene foam, and of size, shape and
density to control sealant depth and otherwise contribute to producing optimum sealant
performance.  Provide type as recommended by sealant manufacturer.

D. Joint Backing:  Round foam rod compatible with sealant; ASTM D 1667, closed cell PVC;
oversized 30 to 50 percent larger than joint width.

E. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit
application.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
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B. Verify that joint backing and release tapes are compatible with sealant.
3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean and prime joints in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
D. Etch concrete and masonry joint surfaces as recommended by sealant manufacturer. Roughen

vitreous and glazed joint surfaces as recommended by sealant manufacturer. Prime or seal joint
surface where indicated, and where recommended by sealant manufacturer.  Do not allow
primer/sealer to migrate onto adjoining surfaces.  Mask joints as necessary to protect adjacent
surfaces. Remove masking immediately after sealing joint.

E. Protect elements surrounding the work of this section from damage or disfigurement.
3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.
C. Set joint filler units at proper depth or position in joint to coordinate with other work, including

installation of bond breakers, backer rods and sealant.  Do not leave voids or gaps between
ends of joint filler units.  All caulked joints must be tape masked and tooled to be clean, smooth,
even in width, and water tight.

D. Employ only proven installation techniques, which will ensure that sealant are deposited in
uniform, continuous ribbons without gaps or air pockets, with complete "wetting" of joint bond
surfaces equally on opposite sides.  Except as otherwise indicated, fill sealant rabbet to a
slightly concave surface, slightly below adjoining surfaces.  Where horizontal joints are between
a horizontal surface and vertical surface, fill joint to form a slight cove, so that joint will not trap
moisture and dirt.  Do not thin caulking compound.  Apply in accordance with the manufacturer's
recommendations.

E. Install sealant to depths as shown or, if not shown, as recommended by sealant manufacturer
but within the following general limitations, measured at center (thin) section of bead.  For
normal moving joints sealed with elastomeric sealants but not subject to traffic, fill joints to 
depth equal to 50 percent of joint width, but neither more than 1/2" deep nor less than 1/4"
deep.  For joints with non-elastomeric sealants and caulking compounds, fill joints to a depth in
range of 75 percent to 125 percent of joint width. Joints to be tooled to slightly concave surface. 
Remove excess sealant material from adjacent surfaces.  All adjacent painting must be
completed before installing silicone caulking.

F. Install bond breaker where joint backing is not used.
G. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.
H. Apply sealant within recommended application temperature ranges.  Consult manufacturer

when sealant cannot be applied within these temperature ranges.
I. Tool joints concave.

3.04 CLEANING
A. Clean adjacent soiled surfaces.

3.05 PROTECTION
A. Cure sealants and caulking compounds in compliance with manufacturer's instructions and

recommendations, to obtain high early bond strength, internal strength and surface durability. 
Advise Contractor of procedures required for cure and protection of joint sealers during
construction period, so that they will be without deterioration or damage (other than normal wear
and weathering) at time of substantial completion.

END OF SECTION 07 9005
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SECTION 08 1113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.
B. Fire-rated hollow metal doors and frames.
C. Thermally insulated hollow metal doors with frames.

1.02 RELATED REQUIREMENTS
A. Section 08 7100 - Door Hardware.
B. Division 26 - Electrical:  Electrical connections and/or devices to door hardware.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors; 2011.
C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2014.
D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames; 2011.
E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable; 2015.

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2014.

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

I. BHMA A156.115 - American National Standard for Hardware Preparation in Steel Doors and
Steel Frames; 2014.

J. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.
K. ITS (DIR) - Directory of Listed Products; current edition.
L. NAAMM HMMA 805 - Recommended Selection and Usage Guide for Hollow Metal Doors and

Frames; 2012.
M. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames; 2002.
N. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames; 2011.
O. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors

and Frames; 2007.
P. NAAMM HMMA 850 - Fire-Protection and Smoke Control Rated Hollow Metal Door and Frame

Products; 2014.
Q. NAAMM HMMA 860 - Guide Specifications for Hollow Metal Doors and Frames; 2013.
R. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames;

2006.
S. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.
T. NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives; 2016.
U. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2012.
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V. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames; 2013.
W. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
X. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
Y. UL 1784 - Standard for Air Leakage Tests of Door Assemblies; Current Edition, Including All

Revisions.
1.04 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Provide hollow metal doors and frames from SDI Certified

manufacturer:  www.steeldoor.org/sdicertified.php/#sle.
B. Maintain at project site copies of reference standards relating to installation of products

specified.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and
adverse effects on factory applied painted finish.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:
1. Ceco Door, an Assa Abloy Group company:  www.assaabloydss.com/#sle.
2. Curries, an Assa Abloy Group company:  www.assaabloydss.com/#sle.
3. Mesker, dormakaba Group:  www.meskeropeningsgroup.com/#sle.
4. Republic Doors, an Allegion brand:  www.republicdoor.com/#sle.
5. Steelcraft, an Allegion brand:  www.allegion.com/#sle.

2.02 PERFORMANCE REQUIREMENTS
A. Requirements for Hollow Metal Doors and Frames:

1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.
3. Exterior Door Top Closures:  Flush end closure channel, with top and door faces aligned.
4. Door Edge Profile:  Hinged edge square, and lock edge beveled.
5. Typical Door Face Sheets:  Flush. 
6. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings. Style:  Manufacturers standard.
7. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance
with specified requirements.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A1008/A1008M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A1011/A1011M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A1011/A1011M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A1011/A1011M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A1011/A1011M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A1011/A1011M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A1011/A1011M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A1011/A1011M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A1011/A1011M
http://www.naamm.org/
http://www.naamm.org/
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8. Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal components
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.
a. Based on NAAMM HMMA Custom Guidelines:  Provide at least A25/ZF75

(galvannealed) for interior applications, and at least A60/ZF180 (galvannealed) or
G60/Z180 (galvanized) for corrosive locations.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS
A. Door Finish:  Factory primed and field finished.
B. Exterior Doors:  Thermally insulated. 

1. Based on NAAMM HMMA Custom Guidelines:
a. Comply with guidelines of NAAMM HMMA 860 for Hollow Metal Doors and Frames.
b. Performance Level 2 - Moderate Duty, in accordance with NAAMM HMMA 805.
c. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
d. Door Face Metal Thickness:  18 gage, 0.042 inch, minimum.
e. Zinc Coating:  G90/Z275 galvanized coating; ASTM A653/A653M.

2. Door Core Material:  Manufacturers standard core material/construction and in compliance
with requirements.
a. Foam Plastic Insulation:  Manufacturer's standard  board insulation with maximum

flame spread index (FSI) of 75, and maximum smoke developed index (SDI) of 450 in
accordance with ASTM E84, and completely enclosed within interior of door.

3. Door Thickness:  1-3/4 inch, nominal.
C. Interior Doors, Non-Fire-Rated:

1. Based on NAAMM HMMA Custom Guidelines:
a. Comply with guidelines of NAAMM HMMA 860 for Hollow Metal Doors and Frames.
b. Performance Level 2 - Moderate Duty, in accordance with NAAMM HMMA 805.
c. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
d. Door Face Metal Thickness:  18 gage, 0.042 inch, minimum.

2. Door Core Material:  Manufacturers standard core material/construction and in compliance
with requirements.

3. Door Thickness:  1-3/4 inch, nominal.
D. Fire-Rated Doors:

1. Based on NAAMM HMMA Custom Guidelines:  Comply with NAAMM HMMA 850
requirements for fire-rated doors.
a. Comply with guidelines of NAAMM HMMA 860 for Hollow Metal Doors and Frames.
b. Performance Level 2 - Moderate Duty, in accordance with NAAMM HMMA 805.
c. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
d. Door Face Metal Thickness:  18 gage, 0.042 inch, minimum.

2. Fire Rating:  As indicated on Door Schedule, tested in accordance with UL 10C and NFPA
252 ("positive pressure fire tests").

3. Temperature-Rise Rating (TRR) Across Door Thickness:  In accordance with local building
code and authorities having jurisdiction.

4. Provide units listed and labeled by UL (DIR) or ITS (DIR).
a. Attach fire rating label to each fire rated unit.

5. Smoke and Draft Control Doors:  Self-closing or automatic closing doors in accordance
with NFPA 80 and NFPA 105, with fire-resistance-rated wall construction rated the same
or greater than the fire-rated doors, and the following;

http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
http://www.naamm.org/
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http://www.naamm.org/
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a. Maximum Air Leakage:  3.0 cfm/sq ft of door opening at 0.10 inch w.g. pressure,
when tested in accordance with UL 1784 at both ambient and elevated temperatures.

b. Gasketing:  Provide gasketing or edge sealing as necessary to achieve leakage limit.
c. Label:  Include the "S" label on fire-rating label of door.

6. Door Core Material:  Manufacturers standard core material/construction in compliance with
requirements.

7. Door Thickness:  1-3/4 inch, nominal.
2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Exterior Door Frames:  Full profile/continuously welded type.
1. Galvanizing:  Components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance

with ASTM A653/A653M, with A40/ZF120 coating.
2. Frame Metal Thickness:  18 gage, 0.042 inch, minimum.
3. Frame Finish:  Factory primed and field finished.
4. Weatherstripping:  Separate, see Section 08 7100.

C. Interior Door Frames, Non-Fire Rated:  Full profile/continuously welded type.
D. Door Frames, Fire-Rated:  Knock-down type.

1. Fire Rating:  Same as door, labeled.
2.05 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
B. Bituminous Coating:  Asphalt emulsion or other high-build, water-resistant, resilient coating.

1. Fire-Rated Frames:  Comply with fire rating requirements indicated.
2.06 ACCESSORIES

A. Grout for Frames:  Portland cement grout with maximum 4 inch slump for hand troweling;
thinner pumpable grout is prohibited.

B. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door,
three on center mullion of pairs, and two on head of pairs without center mullions.

C. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION
A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior

to installation.
3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Grout frames in masonry construction, using hand trowel methods; brace frames so that

pressure of grout before setting will not deform frames.
E. Install door hardware as specified in Section 08 7100.
F. Coordinate installation of electrical connections to electrical hardware items.
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3.04 TOLERANCES
A. Clearances Between Door and Frame:  Comply with related requirements of specified frame

standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.
B. Maximum Diagonal Distortion:  1/16 inch measured with straight edge, corner to corner.

3.05 ADJUSTING
A. Adjust for smooth and balanced door movement.

3.06 SCHEDULE
A. Refer to Door and Frame Schedule on the drawings.

END OF SECTION 08 1113
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SECTION 08 1213
HOLLOW METAL FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal frames for non-hollow metal doors.
B. Fire-rated hollow metal frames for non-hollow metal doors.
C. Interior glazed borrowed lite frames.

1.02 RELATED REQUIREMENTS
A. Section 08 7100 - Door Hardware:  Hardware, silencers, and weatherstripping.
B. Section 08 8000 - Glazing:  Glazed borrowed lites.
C. Division 26 - Electrical:  Electrical connections and/or devices to door hardware.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors; 2011.
C. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel Doors

and Frames; 2003 (R2009).
D. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2014.
E. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames; 2011.
F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
G. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable; 2015.

H. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2014.

I. BHMA A156.115 - American National Standard for Hardware Preparation in Steel Doors and
Steel Frames; 2014.

J. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.
K. ITS (DIR) - Directory of Listed Products; current edition.
L. NAAMM HMMA 805 - Recommended Selection and Usage Guide for Hollow Metal Doors and

Frames; 2012.
M. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames; 2002.
N. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames; 2011.
O. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors

and Frames; 2007.
P. NAAMM HMMA 850 - Fire-Protection and Smoke Control Rated Hollow Metal Door and Frame

Products; 2014.
Q. NAAMM HMMA 860 - Guide Specifications for Hollow Metal Doors and Frames; 2013.
R. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames;

2006.
S. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.
T. NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives; 2016.
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U. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2012.
V. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames; 2013.
W. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
X. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
Y. UL 1784 - Standard for Air Leakage Tests of Door Assemblies; Current Edition, Including All

Revisions.
1.04 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced grade standard.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and
identifying location of different finishes, if any.

D. Samples:  Submit one sample of frame metal, 2 inch by 2 inch, showing factory finishes, colors,
and surface textures.

E. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

F. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store in accordance with applicable requirements and in compliance with standards and/or

custom guidelines as indicated.
B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Hollow Metal Frames with Integral Casings:
1. Ceco Door, an Assa Abloy Group company:  www.assaabloydss.com/#sle.
2. Curries, an Assa Abloy Group company:  www.assaabloydss.com/#sle.
3. Republic Doors, an Allegion brand:  www.republicdoor.com/#sle.
4. Steelcraft, an Allegion brand:  www.allegion.com/#sle.
5. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.

B. Hollow Metal Frames with Applied Casings, Prefinished:
1. Timely Industries, Inc:  www.timelyframes.com/#sle.
2. The Dunbarton Group:  RediFrame; www.dunbarton.com..
3. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.

2.02 PERFORMANCE REQUIREMENTS
A. Door Frame Type:  Provide hollow metal door frames with both integral casings and applied

casings, in separate locations as indicated.
1. See drawings for locations of each type of frame.

B. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM A1008/A1008M, or
hot-rolled pickled and oiled (HRPO) steel complying with ASTM A1011/A1011M, commercial
steel (CS) Type B, for each.
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C. Accessibility:  Comply with ICC A117.1 and ADA Standards.
D. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as indicated

on drawings.  Style:  Manufacturers standard.
E. Combined Requirements:  If a particular door and frame unit is indicated to comply with more

than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior frame that is also indicated as being sound-rated must comply with the
requirements specified for exterior frames and for sound-rated frames; where two requirements
conflict, comply with the most stringent.

F. Hardware Preparations, Selections and Locations:  Comply with BHMA A156.115, NAAMM
HMMA 830, NAAMM HMMA 831 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

G. Zinc Coating for Units Subject to Corrosive Conditions:  Components zinc-coated (galvanized)
and/or zinc-iron alloy-coated (galvannealed) by the hot-dip process in accordance with ASTM
A653/A653M, with manufacturer's standard coating thickness, unless noted otherwise.

H. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be
grouted.

I. Transom Bars:  Fixed, of profile same as jamb and head.
J. Frames for Interior Glazing or Borrowed Lites:  Construction and face dimensions to match door

frames, and as indicated on drawings.
K. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inch high to fill

opening without cutting masonry units.
L. Frames Wider than 48 Inch:  Reinforce with steel channel fitted tightly into head of frame, flush

with top.
2.03 HOLLOW METAL DOOR FRAMES WITH INTEGRAL CASINGS

A. Exterior Door Frames:  Full profile/continuously welded type. 
1. Based on NAAMM HMMA Custom Guidelines:

a. Comply with guidelines of NAAMM HMMA 860 for Hollow Metal Doors and Frames.
b. Performance Level 1 - Light Duty, in accordance with NAAMM HMMA 805.
c. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
d. Frame Metal Thickness:  18 gage, 0.042 inch, minimum.
e. Zinc Coating:  Manufacturer's standard coating thickness; ASTM A653/A653M.

2. Frame Finish:  Factory primed and field finished.
3. Weatherstripping:  Refer to Section 08 7100.

B. Interior Door Frames, Non-Fire Rated:  Knock-down type.
1. Based on NAAMM HMMA Custom Guidelines:

a. Comply with guidelines of NAAMM HMMA 860 for Hollow Metal Doors and Frames.
b. Performance Level 1 - Light Duty, in accordance with NAAMM HMMA 805.
c. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
d. Frame Metal Thickness:  18 gage, 0.042 inch, minimum.
e. Zinc Coating:  Manufacturer's standard coating thickness; ASTM A653/A653M.

2. Frame Finish:  Factory primed and field finished.
C. Fire-Rated Door Frames:  Knock-down type.

1. Based on NAAMM HMMA Custom Guidelines:  Comply with NAAMM HMMA 850
requirements for fire-rated frames.
a. Comply with guidelines of NAAMM HMMA 860 for Hollow Metal Doors and Frames.
b. Performance Level 1 - Light Duty, in accordance with NAAMM HMMA 805.
c. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
d. Frame Metal Thickness:  18 gage, 0.042 inch, minimum.
e. Zinc Coating:  Manufacturer's standard coating thickness; ASTM A653/A653M.
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2. Fire Rating:  As indicated on Door and Frame Schedule, tested in accordance with UL 10C
or NFPA 252 ("positive pressure fire tests").

3. Provide units listed and labeled by ITS (DIR) or UL (DIR).
a. Attach fire rating label to each fire rated unit.

4. Smoke and Draft Control Doors:  Self-closing or automatic closing framed doors in
accordance with NFPA 80 and NFPA 105, with fire-resistance-rated wall construction rated
the same or greater than the fire-rated doors, and the following;
a. Maximum Air Leakage:  3.0 cfm/sq ft of framed door opening at 0.10 inch w.g.

pressure, when tested in accordance with UL 1784 at both ambient and elevated
temperatures.

b. Gasketing:  Provide gasketing or edge sealing as necessary to achieve leakage limit.
c. Label:  Include the "S" label on fire-rating label of door.

5. Frame Finish:  Factory primed and field finished.
D. Fire-Rated Door Frames:  Full profile/continuously welded type.

1. Based on NAAMM HMMA Custom Guidelines:  Comply with NAAMM HMMA 850
requirements for fire-rated frames.
a. Comply with guidelines of NAAMM HMMA 860 for Hollow Metal Doors and Frames.
b. Performance Level 1 - Light Duty, in accordance with NAAMM HMMA 805.
c. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
d. Frame Metal Thickness:  18 gage, 0.042 inch, minimum.
e. Zinc Coating:  Manufacturer's standard coating thickness; ASTM A653/A653M.

2. Fire Rating:  As indicated on Door and Frame Schedule, tested in accordance with UL 10C
or NFPA 252 ("positive pressure fire tests").

3. Provide units listed and labeled by ITS (DIR) or UL (DIR).
a. Attach fire rating label to each fire rated unit.

4. Smoke and Draft Control Doors:  Self-closing or automatic closing framed doors in
accordance with NFPA 80 and NFPA 105, with fire-resistance-rated wall construction rated
the same or greater than the fire-rated doors, and the following;
a. Maximum Air Leakage:  3.0 cfm/sq ft of framed door opening at 0.10 inch w.g.

pressure, when tested in accordance with UL 1784 at both ambient and elevated
temperatures.

b. Gasketing:  Provide gasketing or edge sealing as necessary to achieve leakage limit.
c. Label:  Include the "S" label on fire-rating label of door.

5. Frame Finish:  Factory primed and field finished.
2.04 HOLLOW METAL DOOR FRAMES WITH APPLIED CASINGS

A. Frame Type:  Knockdown, slip-on drywall frames; separate jambs and head with separate
snap-on casings both sides; factory-applied finish on exposed surfaces.
1. Frame Material:  Cold-rolled steel complying with ASTM A1008/A1008M.
2. Casing Material:  Formed steel.
3. Casing Profile:  Square corner.
4. Finish:  Factory-applied baked enamel finish, or electrostatically applied water-based paint.

a. Color:  As selected from manufacturer's standard (non-premium) line.
B. Interior Door Frames, Fire-Rated:  Provide smoke gaskets.

1. Frame Metal Thickness:  18 gage, 0.042 inch, minimum.  Provide kirfed frame for smoke
gaskets.

2. Fire Rating:  As indicated on Door and Frame Schedule, tested in accordance with UL 10C
or NFPA 252 ("positive pressure fire tests").
a. Provide units listed and labeled by testing agency acceptable to authorities having

jurisdiction, ITS (DIR), or UL (DIR).
b. Attach fire rating label to each fire rated unit.

2.05 FINISHES
A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
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B. Bituminous Coating:  Asphalt emulsion or other high-build, water-resistant, resilient coating.
1. Fire-Rated Frames:  Comply with fire rating requirements indicated.

2.06 ACCESSORIES
A. Silencers:  Resilient rubber, fitted into drilled hole; 3 on strike side of single door, 3 on center

mullion of pairs, and 2 on head of pairs without center mullions.
B. Grout for Frames:  Portland cement grout with maximum 4 inch slump for hand troweling;

thinner pumpable grout is prohibited.
C. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION
A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior

to installation.
3.03 INSTALLATION

A. Install frames in accordance with manufacturer's instructions and related requirements of
specified frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Grout frames in masonry construction, using hand trowel methods; brace frames so that

pressure of grout before setting will not deform frames.
E. Comply with glazing installation requirements of Section 08 8000.
F. Install door hardware as specified in Section 08 7100.

1. Comply with recommended practice for hardware placement of doors and frames in
accordance with ANSI/SDI A250.6 or NAAMM HMMA 861.

G. Coordinate installation of electrical connections to electrical hardware items.
H. Touch up damaged factory finishes.

3.04 TOLERANCES
A. Clearances Between Door and Frame:  Comply with related requirements of specified frame

standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.
B. Maximum Diagonal Distortion:  1/16 inch measured with straight edges, crossed corner to

corner.
3.05 SCHEDULE

A. Refer to Door and Frame Schedule on the drawings.
END OF SECTION 08 1213
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SECTION 08 1416
FLUSH WOOD DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flush wood doors; flush and flush glazed configuration; fire-rated and non-rated.
1.02 RELATED REQUIREMENTS

A. Section 01 2300 - Alternates.
B. Section 06 2000 - Finish Carpentry:  Wood door frames.
C. Section 08 1213 - Hollow Metal Frames.
D. Section 08 7100 - Door Hardware.
E. Section 08 8050 - Glazing.

1.03 REFERENCE STANDARDS
A. ANSI A135.4 - American National Standard for Basic Hardboard; 2012.
B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014.
C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S. Version 3.0;

2016.
D. California Air Resource Board.
E. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.
F. NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives; 2016.
G. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
H. WDMA I.S. 1A - Interior Architectural Wood Flush Doors; 2013.

1.04 ALTERNATES
A. See Section 01 2300 - Alternates for Alternates affecting this section.
B. Alternate 1:  Provide and install pre-hung wood doors and frames in lieu of drywall frames and

site-installed wood doors at interior dwelling unit doors.  Wood casing shall be 1x3 paint-grade
Poplar with radius at exposed corners.

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Indicate door core materials and construction; veneer species, type and

characteristics.
C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,

blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details.
D. Samples:  Submit two samples of door veneer, 8 by 10 inches in size illustrating wood grain,

stain color, and sheen.
E. Manufacturer's Installation Instructions:  Indicate special installation instructions.
F. Specimen warranty.
G. Warranty, executed in Owner's name.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section, with not less than three years of documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.
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B. Accept doors on site in manufacturer's packaging.  Inspect for damage.
C. Protect doors with resilient packaging sealed with heat shrunk plastic.  Do not store in damp or

wet areas; or in areas where sunlight might bleach veneer.  Seal top and bottom edges with
tinted sealer if stored more than one week.  Break seal on site to permit ventilation.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Include coverage for delamination of veneer, warping beyond specified installation tolerances,

defective materials, and telegraphing core construction.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Hardboard Faced Doors:
1. Lynden Door:  www.lyndendoor.com.
2. Masonite:  www.masonite.com.
3. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.

2.02 DOORS 
A. Doors:  Refer to drawings for locations and additional requirements.

1. Quality Standard:  Custom Grade, Standard Duty performance, in accordance with
AWI/AWMAC/WI (AWS), AWMAC/WI (NAAWS) or WDMA I.S. 1A.

2. Wood Veneer Faced Doors:  5-ply unless otherwise indicated.
B. Interior Doors:  1 3/4 or 1 3/8 inches thick as indicated; flush construction.

1. Provide solid core doors at each location, except provide hollow core doors at interior unit
doors.
a. Provide solid core doors at barn doors.
b. Provide solid core doors at pocket doors.

2. Fire Rated Doors:  Tested to ratings indicated on drawings in accordance with UL 10C -
Positive Pressure; Underwriters Laboratories Inc (UL) or Intertek/Warnock Hersey (WHI)
labeled without any visible seals when door is open.

3. Smoke and Draft Control Doors:  In addition to required fire rating, provide flush wood door
assemblies in compliance with WDMA I.S. 1A requirements for "S" label; no additional
gasketing or edge sealing allowed.

4. Doors inside dwelling units:
a. Lynden Door SD10NAUF hollow core flush panel.

1) Where solid core door is required:  Lynden Door IC350 SCLC.
b. Door faces:  Hardboard.
c. Texture:  Smooth.
d. Finish:  Factory finished.

1) Color:  To be selected by Architect from manufacturer's complete range of
standard colors.

5. Hardboard facing with factory opaque finish as indicated elsewhere in these specifications.
2.03 DOOR AND PANEL CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and
faces as indicated.

B. Fire-Rated Doors:  Mineral core type, with fire resistant composite core (FD), plies and faces as
indicated above; with core blocking as required to provide adequate anchorage of hardware
without through-bolting.

2.04 DOOR FACINGS
A. Hardboard Facing for Opaque Finish:  ANSI A135.4, Class 1 - Tempered, S2S (smooth two

sides) hardboard, 1/8 inch thick.
1. Doors shall have no added urea formaldehyde during fabrication of the hardboard material

and manufacturing of the doors.
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2.05 DOOR CONSTRUCTION
A. Fabricate doors in accordance with door quality standard specified.
B. Cores Constructed with stiles and rails:  

1. Provide solid blocks at lock edge for hardware reinforcement.
2. Provide solid blocking for other throughbolted hardware.

C. Glazed Openings:  Non-removable stops on non-secure side; sizes and configurations as
indicated on drawings.

D. Factory machine doors for hardware other than surface-mounted hardware, in accordance with
hardware requirements and dimensions.

E. Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.
1. Exception:  Doors to be field finished.

F. Provide edge clearances in accordance with the quality standard specified.
2.06 WOOD FRAMES FOR PREHUNG DOORS

A. Alternate:  Prehung Swinging Doors: Provide prehung doors with wood frame complete with
hinges.
1. Interior Jambs, Head, and Casing: Milled solid or finger-jointed Ponderosa Pine, Idaho

White Pine, Southern Pine, Douglas Fir, or equivalent WWPAA specie with factory-primed
surfaces..
a. Jambs and Head: Not less than 11/16 inch (17 mm) thick for wall thickness indicated

on drawings.
b. Casing: See Section 06 2000 - Finish Carpentry.
c. Finish:  Painted; match color and sheen of door finish.

2. Hinges for Prehung Doors: as specified in Section 08 7100 - Door Hardware.
2.07 POCKET DOORS:

A. Prefabricated door frame units including framing in wall cavity and hardware for tracks, rollers
and other components to complete installation of fully functional pocket doors.
1. Henry Pocket Frames:  www.henrypocketframes.com.
2. Substitutions: See Sections 01 2513 - Product and Substitution Procedures.

B. Site assembled frame and pocket door hardware kits:
1. Stanley Security Solutions:  PDF150N:  www.stanleydoorhinges.com.
2. Johnson Hardware:  1500 Series Pocket Door Frame:  www.johnsonhardware.com.
3. Kit and additional separate components shall consist of head track, hanger, door guide,

bumper stop, base plate, end bracket, split stud uprights, pull, jamb stiffeners and
adjusting wrench.

4. Door pull:  Privacy type with satin chrome or brushed stainless steel finish.
5. Substitutions: See Sections 01 2513 - Product and Substitution Procedures.

C. See Section 08 7100 - Door Hardware for pocket door hardware.
D. Doors as specified above and sizes indicated on drawings.

2.08 BARN DOOR HARDWARE:
A. K.N. Crowder; Product C-944 Hanger:  www.kncrowder.com.

1. Include the following required and optional components:  C-108 side-mount track,
CDC-911 door catch/stop and C-110 fascia and end cap.

B. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.
2.09 ACCESSORIES

A. Hollow Metal Door Frames:  As specified in Section 08 1213.
B. Glazing:  As specified in Section 08 8000.
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C. Glazing Stops:  Wood, of same species as door facing, butted corners; prepared for countersink
style tamper proof screws.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or

alignment.
3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standard.
1. Install fire-rated doors in accordance with NFPA 80 requirements.
2. Install smoke and draft control doors in accordance with NFPA 105 requirements.
3. Provide undercut for ventilation at doors to laundry rooms or closets.

B. Use machine tools to cut or drill for hardware.
C. Coordinate installation of doors with installation of frames and hardware.
D. Coordinate installation of glazing.

3.03 TOLERANCES
A. Comply with specified quality standard for fit and clearance tolerances.
B. Comply with specified quality standard for telegraphing, warp, and squareness.

3.04 ADJUSTING
A. Adjust doors for smooth and balanced door movement.
B. Adjust closers for full closure.

END OF SECTION 08 1416
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SECTION 08 3113
ACCESS DOORS AND PANELS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Access door and frame units, fire-rated and non-fire-rated, in wall and floor locations.
1.02 RELATED SECTIONS

A. Section 09 2116 - Gypsum Board Assemblies:  Openings in partitions.
B. Section 09 9000 - Painting and Coating:  Field paint finish.

1.03 REFERENCES
A. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition.
B. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for submittal requirements

and procedures.
B. Product Data:  Provide sizes, types, finishes, hardware, scheduled locations, and details of

adjoining work.
1.05 REGULATORY REQUIREMENTS

A. Conform to applicable code for fire rated access doors.
1. Provide access doors of fire rating equivalent to the fire rated assembly in which they are

to be installed.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Access Doors:
1. Acudor Products: www.acudor.com.
2. J.L. Industries, Inc.:  www.jlindustries.com.
3. Milcor Inc:  www.milcorinc.com.
4. Nystrom, Inc.:  www.nystrom.com

2.02 ACCESS DOOR UNITS - WALLS AND CEILINGS
A. Door and Frame Units:  Formed steel.

1. Frames and flanges:  0.058 inch steel.
2. Door panels: 0.070 inch single thickness steel sheet.
3. Size:  As indicated on drawings.
4. Hardware:

a. Hinge:  Concealed constant force closure spring type.
b. Lock:  Quarter turn cylinder lock.

5. Galvanized, hot dipped finish.
6. Prime coat with alkyd primer.

B. Fire Rated Door and Frame Units in Walls:
1. In Gypsum Board:

a. One hour  fire rating.
b. Model DW manufactured by Milcor, Inc; www.milcorinc.com.

C. Fire Rated Door and Frame Units in Ceilings:
1. In Gypsum Board on Metal Furring:

a. 1 hour  fire rating.
b. Model DW manufactured by Milcor, Inc.; www.milcorinc.com.

2.03 FABRICATION
A. Weld, fill, and grind joints to ensure flush and square unit.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that rough openings for door and frame are correctly sized and located.
3.02 INSTALLATION

A. Install units in accordance with manufacturer's instructions.
B. Install frames plumb and level in openings.  Secure rigidly in place.
C. Position units to provide convenient access to the concealed work requiring access.

END OF SECTION 08 3113
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SECTION 08 4313
ALUMINUM-FRAMED STOREFRONTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.
1. Infill panels of metal and glass.

B. Aluminum doors and frames.
C. Weatherstripping, sweeps and thresholds.
D. Perimeter sealant.

1.02 RELATED SECTIONS
A. Section 07 9005 - Joint Sealers:  Perimeter sealant and back-up materials.
B. Section 08 7100 - Door Hardware:  Hardware items other than specified in this section.
C. Section 08 8050 - Glazing:  Glass and glazing accessories.

1.03 REFERENCE STANDARDS
A. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site; 2015.
B. AAMA 501.2 - Field Check of Metal Storefronts, Curtain Walls, and Sloped Glazing Systems for

Water Leakage; 2009.
C. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance

of Windows, Doors and Glazed Wall Sections; 2009.
D. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for

High Performance Organic Coatings on Aluminum Extrusions and Panels; 2013.
E. ASCE 7 - Minimum Design Loads for Buildings and Other Structures; 2010, with 2013

Supplements and Errata.
F. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
G. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

[Metric]; 2014.
H. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2014.
I. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes [Metric]; 2013.
J. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

K. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014.

L. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2009).

1.04 PERFORMANCE REQUIREMENTS
A. Design and size components to withstand the following load requirements without damage or

permanent set, when tested in accordance with ASTM E 330, using loads 1.5 times the design
wind loads and 10 second duration of maximum load.
1. Design Wind Loads:  Comply with requirements of ASCE 7.

B. Movement:  Accommodate movement between storefront and perimeter framing and deflection
of lintel, without damage to components or deterioration of seals.

C. Thermal Transmittance of Vision Areas:
1. Glass Front Set:  U = 0.47 (low-e); U = 0.61 (clear).
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D. Air Infiltration:  Limit air infiltration through assembly to 0.06 cu ft/min/sq ft of wall area,
measured at a reference differential pressure across assembly of 1.57 psf as measured in
accordance with ASTM E 283.

E. Condensation Resistance Factor when measured in accordance with AAMA 1503.1:
1. Glass Exterior Set:  Frame and low-e glass, 70 and 69 respectively; frame and clear glass,

69 and 58 respectively.
F. Water Leakage:  None, when measured in accordance with ASTM E 331 with a test pressure

difference of 2.86 lbf/sq ft.
G. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any

water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

H. Air and Vapor Seal:  Maintain continuous air barrier and vapor retarder throughout assembly,
primarily in line with inside pane of glass and inner sheet of infill panel and heel bead of glazing
compound.

I. Expansion/Contraction:  Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F over a 12 hour period without causing
detrimental effect to system components, anchorages, and other building elements.

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for submittal requirements

and procedures.
B. Product Data:  Provide component dimensions, describe components within assembly,

anchorage and fasteners, glass and infill, door hardware, internal drainage details .
C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,

affected related Work, expansion and contraction joint location and details, and field welding
required.

D. Hardware Schedule:  Complete itemization of each item of hardware to be provided for each
door, cross-referenced to door identification numbers in Contract Documents.

E. Samples:  Submit two samples 2 x 2 inches in size illustrating finished aluminum surface
materials.

F. Manufacturer's Certificate:  Certify that the products supplied meet or exceed the specified
requirements.

G. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Handle products of this section in accordance with AAMA CW-10.
B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed

coatings that bond to aluminum when exposed to sunlight or weather.
1.07 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.  Maintain this
minimum temperature during and 48 hours after installation.

1.08 WARRANTY
A. See Section 01 7700 - Closeout Procedures for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.
C. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,

including interpane dusting or misting.  Include provision for replacement of failed units.
D. Provide five year manufacturer warranty against excessive degradation of exterior finish. 

Include provision for replacement of units with excessive fading, chalking, or flaking.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design:  Kawneer Company, Inc.; www.kawneer.com.
1. Storefront system: " Trifab 451T".
2. Entrance system:  "500 Wide Stile".

B. Other acceptable aluminum-framed storefront and door manufactuers:
1. EFCO; www.efcocorp.com.
2. CMI Architectural Products; www.cmiarch.com.
3. Oldcastle Glass Vistawall Architectural Product: www.vistawall.com.
4. Tubelite, Inc:  www.tubeliteinc.com/#sle.
5. YKK AP America Inc:  www.ykkap.com/#sle.
6. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 STOREFRONT
A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members

with infill, thermally broken, mechanically retained glazing system, and related flashings,
anchorage and attachment devices.
1. Glazing Rabbet:  For 1 inch insulating glazing.
2. Glazing Rabbet:  For 1/4 inch monolithic glazing.
3. Glazing Position:  Front-set.
4. Vertical and horizontal mullion dimensions:  2 inches wide by 4-1/2 inches deep.

a. Bottom rail at pavement dimensions:  4 inches nominal wide by 4-1/2 inches deep.
5. Air Infiltration: For single acting offset pivot or butt hung entrances in the closed and locked

position, the test specimen shall be tested in accordance with ASTM E 283 at a pressure
differential of 6.24 psf for single doors and 1.567 psf for pairs of doors. A single 3'0" x 7'0" 
entrance door and frame shall not exceed 0.50 cfm per square foot. A pair of 6'0" x 7'0" 
entrance doors and frame shall not exceed 1.0 cfm per square foot.

6. Overall U-Value Including Glazing:  0.35, maximum.
7. Finish:  Pigmented organic coatings.

a. Factory finish all surfaces that will be exposed in completed assemblies.
b. Touch-up surfaces cut during fabrication so that no natural aluminum is visible in

completed assemblies, including joint edges.
c. Coat concealed metal surfaces that will be in contact with cementitious materials or

dissimilar metals with bituminous paint.
8. Finish Color:  As selected by Architect from manufacturer's standard line.
9. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors and hardware; fasteners and attachments concealed
from view; reinforced as required for imposed loads.

10. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

11. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

12. Expansion/Contraction:  Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F over a 12 hour period without
causing detrimental effect to system components, anchorages, and other building
elements.

13. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

14. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

15. Air and Vapor Seal:  Maintain continuous air barrier and vapor retarder throughout
assembly, primarily in line with inside pane of glazing and inner sheet of infill panel and
heel bead of glazing compound.
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B. Performance Requirements:
1. Wind Loads:  Design and size components to withstand the specified load requirements

without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.
a. Design Wind Loads:  Comply with requirements of ASCE 7.
b. Member Deflection:  Limit member deflection to flexure limit of glass in any direction,

with full recovery of glazing materials.
2. Water Penetration Resistance:  No uncontrolled water on interior face, when tested in

accordance with ASTM E331 at pressure differential of 8 psf.
3. Air Leakage:  Maximum of 0.06 cu ft/min sq ft of wall area, when tested in accordance with

ASTM E283 at 6.27 psf pressure differential across assembly.
4. Condensation Resistance Factor of Framing:  70, minimum, measured in accordance with

AAMA 1503.
2.03 COMPONENTS

A. Aluminum Framing Members:  Tubular aluminum sections, drainage holes and internal weep
drainage system.  
1. Basis of Design:  Kawneer "Trifab 451T".
2. Framing members for interior applications need not be thermally broken.
3. Glazing stops:  Flush.
4. Cross-Section:  1/8 x 4-1/2 x 2 inch nominal dimension.

B. Glazing:  As specified in Section 08 8000.
C. Infill Metal Panels:  Insulated, aluminum sheet face and back, with edges formed to fit glazing

channel and sealed.
1. Face Sheet:  0.021 inch thick.
2. Core:  Rigid polystyrene insulation core with R value of 5.
3. Back Sheet:  0.021 inch thick.
4. Finish:  Same as storefront.

D. Doors:  Glazed aluminum, full lite.
1. Basis of Design:  Kawneer "500 Wide Stile".
2. Thickness:  1-3/4 inches.
3. Top Rail:  5 inches wide.
4. Vertical Stiles:  5 inches wide.
5. Bottom Rail:  10 inches wide.
6. Intermediate Rails:  5 inches wide.
7. Glazing Stops:  Square.
8. Finish:  Same as storefront.

2.04 MATERIALS
A. Extruded Aluminum:  ASTM B 221 (ASTM B 221M), minimum of 1/8" thickness.
B. Sheet Aluminum:  ASTM B209 (ASTM B209M).
C. Fasteners:  Stainless steel.
D. Perimeter Sealant:  Two-part non-sag polyurethane specified in Section 07 9005 - Joint Sealers.
E. Glass:  As specified in Section 08 8050.
F. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration

requirements.
2.05 FINISHES

A. High Performance Organic Coatings:  AAMA 2604; multiple coats, thermally cured
fluoropolymer system.

B. Color:  As indicated above.
C. Touch-Up Materials:  As recommended by coating manufacturer for field application.
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2.06 HARDWARE
A. Door Hardware:  Manufacturer's standard. Coordinate operation with entry access control

system.
B. Weatherstripping:  Wool pile, continuous and replaceable; provide on all doors.
C. Sill Sweep Strips:  Resilient seal type, retracting, of neoprene; provide on all doors.
D. Threshold:  Extruded aluminum, one piece per door opening, ribbed surface; provide on all

doors.
E. Push/Pull Set:  Manufacturer's standard tubular style.

1. Provide on all doors, unless noted otherwise.
2.07 FABRICATION

A. Fabricate components with minimum clearances and shim spacing around perimeter of
assembly, yet enabling installation and dynamic movement of perimeter seal.

B. Accurately fit and secure joints and corners.  Make joints flush, hairline, and weatherproof.
C. Prepare components to receive anchor devices.  Fabricate anchors.
D. Coat concealed metal surfaces that will be in contact with cementitious materials or dissimilar

metals with bituminous paint.
E. Arrange fasteners and attachments to conceal from view.
F. Reinforce components internally for door hardware .
G. Finishing:  Apply factory finish to all surfaces that will be exposed in completed assemblies.

1. Touch-up surfaces cut during fabrication so that no natural aluminum is visible in
completed assemblies, including joint edges.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.
B. Verify that wall openings and adjoining air and vapor seal materials are ready to receive work of

this section.
3.02 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.
B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and

other irregularities.
C. Provide alignment attachments and shims to permanently fasten system to building structure.
D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional

tolerances, aligning with adjacent work.
E. Provide thermal isolation where components penetrate or disrupt building insulation.
F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.
G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads

to sill flashing.
H. Coordinate attachment and seal of perimeter air and vapor barrier materials.
I. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of

thermal barrier.
J. Set thresholds in bed of mastic and secure.
K. Install glass and infill panels in accordance with Section 08 8050, using glazing method required

to achieve performance criteria.
L. Install perimeter sealant in accordance with Section .
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M. Touch-up minor damage to factory applied finish; replace components that cannot be
satisfactorily repaired.

3.03 TOLERANCES
A. Maximum Variation from Plumb:  0.06 inches every 3 ft non-cumulative or 1/16 inches per 10 ft,

whichever is less.
B. Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4500 - Quality Control requirements for independent testing and inspection

requirements.  Inspection will monitor quality of installation and glazing.
B. Test installed storefront for water leakage in accordance with AAMA 501.2.

3.05 ADJUSTING
A. Adjust operating hardware  for smooth operation.

3.06 CLEANING
A. Remove protective material from prefinished aluminum surfaces.
B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean

wiping cloths.  Take care to remove dirt from corners.  Wipe surfaces clean.
C. Remove excess sealant by method acceptable to sealant manufacturer.

END OF SECTION 08 4313
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SECTION 08 5113
ALUMINUM WINDOWS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Extruded aluminum windows with fixed sash, operating sash, and infill panels.
B. Factory glazing. 
C. Operating hardware.
D. Insect screens.

1.02 RELATED REQUIREMENTS
A. Section 07 9200 - Joint Sealants:  Sealing joints between window frames and adjacent

construction.
B. Section 08 8000 - Glazing.

1.03 REFERENCE STANDARDS
A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for

windows, doors, and skylights; 2017.
B. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site; 2015.
C. AAMA 502 - Voluntary Specification for Field Testing of Newly Installed Fenestration Products;

2012.
D. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum

(Combined Document); 2015.
E. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance

of Windows, Doors and Glazed Wall Sections; 2009.
F. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for

Superior Performing Organic Coatings on Aluminum Extrusions and Panels; 2013.
G. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;

Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

H. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products; 2015.

I. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
J. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

[Metric]; 2014.
K. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2014.
L. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes [Metric]; 2013.
M. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

N. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2009).

O. ASTM E783 - Standard Test Method for Field Measurement of Air Leakage Through Installed
Exterior Windows and Doors; 2002 (Reapproved 2010).

P. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of Installed
Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure
Difference; 2015.
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Q. ASTM E1996 - Standard Specification for Performance of Exterior Windows, Curtain Walls,
Doors, and Impact Protective Systems Impacted by Windborne Debris in Hurricanes; 2014.

R. ASTM E2112 - Standard Practice for Installation of Exterior Windows, Doors and Skylights;
2007 (Reapproved 2016).

S. ASTM F588 - Standard Test Methods for Measuring the Forced Entry Resistance of Window
Assemblies, Excluding Glazing Impact; 2017.

T. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.
2004).

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide component dimensions, information on glass and glazing, internal

drainage details, and descriptions of hardware and accessories.
C. Shop Drawings:  Indicate opening dimensions, elevations of different types, framed opening

tolerances, method for achieving air and vapor barrier seal to adjacent construction, anchorage
locations, _____, and installation requirements.

D. Grade Substantiation:  Prior to submitting shop drawings or starting fabrication, submit one of
the following showing compliance with specified grade:
1. Evidence of AAMA Certification.
2. Evidence of WDMA Certification.
3. Evidence of CSA Certification.
4. Test report(s) by independent testing agency itemizing compliance and acceptable to

authorities having jurisdiction.
E. Test Reports:  Prior to submitting shop drawings or starting fabrication, submit test report(s) by

independent testing agency showing compliance with performance requirements in excess of
those prescribed by specified grade.

F. Manufacturer's Installation Instructions:  Include complete preparation, installation, and cleaning
requirements.

G. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.
H. Installer's Qualification Statement.
I. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Comply with requirements of AAMA CW-10.
B. Protect finished surfaces with wrapping paper or strippable coating during installation.  Do not

use adhesive papers or sprayed coatings that bond to substrate when exposed to sunlight or
weather.

1.08 FIELD CONDITIONS
A. Do not install sealants when ambient temperature is less than 40 degrees F.
B. Maintain this minimum temperature during and 24 hours after installation of sealants.
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1.09 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.
C. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,

including interpane dusting or misting.  Include provision for replacement of failed units.
D. Provide five year manufacturer warranty against excessive degradation of exterior finish. 

Include provision for replacement of units with excessive fading, chalking, or flaking.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design:  Graham Architectural Products; Series SR6700:  www.grahamwindows.com.
B. Other Acceptable - Aluminum Windows Manufacturers:

1. TRACO:  www.traco.com/#sle.
2. Wausau Window and Wall Systems; _____:  www.wausauwindow.com/#sle.
3. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.

2.02 WINDOWS
A. Aluminum Windows:  Extruded aluminum frame and sash, factory fabricated, factory finished,

with operating hardware, related flashings, and anchorage and attachment devices.
1. Operable Units:  Double weatherstripped.
2. Provide units factory glazed.
3. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors; fasteners and attachments concealed from view;
reinforced as required for operating hardware and imposed loads.

4. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

5. Movement:  Accommodate movement between window and perimeter framing and
deflection of lintel, without damage to components or deterioration of seals.

6. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

7. Thermal Movement:  Design to accommodate thermal movement caused by 180 degrees
F surface temperature without buckling stress on glass, joint seal failure, damaging loads
on structural elements, damaging loads on fasteners, reduction in performance or other
detrimental effects.

B. Fixed, Non-Operable Type:
1. Construction:  Thermally broken.
2. Glazing:  Double; clear; low-e.
3. Exterior Finish:  Superior performing organic coatings.
4. Interior Finish:  High performance organic coatings.

C. Outswinging Casement Type:
1. Construction:  Thermally broken.
2. Provide screens.
3. Glazing:  Double; clear; low-e.
4. Exterior Finish:  Superior performing organic coatings.
5. Interior Finish:  High performance organic coatings.

2.03 PERFORMANCE REQUIREMENTS
A. Grade:  AAMA/WDMA/CSA 101/I.S.2/A440 requirements for specific window type:

1. Performance Class (PC):  CW.
2. Performance Grade (PG):  Equivalent to or greater than specified design pressure.

B. Design Pressure (DP):  In accordance with applicable codes.



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

08 5113 - 4 ALUMINUM WINDOWS

C. Member Deflection:  Limit member deflection to flexure limit of glass in any direction, with full
recovery of glazing materials.

D. Wind-Borne-Debris Resistance:  Identical full-size glazed assembly without auxiliary protection,
tested by independent agency in accordance with ASTM E1996 for Wind Zone 2 - Enhanced
Protection for Large and Small Missile impact and pressure cycling at design wind pressure.

E. Water Leakage:  No uncontrolled leakage on interior face when tested in accordance with
ASTM E331 at differential pressure of 12.11 psf.

F. Air Leakage:  Maximum of 0.1 cu ft/min sq ft per unit area of outside frame dimension, with 6.27
psf differential pressure when tested in accordance with ASTM E283.

G. Condensation Resistance Factor of Frame:  50, measured in accordance with AAMA 1503.
H. Fenestration Assembly Thermal Transmittance (U-value):  Comply with ASHRAE Std 90.1 I-P

for building envelope requirements for applicable climate zone.
I. Forced Entry Resistance:  Tested to comply with ASTM F588 requirements for performance

level of Grade 10 for specific window style required.
2.04 COMPONENTS

A. Frames:  ____ inch wide by ____ inch deep profile, of ____ inch thick section; thermally broken
with interior portion of frame insulated from exterior portion; flush glass stops of snap-on type.

B. Glazing:  As specified in Section 08 8050.
C. Sills:  ____ inch thick, extruded aluminum; sloped for positive wash; fit under sash leg to 1/2

inch beyond wall face; one piece full width of opening; jamb angles to terminate sill end.
D. Insulated Infill Panel:

1. Outer Face:  1/16 inch thick aluminum.
2. Core:  Glass fiber insulation core 7/8 inch thick with R-value of 4.4.
3. Inner Face:  1/16 inch thick aluminum.

E. Insect Screens:  Extruded aluminum frame with mitered and reinforced corners; screen mesh
taut and secure to frame; secured to window with adjustable hardware allowing screen removal
without use of tools.
1. Hardware:  Spring loaded steel pins; four per screen unit.
2. Screen Mesh:  Vinyl-coated fiberglass, window manufacturer's standard mesh.
3. Frame Finish:  Same as frame and sash.

F. Operable Sash Weatherstripping:  Wool pile; permanently resilient, profiled to achieve effective
weather seal.

G. Fasteners:  Stainless steel.
H. Glazing Materials:  As specified in Section 08 8000.
I. Sealant for Setting Sills and Sill Flashing:  Non-curing butyl type.

1. Refer to Section 07 9200 for additional requirements.
2.05 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
B. Sheet Aluminum:   ASTM B209 (ASTM B209M), 5005 alloy, H12 or H14 temper.
C. Concealed Steel Items:  Profiled to suit mullion sections; galvanized in accordance with ASTM

A123/A123M.
2.06 HARDWARE

A. Sash lock:  Lever handle with cam lock.
B. Operator:  Geared rotary handle fitted to projecting sash arms with limit stops.
C. Projecting Sash Arms:  Cadmium plated steel, friction pivot joints with nylon bearings,

removable pivot clips for cleaning.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331
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D. Window Opening Control Devices (WOCD):  Provide operable window sash hardware that limits
openings to only allow passage of 4 inch diameter rigid sphere or less, and are easily releasable
to fully open without use of keys, tools, or special knowledge.

E. Pulls:  Manufacturer's standard type.
F. Limit Stops:  Resilient rubber.

2.07 FINISHES
A. Superior Performing Organic Coatings: AAMA 2605 multiple coat, thermally cured

polyvinylidene fluoride system.
1. Polyvinylidene fluoride (PVDF) multi-coat thermoplastic fluoropolymer coating system,

including minimum 70 percent PVDF color topcoat and minimum total dry film thickness of
0.9 mil; color and gloss as indicated on drawings.
a. Manufacturers:

1) PPG Metal Coatings; Duranar:  www.ppgmetalcoatings.com/#sle.
2) Sherwin-Williams Company; SHER-NAR 5000:  oem.sherwin-williams.com/#sle.
3) Valspar; Fluropon:  www.valsparcoilextrusion.com/#sle.

B. Finish Color:  As selected by Architect from manufacturer's standard range.
C. Operator and Exposed Hardware:  Enameled to color as selected from manufacturer's standard

line.
D. Apply one coat of bituminous coating to concealed aluminum and steel surfaces in contact with

dissimilar materials.
E. Shop and Touch-Up Primer for Steel Components:  Zinc oxide, alkyd, linseed oil primer

appropriate for use over hand cleaned steel.
F. Touch-Up Primer for Galvanized Steel Surfaces:  SSPC-Paint 20, zinc rich.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that wall openings and adjoining air and vapor seal materials are ready to receive
aluminum windows.

3.02 INSTALLATION
A. Install windows in accordance with manufacturer's instructions.
B. Install window assembly in accordance with AAMA/WDMA/CSA 101/I.S.2/A440.
C. Install windows in accordance with ASTM E2112.
D. Attach window frame and shims to perimeter opening to accommodate construction tolerances

and other irregularities.
E. Align window plumb and level, free of warp or twist.  Maintain dimensional tolerances and

alignment with adjacent work.
F. Install sill and sill end angles.
G. Provide thermal isolation where components penetrate or disrupt building insulation.  Pack

fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal
barrier.

H. Install operating hardware not pre-installed by manufacturer.
I. Install glass and infill panels in accordance with requirements specified in Section 08 8000.

3.03 TOLERANCES
A. Maximum Variation from Level or Plumb:  1/16 inches every 3 ft non-cumulative or 1/8 inches

per 10 ft, whichever is less.
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3.04 FIELD QUALITY CONTROL
A. Provide services of aluminum window manufacturer's field representative to observe for proper

installation of system and submit report.
B. See Section 01 4000 - Quality Requirements, for independent field testing and inspection

requirements, and requirements for monitoring quality of specified product installations.
C. Provide field testing of installed aluminum windows by AAMA accredited independent laboratory

in accordance with AAMA 502 and AAMA/WDMA/CSA 101/I.S.2/A440 during construction
process and before installation of interior finishes.
1. Perform tests on windows in designated locations as directed by Architect.  Quantity and

time of test as follows:
a. Conduct tests 1.67% of total number of windows in project at 35 percent completion

of this work;
b. Conduct tests 1.67% of total number of windows in project at 50 percent completion

of this work; and
c. Conduct tests 1.67% of total number of windows in project at 85 percent completion

of this work.
2. Field test for water penetration in accordance with ASTM E1105 using Procedure B - cyclic

static air pressure difference; test pressure shall not be less than 1.9 psf.
3. Field test for air leakage in accordance with ASTM E783 with uniform static air pressure

difference of 1.57 psf.
a. Maximum allowable rate of air leakage is 1.5 times specified rate of 0.10 cfm/sq ft as

indicated in AAMA/WDMA/CSA 101/I.S.2/A440.
4. If any window fails, immediately test five additional windows at Contractor's expense. 

Continue to test at Contractor's expense groups of five additional windows, if any window
fails until all five windows of a subsequent test group pass testing.

D. Repair or replace fenestration components that have failed designated field testing, and retest
to verify performance complies with specified requirements.

3.05 ADJUSTING
A. Adjust hardware for smooth operation and secure weathertight closure.

3.06 CLEANING
A. Refer to Section 01 7419 - Construction Waste Management and Disposal, for additional

requirements.
B. Remove protective material from factory finished aluminum surfaces.
C. Wash surfaces by method recommended and acceptable to window manufacturer; rinse and

wipe surfaces clean.
D. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA

609 & 610.
E. Remove excess glazing sealant by moderate use of mineral spirits or other solvent acceptable

to sealant and window manufacturer.
END OF SECTION 08 5113

http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
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SECTION 08 5123
STEEL WINDOWS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Factory finished steel windows with fixed and operating sash.
B. Factory-installed glazing .
C. Operating hardware and framed insect screens.

1.02 RELATED REQUIREMENTS
A. Section 07 9200 - Joint Sealants:  Sealing joints between frames and adjacent construction.
B. Section 08 8000 - Glazing.

1.03 REFERENCE STANDARDS
A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for

windows, doors, and skylights; 2017.
B. AAMA 502 - Voluntary Specification for Field Testing of Newly Installed Fenestration Products;

2012.
C. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance

of Windows, Doors and Glazed Wall Sections; 2009.
D. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;

Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

E. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2015.
G. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
H. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

I. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014.

J. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2009).

K. ASTM E783 - Standard Test Method for Field Measurement of Air Leakage Through Installed
Exterior Windows and Doors; 2002 (Reapproved 2010).

L. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of Installed
Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure
Difference; 2015.

M. ASTM E2112 - Standard Practice for Installation of Exterior Windows, Doors and Skylights;
2007 (Reapproved 2016).

N. ASTM F588 - Standard Test Methods for Measuring the Forced Entry Resistance of Window
Assemblies, Excluding Glazing Impact; 2017.

O. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.
2004).

P. SWI (INTRO) - Architect's Guide to Steel Windows and Doors; Current Edition.
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1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide component dimensions, fasteners, anchors, and glass.
C. Shop Drawings:  Indicate opening dimensions, framed opening tolerances, affected related

work; installation requirements.
D. Test Reports:  Prior to submitting shop drawings or starting fabrication, submit test report(s) by

independent testing agency showing compliance with performance requirements.
E. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.
F. Manufacturer's Qualification Statement.
G. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing windows specified in this
section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Protect factory finished surfaces with wrapping.  Do not use adhesive papers or sprayed

coatings that bond when exposed to sunlight or weather.
1.07 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.
B. Maintain this minimum temperature during and after installation of sealants.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.
C. Provide five year manufacturer warranty for insulated glass units from seal failure, interpane

dusting or misting, and replacement of same.
1. Include coverage for degradation of color finish.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Steel Windows:
1. Hope's Windows, Inc; Landmark 175 Series:  www.hopeswindows.com/#sle.

2.02 STEEL WINDOWS
A. Steel Windows:  Hot rolled steel sections, factory fabricated, factory finished, with vision glass,

related flashings, anchorage and attachment devices.
1. Grade:  Heavy Intermediate design based on SWI (INTRO).
2. Sash Configuration:  Fixed non-operable and casement lights.
3. Forced Entry Resistance:  Comply with ASTM F588 requirements for performance level of

Grade 10 for window Type A in accordance with standard.
2.03 PERFORMANCE REQUIREMENTS

A. Wind Loads:  Design and size components to withstand wind loads without damage or
permanent set, when tested in accordance with ASTM E330/E330M, using pressure equal to
1.5 times specified design pressures, with 10 second duration of maximum load.

B. Design Pressure:  In accordance with applicable codes.
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C. Member Deflection:  Limit member deflection to 1/200 of the longer dimension; with full recovery
of glazing materials.

D. Air Infiltration:  Limit air infiltration through assembly to 0.06 cfm/min/sq ft of wall area,
measured at a reference differential pressure across assembly of 1.57 psf as measured in
accordance with ASTM E283.

E. Condensation Resistance Factor:  CRF of ________ when measured in accordance with AAMA
1503.

F. Fenestration Assembly Thermal Transmittance (U-value):  Comply with ASHRAE Std 90.1 I-P
for building envelope requirements for applicable climate zone.

G. Water Leakage:  None, when measured in accordance with ASTM E331 with a test pressure
difference of 2.86 lbf/sq ft.

H. System Internal Drainage:  Drain water entering joints, condensation occurring in glazing
channels, or migrating moisture occurring within system to the exterior by a weep drainage
network.

2.04 COMPONENTS
A. Frames:  ____ inch by ____ inch deep profile; flush glass stops of snap-on type.
B. Sills:  ____ inch thick, formed steel; sloped for positive wash; fit under sash leg to 1/2 inch

beyond wall face; one piece full width of opening with jamb angles to terminate sill end.
C. Insect Screen Frame:  Rolled steel frame of rectangular sections; fit with adjustable hardware;

nominal size similar to operable glazed unit.
D. Insect Screens:  14/18 mesh, steel strands.
E. Operable Sash Weather Stripping:  Wool pile; permanently resilient, profiled to effect weather

seal.
F. Sealant for Setting Sills, Stools, Aprons, and Sill Flashing:  Non-curing butyl type.

1. Refer to Section 07 9200 for additional requirements.
2.05 MATERIALS

A. Hot Rolled Steel Sections:  ASTM A36/A36M, galvanized to ASTM A123/A123M requirements;
3 lb/ft; with slot for fitting weather stripping integral with sash section.

B. Steel Sheet:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G90/Z275 coating;
26 gage, 0.0179 inch thick base metal.

C. Fasteners:  Steel, galvanized.
D. Touch-Up Primer for Galvanized Steel Surfaces:  SSPC-Paint 20.

2.06 GLASS AND GLAZING MATERIALS
A. Glass and Glazing Materials:  As specified in Section 08 8000 of Types as indicated below:

2.07 HARDWARE
A. Sash lock:  Lever handle with cam lock.
B. Operator:  Lever action handle fitted to projecting sash arms with limit stops.
C. Projecting Sash Arms:  Cadmium plated steel, friction pivot joints with nylon bearings,

removable pivot clips for cleaning.
D. Window Opening Control Devices (WOCD):  Provide operable window sash hardware that limits

openings to only allow passage of 4 inch diameter rigid sphere or less, and are easily releasable
to fully open without use of keys, tools, or special knowledge.

2.08 FABRICATION
A. Fabricate components with minimum clearances and shim spacing around perimeter of

assembly, yet enabling installation and dynamic movement of perimeter seal.
B. Accurately fit and secure joints and corners.  Make joints flush and hairline.

http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45


The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

08 5123 - 4 STEEL WINDOWS

C. Prepare components to receive anchor devices.  Fabricate anchors.
D. Arrange fasteners to conceal from view.
E. Prepare components with reinforcement for operating hardware.
F. Reinforce mullions with internal galvanized steel members to maintain rigidity.
G. Provide internal drainage weep holes and channels to migrate moisture to exterior.  Provide

internal drainage of glazing spaces to exterior through weep holes.
H. Assemble insect screen frame, miter and reinforced frame corners.  Fit mesh taut into frame

and secure.  Fit frame with four spring loaded steel pin retainers.
I. Double weatherstrip operable units.
J. Factory-glaze window units.

2.09 FINISHES
A. Window Frames:  Baked enamel finish.

1. Exterior Surfaces:  Color as selected from manufacturer's standard range.
2. Interior Surfaces:  Color as selected from manufacturer's standard range.

B. Screens:  Color as selected by Architect.
C. Operator:  Enameled with color as selected by Architect.
D. Concealed Steel Items:  

1. Galvanized in accordance with requirements of ASTM A123/A123M.
E. Apply one coat of bituminous paint to concealed aluminum and steel surfaces in contact with

treated wood, cementitious, or dissimilar materials.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install window frames and glass and glazing in accordance with manufacturers instructions.
B. Install windows in accordance with ASTM E2112.
C. Attach window frame and shims to perimeter opening to accommodate construction tolerances

and other irregularities.
D. Align window plumb and level, free of warp or twist.  Maintain dimensional tolerances and

alignment with adjacent work.
E. Install sill and sill end angles.
F. Set sill members and sill flashing in continuous bead of sealant.
G. Install operating hardware.
H. Install glass and infill panels in accordance with Section 08 8000, to glazing method required to

achieve performance criteria.
3.02 TOLERANCES

A. Maximum Variation from Level or Plumb:  1/16 inches in 3 ft non-cumulative or 1/8 inches per
10 ft.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for independent field testing and inspection

requirements, and requirements for monitoring quality of specified product installations.
B. Provide field testing of installed steel windows by independent laboratory in accordance with

AAMA 502 and AAMA/WDMA/CSA 101/I.S.2/A440 during construction process and before
installation of interior finishes.
1. Conduct tests on individual windows prior to 5 percent and 50 percent completion of this

work.
2. Field test for water penetration in accordance with ASTM E1105 using Procedure B - cyclic

static air pressure difference; test pressure shall not be less than 1.9 psf.
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3. Field test for air leakage in accordance with ASTM E783 with uniform static air pressure
difference of 6.27 psf.

C. Repair or replace fenestration components that have failed designated field testing, and retest
to verify performance complies with specified requirements.

3.04 ADJUSTING
A. Adjust hardware for smooth operation and secure weathertight closure.

3.05 CLEANING
A. Refer to Section 01 7419 - Construction Waste Management and Disposal, for additional

requirements.
B. Remove protective material from factory finished surfaces.
C. Remove labels and visible markings.
D. Wash surfaces by method recommended and acceptable to window manufacturer; rinse and

wipe surfaces clean.
E. Remove excess glazing sealant by method acceptable to sealant manufacturer.

3.06 PROTECTION
A. Do not permit continuing construction activities near unprotected finish surfaces.

END OF SECTION 08 5123
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SECTION 08 6200
UNIT SKYLIGHTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Skylights with integral frame.
1.02 RELATED REQUIREMENTS

A. Section 05 5000 - Metal Fabrications:  Miscellaneous steel framing for rough opening.
B. Section 06 1000 - Rough Carpentry:  Wood support curbs.
C. Section 07 5300 - Elastomeric Membrane Roofing:  Roofing system and base flashing at

skylight curb.
D. Section 07 6200 - Sheet Metal Flashing and Trim:  Skylight counterflashing.

1.03 REFERENCE STANDARDS
A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for

windows, doors, and skylights; 2017.
B. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum

(Combined Document); 2015.
C. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;

Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

D. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2014.

E. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes [Metric]; 2013.

F. ASTM E2112 - Standard Practice for Installation of Exterior Windows, Doors and Skylights;
2007 (Reapproved 2016).

G. ICC (IBC) - International Building Code; 2015.
1.04 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data:  Provide structural, thermal, and daylighting performance values.
C. Shop Drawings:  Indicate configurations, dimensions, locations, fastening methods, and

installation details.
D. Grade Substantiation:  Prior to submitting shop drawings or starting fabrication, submit one of

the following showing compliance with specified grade:
1. Evidence of AAMA Certification.
2. Evidence of WDMA Certification.
3. Evidence of CSA Certification.
4. Test report(s) by independent testing agency itemizing compliance and acceptable to

authorities having jurisdiction.
E. Manufacturer's Installation Instructions:  Indicate special procedures.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with not less than five years documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least five years documented experience.
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1.06 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty, including coverage for leakage due to defective

skylight materials or construction.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Unit Skylights:
1. Kingspan Light + Air, LLC; formerly Bristolite Daylighting Systems, Inc; Bristol: 

www.bristolite.com/#sle.
2. Velux America, Inc:  www.veluxusa.com/#sle.
3. Wasco Skylights - Part of the VELUX Group:  www.wascoskylights.com/#sle.
4. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.

2.02 SKYLIGHTS
A. Skylights:  Factory-assembled glazing in aluminum frame, free of visual distortion, and

weathertight.
1. Shape:  Square dome.
2. Glazing:  Double.
3. Operation:  None; fixed.
4. Roof Slope:  As indicated on drawings.
5. Nominal Size:  As indicated on drawings.

2.03 PERFORMANCE REQUIREMENTS
A. Provide unit skylights that comply with the following:

1. Grade:  AAMA/WDMA/CSA 101/I.S.2/A440 requirements for specific skylight type:
a. Performance Grade (PG):  Equivalent to or greater than specified design pressure.

2. Design Pressure (DP):  In accordance with applicable codes.
3. Allow for expansion and contraction within system components caused by a cycling

surface temperature range of 170 degrees F without causing detrimental effects to system
or components.

4. Energy Code Compliance:  Comply with ICC (IBC), ASHRAE Std 90.1 I-P, or the
authorities having jurisdiction as required for unit skylights.

2.04 COMPONENTS
A. Double Glazing:  Acrylic plastic; factory sealed.

1. Outer Glazing:  Clear transparent.
2. Inner Glazing:  Clear transparent.
3. Ultraviolet (UV) Light Transmission:  2 percent, maximum.

B. Frames:  ASTM B221 (ASTM B221M) Extruded aluminum thermally broken, reinforced and
welded corner joints, integral curb frame mounting flange and counterflashing to receive roofing
flashing system, with integral condensation collection gutter, glazing retainer; clear anodized
finish.

2.05 ACCESSORIES
A. Anchorage Devices:  Type recommended by manufacturer, exposed to view.
B. Counterflashings:  Same metal type and finish as skylight frame.
C. Protective Back Coating:  Zinc molybdate alkyd.
D. Sealant:  Elastomeric, silicone or polyurethane, compatible with material being sealed .

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that openings and substrate conditions are ready to receive work of this section.
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C. Verify that curbs installed under other sections are complete.
3.02 PREPARATION

A. Apply protective back coating on aluminum surfaces of skylight units that will be in contact with
cementitious materials or dissimilar metals.

3.03 INSTALLATION
A. Install unit skylights in accordance with manufacturer's instructions and ASTM E2112.
B. Install aluminum curb assembly, fastening securely to roof decking; flash curb assembly into

roofing system.
C. Install skylight units and mount securely to curb assembly; install counterflashing as required.
D. Apply sealant to achieve watertight assembly.

3.04 CLEANING
A. Upon completion of installation, thoroughly clean skylight aluminum surfaces in accordance with

AAMA 609 & 610.
B. Remove protective material from prefinished aluminum surfaces.
C. Wash down exposed surfaces; wipe surfaces clean.
D. Remove excess sealant.

END OF SECTION 08 6200
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SECTION 08 71 00 
DOOR HARDWARE 

PART 1 - GENERAL 

1.1 CONDITIONS 
A. Conditions of the contract (General and Supplementary Conditions) and Division One General 

Requirements, govern the work of this section. 

B. This section includes all material, and related service necessary to furnish all finish hardware 
indicated on the drawings, or specified herein. 

C. Furnish UL listed hardware for all labeled and 20 min. openings in conformance with the 
requirements for the class of opening scheduled. Underwriters' requirements shall have 
precedence over specification where conflicts exist. 

D. All work shall be in accordance with all applicable state and local building codes.  Code 
requirements shall have precedence over this specification where conflicts exist. 

1.2 WORK INCLUDED 
A. This section includes the following: 

1. Furnish door hardware (for hollow metal, wood and aluminum doors) specified herein, listed 
in the hardware schedule, and/or required by the drawings.  

2. Cylinders for Aluminum Doors 
3. Thresholds and Weather-stripping (Aluminum frame seals to be provided by aluminum door 

supplier) 
4. Electro-Mechanical Devices 
5. Access Control components and or systems specified within this section. 

B. Where items of hardware are not definitely or correctly specified and is required for the intended 
service, such omission, error or other discrepancy should be directed to the Architect prior to the 
bid date for clarification by addendum. Otherwise furnish such items in the type and quantity 
established by this specification for the appropriate service intended. 

1.3 RELATED WORK IN OTHER SECTIONS 
A. This section includes coordination with related work in the following sections: 

1. Division 6 Section "Finish Carpentry". 
2. Division 6 Section "Cabinet Hardware" 
3. Division 8 Section "Hollow Metal Doors and Frames". 
4. Division 8 Section "Wood Doors" 
5. Division 8 Section "Aluminum Entrances and Storefronts" 
6. Division 28 Sections "Electrical". 

1.4 REFERENCES 
A. Publications of agencies and organizations listed below form a part of this specification section 

to the extent referenced. 
1. DHI - Recommended Locations for Builders' Hardware. 
2. NFPA 80 - Standards for Fire Doors and Windows. 
3. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures. 
4. UL - Building Material Directory. 
5. DHI - Door and Hardware Institute 
6. WHI - Warnock Hersey 
7. BHMA - Builders Hardware Manufacturers Association 
8. ANSI – American National Standards Institute 
9. IBC 2012 - International Building Code 2012 Edition (as amended by local building code)  

1.5 SUBMITTALS 
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A. Within ten days after award of contract, submit detailed hardware schedule in quantities as 
required by Division 1 - General Conditions. 

B. Schedule format shall be consistent with recommendations for a vertical format as set forth in 
the Door & Hardware Institute's (DHI) publication "Sequence and Format for the Hardware 
Schedule".  Hardware sets shall be consolidated to group multiple door openings which share 
similar hardware requirements.  Schedule shall include the following information: 
1. Door number, location, size, handing, and rating. 
2. Door and frame material, handing. 
3. Degree of swing. 
4. Manufacturer 
5. Product name and catalog number 
6. Function, type and style 
7. Size and finish of each item 
8. Mounting heights 
9. Explanation of abbreviations, symbols, etc. 
10. Numerical door index, indicating the hardware set/ group number for each door. 

C. When universal type door closers are to be provided, the schedule shall indicate the application 
method to be used for installation at each door: (regular arm, parallel arm, or top jamb). 

D. The schedule will be prepared under the direct supervision of a certified Architectural Hardware 
Consultant (AHC), or certified Door Hardware Consultant (DHC) employed by the hardware 
distributor. The hardware schedule shall be signed and embossed or stamped with the DHI 
certification seal of the supervising AHC or DHC. The supervising AHC or DHC shall attend any 
meetings related to the project when requested by the architect.  

E. Check the specified hardware for suitability and adaptability to the details and surrounding 
conditions. 

F. Review drawings from related trades as required to verify compatibility with specified hardware.  
Indicate unsuitable or in compatible items, and proposed substitutions in the hardware schedule. 

G. Provide documentation for all hardware to be furnished on labeled fire doors indicating 
compliance with positive pressure fire testing UL 10C. 

H. Furnish manufacturers' catalog data for each item of hardware in quantities as required by 
Division 1 - General Conditions. 

I. Submit a sample of each type of hardware requested by the architect. Samples shall be of the 
same finish, style, and function as specified herein.  Tag each sample with its permanent 
location so that it may be used in the final work. 

J. Furnish with first submittal, a list of required lead times for all hardware items. 

K. After final approved schedule is returned, transmit corrected copies for distribution and field use 
in quantities as required by Division 1 - General Conditions. 

L. Furnish approved hardware schedules, template lists, and pertinent templates as requested by 
related trades. 

M. Furnish necessary diagrams, schematics, voltage and amperage requirements for all electro-
mechanical devices or systems as required by related trades.  Wiring diagrams shall be opening 
specific and include both a riser diagram and point to point diagram showing all wiring 
terminations. 

N. After receipt of approved hardware schedule, Hardware supplier shall initiate a meeting including 
the owner’s representative to determine keying requirements. Upon completion of initial key 
meeting, hardware supplier shall prepare a proposed key schedule with symbols and 
abbreviations as set forth in the door and hardware institute’s publication “Keying Procedures, 
Systems, and Nomenclature”. Submit copies of owner approved key schedule for review and 
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field use in quantities as required by Division 1 – General Conditions. Wiring diagrams shall be 
included in final submittals transmitted for distribution of field use.  

1.6 QUALITY ASSURANCE 
A. Manufacturers and model numbers listed are to establish a standard of function and quality.  

Similar items by approved manufacturers that are equal in design, function, and quality, may be 
considered for prior approval of the architect, provided the required data and physical samples 
are submitted for approval as set forth in Division One General Requirements. 

B. Where indicated in this specification, products shall be independently certified by ANSI for 
compliance with relevant ANSI/BHMA standards A156.1 - A156.36 – Standards for Hardware 
and Specialties.  All products shall meet or exceed certification requirements for the respective 
grade indicated within this specification.  Supplier shall provide evidence of certification when 
requested by the architect. 

C. Obtain each type of hardware (hinges, latch & locksets, exit devices, closers, etc.) from a single 
manufacturer, although several may be indicated as offering products complying with 
requirements.  

D. Electrical drawings and electrical specifications are based on the specific electrified hardware 
components specified in hardware sets.  When electronic hardware components other than 
those indicated in hardware sets are provided, the supplier shall be responsible for all costs 
incurred by the design team and their consultants to review, and revise electrical drawings and 
electrical specifications.  Supplier shall also be responsible for any additional costs associated 
with required changes in related equipment, materials, installation, or final hook up to ensure the 
system will operate and function as indicated in the construction documents, including hardware 
set operational / functional descriptions.  

E.  All hardware items shall be manufactured no earlier than 6 months prior to delivery to site. 

F. Hardware supplier shall be factory trained and certified by the manufacture to provide and 
support all computer managed locks and system components. 

G. Installation of hardware shall be installed or directly supervised and inspected by a skilled 
installer certified by the manufacturer of locksets, door closers, and exit devices used on the 
project, or with not less than 3 years’ experience in successful completion of projects similar in 
size and scope. 

H. Provide hardware for all labeled fire doors, which complies with positive pressure fire testing UL 
10C. 

I. Comply with all applicable provisions of the standards referenced within section 1.4 of this 
specification. 

J. Hardware supplier shall participate when reasonably requested to meet with the contractor and 
or architect to inspect any claim for incorrect or non-functioning materials; following such 
inspection, the hardware supplier shall provide a written statement documenting the cause and 
proposed remedy of any unresolved items.  

1.7 DELIVERY, STORAGE AND HANDLING 
A. Hardware supplier shall deliver hardware to the job site unless otherwise specified. 

B. All hardware shall be delivered in manufacturers' original cartons and shall be clearly marked 
with set and door number. 

C. Coordinate with contractor prior to hardware delivery and recommend secure storage and 
protection against loss and damage at job site. 

D. Contractor shall receive all hardware and provide secure and proper protection of all hardware 
items to avoid delays caused by lost or damaged hardware.  Contractor shall report shortages to 
the Architect and hardware supplier immediately after receipt of material at the job site. 
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E. Coordinate with related trades under the direction of the contractor for delivery of hardware items 
necessary for factory installation.  

1.8 PRE-INSTALLATION MEETING 
A. Schedule a hardware pre-installation meeting on site to review and discuss the installation of 

continuous hinges, locksets, door closers, exit devices, overhead stops, and electromechanical 
door hardware. 

B. Meeting attendees shall be notified 7 days in advance and shall include: Architect, Contractor, 
Door Hardware Installers (including low voltage hardware), Manufacturers representatives for 
above hardware items, and any other effected subcontractors or suppliers. 

C. All attendees shall be prepared to distribute installation manuals, hardware schedules, 
templates, and physical hardware samples. 

1.9 WARRANTY 
A. All hardware items shall be warranted against defects in material and workmanship as set forth 

in Division One General Requirements. 

B. Repair, replace, or otherwise correct deficient materials and workmanship without additional cost 
to owner. 

PART 2 - PRODUCTS 

2.1 FASTENERS 
A. All exposed fasteners shall be Phillips head or as otherwise specified, and shall match the finish 

of the adjacent hardware.  All fasteners ex-posed to the weather shall be non-ferrous or stainless 
steel. Furnish correct fasteners to accommodate surrounding conditions. 

B. Coordinate required reinforcements for doors and frames.  Seek approval of the architect prior to 
furnishing through-bolts.  Furnish through-bolts as required for materials not readily reinforced. 

2.2 BUTT HINGES 
A. Acceptable manufacturers and respective catalog numbers: 

  Ives Stanley Hager McKinney 
1.  Standard Weight, Plain Bearing 5PB1 F179 1279 T2714 
2.  Standard Weight, Ball Bearing 5BB1 BB179 BB1279 TB2714 
3.  Standard Weight, Ball Bearing, Non-Ferrous 5BB1 FBB191 BB1191 TB2314 
4.  Heavy Weight, Ball Bearing 5BB1HW FBB168 BB1168 T4B3786 
5.  Heavy Weight, Ball Bearing, Non-Ferrous 5BB1HW FBB199 BB1199 T4B3386 

B. Hinges shall be independently certified by ANSI for compliance with ANSI A156.1 (2006). Hinges 
shall meet or exceed the following ANSI grade requirements as indicated below: 
1. Standard Weight, Plain Bearing Hinges: Grade 3 
2. Standard Weight, 2 Ball Bearing Hinges: Grade 2 
3. Heavy Weight, 4 Ball Bearing Hinges: Grade 1  

C. Unless otherwise specified, furnish the following hinge quantities for each door leaf. 
1. 3 hinges for doors up to 90 inches. 
2. 1 additional hinge for every 30 inch on doors over 90 inches. 
3. 4 hinges for Dutch door applications. 

D. Unless otherwise specified, top and bottom hinges shall be located as specified in division 8 
Section "Hollow Metal Doors and Frames".  Intermediate hinges shall be located equidistant from 
others. 

E. Unless otherwise specified, furnish hinge weight and type as follows: 
1. Standard weight:  plain bearing hinge 5PB1 for interior openings through 36 inches wide  

without a door closer. 
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2. Standard weight:  ball bearing hinge 5BB1 for interior opening over 36 through 40 inches 
wide without a door closer, and for interior openings through 40 inches wide with a door 
closer. 

3. Heavyweight: 4 ball bearing hinge 5BB1HW for interior openings over 40 inches wide, and for 
all vestibule doors. 

4. Heavyweight:  4 ball bearing hinge 5BB1HWss for exterior openings unless otherwise listed 
in groups. 

F. Unless otherwise specified, furnish hinges for exterior doors, fabricated from brass, bronze, or 
stainless steel.  Unless otherwise specified, hinges for interior doors may be fabricated from 
steel. 

G. Unless otherwise specified, furnish hinges in the following sizes: 
1.  5" x 5" 2-1/4" thick doors 
2.  4-1/2" x 4-1/2" 1-3/4" thick doors 
3.  3-1/2" x 3-1/2" 1-3/8" thick doors 

H. Furnish hinges with sufficient width to accommodate trim and allow for 180-degree swing. 

I. Unless otherwise specified, furnish hinges with flat button tips with non-rising pins at interior 
doors, non-removable loose pins (NRP) at exterior, and out-swinging lockable interior doors. 

J. Unless otherwise specified, furnish all hinges to template standards. 

2.3 CONTINUOUS PIN AND BARREL HINGES  
A. Acceptable manufacturers and respective catalog numbers: 

  Ives Marker Stanley McKinney 
1.  Edge Mount Pin & Barrel Stainless Steel 

Continuous Hinge 
700 Series 300 Series 650 Series 300 Series 

B. Hinges shall be independently certified by ANSI for compliance with ANSI A156.26, Grade 1 
(2012). 

C. Continuous hinges shall be full height pin and barrel type hinge providing full height door support 
up to 600 lbs. Edge mount (unless noted otherwise).  

D. Construct hinges of heavy-duty 14-gauge material.  The stainless internal pin shall have a 
diameter of 0.25 and the exterior barrel diameter of 0.438. 

E. Hinge shall be non-handed with symmetrical template hole pattern and factory drilled.  Hinge 
must accept a minimum of 21 fasteners on the door and 21 fasteners on the frame. 

F. Each knuckle to be 2 inch, including split nylon bearing at each separation for quiet, smooth, 
self-lubricating operation. 

G. Hinge to be able to carry Warnock Hersey Int. or UL for fire rated doors and frames up to 3 
hours.  

H. Provide machine screws for doors which have been reinforced to accept machine screws. 

I. Note: Fire label for doors and frames should be placed on the header and top rail of fire rated 
doors and frames. 

J. Provide adjusting screws equal to Ives “Adjust-a-Stud” for continuous hinges specified as 705. 
Adjustment to be able to correct frame fit problems up to 3/8 inch. 

2.4 POWER TRANSFERS 
A. Acceptable manufacturers and respective catalog numbers: 

  Von Duprin ASSA ABH 
1.  Concealed Two Wire EPT-2 CEPT-10 PT200 
2.  Concealed Ten Wire EPT-10 CEPT-10 PT1000 
3.  Concealed  (Narrow Face) **** **** PT105 / PT180 
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4.  Armored Door Cord Four Wire 788C-12 TSB-C **** 
5.  Armored Door Cord Four Wire 788C-18 TSB-C **** 

B. Door cords shall be armored cable with screw on caps. 

C. Concealed power transfers shall be concealed in the door and frame when the door is closed.  

D. Concealed power transfers shall have a steel tube to protect wires from being cut. 

E. Concealed power transfers with spring tubes shall be rejected.  

F. Concealed power transfers shall be supplied with a mud box to house all terminations.  

2.5 FLUSH BOLTS AND DUST PROOF STRIKES 
A. Acceptable manufacturers and respective catalog numbers: 

  Ives Door Controls Hager 
1.  Dust Proof Strike DP2 80 280X 
2.  Auto Flush Bolt (Metal Door) FB31P 842 292D 
3.  Auto Flush Bolt (Wood Door) FB41P 942 291D 
4.  Constant Latching Bolt (Metal Door) FB51P 845 293D 
5.  Constant Latching Bolt (Wood Door) FB61P 945 294D 
6.  Manual Flush Bolt FB458 780 282D 

B. Unless otherwise specified, provide 12" rods for manual flush bolts for door 7'6" or less, 24" top 
rods for doors over 7'6" to 8'6".   

C. Unless otherwise specified, provide doors over 8'6" with automatic top bolts. 

D. Provide automatic flush bolts where required to maintain fire door listing and or egress 
requirements on pairs of doors. 

E. All flush-bolt applications shall be UL listed to be installed with top flush-bolt only. Provide 
auxiliary fire bolt as required for fire rated openings where less bottom bolt has been specified. 

F. Provide all bottom flush bolts with non-locking dust proof strikes. 

2.6 EXIT DEVICES 
A. Acceptable manufacturers and respective catalog numbers: 

  Von Duprin Falcon Corbin 
1.  Wide Stile, Push 

Pad 
98 / 99 Series 25 Series ED5000-M110 Series 

2.  Wide Stile, Electric 
Latch Retraction 
(motor driven) 

QEL 98 / 99 Series MEL 25 Series MEL ED5000-M110 Series 

3.  Lever Trim 996 Series 510L / 511L Series 900 Series 
4.  Pull Trim 990 Series 512 Series 1300 Series 

A. Exit devices shall be independently certified by ANSI for compliance with ANSI A156.3, Grade 1 
(2008).   

B. Obtain exit devices from a single manufacturer, although several may be indicated as offering 
products complying with requirements. 

C. All exit devices shall be equipped with a sound-dampening feature to reduce touch pad return 
noise. 

D. Quiet Electric Latch Retraction shall be accomplished using a motor driven assembly, and shall 
incorporate the following features: 
1.  Motor shall retract both the push pad assembly and latchbolt. 
2. Automatic calibration of latch throw and pull. 
3. Built-in time delay. 
4. On-board installation and troubleshooting diagnostics built into power supply and device. 
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5. Retry mode if device does not pull on the first try.  
E. All exit devices shall be provided with flush end caps to reduce potential damage from impact. 

F. All exit devices shall be provided with dead-locking latch bolts to ensure security. 

G. All exit devices shall be U.L. listed for accident hazard. Exit device for use on fire doors shall 
also be U.L. listed for fire exit hardware. 

H. Provide optional strikes, special length rods, and adapter plates to accommodate door and frame 
conditions.  Provide narrow style series devices in lieu of wide stile series devices where optional 
strikes will not accommodate door and frame conditions. 

I. Coordinate with related trades to ensure adequate clearance and reinforcement is provided in 
doors and frames.  Provide thru bolts as required. 

J. Refer to hardware groups for exit device applications utilizing the option of: "less bottom rod and 
floor strike" (LBR) 

K. All exit devices shall be provided with optional trim designs to match other lever and pull designs 
used on the project. 

L. Unless specific exit device dogging options are noted within hardware sets, provide dogging 
options as follows: 
1. Fire Rated devices: Dogging not permitted. 
2. Non-Rated Exit Only functions not equipped with outside trim or pull: Less Dogging. 
3. Non-Rated Classroom functions: Less Dogging. 
4. Non-Rated devices utilizing electric latch retraction or electrified outside trim: Less Dogging. 
5. All Other Non-Rated devices: Cylinder Dogging utilizing interchangeable core cylinders. 

Cylinder keyway shall match locksets furnished on this project. 
M. Provide glass bead kits as required to accommodate door conditions.  Screws shall not be 

visible through full glass doors. 

N. Where specified, provide compatible keyed mullions with cylinder for pairs of doors. 

O. Provide reinforced crossbars for all traditional style exit devices applied to doors over 36" wide. 

2.7 LOCKS AND LATCHES 
A. Acceptable manufacturers and respective catalog numbers: 

  Schlage 
1.  Grade 1 Mortise L Series 06A 
2.  Grade 1 Cylindrical ND Series RHO 
3.  Grade 2 Cylindrical AL Series SAT 
4.  Grade 2 Tubular F Series ELA 
5.  Grade 2 Deadbolt B500 Series 

B. Bored locks shall be independently certified by ANSI for compliance with ANSI A156.2 (2011).   
Interconnected locks shall be independently certified by ANSI for compliance with ANSI A156.12 
(2013).  Mortise locks shall be independently certified by ANSI for compliance with ANSI 
A156.13 (2012).  

C. Minimize transmission of heat to lock trim.  Provide temperature control modules (TCM) on all 
electrified locks when cataloged by the lock manufacturer.  

D. Unless otherwise specified, all locks and latches to have: 
1. 2-3/4" Backset 
2. 1/2" minimum throw latchbolt 
3. 1" throw deadbolt 
4. 6 pin cylinders 
5. ANSI A115.2 strikes 
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E. Provide guarded latch bolts for all locksets, and latch bolts with sufficient throw to maintain fire 
rating of both single and paired door assemblies. 

F. Length of strike lip shall be sufficient to clear surrounding trim. 

G. Provide wrought boxes for strikes at inactive doors, wood frames, and metal frames without 
integral mortar covers. 

2.8 PULLS, PUSH BARS, PUSH/PULL PLATES 
A. Acceptable manufacturers and respective catalog numbers: 

  Burns Hager Ives 
1.  Straight Pull (1" dia., 10" ctc) 26C 4J 8103-0 
2.  Straight Pull (3/4” dia., 8” ctc) 25B 3G 8102-8 
3.  Offset Door Pull (1" dia., 10" ctc) 39C 12J 8190-0 
4.  Pull / Push-Bar (1" dia., 10" ctc Pull)  422 x 26C 153 9103-0 
5.  Offset Pull / Push-Bar (1" dia., 10" ctc Pull) 422 x 39C 159 9190-0 
6.  Push Plate (.050 4"X 16") 54 30S 4 x 16 8200 4 x 16 
7.  Push Plate (.050 6"X 16") 56 30S 6 x 16 8200 6" X 16" 

A. Adjust dimensions of push plates to accommodate stile and rail dimensions, lite and louver 
cutouts, and adjacent hardware.  Where required by adjacent hardware, push plates shall be 
factory drilled for cylinders or other mortised hardware.  All push plates shall be beveled 4 sides 
and counter sunk. 

B. Where possible, provide back-to-back, and concealed mounting for pulls and push bars.  Push 
bar length shall be 3" less door width, or center of stile to center of stile for stile & rail or full glass 
doors. 

2.9 CLOSERS  
A. Acceptable manufacturers and respective catalog numbers: 

  LCN Yale Norton 
 1. 4050/4050 EDA R4400/PR4400 R7500 / PR7500 
 3. 1250 SLIM 51 P 1600 P 

B. Door closers shall be independently certified by ANSI for compliance with ANSI A156.4, Grade 1 
(2013). 

C. Obtain door closers from a single manufacturer, although several may be indicated as offering 
products complying with requirements. 

D. Provide extra heavy duty arm (EDA / HD) when closer is to be installed using parallel arm 
mounting.  

E. Hardware supplier shall coordinate with related trades to ensure aluminum frame profiles will 
accommodate specified door closers. 

F. Closers shall use aluminum cylinders. 

G. Closers for fire-rated doors shall be provided with temperature stabilizing fluid that complies with 
standards UL10C. 

H. Unless otherwise specified, all door closers shall have full covers and separate adjusting valves 
for sweeps, latch, and backcheck. 

I. Provide closers for all labeled doors.  Provide closer series and type consistent with other 
closers for similar doors specified elsewhere on the project.  

J. Provide closers with adjustable spring power.  Size closers to ensure exterior and fire rated 
doors will consistently close and latch doors under existing conditions.  Size all other door 
closers to allow for reduced opening force not to exceed 5 lbs. 
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K. Install closers on the room side of corridor doors, stair side of stairways and interior side of 
exterior doors. 

L. Closers shall be furnished complete with all mounting brackets and cover plates as required by 
door and frame conditions, and by adjacent hardware. 

2.10 KICK PLATES AND MOP PLATES 
A. Furnish protective plates as specified in hardware groups. 

B. Where specified, provide 10" kick plates, 34" armor plates, and 4" mop plates.  Unless otherwise 
specified, metal protective plates shall be .050" thick; plastic plates shall be 1/8" thick.   

C. Protective plates shall be 2" less door width, or 1" less door width at pairs.  All protective plates 
shall be beveled 4 sides and counter sunk.   

D. Protection plates over 16" shall not be provided for labeled doors unless specifically approved by 
door manufacturers listing. When protection plates over 16” are provided for labeled doors, the 
plate shall be labeled.  

E. Where specified, provide surface mounted door edges.  Edges shall butt to protective plates.  
Provide edges with cutouts as required adjacent hardware. 

F. Adjust dimensions of protection plates to accommodate stile and rail dimensions, lite and louver 
cutouts, and adjacent hardware.  Where required by adjacent hardware, protection plates shall 
be factory drilled for cylinders or other mortised hardware. 

G. Where wall stops are not applicable, furnish overhead stops. 

H. Do not provide holder function for labeled doors. 

2.11 OVERHEAD STOPS (Common Areas) 
A. Acceptable manufacturers and respective catalog numbers: 

  Glynn-Johnson Rixson Sargent 
1.  Heavy Duty Surface Mount GJ900 Series 9 Series 590 
2.  Heavy Duty Concealed Mount GJ100 Series 1 Series 690 

B. Unless otherwise specified, furnish GJ900 series overhead stop for hollow metal or 1-3/4” solid 
core doors equipped with regular arm surface type closers that swing more than 140 degrees 
before striking a wall, for hollow metal or 1-3/4” solid core doors that open against equipment, 
casework, sidelights, or other objects that would make wall bumpers inappropriate, and as 
specified in hardware groups. 

C. Furnish sex bolt attachments for wood and mineral core doors unless doors are supplied with 
proper reinforcing blocks. 

D. Do not provide holder function for labeled doors. 

2.12 WALL STOPS AND HOLDERS (Common Areas) 
A. Acceptable manufacturers and respective catalog numbers: 

  Ives Hager Burns 
1.  Wrought Convex Wall Stop WS406CVX 232W 570 
2.  Wrought Concave Wall Stop WS406CCV 236W 575 

B. Furnish a stop or holder for all doors.  

C. Where wall stops are not applicable, furnish overhead stops. 

D. Do not provide holder function for labeled doors. 

2.13 DOOR STOPS (Unit Entry and Unit Interior Doors) 
A. Acceptable manufacturers and respective catalog numbers. 

  Ives Hager Burns 
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1.  Wrought Concave Wall Stop WS406CCV 236W 575 
2.  Flexible Door Stop 060 324W 509 
3.  Hinge Pin Stop 70 **** **** 
     

B. Where solid core doors are utilized, provide door stops as follows: 
1. Provide Ives WS406/407 wall stop where lever shaft will contact wall, or where adjacent stub 

wall would permit wall stop to be placed such that it would make contact with the face of the 
door at a point greater than 75% of door width when measured from the hinge edge of the 
door. 

2. Provide Ives 060 flexible door stop where concave wall stop cannot be applied. 
3. Provide Ives 70 hinge pin where flexible door stop cannot be applied. 

2.14 MAGNETIC HOLD OPENS  
A. Acceptable manufacturers and respective catalog numbers: 

  LCN ABH Edwards 
1.  Wall Holder SEM 7800 2000 1500 

B. Magnetic hold opens shall be independently certified by ANSI for compliance with ANSI 
A156.15, Grade 1 (2006). 

C. Magnetic holder's housing and armature shall be constructed of a die cast zinc material. 

D. Provide types as listed in groups.  

E. Where wall conditions do not permit the armature to reach the magnet, provide extensions. 

F. Provide proper voltage and power consumption as required by Division 16. 

G. Coordinate electrical requirements and mounting locations with other trades. 

2.15 WEATHERSTRIP, GASKETING 
A. Acceptable manufacturers and respective catalog numbers: 

  Zero Pemko NGP Reese 
1.  Weatherstrip 429 2891_PK 700NA 755 
2.  Adhesive Gasket 188 S88 5050 797 
3.  Meeting Edge Seals 8193 18041 9605 959 
4.  Adhesive Edge Seal 188S S771 5060 **** 
5.  Sweep  39 315_N 200N 323 
6.  Sweep w/ drip 8198 345_N C627 354 
7.  Drip Cap 142 346 16 R201 

B. Weatherstrip and gasketing shall be independently certified by ANSI for compliance with ANSI 
A156.22 (2005). 

C. Where specified in the hardware groups, furnish the above products unless otherwise detailed in 
groups. 

D. Provide weatherstripping all exterior doors and where specified. 

E. Provide intumescent and other required edge sealing systems as required by individual fire door 
listings to comply with positive pressure standards UL 10C. 

F. Provide Zero 188 smoke gaskets at all fire rated doors and smoke and draft control assemblies. 

G. Provide gasketing for all meeting edges on pairs of fire doors.  Gasketing shall be compatible 
with astragal design provided by door supplier as required for specific fire door listings. 

2.16 THRESHOLDS 
A. Acceptable manufacturers and respective catalog numbers: 

  Zero Pemko NGP Reese 
1.  Saddle Thresholds 8655 171 425 S205 
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2.  Half Saddle Thresholds 1674 227 324 S239 
3.  Interlocking Threshold 74A 114 442-5 T550 
4.  ¼” Saddle Thresholds 63 151 411 S263 

A. Thresholds shall be independently certified by ANSI for compliance with ANSI A156.21 (2001). 

B. Hardware supplier shall verify all finish floor conditions and coordinate proper threshold as 
required to ensure a smooth transition between threshold and interior floor finish.   

C. Threshold Types: 
1. Unless otherwise specified, provide saddle threshold similar to Zero 8655 for all exterior 

openings with an interior floor finish less than or equal to 1/4" in height. 
2. Unless otherwise specified, provide half saddle threshold similar to Zero 1674 for all exterior 

openings with an interior floor finish greater than 1/4" in height.  Threshold height shall match 
thickness of interior floor finish.   

2.17 ELECTRIC STRIKES 
A. Acceptable manufacturers and respective catalog numbers: 

  Von Duprin Folger Adams 
1.  Type 1 6000 Series 300 Series 

B. Provide electric strikes designed for use with the type of locks shown at each opening where 
specified. 

C. Electric strikes shall be UL listed as Burglary-Resistant Electric Door Strikes and where required 
shall be UL listed as Electric Strike for Fire Doors.  

D. Provide transformers and rectifiers for each strike as required.  Verify voltage with electrical 
contractor. 

2.18 POWER SUPPLIES 
A. Provide quantities and types as specified in hardware sets.  Shared power supplies will not be 

accepted without prior approval from the owner.  

B. All power supplies shall have the following features: 
1. 12/24 VDC Output, field selectable. 
2. Class 2 Rated power limited output. 
3. Universal 120-240 VAC input. 
4. Low voltage DC, regulated and filtered. 
5. Polarized connector for distribution boards. 
6. Fused primary input. 
7. AC input and DC output monitoring circuit w/LED indicators. 
8. Cover mounted AC Input indication. 
9. Tested and certified to meet UL294. 
10. NEMA 1 enclosure. 
11. Hinged cover w/lock down screws. 
12. High voltage protective cover. 

C. All power supplies shall incorporate fused distribution boards.  

D. All electro-mechanical systems requiring fail safe circuits shall be capable of interfacing with the 
fire alarm system to cut power to appropriate system components.  Unless already provided in 
another system component, all power supplies utilized in fail safe circuits shall include an 
integral relay which when connected to the N/C fire alarm contact will cut power to all openings 
connected to the individual power supply. Power supply, unless otherwise specified, will 
automatically reset itself when fire alarm relay returns to normal state following a fire alarm.  

2.19 SLIDING DOOR HARDWARE 
A. Acceptable Manufacturers and respective catalog numbers (Heavy Duty): 

  K.N. Crowder 



The Burnham - Historic St. Louis County Jail 08 7100 - 12 DOOR HARDWARE 
LHB Project No. 180039 

1.  Kit As specified 
B. Provide complete hardware sets for each opening specified with sliding door hardware.  Include 

track, ball-bearing hangers, door stops, fasteners, guides, and all hardware required for a 
complete installation. 

C. Hardware supplier shall coordinate with related trades to ensure that wall pocket framing will 
accommodate specified hardware. 

2.20 FINISHES AND BASE MATERIALS 
A. Unless otherwise indicated in the hardware groups or herein, hardware finishes shall be applied 

over base metals as specified in the following finish schedule: 
 HARDWARE ITEM BHMA FINISH AND BASE MATERIAL 

1.  Butt Hinges: Exterior, or Non-Ferrous 630 (US32D - Satin Stainless Steel) 
2.  Butt Hinges: Interior 652 (US26D - Satin Chromium) 
3.  Continuous Hinges 630 (US32D - Satin Stainless Steel) 
4.  Flush Bolts 626 (US26D - Satin Chromium) 
5.  Exit Devices 626 (US26D - Satin Chromium) 
6.  Locks and Latches 626 (US26D - Satin Chromium) 
7.  Pulls and Push Plates/Bars  630 (US32D - Satin Stainless Steel) 
8.  Closers 689 (Powder Coat Aluminum) 
9.  Protective Plates 630 (US32D - Satin Stainless Steel) 
10.  Overhead Stops 630 (US32D - Satin Stainless Steel) 
11.  Wall Stops and Holders 630 (US32D - Satin Stainless Steel) 
12.  Thresholds 628 (Mill Aluminum) 
13.  Weather-strip, Sweeps Drip Caps (wood and 

hollow metal doors) 
Aluminum Anodized 

14.  Weather-strip, Sweeps Drip Caps (aluminum 
doors) 

Match finish of aluminum doors. 

15.  Magnetic Holders Sprayed Aluminum 
16.  Miscellaneous 626 (US26D - Satin Chromium) 

2.21 KEYING 
A. Acceptable manufacturers and respective catalog numbers: 

 Schlage 
1.  Everest  29 

B. Provide all locks and cylinders utilizing a patented keyway to prevent manufacturing and 
distribution of aftermarket key blanks by anyone other than factory authorized dealers. 

C. All locks under this section shall be keyed as directed by the owner to a new Restricted Patented 
Grand Master Key System. 

D. Keying shall be by lock manufacturer where permanent records shall be kept. 

E. Furnish a total of 2 keys per cylinder.  Actual cut keys to be determined by owner. 

F. Master keys and control keys to be delivered by registered mail to the owner.  Change keys shall 
be delivered in a set up key cabinet.  Construction keys shall be delivered to the contractor. 

2.22 KEY CABINETS 
A. Acceptable manufacturers and respective catalog numbers: 

 Lund Key Control Telkee 
1.  1200-1205 AA M228-2480 RWC-AWC 

B. Furnish 1 each model 1200 or 1205 AA key cabinet with a capacity 1.5 times the number of key 
sets. 

C. Provide one key cabinet with at least one hook for each key set, plus additional hooks for 50% 
expansion. 
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D. Furnish key cabinet complete with cam lock, permanent key tags, and change key cards. 

E. Hardware supplier shall prepare all key change index records, tag all keys and place permanent 
file keys in cabinet. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
A. Prior to installation of hardware, installer shall examine door frame installation to ensure frames 

have been set square and plumb.  Installer shall examine doors, door frames, and adjacent wall, 
floor, and ceiling for conditions, which would adversely affect proper operation and function of 
door assemblies.  Do not proceed with hardware installation until such deficiencies have been 
corrected. 

3.2 INSTALLATION 
A. Before hardware installation, general contractor/construction manager shall coordinate a 

hardware installation seminar with a 1 week notice to all parties involved. The seminar is to be 
conducted on the installation of hardware, specifically of locksets, closers, exit devices, 
continuous hinges and overhead stops. Manufacturer's representative of the above products to 
present seminar. Seminar to be held at the job site and attended by installers of hardware 
(including low voltage hardware) for aluminum, hollow metal and wood doors. Training to include 
use of installation manuals, hardware schedule, templates and physical products samples. 

B. Install all hardware in accordance with the approved hardware schedule and manufacturers 
instructions for installation and adjustment. 

C. Set units level, plumb and true to the line and location.  Adjust and reinforce the attachment 
substrate as necessary for proper installation and operation. 

D. Drill and countersink units which are not factory-prepared for anchorage fasteners. Space 
fasteners and anchors in accord with industry standards. 

E. Drill appropriate size pilot holes for all hardware attached to wood doors and frames. 

F. Shim doors as required to maintain proper operating clearance between door and frame. 

G. Unless otherwise specified, locate all hardware in accordance with the recommended locations 
for builders hardware for standard doors and frames as published by the Door and Hardware 
Institute. 

H. Use only fasteners supplied by or approved by the manufacturer for each respective item of 
hardware. 

I. Mortise and cut to close tolerance and conceal evidence of cutting in the finished work. 

J. Conceal push and pull bar fasteners where possible.  Do not install through bolts through push 
plates. 

K. Install hardware on UL labeled openings in accordance with manufacturer's requirements to 
maintain the label. 

L. Apply self-adhesive gasketing on frame stop at head & latch side and on rabbet of frame at 
hinge side. 

M. Install hardware in accordance with supplemental "S" label instructions on all fire rated openings. 

N. Install wall stops to contact lever handles or pulls.  Do not mount wall stops on casework, or 
equipment. 

O. Where necessary, adjust doors and hardware as required to eliminate binding between strike 
and latchbolt.  Doors should not rattle. 
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P. Overhead stops used in conjunction with electrified hold open closers shall be templated and 
installed to coincide with engagement of closer hold open position. 

Q. Install door closers on corridor side of lobby doors, room side of corridor doors, and stair side of 
stairways. 

R. Adjust spring power of door closers to the minimum force required to ensure exterior and fire 
rated doors will consistently close and latch doors under existing conditions.  Adjust all other 
door closers to ensure opening force does not to exceed 5 lbs.   

S. Adjust "sweep", "latch", & "back check" valves on all door closers to properly control door 
throughout the opening and closing cycle.  Adjust total closing speed as required to comply with 
all applicable state and local building codes. 

T. Install "hardware compatible" (bar stock) type weatherstripping continuously for an uninterrupted 
seal.  Adjust templating for parallel arm door closers, exit devices, etc., as required to 
accommodate weatherstripping. 

U. Unless otherwise specified or detailed, install thresholds with the bevel in vertical alignment with 
the outside door face.  Notch and closely fit thresholds to frame profile.  Set thresholds in full bed 
of sealant. 

V. Compress sweep during installation as recommended by sweep manufacturer to facilitate a 
water resistant seal. 

W. Deliver to the owner 1 complete set of installation and adjustment instructions, and tools as 
furnished with the hardware. 

3.3 FIELD QUALITY CONTROL 
A. After installation has been completed, the hardware supplier and manufacturers representative 

for locksets, door closers, exit devices, and overhead stops shall check the project and verify 
compliance with installation instructions, adjustment of all hardware items, and proper 
application according to the approved hardware schedule.  Hardware supplier shall submit a list 
of all hardware that has not been installed correctly. 

B. After installation has been completed, the hardware supplier and manufacturers representative 
shall meet with the owner to explain the functions, uses, adjustment, and maintenance of each 
item of hardware.  Hardware supplier shall provide the owner with a copy of all wiring diagrams.  
Wiring diagrams shall be opening specific and include both a riser diagram and point to point 
diagram showing all wiring terminations. 

3.4 ADJUSTMENT AND CLEANING 
A. At final completion, and when H.V.A.C. equipment is in operation, installer shall make final 

adjustments to and verify proper operation of all door closers and other items of hardware.  .  
Lubricate moving parts with type lubrication recommended by the manufacturer. 

B. All hardware shall be left clean and in good operation. Hardware found to be disfigured, 
defective, or inoperative shall be repaired or replaced. 

3.5 HARDWARE SCHEDULE 
A. The following schedule of hardware groups are intended to describe opening function. The 

hardware supplier is cautioned to refer to the preamble of this specification for a complete 
description of all materials and services to be furnished under this section. 
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HW SET:  01 
 
1 EA CONT. HINGE 700 IVE 
1 EA PANIC HARDWARE CD-25-R-NL-OP FAL 
1 EA MULLION STABILIZER 154 VON 
2 EA IC CYLINDER AS REQUIRED SCH 
1 EA 90 DEG OFFSET PULL 8190 10" IVE 
1 EA OH STOP 100S GLY 
1 EA SURFACE CLOSER 4050 EDA LCN 
1 EA RAIN DRIP 142 ZER 
1 EA WEATHERSTRIP BY DR/FR SUPPLIER  
1 EA DOOR SWEEP W/DRIP 8198 ZER 
1 EA THRESHOLD PROFILE AS REQUIRED ZER 

FUNCTION: (NL) LATCHBOLT RETRACTED INSIDE BY EXIT DEVICE PUSH PAD AND OUTSIDE BY KEY IN 
CYLINDER. DOOR LOCKS WHEN KEY IS REMOVED AND DOOR IS CLOSED.   ACCESS FROM EXTERIOR 
WHEN EXIT DEVICE PUSH PAD IS DOGGED DOWN. 
 
HW SET:  02 
 
1 EA CONT. HINGE 700 IVE 
1 EA PANIC HARDWARE CD-25-R-NL-OP FAL 
1 EA MULLION STABILIZER 154 VON 
2 EA IC CYLINDER AS REQUIRED SCH 
1 EA ELECTRIC STRIKE 6300 FSE VON 
1 EA 90 DEG OFFSET PULL 8190 10" IVE 
1 EA OH STOP 100S GLY 
1 EA SURFACE CLOSER 4050 EDA LCN 
1 EA RAIN DRIP 142 ZER 
1 EA WEATHERSTRIP BY DR/FR SUPPLIER  
1 EA DOOR SWEEP W/DRIP 8198 ZER 
1 EA THRESHOLD PROFILE AS REQUIRED ZER 
1 EA REMOTE RELEASE BY SECURITY SUPPLIER  

FUNCTION: (NL) LATCHBOLT RETRACTED INSIDE BY EXIT DEVICE PUSH PAD AND OUTSIDE BY KEY IN 
CYLINDER. DOOR LOCKS WHEN KEY IS REMOVED AND DOOR IS CLOSED.   ACCESS FROM EXTERIOR 
WHEN EXIT DEVICE PUSH PAD IS DOGGED DOWN. REMOTE RELEASE CONTROLS ELECTRIC STRIKE. 
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HW SET:  03 
 
 EA HINGE AS REQUIRED IVE 
1 EA MANUAL FLUSH BOLT MANUAL IVE 
1 EA CONST LATCHING BOLT FB51T IVE 
1 EA DUST PROOF STRIKE DP2 IVE 
1 EA STOREROOM LOCK L9080 LESS OUTSIDE TRIM SCH 
1 EA DOOR PULL, 1" ROUND 8103 10" IVE 
1 EA OH STOP & HOLDER 90H GLY 
2 EA SURFACE CLOSER 4050 SHCUSH LCN 
2 EA KICKPLATE 8400 10" X 1" LDW B-CS IVE 
1 EA RAIN DRIP 142 ZER 
1 EA WEATHERSTRIP 429 ZER 
2 EA MEETING STILE SEAL 8193 ZER 
2 EA DOOR SWEEP W/DRIP 8198 ZER 
1 EA THRESHOLD PROFILE AS REQUIRED ZER 

FUNCTION:  STOREROOM LOCK 
LATCHBOLT RETRACTED BY KEY OUTSIDE OR BY LEVER INSIDE. AUXILIARY LATCH DEADLOCKS 
LATCHBOLT WHEN DOOR IS CLOSED. 
 
HW SET:  04 
 
 EA HINGE AS REQUIRED IVE 
1 EA STOREROOM LOCK AL80 SCH 
1 EA SURFACE CLOSER 4050 SCUSH LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA RAIN DRIP 142 ZER 
1 EA WEATHERSTRIP 429 ZER 
1 EA DOOR SWEEP W/DRIP 8198 ZER 
1 EA THRESHOLD PROFILE AS REQUIRED ZER 

 
HW SET:  05 
 
 EA HINGE AS REQUIRED IVE 
1 EA PASSAGE SET AL10 SCH 
1 EA SURFACE CLOSER 4050 REG/EDA AS REQ LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA WALL STOP WS406/407CCV IVE 

FUNCTION:   PASSAGE LATCH 
LATCHBOLT RETRACTED BY LEVER FROM EITHER SIDE AT ALL TIMES. 
 
HW SET:  06 
 
 EA HINGE AS REQUIRED IVE 
1 EA PASSAGE SET AL10 SCH 
1 EA SURFACE CLOSER 4050 RW/PA MOUNT @ CORRIDOR 

SIDE/180 DEG 
LCN 

1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA FIRE/LIFE WALL MAG SEM7800 LCN 
1 EA GASKETING 188S ZER 

FUNCTION:  PASSAGE LATCH 
LATCHBOLT RETRACTED BY LEVER FROM EITHER SIDE AT ALL TIMES. 
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HW SET:  07 
 
 EA HINGE AS REQUIRED IVE 
1 EA PASSAGE SET ND10S SCH 
1 EA SURFACE CLOSER 4050 REG/EDA AS REQ LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA WALL STOP WS406/407CCV IVE 
1 EA GASKETING 188S ZER 

FUNCTION:  PASSAGE LATCH 
LATCHBOLT RETRACTED BY LEVER FROM EITHER SIDE AT ALL TIMES. 
 
HW SET:  08 
 
 EA HINGE AS REQUIRED IVE 
1 EA PASSAGE SET AL10 SCH 
1 EA SURFACE CLOSER 4050 CUSH LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 

FUNCTION:  PASSAGE LATCH 
LATCHBOLT RETRACTED BY LEVER FROM EITHER SIDE AT ALL TIMES. 
 
HW SET:  09 
 
 EA HINGE AS REQUIRED MATCH EXISTING 

PREP AND WEIGHT 
IVE 

1 EA PASSAGE SET AL10 SCH 
1 EA WRAP AS REQUIRED  
1 EA SURFACE CLOSER 4050 EDA LCN 
1 EA GASKETING 188S ZER 
1 EA BALANCE OF HARDWARE TO REMAIN  

FUNCTION:   PASSAGE LATCH 
LATCHBOLT RETRACTED BY LEVER FROM EITHER SIDE AT ALL TIMES. 
 
HW SET:  10 
 
 EA HINGE AS REQUIRED IVE 
1 EA PASSAGE SET ND10S SCH 
1 EA OH STOP 90S GLY 
1 EA SURFACE CLOSER 4050 RW/PA LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA GASKETING 188S ZER 

FUNCTION:  PASSAGE LATCH 
LATCHBOLT RETRACTED BY LEVER FROM EITHER SIDE AT ALL TIMES. 
 
HW SET:  11 
 
 EA HINGE AS REQUIRED IVE 
1 EA DOOR PULL, 1" ROUND 8103 10" IVE 
1 EA PUSH PLATE 8200 6" X 16" IVE 
1 EA SURFACE CLOSER 4050 CUSH LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
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HW SET:  12 
 
 EA HINGE AS REQUIRED IVE 
2 EA DOOR PULL, 1" ROUND 8103 10" IVE 
2 EA PUSH PLATE 8200 6" X 16" IVE 
2 EA SURFACE CLOSER 4050 SCUSH LCN 
2 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
2 EA MEETING STILE SEAL 8193 ZER 
1 EA GASKETING 188S ZER 

 
HW SET:  13 
 
1 EA FASCIA & END CAPS C-110 KNC 
1 EA BARN DOOR KIT C-994-108 KIT KNC 
1 EA STOP W/CATCH CDC-911 KNC 
1 EA DOOR PULL, 3/4" RND 8102 6" BACK TO BACK MOUNT IVE 

 
HW SET:  14 
 
 EA HINGE AS REQUIRED IVE 
2 EA MAGNETIC CATCH 327 IVE 
2 EA SINGLE DUMMY TRIM F170 SCH 
2 EA STOP AS REQUIRED IVE 

 
HW SET:  15 
 
 EA HINGE AS REQUIRED IVE 
1 EA PASSAGE SET AL10 SCH 
1 EA SGL CYL DEADBOLT B560 SCH 
1 EA SURFACE CLOSER 1250 RW/PA SLIM LCN 
1 EA STOP AS REQUIRED IVE 
1 EA DOOR SWEEP 39 ZER 
1 EA THRESHOLD 63 ZER 
1 EA GASKETING 188S ZER 
1 EA VIEWER U698 (2) AT HC UNITS IVE 

FUNCTION:  PASSAGE LATCH 
LATCHBOLT RETRACTED BY LEVER FROM EITHER SIDE AT ALL TIMES. 
DEADBOLT RETRACTED AND PROJECTED BY KEY OUTSIDE OR THUMBTURN INSIDE. 
AT EXISTING FRAMES: MATCH EXISTING HINGE PREP AND WEIGHT 
 
 
HW SET:  16 
 
 EA HINGE AS REQUIRED IVE 
1 EA PRIVACY LOCK F40 SCH 
1 EA STOP AS REQUIRED IVE 
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HW SET:  17 
 
1 EA HINGE AS REQUIRED IVE 
1 EA PASSAGE SET F10 SCH 
1 EA STOP AS REQUIRED IVE 

FUNCTION:  PASSAGE LATCH 
LATCHBOLT RETRACTED BY LEVER FROM EITHER SIDE AT ALL TIMES. 
 
 
 
HW SET:  18 
 
 EA HINGE AS REQUIRED IVE 
1 EA PRIVACY LOCK AL40 SCH 
1 EA SURFACE CLOSER 4050 RW/PA LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA WALL STOP WS406/407CCV IVE 
1 EA DOOR SWEEP 39 ZER 
1 EA THRESHOLD 63 ZER 
1 EA GASKETING 188S ZER 

FUNCTION:  BATH/BEDROOM PRIVACY LOCK 
PUSH-BUTTON LOCKING. CAN BE OPENED FROM OUTSIDE WITH SMALL SCREWDRIVER. TURNING INSIDE 
LEVER OR CLOSING DOOR RELEASES BUTTON. 
 
 
HW SET:  19 
 
 EA HINGE AS REQUIRED MATCH EXISTING 

PREP AND WEIGHT 
IVE 

1 EA ENTRANCE LOCK AL53 SCH 
1 EA WRAP AS REQUIRED  
1 EA BALANCE OF HARDWARE TO REMAIN  

FUNCTION:  ENTRANCE LOCK 
TURN/PUSH-BUTTON LOCKING: PUSHING AND TURNING BUTTON LOCKS OUTSIDE LEVER REQUIRING 
USE OF KEY UNTIL BUTTON IS MANUALLY UNLOCKED.  PUSH-BUTTON LOCKING: PUSHING BUTTON 
LOCKS OUTSIDE LEVER UNTIL UNLOCKED BY KEY OR BY TURNING INSIDE LEVER. 
 
 
HW SET:  20 
 
 EA HINGE AS REQUIRED IVE 
1 EA CLASSROOM LOCK AL70 SCH 
1 EA OH STOP 90S GLY 
1 EA SURFACE CLOSER 4050 RW/PA LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 

FUNCTION:  CLASSROOM LOCK 
OUTSIDE LEVER LOCKED AND UNLOCKED BY KEY.  INSIDE LEVER ALWAYS UNLOCKED. 
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HW SET:  21 
 
 EA HINGE AS REQUIRED IVE 
1 EA STOREROOM LOCK AL80 SCH 
1 EA WALL STOP WS406/407CCV IVE 

FUNCTION:  STOREROOM LOCK 
LATCHBOLT RETRACTED BY KEY OUTSIDE OR BY LEVER INSIDE. OUTSIDE LEVER ALWAYS INOPERATIVE. 
 
HW SET:  22 
 
 EA HINGE AS REQUIRED MATCH EXISTING 

PREP AND WEIGHT 
IVE 

1 EA STOREROOM LOCK AL80 SCH 
1 EA WRAP AS REQUIRED  
1 EA SURFACE CLOSER 4050 EDA LCN 
1 EA BALANCE OF HARDWARE TO REMAIN  

FUNCTION:  STOREROOM LOCK 
LATCHBOLT RETRACTED BY KEY OUTSIDE OR BY LEVER INSIDE. OUTSIDE LEVER ALWAYS INOPERATIVE. 
 
HW SET:  23 
 
 EA HINGE AS REQUIRED IVE 
1 EA STOREROOM LOCK AL80 SCH 
1 EA SURFACE CLOSER 4050 REG/EDA AS REQ LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA WALL STOP WS406/407CCV IVE 

FUNCTION:  STOREROOM LOCK 
LATCHBOLT RETRACTED BY KEY OUTSIDE OR BY LEVER INSIDE. OUTSIDE LEVER ALWAYS INOPERATIVE. 
 
HW SET:  24 
 
 EA HINGE AS REQUIRED IVE 
1 EA STOREROOM LOCK AL80 SCH 
1 EA SURFACE CLOSER 4050 REG/EDA AS REQ LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA WALL STOP WS406/407CCV IVE 
1 EA GASKETING 188S ZER 

FUNCTION:  STOREROOM LOCK 
LATCHBOLT RETRACTED BY KEY OUTSIDE OR BY LEVER INSIDE. OUTSIDE LEVER ALWAYS INOPERATIVE. 
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HW SET:  25 
 
 EA HINGE AS REQUIRED IVE 
1 EA POWER TRANSFER EPT10 VON 
1 EA STOREROOM LOCK ND80EL SCH 
1 EA OH STOP 90S GLY 
1 EA SURFACE CLOSER 4050 RW/PA LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA GASKETING 188S ZER 
1 EA CARD READER BY SECURITY SUPPLIER  
1 EA POWER SUPPLY PS902 2RS-FA VON 
1 EA ELEVATION DRAWING   
1 EA WIRE DIAGRAM POINT TO POINT  
1 EA N/C FA CONTACT BY F/A CONTRACTOR  

FUNCTION:  ELECTRICALLY LOCKED (FAIL SAFE) 
OUTSIDE LEVER LOCKED BY 24V AC OR DC. LATCHBOLT RETRACTED BY KEY OUTSIDE OR LEVER INSIDE. 
AUXILIARY LATCH DEADLOCKS LATCHBOLT WHEN DOOR IS CLOSED. INSIDE LEVER ALWAYS FREE FOR 
IMMEDIATE EXIT. 
UPON LOSS OF POWER OR FIREALARM DOOR IS UNLOCKED. 
 
HW SET:  26 
 
 EA HINGE AS REQUIRED IVE 
1 EA STOREROOM LOCK AL80 SCH 
1 EA SURFACE CLOSER 4050 CUSH LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA GASKETING 188S ZER 

FUNCTION:  STOREROOM LOCK 
LATCHBOLT RETRACTED BY KEY OUTSIDE OR BY LEVER INSIDE. OUTSIDE LEVER ALWAYS INOPERATIVE. 
 
HW SET:  27 
 
 EA HINGE AS REQUIRED IVE 
1 EA STOREROOM LOCK AL80 SCH 
1 EA SURFACE CLOSER 4050 CUSH LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 

FUNCTION:  STOREROOM LOCK 
LATCHBOLT RETRACTED BY KEY OUTSIDE OR BY LEVER INSIDE. OUTSIDE LEVER ALWAYS INOPERATIVE. 
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HW SET:  28 
 
 EA HINGE AS REQUIRED IVE 
1 EA POWER TRANSFER EPT10 VON 
1 EA STOREROOM LOCK ND80EL SCH 
1 EA OH STOP 90S GLY 
1 EA SURFACE CLOSER 4050 RW/PA LCN 
1 EA KICKPLATE 8400 10" X 2" LDW B-CS IVE 
1 EA GASKETING 188S ZER 
1 EA CARD READER BY SECURITY SUPPLIER  
1 EA POWER SUPPLY PS902 2RS-FA VON 
1 EA ELEVATION DRAWING   
1 EA WIRE DIAGRAM POINT TO POINT  
1 EA N/C FA CONTACT BY F/A CONTRACTOR  

FUNCTION:  ELECTRICALLY LOCKED (FAIL SAFE) 
OUTSIDE LEVER LOCKED BY 24V AC OR DC. LATCHBOLT RETRACTED BY KEY OUTSIDE OR LEVER INSIDE. 
AUXILIARY LATCH DEADLOCKS LATCHBOLT WHEN DOOR IS CLOSED. INSIDE LEVER ALWAYS FREE FOR 
IMMEDIATE EXIT. 
UPON LOSS OF POWER OR FIREALARM DOOR IS UNLOCKED. 
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SECTION 08 8050
GLAZING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glass and plastic glazing.
B. Plastic glazing film.
C. Glazing compounds and accessories.

1.02 RELATED SECTIONS
A. Section 07 9005 - Joint Sealers:  Sealant and back-up material.
B. Section 08 1113 - Hollow Metal Doors and Frames.
C. Section 08 1416 - Flush Wood Doors:  Glazed doors.
D. Section 08 14 16 - Flush Wood Doors:  Glazed doors.
E. Section 08 43 13 - Aluminum-Framed Storefronts.

1.03 REFERENCES
A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; current edition.
B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings, Safety

Performance Specifications and Methods of Test; 2004.
C. ASTM C 864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,

Setting Blocks, and Spacers; 2005.
D. ASTM C 1036 - Standard Specification for Flat Glass; 2006.
E. ASTM C 1048 - Standard Specification for Heat-Treated Flat Glass--Kind HS, Kind FT Coated

and Uncoated Glass; 2004.
F. ASTM C 1172 - Standard Specification for Laminated Architectural Flat Glass; 2003.
G. ASTM C 1193 - Standard Guide for Use of Joint Sealants; 2005a.
H. ASTM E 773 - Standard Test Method for Accelerated Weathering of Sealed Insulating Glass

Units; 2001.
I. ASTM E 774 - Standard Specification for the Classification of the Durability of Sealed Insulating

Glass Units; 1997.
J. ASTM E 1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2004.
K. GANA (GM) - GANA Glazing Manual; Glass Association of North America; 2004.
L. GANA (SM) - FGMA Sealant Manual; Glass Association of North America; 1990.

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for submittal procedures for

administrative requirements.
B. Product Data on Glass Types:  Provide structural, physical and environmental characteristics,

size limitations, special handling or installation requirements.
C. Product Data on Glazing Compounds:  Provide chemical, functional, and environmental

characteristics, limitations, special application requirements.  Identify available colors.
D. Warranty.

1.05 QUALITY ASSURANCE
A. Perform Work in accordance with GANA Glazing Manual and FGMA Sealant Manual for glazing

installation methods.  
1.06 WARRANTY

A. See Section 01 7700 - Closeout Procedures for additional warranty requirements.
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B. A manufacturer's signed warranty is required for insulating units.  The warranty shall cover
replacement of units that are found defective within 10 years of the date of Substantial
Completion.  Defects shall include failure of the hermetic seal, deterioration of internal glass
coatings and other indications of seal failure or non-performance, except where caused by
breakage.  Appearance of dirt, moisture, fogging or internal condensation at temperatures
above -20 degrees F shall be considered conclusive evidence of defect.  Replacement units
shall be delivered to the project site without cost to the Owner.

PART 2  PRODUCTS
2.01 EXTERIOR GLAZING ASSEMBLIES

A. Structural Design Criteria:  Select type and thickness to withstand dead loads and wind loads
acting normal to plane of glass at design pressures calculated in accordance with ASCE 7.
1. Use the procedure specified in ASTM E 1300 to determine glass type and thickness.
2. Limit glass deflection to 1/200 or flexure limit of glass, whichever is less, with full recovery

of glazing materials.
3. Thicknesses listed are minimum.

2.02 FLAT GLASS MATERIALS
A. Manufacturers:

1. ACH Glass/Versalux:  www.versaluxglass.com.
2. AFG Industries, Inc:  www.afgglass.com.
3. Pilkington Building Products North America:  www.pilkington.com.
4. PPG Industries, Inc:  www.ppg.com.
5. TGP:  www.fireglass.com.
6. Cardinal Glass Industries: www.cardinalcorp.com.
7. Substitutions: Refer to Section 01 2513 - Product and Substitution Procedures.

B. Clear Float Glass (Type G1):  Clear, annealed.
1. Comply with ASTM C 1036, Type I, transparent flat, Class 1 clear, Quality Q3 (glazing

select).
C. Tempered Float Glass :  Clear; fully tempered with horizontal tempering at interior borrowed

lites.
1. Laminated with 0.030 inch thick plastic interlayer; comply with ASTM C 1172.
2. Comply with ASTM C 1036, Type I, transparent flat, Class 1 clear, Quality Q3 (glazing

select) and ASTM C 1048.
3. Comply with 16 CFR 1201 test requirements for Category II.
4. All tempered glass shall be heat soak tested by the manufacturer a minimum of two hours

to minimize the potential of spontaneous breakage due to nickel sulfide inclusions.
5. Glazing shall be tempered safety glazing at all locations required by building code including

but not limited to:
a. Within 24 inches of a door (unless over 60" above floor).
b. When over 9 square feet and within 18 inches of floor.
c. Bathrooms.
d. Windows in walls enclosing or within 60" of a stairway or stair landing (unless over 60"

above floor).
6. Where glazing is to be installed in fire-rated partition, provide glazing that is also

fire-protection rated in accordance with applicable code.
D. Fire Rated Ceramic Glass(Type G3):

1. Manufacturers:
a. TGP: www.fireglass.com.
b. Vetrotech Saint-Gobain: www.vetrotech.com.
c. Substitutions: Refer to Section 01 2513 - Product and Substitution Procedures.

2. Provide safety and insulated glass and/or impact rated glass unit where required.
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2.03 SEALED INSULATING GLASS ASSEMBLIES
A. Manufacturers:

1. Any of the manufacturers listed under Flat Glass Materials.
2. Substitutions: Refer to Section 01 2513 - Product and Substitution Procedures.

B. Insulated Glass Units (Type G2):  Double pane, low-E, argon filled,  with glass to elastomer
edge seal.
1. Units composed of clear tempered float glass for both panes.  Thickness of each pane

shall be 1/4" with air space thickness of 1/2", argon filled, separated by manufacturer's
standard sealing system.  Spacer material shall be manufacturer's standard metal. Exterior
glazing shall be low-E.

2. Place reflective coating on No.2 surface within the unit.
3. Visible light transmittance of 69 percent, shading coefficient of 0.44, and COG U-Factor of

0.27.
4. Comply with ASTM E 774 and E 773, Class CBA.
5. Purge interpane space with dry hermetic air.
6. Total unit thickness of 1 inch minimum.

2.04 PLASTIC SHEET MATERIALS
A. Manufacturers:

1. Duralight Plastics:  www.duralightplastics.com.
2. Green-tek:  www.green-tek.com.
3. Ecologic Technologies:  www.cloudtops.com.
4. Substitutions: Refer to Section 01 2513 - Product and Substitution Procedures.

B. Polycarbonate Sheet :   Plastic compound, clear; ultraviolet stabilized.
1. Acrylate non-yellowing coating for scratch resistance.
2. Comply with ANSI Z97.1.
3. Triple-wall, 5/8 inch thick panels.

2.05 PLASTIC FILMS
A. Manufacturers:

1. Decorative Films: Solyx;  www.decorativefilm.com.
a. See Drawings for pattern.

2. Substitutions: Refer to Section 01 2513 - Product and Substitution Procedures.
B. Plastic Film:  TBD type, TBD inch thick, visible light transmittance of TBD percent, solar light

transmittance of TBD, shading coefficient of TBD percent.
2.06 GLAZING COMPOUNDS

A. Silicone Sealant:  Comply with sealant and glass manufacturers for selection of glass sealants
which suit project application and installation conditions and which are compatible with surfaces
contacted.  Silicone rubber base sealant conforming to ASTM C920, Type S, Grade NS, Class
25, by Dow Corning Corporation, or GE.

2.07 GLAZING ACCESSORIES
A. Cleaners, Primers, and Sealers:  Type recommended by manufacturer of sealants/gaskets.
B. Setting Blocks and Spacers:  Neoprene, EPDM or silicone as required for compatibility with

glazing sealants; of 80 to 90 Shore A hardness for setting blocks and, for spacers and edge
blocks, of hardness recommended by glass and sealant manufacturer for application indicated.

C. Glazing Tape, Gaskets, and Wedges:  As recommended by window system manufacturer.
D. Glazing Gaskets:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM

C 864 Option I; black color at storefront.  Color elsewhere to be selected by Architect.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings for glazing are correctly sized and within tolerance.



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

08 8050 - 4 GLAZING

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and ready to receive glazing.

3.02 PREPARATION
A. Clean contact surfaces with solvent and wipe dry.
B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
C. Prime surfaces scheduled to receive sealant.
D. Install sealants in accordance with ASTM C 1193 and FGMA Sealant Manual.
E. Install sealant in accordance with manufacturer's instructions.

3.03 INSTALLATION
A. Comply with referenced FGMA standards and instructions of manufacturers of glass, sealants,

and gaskets, to achieve airtight and watertight performance, and to minimize breakage.  Protect
glass from edge damage during handling and installation.  Inspect glass during installation and
discard pieces with edge damage that could affect glass performance.  Set units of glass in
each series with uniformity of pattern, draw, bow and similar characteristics.  Protect glass from
contact with contaminating substances resulting from construction operations; remove any such
substances by method approved by glass manufacturer.  Glazing of aluminum entrance system
to be in accordance with glass and curtain wall system manufacturer's instructions.

B. Coordinate installation of hollow metal doors and frames with suppliers.
C. Provide ceramic glass at all fire-rated interior borrowed light windows and door windows.
D. Provide opaque glass at interior borrowed lights in bathrooms.

3.04 CLEANING
A. Remove glazing materials from finish surfaces.
B. Remove labels after Work is complete.
C. Clean glass and adjacent surfaces.

3.05 PROTECTION OF FINISHED WORK
A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark

heat absorbing or reflective glass units.
END OF SECTION 08 8050
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SECTION 08 8313
MIRRORED GLASS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glass mirrors.
B. Glass mirror wall panels.

1.02 RELATED SECTIONS
A. Section 10 2800 - Toilet, Bath, and Laundry Accessories:   Metal-framed mirrors.

1.03 REFERENCES
A. ASTM C 1036 - Standard Specification for Flat Glass; 2001.
B. GANA (TIPS) - Mirrors Handle with Extreme Care:  Tips For the Professional on the Care and

Handling of Mirrors; National Association of Mirror Manufacturers; 2004.
1.04 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data on Mirror Types:  Provide structural, physical and environmental characteristics,
size limitations, special handling or installation requirements.

1.05 WARRANTY
A. See Section 01 7700 - Closeout Procedures for additional warranty requirements.
B. Provide five year manufacturer warranty for reflective coating on mirrors and replacement of

same.
PART 2  PRODUCTS
2.01 MATERIALS

A. Mirror Glass Panels - General:  Select materials and/or provide supports as required to limit
mirrored glass deflection to 1/200 or flexure limit of glass with full recovery of glazing materials,
whichever is less.

B. Mirror Glass Panels :  Clear tempered safety type with copper and silver coating, organic
overcoating, arrised edges, 6.4 mm thick minimum.
1. Sizes noted on Drawings.

C. Mirror Glass :  ASTM C 1036, Type 1 transparent flat, Class 1 clear, Quality Q2 (mirror);
conforming to FS DD-G-451D, with silvering, copper coating and organic protective coating with
polished edges; 1/4 inches minimum thick.

2.02 GLAZING ACCESSORIES
A. Mirror Attachment Clips:  Knapp and Vogt # 277 and #278 chrome j-clips.
B. Mirror Wall Panel Attachment Accessories:  Stainless steel J-profile channels.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings for mirrored glazing are correctly sized and within tolerance.
3.02 INSTALLATION - GENERAL

A. Install mirrors in accordance with NAMM recommendations and manufacturer's instructions for
the substrate provided.

B. Set mirrors plumb and level, free of optical distortion.
C. Set mirrors with edge clearance free of surrounding construction including countertops or

backsplashes.
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D. Frameless Mirrors:  Set mirrors with a minimum of four clips in a tamperproof manner.  Anchor
rigidly to appropriate substrate.

3.03 CLEANING
A. Remove labels after Work is complete.
B. Clean mirrors and adjacent surfaces.

END OF SECTION 08 8313
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SECTION 08 9100
LOUVERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Louvers, frames, and accessories.
1.02 RELATED SECTIONS

A. Section 07 6200 - Sheet Metal Flashing and Trim.
B. Section 07 9005 - Joint Sealers.

1.03 REFERENCE STANDARDS
A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for

High Performance Organic Coatings on Aluminum Extrusions and Panels; 2013.
B. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for

Superior Performing Organic Coatings on Aluminum Extrusions and Panels; 2013.
C. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; 2012.
D. AMCA 511 - Certified Ratings Program for Air Control Devices; 2010.

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples, for submittal procedures.
B. Shop Drawings:  Indicate louver layout plan and elevations, opening and clearance dimensions,

tolerances; head, jamb and sill details; blade configuration, screens, blankout areas required,
and frames.

C. Samples:  Submit two samples 2 by 2 inches in size illustrating finish and color of exterior and
interior surfaces.

D. Test Reports:  Independent agency reports showing compliance with specified performance
criteria.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Wall Louvers:
1. Airline Louvers:  www.airlinelouvers.com/#sle.
2. Airolite Company, LLC; Product Fabricated Stationary Louver:  www.airolite.com/#sle.
3. Construction Specialties, Inc:  www.c-sgroup.com/#sle.
4. Industrial Louvers, Inc:  www.industriallouvers.com/#sle.

B. Penthouse Louvers:
1. Greenheck; www.greenheck.com.

C. Substitutions: See Section 01 2513 - Product and Substitution Procedures.
2.02 LOUVERS

A. Louvers:  Factory fabricated and assembled, complete with frame, mullions, and accessories;
AMCA Certified under AMCA 511.
1. Wind Load Resistance:  Design to resist positive and negative wind load as required by

code without damage or permanent deformation.
2. Intake Louvers:  Design to allow maximum of 0.01 oz/sq ft water penetration at calculated

intake design velocity based on design air flow and actual free area, when tested in
accordance with AMCA 500-L. 

3. Drainable Blades:  Continuous rain stop at front or rear of blade aligned with vertical gutter
recessed into both jambs of frame.

4. Screens:  Provide insect screens at intake louvers and bird screens at exhaust louvers.
B.  Louvers :  Horizontal, extruded aluminum construction, with intermediate mullions matching

frame. Airolite Louver Type K601D.
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1. Free Area:  50 percent, minimum.
2. Mechanical and operation requirements:  As indicated by Division 23 and Mechanical

Drawings.
3. Blades:  V-shaped, sight-proof, or as indicated by Division 23 and Mechanical Drawings.
4. Frame:  4 inches deep; corner joints mitered andmechanically fastened, with continuous

recessed caulking channel each side.
5. Aluminum Thickness:  Frame 12 gage, 0.0808 inch minimum; blades 12 gage, 0.0808 inch

minimum.
6. Size:  As indicated on drawings.
7. Finish:  Fluoropolymer coating, finished after fabrication.
8. Color:  As selected from manufacturer's standard colors.

C. Penthouse Louvers: Provide factory assembled Penthouse Louver for elevator vent - size to
meet code requirements.

2.03 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M).

2.04 FINISHES
A. Superior Performing Organic Coatings: AAMA 2605 multiple coat, thermally cured

polyvinylidene fluoride system.
1. Manufacturers:

a. PPG Metal Coatings; Duranar:  www.ppgmetalcoatings.com/#sle.
b. Sherwin-Williams Company; SHER-NAR 5000:  oem.sherwin-williams.com/#sle.
c. Valspar; Fluropon:  www.valsparcoilextrusion.com/#sle.

2. Polyvinylidene fluoride (PVDF) multi-coat thermoplastic fluoropolymer coating system,
including minimum 70 percent PVDF color topcoat and minimum total dry film thickness of
0.9 mil; color and gloss as selected from manufacturer’s standard line.

B. Color:  As selected from manufacturer's standard colors.
2.05 ACCESSORIES

A. Blank-Off Panels:  Aluminum face and back sheets, polyisocyanurate foam core, 1-1/2 inch
thick, painted black on exterior side; provide where duct connected to louver is smaller than
louver frame, sealing off louver area outside duct.

B. Screens:  Frame of same material as louver, with reinforced corners; removable, screw
attached; installed on inside face of louver frame.

C. Bird Screen:  Interwoven wire mesh of aluminum, 14 gage, 0.0641 inch diameter wire, 1/2 inch
open weave, diagonal design.

D. Insect Screen:  18 x 16 size aluminum mesh.
E. Fasteners and Anchors:  Galvanized steel.
F. Head and Sill Flashings:  See Section 07 6200.
G. Sealant for Setting Sills and Sill Flashing:  Non-curing butyl type.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that prepared openings and flashings are ready to receive this work and opening
dimensions are as indicated on shop drawings.

B. Verify that field measurements are as indicated.
3.02 INSTALLATION

A. Install louver assembly in accordance with manufacturer's instructions.
B. Coordinate with installation of flashings by others.
C. Install louvers level and plumb.
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D. Align louver assembly to ensure moisture shed from flashings and diversion of moisture to
exterior.

E. Secure louver frames in openings with concealed fasteners.
3.03 ADJUSTING

A. Adjust operable louvers for freedom of movement of control mechanism.  Lubricate operating
joints.

3.04 CLEANING
A. Strip protective finish coverings.
B. Clean surfaces and components.

END OF SECTION 08 9100
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ADDENDUM NO. 1 - 7.12.21

SECTION 09 2116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.
1. Metal stud wall framing.

B. Metal furring.
C. Shaft wall system.
D. Acoustic insulation.
E. Gypsum wallboard.
F. Joint treatment and accessories.
G. Acoustical Accessories.

1.02 RELATED SECTIONS
A. Section 05 4000 - Cold-Formed Metal Framing:  Exterior wind-load-bearing metal stud framing.
B. Section 06 1000 - Rough Carpentry: Building framing .
C. Section 06 1000 - Rough Carpentry:  Wood blocking product and execution requirements.
D. Section 07 2100 - Insulation for acoustic insulation in party walls.
E. Section 07 8400 - Firestopping:  Top-of-wall assemblies at fire rated walls.
F. Section 07 9005 - Joint Sealers:  Acoustic sealant.
G. Section 09 9000 - Painting and Coating.
H. Section 09 3000 - Tiling:  Tile backing board.

1.03 REFERENCE STANDARDS
A. ANSI A108.11-SystemDeleted - American National Standard for Interior Installation of

Cementitious Backer Units; 2010 (Revised).
B. ANSI A118.9-SystemDeleted - American National Standard Specifications for Test Methods and

Specifications for Cementitious Backer Units; 1999 (Reaffirmed 2010).
C. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board; 2015.
D. ASTM C557 - Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood

Framing; 2003 (Reapproved 2009).
E. ASTM C 630/C 630M - Standard Specification for Water-Resistant Gypsum Backing Board;

2000.
F. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2014.
G. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2015.
H. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2013.
I. ASTM C 919 - Standard Practice for Use of Sealants in Acoustical Applications; 1998.
J. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of

Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2014.
K. ASTM C1047 - Standard Specification for Accessories For Gypsum Wallboard and Gypsum

Veneer Base; 2014a.
L. ASTM C1325 - Specification for Non-Asbestos Fiber-Mat Reinforced Cementitious Backer

Units; 2014.
M. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014.
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N. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of
Plastics; 2010.

O. ASTM D638 - Standard Test Method for Tensile Properties of Plastics; 2014.
P. ASTM D2843 - Standard Test Method for Density of Smoke from the Burning or Decomposition

of Plastics; 2016.
Q. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2015a.
R. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2009.
S. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;

2015.
T. ASTM E162 - Standard Test Method for Surface Flammability of Materials Using a Radiant Heat

Energy Source; 2016.
U. ASTM E413 - Classification for Rating Sound Insulation; 2010.
V. ASTM E662 - Standard Test Method for Specific Optical Density of Smoke Generated by Solid

Materials; 2017.
W. GA-216 - Application and Finishing of Gypsum Board; 2013.
X. GA-600 - Fire Resistance Design Manual; 2015.
Y. ICC (IBC) - International Building Code; 2015.
Z. UL (FRD) - Fire Resistance Directory; current edition.

1.04 SYSTEM DESCRIPTION
A. Acoustic Attenuation for Interior Partitions Indicated as Acoustic:  STC indicated on drawings

45-49 calculated in accordance with ASTM E 413, based on tests conducted in accordance with
ASTM E 90.

B. Shaft Wall:  Configure and install components as required to achieve the following performance
levels: two hour.

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide data on gypsum board, accessories, and joint finishing system.
C. Submit sample of actual finish for approval on 12" x 18" or larger sample board. Do a field

sample for approval.
D. Test Reports:  For all stud framing products that do not comply with ASTM C645 or C 754,

provide independent laboratory reports showing maximum stud heights at required spacings
and deflections.

1.06 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing gypsum board installation and

finishing, with minimum 3 years of experience.
1.07 REGULATORY REQUIREMENTS

A. Conform to "UL Fire Resistance Manual" "Gypsum Association GA 600" and the Minnesota
Building COMPONENTS Code for fire rated assemblies as indicated on drawings.

1.08 DELIVERY, STORAGE AND HANDLING
A. All delivery shall be delivered in their original unopened packages and stored in an enclosed

shelter providing protection from damage and exposure to the elements.  Damaged or
deteriorated materials shall be removed from the premises.
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1.09 ENVIRONMENTAL REQUIREMENTS
A. General:  Comply with requirements of referenced standards and with gypsum board

manufacture recommendations.
B. Cold Weather Protection:  When ambient outdoor temperatures are below 55 degrees F.,

maintain continuous, uniform, working temperature of not less than 55 degrees F. for a
minimum period of 48 hours prior to, during, and following application of gypsum board and joint
treatment materials or bonding adhesives.

C. Ventilation:  Ventilate building spaces as required to remove water in excess of that required for
drying of joint treatment material immediately after its application.  Avoid drafts during dry, hot
weather to prevent too rapid drying.

PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
B. Interior Partitions indicated as sound-rated:  Provide completed assemblies with the following

characteristics:
1. Sound rating of wall assemblies shall meet or exceed STC ratings indicated on drawings.

C. Shaft Walls at HVAC Shafts:  Provide completed assemblies with the following characteristics:
1. Air Pressure Within Shaft:  Sustained loads of 5 lbf/sq ft with maximum mid-span

deflection of L/240.
2. Acoustic Attenuation:  STC of 45-49 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
D. Shaft Walls at Elevator Shafts:  Provide completed assemblies with the following

characteristics:
1. Air Pressure Within Shaft:  Intermittent loads of 5 lbf/sq ft with maximum mid-span

deflection of L/240.
2. Acoustic Attenuation:  STC of 45-49 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
E. Fire Rated Assemblies:  Provide completed assemblies with the following characteristics:

1. Fire rating of wall assemblies and floor/ceiling assemblies shall meet or exceed fire
resistive ratings indicated on drawings.

2. Gypsum Association File Numbers:  Comply with requirements of the current edition of
GA-600 for the particular assembly.
a. Provide test reports or other recognized documentation for assemblies that vary in

materials, thickness, member spacing etc. from referenced GA File assembly
number.

3. UL Assembly Numbers:  Provide construction equivalent to that listed for the particular
assembly in the current UL Fire Resistance Directory.
a. Provide test reports or other recognized documentation for assemblies that vary in

materials, thickness, member spacing etc. from referenced UL assembly number.
2.02 METAL FRAMING MATERIALS

A. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel, of size
and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/240 at 5 psf.
1. Exception:  The minimum metal thickness and section properties requirements of ASTM

C645 are waived provided steel of 40 ksi minimum yield strength is used, the metal is
continuously dimpled, the effective thickness is at least twice the base metal thickness,
and maximum stud heights are determined by testing in accordance with ASTM E72 using
assemblies specified by ASTM C754.

2. Studs:  "C" shaped with flat or formed webs with knurled faces.
3. Runners:  U shaped, sized to match studs.
4. Ceiling Channels:  C shaped, 1-1/2 inch.
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5. Furring:  Hat-shaped sections, minimum depth of 1/2 inch.
6. Resilient Furring Channels:  Single leg configuration; 1/2 inch channel depth.

a. Products:
1) ClarkDietrich; RC Deluxe Resilient Channel:  www.clarkdietrich.com/#sle.
2) No substitutions.

B. Shaft Wall Studs and Accessories:  ASTM C645; galvanized sheet steel, of size and properties
necessary to comply with ASTM C754 and specified performance requirements. 

C. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.
D. Partition Head To Structure Connections:  Provide track fastened to structure with legs of

sufficient length to accommodate deflection, for friction fit of studs cut short and screwed to
secondary deflection channel set inside but unattached to top track.

2.03 BOARD MATERIALS
A. Manufacturers - Gypsum-Based Board:

1. CertainTeed Corporation:  www.certainteed.com/#sle.
2. Georgia-Pacific Gypsum:  www.gpgypsum.com/#sle.
3. National Gypsum Company:  www.nationalgypsum.com/#sle.
4. USG Corporation:  www.usg.com/#sle.
5. Substitutions:  01 2513 - Product and Substitution Procedures.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Type:

a. Type 'X', manufacturer's proprietary fire core 'C', and other types as indicated on
drawings.

3. At Assemblies Indicated with Fire-Rating:  Use type required by indicated tested assembly;
if no tested assembly is indicated, submit a UL or WH listed assembly for approval by
architect.

4. Thickness:  
a. Vertical Surfaces:  5/8 inch and as indicated on drawings.
b. Ceilings:  5/8 inch and as indicated on drawings.
c. Multi-Layer Assemblies:  Thicknesses as indicated on drawings.

C. Backing Board For Wet Areas:  One of the following products:
1. Application:  Surfaces behind tile in wet areas including walls in public toilets, and bathing

suites.
2. ANSI Cement-Based Board:  Non-gypsum-based; aggregated Portland cement panels

with glass fiber mesh embedded in front and back surfaces complying with ANSI
A118.9-SystemDeleted or ASTM C1325.
a. Thickness: 5/8 inch.
b. Products:

1) USG Corporation; Durock Brand Cement Board.
2) Substitutions:  01 2513 - Product and Substitution Procedures.

D. Exposed Gypsum Wallboard:  ASTM C 36/C 36M; Type X and manufacturer's proprietary Fire
Core C, UL or WH rated; sizes to minimize joints in place;  ends square cut.
1. At Assemblies Indicated with Fire-Rating:  Use type required by indicated tested assembly;

if no tested assembly is indicated, use Type X.
2. Application: Where required for fire-rated assemblies, unless otherwise indicated.
3. Thickness:  As indicated on the drawings.
4. Edges: Tapered.

E. Exposed Mold-Resistant Gypsum Wallboard at wet walls: ASTM C 630/C 630M; Type X, UL or
WH rated, ends square cut.
1. Application: At all walls at custodial closets and wet areas 4'-0" up wall and above

tub/shower surrounds, except behind tile (at tile surrounds, cement board by tile installer).
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2. Edges: Tapered.
3. Thickness:  As indicated on the drawings.

F. Shaftwall and Coreboard:  Type X; 1 inch thick by 24 inches wide, beveled long edges, ends
square cut.
1. Paper Faced Type:  Gypsum shaftliner board or gypsum coreboard as defined ASTM C

1396/C 1396M; water-resistant faces.
a. American Gypsum; Shaft Liner.
b. National Gypsum Company; Gold Bond Brand 1" Fire-Shield Shaftliner.
c. National Gypsum Company; Gold Bond Brand 1" Fire-Shield Shaftliner XP

(mold-resistant).
d. Pacific Coast Building Products, Inc; PABCORE Gypsum Shafliner Board type X.
e. Temple-Inland Inc; SilentGuard Gypsum Shaftliner.
f. USG Corporation; Sheetrock Gypsum Liner Panels.
g. USG Corporation; Sheetrock Gypsum Liner Panels--Enhanced (mold-resistant).

2.04 ACCESSORIES
A. Acoustic Insulation:  ASTM C665; preformed glass fiber, friction fit type, unfaced.  Thickness:  3

-1/2 inch.
B. Acoustical Shielding:  Recycled ethylene vinyl acetate (EVA) sheet membrane; applied between

studs and gypsum board.
1. Sound Transmission Class (STC):  Minimum of 25, calculated in accordance with ASTM

E413, based on tests conducted in accordance with ASTM E90.
2. Fire Resistance:  Where fire rating is specified for the wall in which the acoustical shielding

membrane is mounted, provide assemblies that have been tested in accordance with
ASTM E119 for the same rating as the wall.

3. Products:
a. Blue Ridge Fiberboard, a W.R. Meadows Company; Soundstop Sound-Abate: 

www.wrmeadows.com/#sle.
C. Noiseproofing Compound:

1. Viscoelastic dampening compound applied between sheets of gypsum wall board.
2. Products:

a. Saint Gobaine; Green Glue Noiseproofing Compound: www.greengluecompany.com.
D. Acoustic Sealant:  ASTM C 919; non-hardening, non-skinning, for use in conjunction with

gypsum board.  Or provide USG Acoustical Sealant manufactured by USG Corporation, or
Pecora BA-98 Acoustical Sealant manufactured by Pecora Corporation. At exposed locations
provide Tremco acrylic latex caulk or Sonneborn Sonolac.

E. Beads, Joint Accessories, and Other Trim:  ASTM C1047, rigid plastic, galvanized steel, or
rolled zinc, unless noted otherwise.
1. Rigid Corner Beads:  Low profile, for 90 degree outside corners and archways.
2. Architectural Reveal Beads:
3. Wall Mounted Deflection Beads:  Flexible gasket and bead with 1-1/8 inch flange.
4. Expansion Joints:  V-shaped PVC with tear away fins.

F. Acoustic Insulation: As specified in tested assemblies, or provide Thermafiber sound
attenuating fire blanket, or similar.

G. Trim:  Provide manufacturer's standard metal trim accessories, of the beaded type with face
flanges for concealment in joint compound except where semi-finishing or exposed type is
indicated.  Provide corner beads, L-type edge trim beads, U-type trim beads, special L-kerf-type
edge trim beads, and one-piece control beads.

H. Corner Beads:  Galvanized steel.
I. Edge Trim:  Bead type(s) as detailed.
J. Joint Materials:  ASTM C475 and as recommended by gypsum board manufacturer for project

conditions.
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1. Tape: 2 inch wide, coated glass fiber tape for joints and corners, except as otherwise
indicated.

2. Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise
indicated.

3. Joint Tape:  Perforated.
4. Ready-mixed vinyl-based joint compound.
5. Powder-type vinyl-based joint compound.

K. Screws for Attachment to Steel Members Less Than 0.03 inch In Thickness, to Wood
Members, and to Gypsum Board:  ASTM C1002; self-piercing tapping type; cadmium-plated for
exterior locations.

L. Screws:  ASTM C 1002; self-piercing tapping type; cadmium-plated for exterior locations.
M. Anchorage to Substrate:  Tie wire, nails, screws, and other metal supports, of type and size to

suit application; to rigidly secure materials in place.
N. Adhesive for attachment to Wood or Masonry:  ASTM C 557.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
B. Inspection List: Prior to gypsum board installation, verify the following:

1. Windows and doors are sealed to framing using caulks, foams, backer rod and/or similar.
2. Window flashing is properly installed to shed water.
3. All recessed lights beneath unconditioned spaces are air-tight and rated for insulated

ceiling. All kitchen and bathroom fans are appropriately rated and exhausted to outside.
4. Ductwork is sufficiently air-sealed.
5. All vapor sealant, air sealant, and penetrations are completed as indicated on Drawings.

3.02 SHAFT WALL INSTALLATION
A. Shaft Wall Framing:  Install in accordance with manufacturer's installation instructions.

1. Fasten runners to structure with short leg to finished side, using appropriate power-driven
fasteners at not more than 24 inches on center.

2. Install studs at spacing required to meet performance requirements.
B. Shaft Wall Liner:  Cut panels to accurate dimension and install sequentially between special

friction studs.  
1. On walls over sixteen feet high, screw-attach studs to runners top and bottom.
2. Seal perimeter of shaft wall and penetrations with acoustical sealant.

3.03 FRAMING INSTALLATION
A. Metal Framing:  Comply with ASTM C 754 and manufacturer's instructions. Install metal furring

channels in conjunction with rigid insulation where noted on plans.  Provide stud sized
accordingly with R-value where used in conjunction with insulation.  Install channels maximum
24" o.c.  Screw apply to masonry wall.

B. Studs:  Space studs as permitted by standard.
C. Extend partition framing to structure in all locations.

1. Partitions Terminating at Structure:  Attach extended leg top runner to structure, maintain
clearance between top of studs and structure, and brace both flanges of studs with
continuous bridging.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.

E. Standard Wall Furring:  Install at concrete and masonry walls scheduled to receive gypsum
board, not more than 4 inches from floor and ceiling lines and abutting walls.  Secure in place
on alternate channel flanges at maximum 24 inches on center.
1. Orientation:  Horizontal.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E119


The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

       09 2116 - 7 GYPSUM BOARD ASSEMBLIES
ADDENDUM NO. 1 - 7.12.21

a. Spacing:  As indicated.
F. Acoustic Furring:  Install resilient channels at maximum 24 inches on center at wall framing. At

floor/ceiling framing, install resilient channels at maximum 24" on center for framing on 16" on
center and at maximum 16" on center for framing at 24" on center.
1. Install resilient channel with the open side up.
2. Install resilient channel perpendicular to wall framing.
3. Locate joints over framing members.
4. Resilient channel shall not touch adjoining walls or ceiling.

G. Blocking:  Install wood blocking for support of plumbing fixtures, toilet accessories and cabinets.
Comply with Section 06 1000 - Rough Carpentry.
1. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.

a. Level ceiling system to a tolerance of 1/1200.
b. Laterally brace entire suspension system.

2. Studs:  Space studs as permitted by standard.
a. Extend partition framing to structure where indicated and to ceiling in other locations.
b. Partitions Terminating at Structure:  Attach extended leg top runner to structure,

maintain clearance between top of studs and structure, and brace both flanges of
studs with continuous bridging.

c. Wall Stud Bracing:  For stud lengths greater than 12 feet not mechanically fastened to
intersecting construction, install diagonal light gauge framing bracing (kickers) to
structure above.

3. Openings:  Reinforce openings as required for weight of doors or operable panels, using
not less than double studs at jambs.  

4. Standard Wall Furring:  Install at concrete walls scheduled to receive gypsum board, not
more than 4 inches from floor and ceiling lines and abutting walls.  Secure in place on
alternate channel flanges at maximum 24 inches on center.
a. Spacing:  As indicated. 

5. Acoustic Furring:  Install resilient channels at maximum 24 inches on center.  Locate joints
over framing members.

3.04 ACOUSTIC ACCESSORIES INSTALLATION
A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around

electrical and mechanical items within partitions, and tight to items passing through partitions.
B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.

3.05 BOARD  INSTALLATION
A. Comply with ASTM C 840 and manufacturer's instructions. Install to minimize butt end joints,

especially in highly visible locations.
B. Isolate drywall work from abutting structural and masonry work.  Position all ends and edges of

all gypsum panels over framing members, except when joints are at right angles to framing
members as in perpendicular application or when end joints are back-blocked.  Use water
resistant gypsum board at tub/shower surrounds at plumbing wall/chases.  Omit vapor barrier at
exterior walls behind water resistant gypsum board and provide weather resistant membrane.

C. Apply gypsum panels first to the ceiling and then to the walls.  Extend ceiling board into corners
and make firm contact with top runner.  To minimize end joints, use panels of maximum
practical lengths.  Fit ends and edges closely, but not forced together.  Stagger end joints in
successive courses with joints on opposite sides of a partition placed on different studs. 
Accurately locate openings for mechanical/electrical devices.

D. Where wall type shown on drawings shows a specific fire or sound rating by UL or other testing
agency. Contractor shall comply with specific construction details as shown in the tested
assembly as described by the testing agency.

E. Attach panels to framing supports by power-driven screws.  Space fasteners not less than 3/8"
from edges and ends of panels and drive as recommended for specific fastening method.  Drive
fasteners in field of panels first, working towards ends and edges.  Hold panel in firm contact
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with framing while driving fasteners.  Drive fasteners heads slightly below surface of gypsum
panels in a uniform dimple without breaking face paper.  Avoid puncturing the vapor barrier
during installation of wall board.  Report any punctures or tears to General Contractor and repair
as directed.

F. Where installed over resilient channel, attach with l" long screws for one layer 5/8" gypsum
board, 1-5/8" long screws for two layers 5/8" gypsum board. Do not screw into the framing. A
maximum of two layers of 5/8" gypsum board shall be installed on resilient channels.

G. Fire-Rated Construction:  Install gypsum board in strict compliance with requirements of
assembly listing.

H. Cementitious Backing Board:  Install over steel framing members where indicated, in
accordance with ANSI A108.11-SystemDeleted and manufacturer's instructions.

I. Install trim at all internal and external angles formed by the intersection of either panel surfaces
or other surfaces.  Apply corner bead to all vertical or horizontal external corners in accordance
with manufacturer's directions.

J. Moisture Protection:  Treat cut edges and holes in moisture resistant gypsum board with
sealant.

K. Install trim at all internal and external angles formed by the intersection of either panel surfaces
or other surfaces.  Apply corner bead to all vertical or horizontal external corners in accordance
with manufacturer's directions.

3.06 MISCELLANEOUS INSTALLATIONS
A. Direct Bonding:  Comply with manufacturer's recommendations where gypsum board is

indicated to be directly bonded to substrate.
B. Acoustical Sealant:  Where work is indicated as "sound retarding" or shown with an STC rating,

apply acoustical sealant as recommended by manufacturer.  Install acoustic sealant at
perimeter joints, behind control joints, around junction box/pipe/duct penetrations, and at the
base of walls.

C. Sound and Exterior Walls:  Verify that fiberglass insulation and vapor barrier has been installed
where shown, without gaps, and supported where necessary to prevent movement or
dislocation before installing gypsum wall board.

D. Wet Areas:  Install moisture-resistant backing board where shown to receive thin-set tile and
similar rigid applied finishes at tubs, showers and similar "wet" areas.

E. Ceiling Soffits:  Install system in accordance to manufacturer's instructions.
3.07 INSTALLATION OF TRIM AND ACCESSORIES

A. Install trim at all internal and external angles formed by the intersection of either panel surfaces
or other surfaces.  Apply corner bead to all vertical or horizontal external corners in accordance
with manufacturer's directions.

B. Control Joints:  Place control joints consistent with lines of building spaces and as indicated.
C. Corner Beads:  Install at external corners, using longest practical lengths.  
D. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials and as indicated.

3.08 JOINT TREATMENT
A. Apply materials according to manufacturer's recommendations.  Apply taping or all-purpose

type compound to fastener depressions as the first coat.  At areas to receive smooth finish,
follow with a minimum of two additional coats of topping or all-purpose compound. Allow 24
hour minimum drying between coats.  Sand lightly between coats.  Leave all depressions level
with the plane of the surface at wet areas.  Treat joints fastener heads, cut edges and
penetrations in water-resistant backing board using water-resistant joint compound to comply
with water-resistant joint compound manufacturer's directions.

B. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
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1. Feather coats of joint compound so that camber is maximum 1/32 inch.
C. Apply first coat to all bead trim and properly feather out from ground to plane of surface.

Compound must be thoroughly dry and lightly sanded prior to application of second coat.  Apply
second and third coat in same manner as first coat, extending compound slightly beyond
second coat and properly feathering from ground to plane or surface.  Sand finish as necessary
to provide a flat smooth surface ready for decoration.  When sanding, take care not to roughen
face paper.  Finish surface shall provide a smooth and even surface ready for decoration.

D. Apply first coat to all bead trim and properly feather out from ground to plane of surface.
Compound must be thoroughly dry and lightly sanded prior to application of second coat.  Apply
second and third coat in same manner as first coat, extending compound slightly beyond
second coat and properly feathering from ground to plane or surface.  Sand finish as necessary
to provide a flat smooth surface ready for decoration.  When sanding, take care not to roughen
face paper.  Finish surface shall provide a smooth and even surface ready for decoration.

3.09 TOLERANCES
A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet

in any direction.
3.10 FIELD QUALITY CONTROL

A. Assist testing lab in conducting field sound transmission tests of party wall assemblies.  Correct
any deficiencies noted.

3.11 CLEANING
A. Remove temporary coverings used to protect adjacent work.
B. Remove drywall and joint compound dust, spillage, splatter, etc. promptly from doors frames,

windows and other adjoining work. Repair all surfaces which have been damaged by drywall
work.

3.12 FINISH LEVEL SCHEDULE
A. Walls and ceilings in mechanical and electrical rooms: Fire-taped.
B. At Unit and Common Area walls: Smooth (Level 4 Finish).
C. Soffits to be finished same as adjacent wall.
D. Taping of gypsum board is to be to the following ASTM C 840 Levels:

1. Level 0:  Not used
2. Level 1:  Fire-taped; Tape in joint compound at joints and interior angles. Tool marks and

ridges acceptable.
3. Level 2:  Utility areas and areas behind cabinetry; Tape compound at joints and interior

angles plus separate coat of compound at joints, angles, fasteners, and accessories. Tool
marks and ridges acceptable.

4. Level 3:  Walls scheduled to receive textured wall finish; Tape compound at joints and
interior angles plus two separate coats of compound at joints, angles, fasteners, and
accessories. Compound shall be smooth and free of tool marks and ridges.

5. Level 4:  Walls and ceilings scheduled to receive flat or eggshell paint finish; Tape
compound at joints and interior angles plus three separate coats of compound at joints,
angles, fasteners, and accessories. Compound shall be smooth and free of tool marks and
ridges.

6. Level 5:  Walls and ceilings scheduled to receive semi-gloss or gloss paint finish; Tape
compound at joints and interior angles plus three separate coats of compound at joints,
angles, fasteners, and accessories. And a separate skim coat of compound over entire
surface of gypsum board. Compound shall be smooth and free of tool marks and ridges.

END OF SECTION 09 2116
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SECTION 09 2300
GYPSUM PLASTERING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Gypsum plastering.
B. Gypsum lath.

1.02 RELATED REQUIREMENTS
A. Section 07 9005 - Joint Sealers:  Sealing acoustical gaps in construction other than gypsum

board or plaster work.
B. Section 09 2116 - Gypsum Board Assemblies:  Metal stud framing and furring for plaster.
C. Section 09 2613 - Gypsum Veneer Plastering.

1.03 REFERENCE STANDARDS
A. ASTM C28/C28M - Standard Specification for Gypsum Plasters; 2010 (Reapproved 2015).
B. ASTM C35 - Standard Specification for Inorganic Aggregates for Use in Gypsum Plaster; 2001

(Reapproved 2014).
C. ASTM C61/C61M - Standard Specification for Gypsum Keene's Cement; 2000 (Reapproved

2015).
D. ASTM C206 - Standard Specification for Finishing Hydrated Lime; 2014.
E. ASTM C631 - Standard Specification for Bonding Compounds for Interior Gypsum Plastering;

2009 (Reapproved 2014).
F. ASTM C842 - Standard Specification for Application of Interior Gypsum Plaster; 2005

(Reapproved 2015).
G. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014.

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide data on plaster materials, characteristics, and limitations of products

specified.
1.05 QUALITY ASSURANCE

A. Installer Qualifications: Company specializing in performing the work of this section with
minimum ten years documented experience.

B. Copies of Documents at Site: Maintain at the project site a copy of each referenced document
that prescribes execution requirements.

1.06 MOCK-UP
A. Construct mock-up of interior wall, 4 feet long by 4 feet wide, illustrating surface finish.
B. Locate where directed.
C. Mock-up may remain as part of the Work.

1.07 FIELD CONDITIONS
A. Do not apply plaster when substrate or ambient air temperature is under 50 degrees F or over

80 degrees F.
B. Maintain minimum ambient temperature of 50 degrees F during and after installation of plaster.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Gypsum Plaster:
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1. National Gypsum Company:  www.nationalgypsum.com/#sle.
2. USG:  www.usg.com/#sle.
3. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 PLASTER MATERIALS
A. Ready-Mixed Gypsum Plaster: ASTM C28/C28M; mill-mixed type, requiring only the addition of

water.
B. Lime: ASTM C206, Type S; special finishing hydrated lime.
C. Aggregate for Base Coats:  ASTM C35; sand and lightweight aggregates.
D. Ready-Mixed Finishing Plaster: Gypsum/Lime putty type, ASTM C28/C28M; mixture of gauging

plaster and lime.
E. Ready-Mixed Finishing Plaster: Keene's cement/lime putty type; ASTM C61/C61M and ASTM

C206.
F. Ready-Mixed Finishing Plaster:  Sand float type; ASTM C28/C28M and ASTM C35 prepared

mixture of gypsum plaster and sand.
G. Aggregate for Finish Coats:  As specified in ASTM C842.
H. Water:  Clean, fresh, potable and free of mineral or organic matter that could adversely affect

plaster.
I. Bonding Agent:  ASTM C631. Type recommended for bonding plaster to monolithic concrete

surfaces.
2.03 LATH AND ACCESSORIES

A. Gypsum Lath:  ASTM C1396/C1396M, perforated type.
1. Thickness:  3/8 inch.

B. Beads, Screeds, Joint Accessories, and Other Trim:  Depth governed by plaster thickness,
maximum possible lengths.
1. Material:  Formed sheet steel with rust inhibitive primer, expanded metal flanges.
2. Casing Beads:  Square edges.
3. Corner Beads:  Radiused corners.
4. Base Screeds:  Bevelled edges.

C. Corner Mesh:  Formed sheet steel, minimum 0.018 inch thick, perforated flanges shaped to
permit complete embedding in plaster, minimum 2 inch size; galvanized.

D. Strip Mesh:  Expanded metal lath, minimum 0.018 inch thick, 2 inch wide by 24 inch long;
galvanized.

E. Fasteners:  Nails, staples, or other approved metal supports, of type and size to suit application,
to rigidly secure accessories in place.

F. Acoustic Sealant:  Acrylic emulsion latex or water-based elastomeric sealant; do not use
solvent-based non-curing butyl sealant.

2.04 PLASTER MIXES
A. Over Other Solid Bases:  Two-coat application, ready-mixed plaster, mixed and proportioned in

accordance with ASTM C842 and manufacturer's instructions.
B. Ready-Mixed Plaster Materials:  Mix in accordance with manufacturer's instructions.
C. Finish Coat for Troweled Finish:  Lime putty with gypsum gauging plaster, mixed and

proportioned in accordance with ASTM C842.
D. Finish Coat for Floated Finish:  Lime putty with gypsum gauging plaster, mixed and proportioned

in accordance with ASTM C842.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that existing conditions are satisfactory before starting work.
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B. Grounds and Blocking:  Verify items within walls for other sections of work have been installed.
C. Metal Lath and Accessories:  Verify lath is flat, secured to substrate, and joint and surface

perimeter accessories are in place.
D. Mechanical and Electrical:  Verify services within walls have been tested and approved.

3.02 INSTALLATION - GYPSUM LATH AND ACCESSORIES
A. Continuously reinforce internal angles with corner mesh, return 3 inches from corner to form the

angle reinforcement; fasten at perimeter edges only.
B. Place corner bead at external wall corners; fasten at outer edges of lath only.
C. Place strip mesh diagonally at corners of lathed openings.  Secure rigidly in place.
D. Place 4 inch wide strips of strip mesh centered over junctions of dissimilar backing materials. 

Secure rigidly in place.
E. Place casing beads at terminations of plaster finish.  Butt and align ends.  Secure rigidly in

place.
F. Control Joints:

1. Locate at 20 feet on center.
2. Use preformed device to form joint.

G. Coordinate work with installation of access panels.
H. Place acoustic sealant at gypsum lath perimeter in accordance with manufacturer's instructions.
I. At acoustical assemblies, provide resilient seal to penetrations, such as conduit, piping, outlet

boxes, using acoustic sealant, rather than plastering tight to penetrations; with exception of
where firestopping is provided.

3.03 PLASTERING
A. Apply gypsum plaster in accordance with ASTM C842 and manufacturer's instructions.
B. Finish Texture: Float to a consistent and smooth finish.

3.04 GYPSUM PLASTER REPAIR
A. Hairline surface cracks

1. Fill void using a putty or broad knife using commercially available spackling paste. Strike
material off flush with the plaster surface.

2. Sand lightly when dry if necessary, and then re-paint.
B. Surface cracks larger than hairline up to credit card thickness.

1. Use a setting type joint compound (USG Durabond or equal) using the same method as
described above for hairline surface cracks.

C. Larger cracks/ small holes
1. Clean out loose plaster particles.
2. Fill crack/ hole with setting type joint compound (USG Durabond or equal) with a broad

knife, striking the material off flush with the surface. Allow to set.
3. Reinforce filled in crack with drywall tape embedded in setting type joint compound.

Feather edges out to smooth and begin to conceal the repair. Allow to set.
4. Sand lightly to smooth and apply another thin coat of setting type joint compound. Allow to

set. Repeat procedure as necessary to complete the repair.
D. Small patches (less than 4 inches in diameter)

1. Clean out loose plaster particles.
2. Apply bonding agent (Larsen Plaster Weld or equal) to edges of existing plaster around the

hole to be filled. Follow manufacturer’s instructions for application.
3. Old, dry wooden lath should be dampened with a water spray mist to limit suction and

uneven drying of the plaster.
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4. Fill void with milled plaster product (National Gypsum Gold Bond, USG Red Top or equal). 
Fill void full for smooth patch or leave slightly recessed as necessary to accommodate
similar finish texture.

E. Large patches
1. Scrape and remove any loose plaster or debris.
2. Reinforce with expanded metal lath, cut slightly smaller than opening, fastened to framing,

wood lath or other solid substrate.
3. Apply bonding agent (Larsen’s Plaster-Weld or equal) to edges of sound existing plaster.
4. Re-plaster using three-coat technique as per ASTM C 842 using milled plaster product

(National Gypsum Gold Bond, USG Red Top or equal).
F. Re-surfacing plastered walls

1. Sand surface. Painted surfaces may require more preparation.
2. Apply bonding agent (Larsen’s Plaster-Weld or equal). Follow manufacturer’s instructions

for application.
3. Fill any low spots with prepared veneer basecoat gypsum plaster product ( USG Diamond,

National Gypsum Kal-Kote or equal). Thickness should be no greater than 1/4” per layer.
Scratch surface for key of next layer and allow to take-up sufficiently or dry.

4. Parge entire wall area with veneer basecoat at approximately 1/16-3/32” thickness.
5. Embed glass fiber mesh (EIFS type such as Dryvit, Sto or equal) into the fresh veneer

plaster basecoat, scratching surface for subsequent finish coat. Allow to take-up
sufficiently or dry

6. Apply final finish veneer plaster (National Gypsum Kal-Kote, USG Imperial, Lime and
Gauging).

END OF SECTION 09 2300
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SECTION 09 2613
GYPSUM VENEER PLASTERING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Gypsum veneer plaster on gypsum veneer base and existing plaster.
B. Gypsum veneer base and accessories.

1.02 RELATED REQUIREMENTS
A. Section 07 8400 - Firestopping:  Top-of-wall assemblies and through-wall penetrations at fire

rated walls.
B. Section 07 9005 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum

board or plaster work.
C. Section 09 2116 - Gypsum Board Assemblies:  Metal stud framing and furring for plaster.
D. Section 09 2300 - Gypsum Plastering.

1.03 REFERENCE STANDARDS
A. ASTM C587 - Standard Specification for Gypsum Veneer Plaster; 2004 (Reapproved 2014).
B. ASTM C843 - Standard Specification for Application of Gypsum Veneer Plaster; 2017.
C. ASTM C844 - Standard Specification for Application of Gypsum Base to Receive Gypsum

Veneer Plaster; 2015.
D. ASTM C1047 - Standard Specification for Accessories For Gypsum Wallboard and Gypsum

Veneer Base; 2014a.
E. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014.
F. GA-216 - Application and Finishing of Gypsum Board; 2013.
G. GA-600 - Fire Resistance Design Manual; 2015.

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for submittal requirements

and procedures.
B. Product Data:  Provide data on veneer plaster products.
C. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing the work of this section with

minimum ten years of experience.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Gypsum Veneer Plaster:
1. Georgia-Pacific Gypsum LLC:  www.gpgypsum.com/#sle.
2. National Gypsum Company:  www.nationalgypsum.com/#sle.
3. USG:  www.usg.com/#sle.
4. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

B. Gypsum Veneer Plaster Base:
1. Continental Building Products:  www.continental-bp.com/#sle.
2. Georgia-Pacific Gypsum LLC:  www.gpgypsum.com/#sle.
3. National Gypsum Company:  www.nationalgypsum.com/#sle.
4. USG:  www.usg.com/#sle.
5. Substitutions: See Section 01 2513 - Product and Substitution Procedures.
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2.02 GYPSUM VENEER PLASTER ASSEMBLIES
A. Interior Partitions Indicated as Acoustic:  Provide completed assemblies with the following

characteristics:
1. Acoustic Attenuation:  STC of 45-49 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
B. Shaft Walls at HVAC Shafts:  Provide completed assemblies with the following characteristics:

1. Air Pressure Within Shaft:  Sustained loads of 5 lbf/sq ft with maximum mid-span
deflection of L/240.

2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on
tests conducted in accordance with ASTM E90.

C. Shaft Walls at Elevator Shafts:  Provide completed assemblies with the following
characteristics:
1. Air Pressure Within Shaft:  Intermittent loads of 5 lbf/sq ft with maximum mid-span

deflection of L/240.
2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
2.03 MATERIALS

A. Gypsum Veneer Plaster:  ASTM C587, mixed in accordance with manufacturer's instructions.
B. Standard Gypsum Veneer Base:  ASTM C1396/C1396M; sizes to minimize joints in place; ends

square cut.
1. Thickness:  3/8 inch.
2. Edges:  Square.

C. Fire-Rated Gypsum Veneer Base:  ASTM C1396/C1396M, fire rated Type X; sizes to minimize
joints in place; ends square cut.
1. Thickness:  3/8 inch.
2. Edges:  Square.

D. Gypsum Veneer Base Trim Accessories:  Zinc-coated steel or plastic, complying with ASTM
C1047.

E. Gypsum Board Accessories:  Complying with ASTM C1047, GA-216, GA-600, and ____.
F. Joint Reinforcing for Gypsum Veneer Base:  As specified in ASTM C587.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrates are ready to receive work.
B. Verify gypsum board substrate is flat, joints are taped and sanded, and surface is ready to

receive work of this Section.  Verify joint and surface perimeter accessories are in place.
C. Verify gypsum plaster base is flat, smooth and surface is ready to receive work. Verify joint and

surface perimeter accessories are in place.
3.02 PREPARATION

A. Clean surfaces of dust or loose matter.
B. Remove projections greater than 1/8 inch and fill depressions greater than 1/4 inch with

Portland cement mortar.
3.03 INSTALLATION - GYPSUM PLASTER BASE

A. Install gypsum base in accordance with ASTM C844.
B. Use drywall screws to fasten gypsum base to framing substrate.
C. Install accessories.
D. Tape, fill, and sand filled joints, edges, corners, openings, and trim to produce surface ready to

receive veneer finish.
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E. Feather coats onto adjoining surfaces so that joint camber is maximum 1/32 inch.
3.04 INSTALLATION - VENEER PLASTER

A. Install gypsum veneer plaster in accordance with ASTM C843 and manufacturer's instructions.
B. Two Coat Applications.

1. Apply base coat to a thickness of 1/8 inches
2. Apply final coat over slightly green, almost dry base coat, to a thickness of 1/16 inch.
3. Total Thickness:  3/16 inch.

C. Finish surface to flat, smooth, hard trowel finish.
3.05 PROTECTION

A. Do not permit traffic near unprotected finished surfaces.
END OF SECTION 09 2613
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SECTION 09 3000
TILING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tile for floor applications.
B. Ceramic accessories.
C. Ceramic trim.
D. Non-ceramic trim.

1.02 REFERENCE STANDARDS
A. ANSI A108/A118/A136 - American National Standard Specifications for the Installation of

Ceramic Tile (Compendium); 2017.
B. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in the

Wet-Set Method, with Portland Cement Mortar; 2014.
C. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic Tile on a

Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar; 1999
(Reaffirmed 2010).

D. ANSI A108.1c - Specifications for Contractors Option:  Installation of Ceramic Tile in the
Wet-Set Method with Portland Cement Mortar or Installation of Ceramic Tile on a Cured
Portland Cement Mortar Bed with Dry-Set or Latex-Portland Cement; 1999 (Reaffirmed 2010).

E. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive; 2009 (Revised).

F. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with
Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar; 1999 (Reaffirmed 2010).

G. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy; 1999 (Reaffirmed
2010).

H. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout; 1999 (Reaffirmed 2010).

I. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout; 1999 (Reaffirmed 2010).

J. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework;
1999 (Reaffirmed 2010).

K. ANSI A108.12 - American National Standard for Installation of Ceramic Tile with EGP (Exterior
Glue Plywood) Latex-Portland Cement Mortar; 1999 (Reaffirmed 2010).

L. ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2005 (Reaffirmed
2010).

M. ANSI A118.7 - American National Standard Specifications for High Performance Cement
Grouts for Tile Installation; 2010 (Reaffirmed 2016).

N. ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for
Thin-Set Ceramic Tile and Dimension Stone Installation; 2014.

O. ANSI A118.15 - American National Standard Specifications for Improved Modified Dry-Set
Cement Mortar; 2012.

P. ANSI A137.1 - American National Standard Specifications for Ceramic Tile; 2012.
Q. ASTM C373 - Standard Test Methods for Determination of Water Absorption and Associated

Properties by Vacuum Method for Pressed Ceramic Tiles and Glass Tiles and Boil Method for
Extruded Ceramic Tiles and Non-tile Fired Ceramic Whiteware Products; 2018.
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R. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2017.
1.03 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.
Include instructions for using grouts and adhesives.

1.04 QUALITY ASSURANCE
A. Maintain one copy of and ANSI A108/A118/A136 and TCNA (HB) on site.
B. Manufacturer Qualifications:  Company specializing in manufacturing the types of products

specified in this section, with minimum five years of documented experience.
C. Installer Qualifications:

1. Company specializing in performing tile installation, with minimum of five years of
documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.06 FIELD CONDITIONS
A. Do not install solvent-based products in an unventilated environment.
B. Maintain ambient and substrate temperature of 50 degrees F during installation of mortar

materials.
PART 2  PRODUCTS
2.01 TILE

A. Manufacturers:  
1. American Olean Corporation:  www.americanolean.com/#sle.
2. Dal-Tile Corporation:  www.daltile.com/#sle.

B. Ceramic Glazed Floor Tile, Type CT1:  ANSI A137.1, standard grade.
1. Moisture Absorption:  3.0 to 7.0 percent as tested in accordance with ASTM C373.
2. Size:  4 1/4 x 4 1/4 inch, nominal.
3. Shape:  Square.
4. Edges:  Cushioned.
5. Surface Finish:  Matte glazed.
6. Color(s):  To be selected by Architect from manufacturer's standard range.
7. Trim Units:  Matching cove and surface bullnose shapes in sizes coordinated with field tile.

2.02 TRIM AND ACCESSORIES
A. Ceramic Accessories:  Glazed finish, same color and finish as adjacent field tile; same

manufacturer as tile.
B. Ceramic Trim:  Matching surface bullnose and cove base ceramic shapes in sizes coordinated

with field tile.
1. Applications:

a. Open Edges:  Bullnose.
b. Inside Corners:  Jointed.
c. Floor to Wall Joints:  Cove base.

2. Manufacturers:  Same as for tile.
C. Non-Ceramic Trim:  Brushed stainless steel, style and dimensions to suit application, for setting

using tile mortar or adhesive.
1. Applications:

a. Transition between floor finishes of different heights.
b. Borders and other trim as indicated on drawings.

2. Manufacturers:
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a. Schluter-Systems:  www.schluter.com/#sle.
2.03 SETTING MATERIALS

A. Improved Latex-Portland Cement Mortar Bond Coat:  ANSI A118.15.
1. Applications:  Use this type of bond coat where indicated and where no other type of bond

coat is indicated.
2.04 GROUTS

A. High Performance Polymer Modified Grout:  ANSI A118.7 polymer modified cement grout.
1. Applications:  Use this type of grout where indicated and where no other type of grout is

indicated.
2. Use sanded grout for joints 1/8 inch wide and larger; use unsanded grout for joints less

than 1/8 inch wide.
3. Color(s):  As selected by Architect from manufacturer's full line.

2.05 MAINTENANCE MATERIALS
A. Tile Sealant:  Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and mildew

resistant type.
1. Applications:  Between tile and plumbing fixtures.
2. Color(s):  As selected by Architect from manufacturer's full line.

B. Grout Sealer:  Liquid-applied, moisture and stain protection for existing or new Portland cement
grout.
1. Composition:  Water-based colorless silicone.

2.06 ACCESSORY MATERIALS
A. Concrete Floor Slab Crack Isolation Membrane:  Material complying with ANSI A118.12; not

intended as waterproofing.
1. Crack Resistance:  No failure at 1/16 inch gap, minimum.
2. Fluid or Trowel Applied Type:

a. Material:  Synthetic rubber or Acrylic.
b. Thickness:  20 mils, maximum.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free, and are ready to receive tile.

C. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of
setting materials to sub-floor surfaces.

D. Cementitious Subfloor Surfaces:  Verify that substrates are ready for tiling installation by testing
for moisture and alkalinity (pH).
1. Obtain instructions if test results are not within limits recommended by tiling material 

manufacturer and setting material manufacturer.
E. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION
A. Protect surrounding work from damage.
B. Vacuum clean surfaces and damp clean.
C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable

flatness tolerances.
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3.03 INSTALLATION - GENERAL
A. Install tile, thresholds, and stair treads and grout in accordance with applicable requirements of

ANSI A108.1a through ANSI A108.13, manufacturer's instructions, and TCNA (HB)
recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.
C. Provide layout with 1/8" wide joints.
D. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases

neatly.  Align floor joints.
E. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make grout

joints without voids, cracks, excess mortar or excess grout, or too little grout.
F. Form internal angles square and external angles bullnosed.
G. Install ceramic accessories rigidly in prepared openings.
H. Install non-ceramic trim in accordance with manufacturer's instructions.
I. Sound tile after setting.  Replace hollow sounding units.
J. Keep control and expansion joints free of mortar, grout, and adhesive.
K. Prior to grouting, allow installation to completely cure; minimum of 48 hours.
L. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.
M. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either

bond breaker tape or backer rod as appropriate to prevent three-sided bonding.
N. Apply sealant to junction of tile and dissimilar materials and junction of dissimilar planes.

3.04 INSTALLATION - FLOORS - THIN-SET METHODS
A. Over interior concrete substrates, install in accordance with TCNA (HB) Method F113, dry-set or

latex-Portland cement bond coat, with standard grout, unless otherwise indicated.
1. Use uncoupling membrane under all tile unless other underlayment is indicated.

B. Over self-leveling underlayment on concrete, install similar to TCA Handbook Method F122.
with anti-fracture membrane and latex-portland cement bond coat and standard mortar. Verify
that all materials are compatible with self-leveling underlayment prior to installation.

3.05 INSTALLATION - FLOORS - MORTAR BED METHODS
A. Over interior concrete substrates, install in accordance with TCNA (HB) Method F111, with

cleavage membrane, unless otherwise indicated.
B. Cleavage Membrane: Lap edges and ends.
C. Mortar Bed Thickness:  5/8 inch, unless otherwise indicated.

3.06 CLEANING
A. Clean tile and grout surfaces.

3.07 PROTECTION
A. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION 09 3000

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20A108/A118/A136
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SECTION 09 6500
RESILIENT FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Resilient sheet flooring.
B. Resilient base.
C. Resilient rubber tile flooring.
D. Installation accessories.

1.02 RELATED SECTIONS
A. Section 01 2300 - Alternates.
B. Section 03 5400 - Self-Leveling Underlayment.

1.03 ALTERNATES
A. Refer to Section 01 2300 - Alternates for product alternatives affecting this Section.
B. Alternate 2:  Provide and install vinyl composition floor tile in lieu of gypsum underlayment wear

layer.
1.04 REFERENCE STANDARDS

A. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source; 2014c.

B. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2011.

C. ASTM F1344 - Standard Specification for Rubber Floor Tile; 2015.
D. ASTM F1861 - Standard Specification for Resilient Wall Base; 2008 (Reapproved 2012).
E. ASTM F1913 - Standard Specification for Vinyl Sheet Floor Covering Without Backing; 2004

(Reapproved 2014).
F. ASTM F2034 - Standard Specification for Sheet Linoleum Floor Covering; 2008 (Reapproved

2013).
G. BAAQMD 8-51 - Bay Area Air Quality Management District Regulation 8, Rule 51, Adhesive and

Sealant Products; www.baaqmd.gov; 2002.
H. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using

a Radiant Heat Energy Source; 2015.
I. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition;

www.aqmd.gov.
1.05 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

C. Shop Drawings:  Indicate seaming plan for each unit type.
D. Selection Samples:  Submit manufacturer's complete set of color samples for Architect's initial

selection for each type of flooring material.
E. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning, stripping, and re-waxing.
F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 7700 - Closeout Procedures, for additional provisions.
2. Extra Flooring Material: Quantity equivalent to 2 percent of each type and color.
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3. Extra Wall Base: Quantity equivalent to 2 percent of each type and color.
4. Extra Stair Materials:  Quantity equivalent to 2 percent of each type and color.

PART 2  PRODUCTS
2.01 SHEET FLOORING

A. Linoleum Sheet Flooring:  Homogeneous wear layer bonded to backing, with color and pattern
through wear layer thickness:
1. Minimum Requirements:  Comply with ASTM F2034, Type corresponding to type specified.
2. Backing:  Jute fabric.
3. Thickness:  0.100 inch, minimum, excluding backing.
4. Pattern:  Solid color.
5. Manufacturers:

a. Forbo Linoleum, Inc; Product Marmoleum:  www.forbo-industries.com.
b.

2.02 TILE FLOORING
A. Alternate Bid Item:  Vinyl Composition Tile (VCT.1):  Homogeneous, with color extending

throughout thickness, and:
1. Manufacturers:

a. Armstrong World Industries, Inc:  www.armstrong.com.
b. Johnsonite, a Tarkett Company:  www.johnsonite.com.
c. Mannington Mills, Inc:  www.mannington.com.
d. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2. Minimum Requirements:  Comply with ASTM F1066, of Class corresponding to type
specified.

3. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with ASTM E 648 or NFPA 253.

4. Size:  12 by 12 inch.
5. Thickness:  0.125 inch.
6. Color:  To be selected by Architect from manufacturer's full range.

B. Rubber Tile (RT):  Homogeneous color and pattern throughout thickness, and:
1. Manufacturers:

a. Johnsonite, a Tarkett Company:  www.johnsonite.com/#sle.
b. Roppe:  www.roppe.com

2. Minimum Requirements:  Comply with ASTM F1344, of Class corresponding to type
specified.

3. Size:  12 x 12 inch.
4. Overall Thickness:  0.375 inch.
5. Color: To be selected by Architect from Manufacturer's standards.
6. Texture:  Hammered.
7. Color:  To be selected by Architect from manufacturer's full range.
8. Manufacturer:

a. Roppe; Product Designer's Choice:  www.roppe.com.
b. Substitutions: See Section 01 6000 - Material and Equipment.

2.03 RESILIENT BASE
A. Resilient Base (RB.1, RB.2 and RB.3):  ASTM F 1861, Type TP, rubber, thermoplastic; top set

Style B, Cove, contoured wallbase and as follows:
1. Manufacturers:

a. Johnsonite, a Tarkett Company:  www.johnsonite.com.
b. Roppe Corp:  www.roppe.com.
c. Products:  See Materials Finish List and Finish Schedule on Drawings for styles, size,

colors and locations.
d. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.
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B. Resilient Tub Molding:
1. Johnsonite, a Tarkett Company; Product TM-50A:  www.johnsite.com.
2. Color:  White.
3. Finish:  Smooth luster.
4. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.

2.04 ACCESSORIES
A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.
B. Primers, Adhesives, and Seaming Materials:  Waterproof; types recommended by flooring

manufacturer.
C. All adhesive products must be "Green Label" tested and certified.

1. Provide only products having lower volatile organic compound (VOC) content than required
by the more stringent of the South Coast Air Quality Management District Rule No.1168
and the Bay Area Air Quality Management District Regulation 8, Rule 51.

D. Moldings, Transition and Edge Strips:  Metal.
1. Manufacturers:

a. Schluter Systems:  www.schluter.com.
1) Products and Locations:  See Finish Schedule.

b. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive resilient flooring.

B. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of
adhesive materials to sub-floor surfaces.

C. Verify that concrete sub-floor surfaces are dry enough and ready for resilient flooring installation
by testing for moisture emission rate and alkalinity in accordance with ASTM F710; obtain
instructions if test results are not within limits recommended by resilient flooring manufacturer
and adhesive materials manufacturer.

D. Verify that required floor-mounted utilities are in correct location.
3.02 PREPARATION

A. Coordinate with Section 06 2000 - Finish Carpentry for the installation of underlayment
immediately prior to installing the resilient flooring.

B. Remove sub-floor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other
defects with sub-floor filler to achieve smooth, flat, hard surface.

C. Prohibit traffic until filler is cured.
D. Clean substrate.
E. Apply primer as required to prevent "bleed-through" or interference with adhesion by substances

that cannot be removed.  
3.03 INSTALLATION

A. Starting installation constitutes acceptance of sub-floor conditions.
B. Install in accordance with manufacturer's instructions.
C. Spread only enough adhesive to permit installation of materials before initial set.
D. Fit joints tightly.
E. Set flooring in place, press with heavy roller to attain full adhesion.
F. Where type of floor finish, pattern, or color are different on opposite sides of door, terminate

flooring under centerline of door.
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G. Install edge strips at unprotected or exposed edges, where flooring terminates, and where
indicated.

H. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

I. Maintain room temperature per manufacturer's recommendations.
3.04 SHEET FLOORING

A. Lay flooring with joints and seams parallel to longer room dimensions, to produce minimum
number of seams.  Lay out seams to avoid widths less than 1/3 of roll width; match patterns
carefully at seams. Roll seams and match patterns.

B. Double cut sheet at seams.
C. Lay flooring with tightly butted seams, without any seam sealer unless otherwise indicated.
D. Where floor finishes are different on opposite sides of door, terminate flooring under centerline

of door.
E. Install edge strips at unprotected or exposed edges, where flooring terminates, and where

indicated.  Before installation of flooring, secure metal strips with stainless steel screws. Secure
resilient strips by adhesive.

F. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

3.05 TILE FLOORING
A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless

otherwise indicated in manufacturer's installation instructions.
B. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile pattern.
C. Install tile to indicated pattern.  Allow minimum 1/2 full size tile width at room or area perimeter.
D. Install edge strips at unprotected or exposed edges, where flooring terminates, and where

indicated.  After installation of flooring, secure metal strips with stainless steel screws. Secure
resilient strips with adhesive.

3.06 INSTALLATION - BASE
A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches between joints.
B. Miter internal corners.  At external corners, use premolded units.  At exposed ends, use

premolded units.
C. Install base on solid backing. Install filler to provide a smooth installation surface where installed

over coved sheet vinyl flooring as indicated on drawings. Bond tightly to wall and floor surfaces.
D. Scribe and fit to door frames and other interruptions.

3.07 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's instructions.
C. Clean sheet flooring in accordance with manufacturer's instructions.

3.08 PROTECTION
A. Prohibit traffic on resilient flooring for 48-hours after installation.

END OF SECTION 09 6500
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SECTION 09 6623
RESINOUS MATRIX TERRAZZO FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Epoxy matrix terrazzo with ground and polished finish.
B. Terazzo repair.

1.02 REFERENCE STANDARDS
A. NTMA (GRAD) - Aggregate Gradation Standards; Current Edition.
B. NTMA (EPOXY) - Epoxy Terrazzo Specifications; Current Edition.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Samples:  Submit two samples, ___ inch by ___ inch in size illustrating color, chip size and

variation, chip gradation, matrix color, and typical divider strip.
C. Installer's Qualification Statement.

1.04 QUALITY ASSURANCE
A. Perform work in accordance with NTMA recommendations as posted at their web site at

www.ntma.com.
B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section.
1. Minimum five years of documented experience.
2. Associate member firm of the National Terrazzo and Mosaic Association, Inc.

C. Installer Qualifications:  Company specializing in performing the type of work specified in this
section.
1. Minimum five years of documented experience.
2. Contractor member of the National Terrazzo and Mosaic Association, Inc.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Store terrazzo materials in a dry, secure area.
B. Maintain minimum temperature of 60 degrees F.
C. Keep products away from fire or open flame.

1.06 FIELD CONDITIONS
A. Do not install terrazzo when temperature is below 50 degrees F or above 90 degrees F.
B. Maintain temperature within specified range 24 hours before, during, and 72 hours after

installation of flooring.
C. Provide ambient lighting level of 50 ft candles, measured at floor surface.

PART 2  PRODUCTS
2.01 EPOXY MATRIX TERRAZZO APPLICATIONS

A. Floors:
1. Thickness:  3/8 inch, nominal.
2. Aggregate Type:  Match existing.
3. Aggregate Size:  Match existing.

2.02 MATERIALS
A. Epoxy Matrix Terrazzo:  Aggregate and matrix mix applied to substrate, troweled flat, and

ground smooth.
1. Mix Proportions:  As required to achieve appearance specified.
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B. Matrix:  Two component resin and epoxy hardener with mineral filler and color pigment,
non-volatile, thermo-setting.

C. Aggregate:  Type as indicated; sized in accordance with NTMA aggregate gradation standards;
color(s) as indicated, uniform in color.

D. Finishing Grout:  Epoxy, color to match terrazzo matrix.
2.03 ACCESSORIES

A. Sealer:  Colorless, non-yellowing, penetrating liquid type to completely seal matrix surface; not
detrimental to terrazzo components. 

B. Primer:  ________.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
materials to subfloor surfaces.

3.02 PREPARATION
A. Clean substrate of foreign matter.
B. Prepare concrete subfloor by mechanically abrading surface in accordance with manufacturer's

instructions.
C. Apply primer in accordance with manufacturer's instructions.

3.03 INSTALLATION
A. Place terrazzo mix over substrate to thickness indicated.

3.04 FINISHING
A. Finish terrazzo to NTMA requirements.
B. Produce terrazzo finish surface to match existing, with 70 percent chip exposed.
C. Grind terrazzo surfaces with power disc machine; sequence with coarse to fine grit abrasive,

using a wet method or using a dry grinder with vacuum to control dust.
D. Apply grout to fill voids exposed from grinding.
E. Remove grout coat by grinding, using a fine grit abrasive.

3.05 CLEANING
A. Scrub and clean terrazzo surfaces with neutral pH cleaner in accordance with manufacturer's

instructions.  Let dry.
B. Immediately after terrazzo has dried, apply sealer in accordance with manufacturer's

instructions.
C. Polish surfaces in accordance with manufacturer's instructions.

END OF SECTION 09 6623
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SECTION 09 7700
FIBERGLASS REINFORCED PANELS (FRP)

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Prefinished polyester glass reinforced plastic sheets.
B. Base and Molding.
C. Accessories.

1.02 RELATED SECTIONS
A. Section 09 2116 - Gypsum Board Assemblies.

1.03 REFERENCES
A. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of

Plastics; 2010.
B. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 1998 (reapproved 2010).
C. ASTM D638 - Standard Test Method for Tensile Properties of Plastics; 2014.
D. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and Reinforced

Plastics and Electrical Insulating Materials; 2017.
E. ASTM D2583 - Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a

Barcol Impressor; 2013.
F. ASTM D5319 - Standard Specification for Glass-Fiber Reinforced Polyester Wall and Ceiling

Panels; 2017.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2017.
1.04 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Selection Samples:  Submit manufacturer’s standard color pattern selection samples
representing manufacturer's full range of available colors and patterns.

C. E. Manufacturers Material Safety Data Sheets (MSDS) for adhesives, sealants and other
pertinent materials prior to their delivery to the site.

1.05 QUALITY ASSURANCE
A. Panels, trims, moldings, base, fasteners and adhesives provided by the same manufacturer.

1.06 DELIVERY AND STORAGE OF MATERIALS
A. Materials are to be factory packaged on strong pallets.
B. Store panels and trim lying flat, under cover and protected from the elements.  Allow panels to

acclimate to room temperature (range of 60 to 75°F) for 48 hours prior to installation.
1.07 ENVIRONMENTAL CONDITIONS

A. Building should be fully enclosed prior to installation with sufficient heat (70°) and ventilation
consistent with good working conditions for finish work.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Marlite, www.marlite.com.
B. See Section 01 2513 - Product and Substitution Procedures.

2.02 PANELS
A. Fiberglass reinforced thermosetting polyester resin panel sheets complying with ASTM D 5319.
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1. Coating:  Multi-layer print, primer and finish coats or applied over-layer.
2. Dimensions.

a. Wall Panels:  0.090 inch thick by 4 foot wide panels in 8 foot or 10 foot lengths. 
Choose panel sizes to minimize horizontal seams.  No seams are allowed for finish
heights less than or equal to 8 feet.

b. Front Finish:  Pebble.
c. Front Finish:  Smooth.
d. Back Surface:  Smooth.

1) Minor imperfections which do not affect functional properties are acceptable.
e. Color:  To be selected from manufacturers complete range of standard colors.

B. Properties:  Resistant to rot, corrosion, staining, denting, peeling, and splintering.
1. Flexural Strength - 1.0 x 104 psi per ASTM D790.
2. Flexural Modulus - 3.1 x 105 psi per ASTM D790.
3. Tensile Strength - 7.0 x 103 psi per ASTM D638.
4. Tensile Modulus - 1.6 x 105 psi per ASTM D638.
5. Water Absorption - 0.72% per ASTM D570.
6. Barcol Hardness (scratch resistance) of 35 55 as per ASTM D2583.
7. Izod Impact Strength of 72 ft. lbs./in ASTM D256.

2.03 BASE AND MOLDINGS
A. PVC Base Molding shall be a Rigid extruded PVC with integral color .

1. Base Profiles for 0.090 inch thick panels
a. M 612 FRP Base Molding
b. M 651 Inside Corner
c. M 660 Outside Corner
d. M 620 LH End Cap
e. M 625 RH End Cap

2. Color:  To be selected from manufacturers complete range of standard colors.
B. PVC trim specified shall be extruded rigid or semi-rigid PVC with integral color in 8 ot 10 foot

lengths.
1. PVC Trim:  Thin-wall seni-rigid extruded PVC.  Profiles for 0.090 inch thick panels.

a. M 350 Inside Corner.
b. M 360 Outside Corner.
c. M 365 Division.
d. M 370 Edge.
e. V 177 135° Inside Corner (available in white only).
f. V 179 135° Outside Corner (available in white only).
g. Color:  To be selected from manufacturers complete range of standard colors.

2.04 ACCESSORIES
A. Fasteners:  Non-staining nylon drive rivets, of length to suit project conditions and color to

match panels.
B. Adhesives:  As recommended and provided by panel manufacturer complying with ASTM C

557.
C. Sealants:  As recommended and provided by panel manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
3.02 PREPARATION

A. Apply panels over a smooth , solid, flat, clean subwall.
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3.03 CONDITIONING
A. Panels shall be opened and allowed to acclimate for 48 hours prior to installation.  Room

temperature shall be approximately 70° F.
3.04 INSTALLATION

A. Install all panels in strict accordance with manufacturer's installation instructions.
B. All moldings shall provide for a minimum 1/8 inch expansion joint to insure  proper installation.
C. Install panels with low-VOC adhesive and sealant as recommended by manufacturer.

3.05 CLEANING
A. Clean surface after completion of building construction.

3.06 PROTECTION
A. Protect installed panels from subsequent construction operations.

3.07 MAINTENANCE
A. Wipe down using a damp cloth and mild soap solution or cleaner.
B. Refer to manufacturer's specific cleaning recommendations Do not use abrasive cleaners.

END OF SECTION 09 7700
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SECTION 09 9000
PAINTING AND COATING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Finish all interior and exterior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated.

1.02 RELATED SECTIONS
A. Section 05 5000 - Metal Fabrications:  Shop-primed items.
B. Section 08 1113 - Hollow Metal Doors and Frames.
C. Section 09 2116 - Gypsum Board Assemblies.

1.03 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency; current edition.
B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications;

2014.
C. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Base Materials; 2007.
D. GreenSeal GS-11 - Paints and Coatings; 2013.

1.04 DEFINITIONS
1.05 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating
range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Where sheen is not specified, discuss sheen options with Architect before preparing

samples, to eliminate sheens definitely not required.
3. Allow 30 days for approval process, after receipt of complete samples by Architect.
4. Paint color submittals will not be considered until color submittals for major materials not to

be painted, such as masonry, have been approved.
C. Samples:  Samples of stained finishes and natural finishes on sample of actual wood or other

substrate (such as Hardi siding) to be painted after preliminary color selection but before final
painting begins.

D. Painter shall expect to submit up to three samples of interior colors and up to six samples of
exterior colors.

E. Product Data: Provide data on specified products, describing physical performance
characteristics; including patterns, colors available and compliance with regulatory
requirements.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Paint and Coatings:  1 gallon of each color; store where directed.
2. Label each container with color in addition to the manufacturer's label.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum 3 years experience.



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

09 9000 - 2 PAINTING AND COATING

1.07 REGULATORY REQUIREMENTS
A. Flame spread ratings shall be in accordance to H.U.D. MPS 405-8.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.09 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Do not apply exterior coatings during rain or snow, or when relative humidity is outside the

humidity ranges required by the paint product manufacturer.
D. Minimum Application Temperatures for Latex Paints:  45 degrees F for interiors; 50 degrees F

for exterior; unless required otherwise by manufacturer's instructions.
E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide all paint and coating products used in any individual system from the same
manufacturer; no exceptions.

B. Paints, Stains, Sealers and Fillers:
1. Basis of Design:  The Sherwin-Williams Company; www.sherwin-williams.com.
2. Other approved manufacturers:

a. Benjamin Moore & Co:  www.benjaminmoore.com/#sle.
b. PPG Paints:  www.ppgpaints.com/#sle.
c. Valspar Corporation:  valsparpaint.com.
d. Diamond Vogel: www.diamondvogel.com.

3. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.
2.02 PAINTS AND COATINGS - GENERAL

A. Paints and Coatings:  Ready mixed, unless intended to be a field-catalyzed coating.
1. Provide paints and coatings of a soft paste consistency, capable of being readily and

uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Supply each coating material in quantity required to complete entire project's work from a
single production run.

3. Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure
is specifically described in manufacturer's product instructions.

B. Primers:  Where the manufacturer offers options on primers for a particular substrate, use
primer categorized as "best" by the manufacturer.

C. Volatile Organic Compound (VOC) Content:  
1. All interior paints and primers must comply with current Green Seal Standards for low VOC

limits. The calculation of VOC shall exclude water and colorants added at the point-of-sale.
PRODUCT TYPE VOC LEVEL (in g/L)

Flat Topcoat 50
Non-Flat Topcoat 50
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 Primer or Undercoat 100
Floor Paint 50

Anti-Corrosive Coating 100
Stains 250

2.03 ACCESSORY MATERIALS
A. Accessory Materials:  Provide all primers, sealers, cleaning agents, cleaning cloths, sanding

materials, and clean-up materials required to achieve the finishes specified whether specifically
indicated or not; commercial quality.

B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially affect proper application.
C. Test shop-applied primer for compatibility with subsequent cover materials.
D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes

unless moisture content of surfaces are below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Masonry, Concrete, and Concrete Unit Masonry:  12 percent.
3. Interior Wood:  15 percent, measured in accordance with ASTM D4442.
4. Exterior Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to coating application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces or finishing.
D. Seal surfaces that might cause bleed through or staining of topcoat.
E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate

and bleach.  Rinse with clean water and allow surface to dry.
F. Concrete and Unit Masonry Surfaces to be Painted:  Remove dirt, loose mortar, scale, salt or

alkali powder, and other foreign matter.  Remove oil and grease with a solution of tri-sodium
phosphate; rinse well and allow to dry.  Remove stains caused by weathering of corroding
metals with a solution of sodium metasilicate after thoroughly wetting with water.  Allow to dry.

G. Gypsum Board Surfaces to be Painted:  Fill minor defects with filler compound.  Spot prime
defects after repair.

H. Uncorroded Uncoated Steel and Iron Surfaces to be Painted:  Remove grease, mill scale, weld
splatter, dirt, and rust.  Where heavy coatings of scale are evident, remove by hand wire
brushing or sandblasting; clean by washing with solvent.  Apply a treatment of phosphoric acid
solution, ensuring weld joints, bolts, and nuts are similarly cleaned.  Prime paint entire surface;
spot prime after repairs.

I. Shop-Primed Steel Surfaces to be Finish Painted:  Sand and scrape to remove loose primer
and rust.  Feather edges to make touch-up patches inconspicuous.  Clean surfaces with
solvent.  Prime bare steel surfaces.  Re-prime entire shop-primed item.

J. Interior Wood Surfaces to Receive Transparent Finish:  Wipe off dust and grit prior to sealing,
seal knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after sealer
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has dried; sand lightly between coats.  Prime concealed surfaces with gloss varnish reduced 25
percent with thinner.

K. Exterior Wood Surfaces to Receive Opaque Finish:  Remove dust, grit, and foreign matter. 
Seal knots, pitch streaks, and sappy sections.  Fill nail holes with tinted exterior calking
compound after prime coat has been applied.  Back prime concealed surfaces before
installation.

L. Wood Doors to be Field-Finished:  Seal wood door top and bottom edge surfaces with clear
sealer.

M. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
3.03 APPLICATION

A. Apply products in accordance with manufacturer's instructions.
B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is

applied.
C. Apply each coat to uniform appearance.
D. Sand wood and metal surfaces lightly between coats to achieve required finish.
E. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior

to applying next coat.
F. Wood to Receive Transparent Finishes:  Tint fillers to match wood.  Work fillers into the grain

before set.  Wipe excess from surface.
G. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
H. Application shall be by brush, roller or spray according to manufacturer's instructions.  If spray

application is used the surface must be back rolled.
I. Touch-ups:  Where due to the type of surface and/or type of paint, touch-up is visible, repaint

the entire surface (i.e. gypsum board, wall-to-wall).
J. Supply suitable primer to jobsite for use by siding installers (all cut ends of siding to be primed).

3.04 SCHEDULE - SURFACES TO BE FINISHED
A. The following is an outline of items to be finished.  The outline is general and is not intended as

a complete schedule.
1. Painting of exterior wood trim including any non-clad trim, soffits, fascia, and

miscellaneous exterior wood.  Exterior trim to be brushed not sprayed.  All trim to be
back-primed prior to installation.

2. Painting all exterior metal without a factory finish including metal doors, metal door frames,
stairs, metal railings, corner protection angles, mechanical equipment, electrical
equipment, meter housings and, etc.

3. Staining and varnishing of interior wood that is not prefinished or indicated to be painted
including doors and frames, handrails, cut end of prefinished woodwork, field cut edges of
interior doors, miscellaneous interior hardwood trim, etc.

4. Painting of all interior, non-prefinished wood.
5. Painting of all gypsum board where scheduled.
6. Painting of all mechanical and electrical work exposed in finished rooms including ceiling

and wall grilles, and surfaces of electrical cabinets.
7. Painting all interior ferrous metal without factory finish includingmetal walls, metal ceilings,

metal doors, metal door frames, stairs, metal railings, corner protection angles,
mechanical equipment, electrical equipment, and, etc.

8. Painting of flashing exposed in the finish work except for flashing having a painted factory
finish.

9. Labeling of all storm drains or storm inlets with a painted stencil that reads, "Caution -
Leads to lakes!"

B. Paint the surfaces described below under Schedule - Paint Systems.
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1. Exterior Wood (trim, moldings, panels, etc.):
a. 1 coat A-100 Exterior Oil Wood Primer.
b. 2 coats SuperPaint Exterior Latex Satin.

2. Exterior Metal (verify metal type):
a. 1 coat Pro Industrial Pro-Cryl Universal Primer.
b. 1 coat Direct-to-Metal Enamel (provide 2 coats at metal doors).

3. Fiber Cement Board (pre-primed siding and trim):
a. 1 coat Loxon Exterior Acrylic Masonry Primer (prime field-cut exposed surfaces).
b. 2 coats Duration Coating Exterior Latex Satin.
c. 3 colors, 2 siding colors and 1 contrasting trim color.

4. Pavement Markings:
a. 1 coat Pro-Park Waterborne Traffic Marking Paint.

5. Interior Concrete Masonry Units (where epoxy paint is scheduled):
a. 1 coat Loxon Concrete & Masonry Primer.
b. 1 coat Pro Industrial Pre-Catalyzed Water Based Epoxy.

6. Interior Metal - Painted (verify metal type):
a. 1 coat Pro Industrial Pro-Cryl Universal Primer.
b. 1 coat Industrial Enamel 100.

7. Metal Mechanical/Electrical Equipment at finished spaces and ceilings of Custodial
Closets:
a. 1 coat Pro Industrial Pro-Cryl Universal Primer.
b. 1 coat Industrial Enamel 100.

8. Interior Gypsum Board (all bath walls and ceilings):
a. 1 coat ProGreen 200 Interior Latex Wall Primer.
b. 2 coats ProGreen 200 Interior Latex Semi-gloss.

9. Interior Gypsum Board (all other areas):
a. 1 coat ProGreen 200 Interior Latex Wall Primer.
b. 2 coats ProGreen 200 Interior Latex Eg-Shel.
c. All ceilings to be Ceiling White.
d. All units to be Builder White.
e. All common rooms and halls to be color selected by Architect.

10. Interior wood:
a. 1 coat Wood Classics FastDry Sanding Sealer.
b. 1 coat Wood Classics 250 VOC Interior Oil Stain.
c. 1 coat Wood Classics FastDry Varnish Hand Rubbed Satin.

11. Interior concrete:
a. Rough masonry primer: B28W0025 - PrepRite Block Filler White.
b. 2 coats A97W00151 - Duration Home Interior Latex Satin Extra White

END OF SECTION 09 9000
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SECTION 10 1410
EXTERIOR SIGNAGE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Address Signs.
B. Traffic Signs.
C. Building Identification Signs.
D. Directional Signs.

1.02 RELATED SECTIONS
1.03 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data:  Provide manufacturer's product data for each type of sign.
C. Samples:  Submit two samples of each sign form and material showing finishes, colors, surface

textures and qualities of manufacturer.
D. Manufacturer's Instructions:  Indicate installation requirements.

PART 2  PRODUCTS
2.01 BUILDING ADDRESS NUMBERS AND LETTERS

A. Cast Metal Letters:
1. Provide aluminum, brushed, size as indicated on drawings, by Gemini signs or equal;

www.geminisignletters.com. Letter style as selected by the Architect from the
manufacturer's standard selections.
a. Building Address Numbers: West entry and at south retaining wall.  Address at south

retaining wall shall include street name.
2.02 TRAFFIC SIGNS

A. Signs shall be manufactured from 16 gage steel and shall be 12" x 18". Signs shall have
standard traffic symbols as indicated. At exterior locations, mount sign on U-channel steel post.
Posts shall be 10' long with 5' above ground.

B. Provide the following signs and quantities:
1. Accessible Parking (1).
2. No Parking (1)
3. Stop Sign (1).

2.03 DIRECTIONAL SIGNAGE
A. Sign shall be manufactured from 16 gage steel and shall be 12" x 12". Sign shall have standard

wheelchair symbol above the word 'ACCESS'.  An arrow shall be below the lettering pointing in
the direction of the accessible entrance.  Mount sign to building using anchoring devices
suitable to wall cladding material.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install address signs using screws matching color of sign supplied by manufacturer.  Install

traffic signs on posts driven to frost depth.
END OF SECTION 10 1410
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SECTION 10 1421
INTERIOR SIGNAGE

PART 1    GENERAL
1.01 SECTION INCLUDES

A. Interior signage of the following types:
1. ADA compliant interior signage, custom construction.

1.02 REFERENCES
A. ANSI/ICC A117.1 - Accessible and Useable Buildings and Facilities; 1998.
B. ATBCB ADAAG - Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings

and Facilities (ADAAG); U.S. Architectural Transportation Barriers Compliance Board; 2004.
1.03 SUBMITTALS

A. See Section 01 3323  - Shop Drawings, Product Data and Samples for requirements for
submittal procedures.

B. Product Data: Manufacturer's descriptive literature.
C. Shop Drawings: List sign styles, lettering, locations and dimensions of each interior sign.
D. Selection Samples: One complete set of color chips representing manufacturer's full range of

available colors.
1.04 QUALITY ASSURANCE

A. Regulatory Requirements: Comply with requirements of ANSI/ICC A117.1 and ADAAG.
PART 2    PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturers:
1. Designer Sign Systems; www.designersign.com.
2. Take Form; www.takeform.net.
3. ASI; www.asimodulex.com.
4. Serigraphics Sign Systems; www.serigraphicssign.com.
5. GSI; www.signsbygsi.com.
6. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 INTERIOR SIGNAGE SYSTEM
A. Signs shall be 1/16" thick matte finish plastic with 1/4" radius corners.  Signs shall have tactile

1/32" raised text and symbols such that the text and sign surface are contrasting colors and
ADA-compliant including Grade 2 Braille.  Typeface of text shall be CG Triumvirate Bold, text
shall be all upper case, symbols and numbers as indicated below. Color for signs and typeface
shall be selected from manufacturer's standard colors by the Architect.  Signs shall be adhesive
mounted.

2.03 ROOM IDENTIFICATION SIGNS
A. Signs shall be 4" x 10", sign type as described under interior signage system above. Provide the

following signs with 1" text indicated below and the quantities indicated in the parenthesis
following the text. Organize text on two rows where necessary to minimize sign length.
1. "IN CASE OF FIRE DO NOT USE ELEVATOR " (provide one for each floor, install at each

elevator lobby).
2. Basement Level

a. "STORAGE" - ST9 (3)
b. "ELECTRICAL" - ST9/ST9A (1)
c. "WATER" - ST9 (1)
d. "EXIT" -ST9 (3)
e. "LAUNDRY" - ST9 (1)
f. "TENANT STORAGE" - ST9 (4)
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g. "TRASH/RECYCLING" - ST9 (1)
3. First Level

a. "STORAGE" - ST9 (1)
b. "TOILET" - ST8 (1)

4. Second Level
a. "ELECTRICAL" - ST9 (1)
b. "JANITOR" ST9 (1)

5. Third Level
a. "ELECTRICAL" - ST9 (1)
b. "JANITOR" ST9 (1)

6. Fourth Level
a. "STORAGE" - ST9 (1)
b. "JANITOR" ST9 (1)

7. Fifth Level
a. "STORAGE" - ST9 (1)
b. "MECHANICAL" - ST9 (2)

2.04 APARTMENT IDENTIFICATION SIGNS
A. Provide one sign, 4" x 4", with three 1-1/2" numbers for each apartment.  Sign type as described

under interior signage system above. Coordinate numbering of signs with Owner and Architect
prior to fabrication.

2.05 STAIR ID SIGNAGE
A. Sign type as described under interior signage system above.
B. Interior Stairwells: Provide 12" x 12" signage with text conforming to Life Safety Code 7.2.2.5.4

indicating floor level, terminus of top and bottom of enclosure, identification of enclosure, floor
level of and direction to exit discharge.  Locate inside enclosure 60" above floor landing in a
visible position.

C. Level ID: Provide 5" x 5" signage with text indicating floor level. Locate inside enclosure 60"
above floor landing in a visible position.

2.06 ELEVATOR SIGNAGE
A. Provide 8" x 5" signage with text to read "In case of fire elevators are out of service, use exit"

with fire safety graphic at each elevator opening. Sign type as described under interior signage
system above.

B. "FLOOR #" (# shall be equal to floor number, provide one for each floor at each elevator, install
at each elevator lobby).

2.07 HANDICAP ACCESS DECAL
A. Provide one decal to be mounted on glass at the west entrance with International Symbol of

Accessibility.
PART 3    EXECUTION
3.01 EXAMINATION

A. Examine installation areas to ensure that conditions are suitable for installation.
B. Examine signage for defects prior to installation. Do not install damaged signage.

3.02 PREPARATION
A. Verify mounting heights and locations for interior signage will comply with referenced standards.
B. Clean mounting locations of dirt, dust, grease or similar conditions that would prevent proper

installation.
3.03 INSTALLATION

A. Install signs level, plumb, without distortion, and in proper relationship with adjacent surfaces
using manufacturer's recommended standard mounting system.
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1. Mounting: Mount with acrylic VHB double sided tape.
B. Remove adhesive from exposed sign surfaces as recommended by manufacturer.
C. Clean signs after installation as recommended by manufacturer.
D. Replace damaged products before Substantial Completion.

END OF SECTION 10 1421
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SECTION 10 2800
TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Accessories for residential bathrooms and public restrooms.
1.02 RELATED SECTIONS

A. Section 06 1000 - Rough Carpentry for placement of concealed anchor devices.
B. Section 06 2000 - Finish Carpentry: for installation of accessories.
C. Section 08 8313 - Mirrored Glass.

1.03 REFERENCE STANDARDS
A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless

Steel Tubing for General Service; 2015.
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar; 2015.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with the placement of internal wall reinforcement to receive anchor
attachments.

1.05 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide data on accessories describing size, finish, details of function,

attachment methods.
C. Manufacturer's Installation Instructions:  Indicate special procedures and conditions requiring

special attention.
1.06 COORDINATION

A. Coordinate the work with the placement of internal wall reinforcement to receive anchor
attachments.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturers:
1. Gamco; www.gamcousa.com
2. American Specialties, Inc:  www.americanspecialties.com
3. Bobrick Washroom Equipment, Inc:  www.bobrick.com
4. Basco: www.bascoinc.com.
5. Bradley Corporation:  www.bradleycorp.com
6. Moen:  www.moen.com.
7. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

B. All items of each type to be made by the same manufacturer.
2.02 MATERIALS

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete
with anchors and fittings, steel anchor plates, adapters, and anchor components for installation.
1. Grind welded joints smooth.
2. Fabricate units made of metal sheet of seamless sheets, with flat surfaces.

B. Stainless Steel Sheet:  ASTM A666, Type 304.
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C. Stainless Steel Tubing:  ASTM A269, Type 304 or 316.
D. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with

G90/Z275 coating.
E. Fasteners, Screws, and Bolts:  Hot dip galvanized, tamper-proof, security type.
F. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer for

component and substrate.
2.03 FINISHES

A. Stainless Steel:  Satin finish, unless otherwise noted.
B. Baked Enamel:  Pretreat to clean condition, apply one coat primer and minimum two coats

epoxy baked enamel.
2.04 FABRICATION

A. Weld and grind smooth joints of fabricated components.
B. Form exposed surfaces from single sheet of stock, free of joints.
C. Back paint components where contact with building finishes will cause electrolysis.
D. Shop assemble components and package complete with anchors and fittings.
E. Provide steel anchor plates, adapters, and anchor components for installation.
F. Hot-dip galvanize exposed and painted ferrous metal and fastening devices.
G. Provide steel anchor plates and anchor components for installation building finishes.
H. Stamped names or labels on exposed faces of toilet and bath accessory units are not permitted,

however unobtrusive labels indicating manufacturer and model number are required on surface
not exposed to view.

I. Surface mounted accessories:  Fabricate units with tight seams and joints, exposed edges
rolled.  Hang doors or access panels with continuous piano hinge or minimum of two 1-1/2" pin
hinges of same metal as unit cabinet.  Provide concealed anchorage wherever possible.

J. Recessed mounted accessories:  Fabricate units of all welded construction, without mitered
corners.  Hang doors or access panels with full-length stainless steel piano hinge.  Provide
anchorage which is fully concealed when unit is closed.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify exact location of accessories for installation.
C. Verify that field measurements are as indicated on drawings.
D. Beginning of installation means acceptance of existing conditions.

3.02 PREPARATION
A. Deliver inserts and rough-in frames to site for timely installation.
B. Provide templates and rough-in measurements as required.

3.03 INSTALLATION
A. Install accessories in accordance with manufacturer's instructions.
B. Install plumb and level, securely and rigidly anchored to substrate.
C. Mounting heights and locations:  As indicated on drawings. 

3.04 SCHEDULE
A. Provide the following items for each dwelling unit bathroom unless noted otherwise.

1. Toilet paper holder: Bobrick B-76857, stainless steel satin finish, 22 ga. Single roll toilet
paper dispenser with chrome plated plastic roll control spindle.
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2. Robe hook: Bobrick B-6717 with 2 inch projection and concealed fasteners. Mount where
indicated on drawings.

3. Shower curtain rod: Bobrick B6047 extra heavy duty rod, 18 ga., 1 1/4 inch diameter.
(length as required).

4. Towel hanging bars:  Bradley 908 (2 – 24" per tub room and 1—12" per vanity).
5. Under Lavatory Guard: white, anti-microbial, molded vinyl covering for supply and drain

piping assemblies at accessible lavatories. See Mechanical for more information.
6. Un-frame mirrors as specified in Section 08 83 13 Mirrored Glass.

B. Accessible dwelling unit bathrooms: In addition to typical dwelling unit accessories, provide to
the Owner the following:
1. Grab bars: Bradley 812 Series.

a. Sizes and quantity as indicated on drawings.
2. Provide but do not install accessible accessories.

C. Provide the following items for the public restroom:
1. Two-roll toilet paper dispenser: Bobrick B-6867, stainless steel satin finish, 22 ga. dual roll

toilet paper dispenser with chrome plated plastic roll control spindle.
2. Robe hook: Bobrick B-2116, projects 3 1/2" inches from wall, concealed fasteners,

mounted to center of door, one at 4'-0" and one at 5'-6".
3. Soap dispenser: Bobrick Matrix Series B-5050, wall mounted, vandal resistant lid secured

to container with concealed locking device.
4. Paper towel dispenser:  Bobrick B-262.
5. Grab bars: Bradley 832 Series, or Bobrick 5800 Series (as indicated on drawings and per

Code); Satin Stainless Steel, 18 ga., 1 1/4 inch, concealed fasteners.
6. Under Lavatory Guard: white, anti-microbial, molded vinyl covering for supply and drain

piping assemblies at accessible lavatories. See Mechanical for more information.
7. Framed Mirror as specified in Section 08 83 13 Mirrored Glass.

D. Provide the following items at each custodial closet:
1. Mop holder Bradley 9953

END OF SECTION 10 2800
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SECTION 10 4416
FIRE EXTINGUISHERS AND ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fire extinguishers, cabinets, and accessories.
1.02 RELATED SECTIONS

A. Section 06 1000 - Rough Carpentry: Wood blocking product and execution requirements.
1.03 REFERENCES

A. NFPA 10 - Standard for Portable Fire Extinguishers; National Fire Protection Association; 2002.
B. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current

edition.
1.04 PERFORMANCE REQUIREMENTS

A. Conform to NFPA 10.
B. Provide extinguishers classified and labeled by Underwriters Laboratories Inc. for the purpose

specified and indicated.
1.05 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data:  Provide extinguisher operational features.
C. Maintenance Data:  Include test, refill or recharge schedules and re-certification requirements.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fire Extinguishers and Accessories:
1. J.L. Industries, Inc.;  www.jlindustries.com.
2. Larsen's Manufacturing Co:  www.larsensmfg.com.
3. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 FIRE EXTINGUISHER CABINETS
A. Cabinet Configuration:  Semi-recessed and surface-mounted powder-coated steel fire-rated

cabinet with rolled edge trim and full glazed door with wire glass,. J.L. Industries Product
"Ambassador CFX8117F13."

2.03 EXTINGUISHERS
A. J.L. Industries, Inc., "Cosmic, Model 5E;" Dry Chemical Type 2A-10BC.
B. Install fire extinguishers in cabinets where indicated on drawings.
C. Install fire extinguishers with wall hangers where indicated on drawings.

2.04 ACCESSORIES
A. Extinguisher Brackets:  Formed steel, chrome-plated.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Secure rigidly in place.
C. Place extinguishers fully charged on wall brackets or in cabinets.
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3.02 SCHEDULES
A. Provide fire extinguisher cabinets as indicated on plans.

END OF SECTION 10 4416
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SECTION 10 5524
MAIL BOXES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Mailboxes.
1. Grouped mail boxes located indoors.
2. Fire Department Key box.

1.02 RELATED SECTIONS
A. Section 06 10 00 - Rough Carpentry: Blocking and opening framing

1.03 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for requirements for

submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog data for specified products.
C. Shop Drawings:  Prepared specifically for this project; show dimensions of mail boxes, wall cuts,

box numbering, and interface with other products.
1.04 QUALITY ASSURANCE

A. Comply with USPS STD-4C regulations.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Mailboxes as manufactured by Auth-Florence Manufacturing Company;
www.auth-florence.com.

B. Key Boxes as manufactured by Knox Company:  www.knoxbox.com.
C. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 MAIL BOXES
A. Mailboxes: High security vault type horizontal stye, USPS approved, recessed, with factory

installed trim.
1. Model: Versatile 4C Series, Front-loading, configured as shown on the drawings.
2. Total number of units: 33 individual mailboxes, 4 parcel boxes, and 1 outgoing mail slot.
3. Finish:  To be selected from manufacter's complete line of standard finishes.

2.03 KEY BOX
A. Fire Department access key box.  Verify model and location to be installed with the Fire

Department.
1. Manufacturer:  Knox Company; www.knoxbox.com.
2. Model:  Knox Box 3200 Series; surface with mounting kit appropriate to building cladding.
3. Locate at front door or where directed by the Fire Marshal.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings in wall are correctly located, aligned, and sized for mail boxes.
B. Installer's Examination:

1. Examine conditions under which construction activities of this section are to be performed;
submit written notification if such conditions are unacceptable.

2. Beginning installation indicates acceptance of conditions.
3.02 INSTALLATION

A. Install mail boxes in accordance with shop drawings and manufacturer's printed installation
instructions.
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B. Align, plumb, and level; anchor in accordance with requirements.
END OF SECTION 10 5524
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SECTION 10 5615
WIRE STORAGE SHELVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vinyl or epoxy coated ventilated shelving.
1.02 RELATED SECTIONS

A. Section 06 1000 - Rough Carpentry:  Blocking to support shelving units.
B. Section 06 2000 - Finish Carpentry.
C. Section 09 2116 - Gypsum Board Assemblies.
D. Section 10 5723 - Closet and Utility Shelving:  Shelving for bedroom closets.

1.03 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Manufacturer's catalog data, detail sheets, and specifications.
C. Shop Drawings:  Prepared specifically for this project; show dimensions of shelving and

interface with other products.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Coated wire shelving basis of design:
1. ClosetMaid:  www.closetmaid.com.

a. Hanging Shelves:  "Total slide".
b. Mounting hardware:

1) Fixed mount hardware system typical.
2. Other Acceptable Manufacturers:

a. Rubbermaid; www.rubbermaid.com.
b. Schulte Co.; www.schultestorage.com.

3. Design requirements:  Shelving shall support 75 pounds per square foot.
4. Provide all storage shelving from a single manufacturer.
5. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 MATERIALS - COATED WIRE SHELVING
A. Steel Wire:  Basic cold drawn, Grade C-1006; average tensile strength over 100,000 psi;

coated.
B. Wire Coating:  Proprietary heavy-duty polyvinyl chloride (PVC) formula resin or epoxy,

plasticizers, stabilizers, pigments, and other additives.
1. Thickness:  9 to 11 mils.
2. Classification:  No ingredients listed as hazardous per OSHA 29CFR1910.1017.

2.03 MANUFACTURED UNITS - COATED WIRE SHELVING
A. Wire Shelving:  Coated steel wire, 5/8 to 1 inch o.c. incremental cross-deck spacings. Clothes

closet shelf to have free slide hanger rod.
B. Provide storage shelving at location shown on the drawings, and as follows:

1. Shelf and rod for closets shall be 12 inches deep, other storage shelving shall be 16
inches deep unless otherwise indicated on drawings.  Provide intermediate support
brackets for shelving longer than 3'-0".

2.04 ACCESSORIES - COATED WIRE SHELVING
A. Wall Clips.
B. Side Wall Brackets.
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C. Support Brackets.
D. Standards.
E. Poles.
F. Wall anchors.
G. End caps.
H. Pole Clips.
I. Down clips.
J. Shelf stops.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that prepared spaces are sized and located in accordance with shop drawings.
B. Verify that framing, reinforcement, and anchoring devices are correct type and are located in

accordance with shop drawings.
3.02 INSTALLATION - WIRE SHELVING

A. Cut shelves 1/2 inc shorter than actual wall measurements; cap all exposed ends.
B. Install shelving plumb and level at heights indicated in accordance with shop drawings and

manufacturer's printed installation instructions.
C. Place wall clips No. 910, 911 every 10 to 12 inches on level line.
D. Install side wall brackets No. 932 and shelf stops No. 969 on same level line as wall clips,

centered on the front rods of shelves.  Support shelves 36 inches maximum with side wall
brackets, support brackets, or poles.

E. Drill holes where required using sharp bit; do not punch.
F. Drywall:  Drill 1/4 inch hole, insert No. 910 or 911 wall clip.  Use No. 8 pin to expand anchor.
G. Wood:  Drill 1/4 inch hole into wood, secure wall clip with No. 8 x 1 inch screw or secure pole

clip No. 978 directly to wood with No. 8 x 1-1/4 inch screws.
H. Brackets:

1. Install standards vertically no more than 24" apart on studs.
2. Install horizontal tracks level, secured with screws or mollies in studs or drywall; use

hanging adapters to connect wall standards for hanging.
3. Attach shelf brackets with SuperSlide, Heavy Duty, Linen, Shelf and Rod and Close Mesh

12-inch or 16-inch decking.
I. Shelf Supports:

1. Place shelf support brackets No. 1164, 1166, or 1180 vertically to the shelf, attach with No.
954 or 955 wall anchors.

2. Install down clips No. 981/978 or cable clips No. 612 with 1/4 inch anchor on the back rod
behind every support bracket.

3. 36 inches o.c. maximum.
J. Pole: Use pole clip #978 for linen shelving and #977 for shelf + rod shelving on pole #117 or

#118.
K. Use No. 120 corner support brackets on all corner "butt" joints.
L. For wall to wall installation, use lightning end bracket No. 932 or 933; drill 1/4 inch holes, and

secure with No. 8 pins.
3.03 INSTALLATION - WIRE SHELVING

A. Install per manufacturer's instructions.
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3.04 CLEANING
A. As work proceeds, maintain premises free of unnecessary accumulation of tools, equipment,

surplus materials, and debris related to this work.
B. Upon completion of installation, clean all surfaces that have become soiled during installation.

END OF SECTION 10 5615
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SECTION 11 3013
RESIDENTIAL APPLIANCES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Kitchen appliances.
B. Laundry appliances.

1.02 RELATED REQUIREMENTS
A. Section 26 0583 - Wiring Connections:  Electrical connections for appliances.

1.03 REFERENCE STANDARDS
A. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

1.04 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples, for submittal procedures.
B. Product Data:  Manufacturer's data indicating dimensions, capacity, and operating features of

each piece of residential equipment specified.
C. Copies of Warranties:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

B. Electric Appliances:  Listed and labeled by UL (DIR) and complying with NEMA Standards
(National Electrical Manufacturers Association).

C. Gas Appliances:  Bearing design certification seal of American Gas Association (AGA).
1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide ten (10) year manufacturer warranty on magnetron tube of microwave ovens.
C. Provide ten (10) year manufacturer warranty on tub and door liner of dishwashers.

PART 2  PRODUCTS
2.01 KITCHEN APPLIANCES

A. Exterior Finish:  Stainless steel unless noted otherwise.
B. Manufacturers:

1. Broan:  www.broan.com.
2. Frigidaire Home Products:  www.frigidaire.com/#sle.
3. GE Appliances:  www.geappliances.com/#sle.
4. Kenmore:  www.kenmore.com.
5. Whirlpool Corp:  www.whirlpool.com/#sle.
6. Substitutions:  See Section 01 2513 - Product and Substitution Procedures.

C. Provide Equipment Eligible for Energy Star Rating:  Energy Star Rated.
D. Refrigerator, Type 10 CUFT:  Free-standing, top-mounted freezer, and frost-free.

1. Capacity:  Total minimum storage of 10 cubic ft; minimum 15 percent freezer capacity. 
Must fit in 24" wide x 69" high by 24" deep opening.  Door swings shall be reversable. Must
be ADA compliant.

2. Features:  2 adjustable glass shelves with spill-proof edges, 2 fresh food drawers, 3
full-width fixed and/or adjustable door shelves, adjustable full-width freezer wire shelf and
step shelf 2 fixed freezer door shelves.  Freezer to have spill-proof floor.

E. Refrigerator, Type 15 CUFT:  Free-standing, top-mounted freezer, and frost-free.
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1. Capacity:  Total minimum storage of 15 cubic ft; minimum 15 percent freezer capacity. 
Must fit in 30"wide x 69" high x 33" deep opening.  Door swings shall be reversable. Must
be ADA compliant.

2. Features:  2 adjustable glass shelves and 1 fixed shelf with spill-proof edges, 2 fresh food
drawers, 2 full-width fixed and/or adjustable door shelves, adjustable full-width freezer
shelf and step shelf 2 fixed freezer door shelves.  Freezer to have spill-proof floor.

F. Refrigerator, 18 CUFT:  Free-standing, top-mounted freezer, and frost-free.
1. Capacity:  Total minimum storage of 16.5 cubic ft; minimum 15 percent freezer capacity. 

Must fit in 33"wide x 69" high x 33" deep opening.  Door swings shall be reversable. Must
be ADA compliant.

2. Features:  2 adjustable glass shelves and 1 fixed shelf with spill-proof edges, 2 fresh food
drawers, 1 dairy compartment, at least 2 full-width fixed and/or adjustable door shelves
with gallon storage, adjustable full-width freezer wire shelf and step shelf and 2 fixed
freezer door shelves.  Freezer to have spill-proof floor.

G. Range, Type Conventional and ANSI 117.1 Type 'B' Dwelling Units:  Electric, free-standing, with
glass-ceramic cooktop.
1. Size:  30 inches wide.
2. Oven:  Self-cleaning.
3. Elements:  Four (4).
4. Controls:  Push-to-turn knobs with electronic clock and timer.
5. Features:  Black ceramic cooktop surface, storage drawer, oven door window, 2 oven

racks, at least 5 oven rack positions, oven window and oven light.  Provide anti-tip device.
H. Range, Type ANSI 117.1, Type A Accessible Dwelling Units:  Electric, free-standing, with

glass-ceramic cooktop.
1. Size:  30 inches wide.
2. Oven:  Self-cleaning.
3. Elements:  Four (4).
4. Controls:  Push-to-turn knobs with electronic clock and timer.
5. Features:  Front controls, black ceramic cooktop surface, oven door window, 2 oven racks,

at least 5 oven rack positions, oven window and oven light, ADA compliant.   Provide
anti-tip device.

I. Cooking Exhaust, Type Accessible ANSI 117.1, Type A Dwelling Units:  Range hood.
1. Size:  30 inches wide.
2. Fan:  Two-speed, 180 cfm
3. Exhaust:  Recirculating.
4. Features:  Include cooktop light and removable grease filter.

a. Provide controls for exhaust fans in accessible units at blank drawer front adjacent to
range.

J. Grease Shield.
1. 20 gauge 304 brushed stainless steel.
2. Install on wall behind each range and at sidewall when range is adjacent to sidewall.

K. Microwave, Type Conventional and ANSI 117.1 Type 'B' Dwelling Units:  Over-the-range.
1. Capacity:  1.7 cubic ft.
2. Power:  1000 watts.
3. Features:  Include turntable, cooktop light, night light, 2-speed exhaust fan, built-in trim kit,

undercabinet mounting kit, and pre-programmed settings and manual timer and power
setting controls.

L. Microwave, Type ANSI 117.1 Type 'A' Accessible Dwelling Units:  Countertop.
1. Capacity:  1.6 cubic ft.
2. Power:  1100 watts.
3. Features:  Include turntable and pre-programmed settings and manual timer and power

setting controls.
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M. Dishwasher, Type Conventional and ANSI 117.1 Type 'B' Dwelling Units - 24 inch: 
Undercounter.
1. 24 inches wide to fit under 36 inch high counter.
2. Controls:  Solid state electronic.
3. Wash Levels:  Two (2).
4. Cycles:  Five (5), including normal, rinse and hold, short, china/crystal, and pot and pan.
5. Features:  Include rinse aid dispenser, optional no-heat dry, optional water temperature

boost, adjustable upper rack, adjustable lower rack, and hidden touch-pad top controls.
N. Dishwasher, Type Conventional and ANSI 117.1 Type 'B' Dwelling Units - 18 inch: 

Undercounter.
1. 18 inches wide to fit under 36 inch high counter.
2. Controls:  Solid state electronic.
3. Wash Levels:  Three (3).
4. Cycles:  Five (5), including normal, rinse and hold, short, china/crystal, and pot and pan.
5. Features:  Include rinse aid dispenser, optional no-heat dry, optional water temperature

boost, adjustable upper rack, adjustable lower rack, and hidden touch-pad top controls.
O. Dishwasher, Type ANSI 117.1 Type 'A' Accessible Dwelling Units - 24 inch:  Undercounter.

1. 24 inches wide to fit under 34 inch high counter.
2. Controls:  Solid state electronic.
3. Wash Levels:  Three (3).
4. Cycles:  Five (5), including normal, rinse and hold, short, china/crystal, and pot and pan.
5. Features:  Include rinse aid dispenser, optional no-heat dry, optional water temperature

boost, adjustable upper rack, adjustable lower rack, and hidden touch-pad top controls.
2.02 LAUNDRY APPLIANCES

A. Provide Equipment Eligible for Energy Star Rating:  Energy Star Rated.
B. Clothes Washer:  Front-loading, stackable.

1. Size:  4.5 cubic feet.
2. Controls:  Rotary and electronic with LED display.
3. Cycles: Include active wear, basket clean, bulky/bedding, colors/normals, delicates/hand

wash, rinse and spin, sanitize, speed wash, towels and sheets, whites, and wrinkle-free.
4. Motor Speed:  Variable.
5. Features:  Include optional second rinse, bleach dispenser, fabric softener dispenser,

self-cleaning lint filter, sound insulation, and end of cycle signal.
6. Finish:  Painted steel, color white.

C. Clothes Dryer:  Electric, stationary, stackable.
1. Size:  7.5 cubic feet.
2. Controls:  Rotary and electronic with LED display, with electronic moisture-sensing dry

control.
3. Temperature Selections:  Four.
4. Cycles:  Air Fluff, bulky / bedding, cottons, delicates, mised loads, permanent

press/casuals, quick dry and towels and sheets.
5. Features:  Include interior light, reversible door, stationary rack, sound insulation, end of

cycle signal, and sensor drying feature.
6. Finish:  Painted steel, color white.

2.03 ACCESSORIES
A. Anti-tip devices for free standing ranges.
B. Connecting hoses for plumbing: Braided stainless steel.
C. Power chords: Manufacturers standard for wall receptical.
D. Dryer vent connection: Round aluminum with necessary elbows and fasteners.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify utility rough-ins are provided and correctly located.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Connect to plumbing as required.
C. Plug appliances into wall recepticals.
D. Connect dryers to vent rough-in.
E. Install and connect drawer front controls for range hood at accessible dwelling units.
F. Install anti-tip device at range.

3.03 ADJUSTING
A. Adjust equipment to provide efficient operation.

3.04 CLEANING
A. Remove packing materials from equipment and properly discard.
B. Wash and clean equipment.

END OF SECTION 11 3013
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SECTION 12 2113
LOUVER BLINDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Horizontal slat louver blinds.
1.02 RELATED SECTIONS

A. Section 06 10 00 - Rough Carpentry
1. Concealed wood blocking for attachment of headrail brackets.
2. Blocking for attachment of headrail brackets.

1.03 REFERENCE STANDARDS
A. WCMA A100.1 - Safety of Corded Window Covering Products; Current Edition, Including All

Revisions.
1.04 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Product Data:  Provide data indicating physical and dimensional characteristics.
C. Shop Drawings:  Indicate opening sizes, tolerances required, method of attachment,

clearances, and operation.
D. Samples:  Submit two samples, 3 inch long illustrating slat materials and finish, color, cord type

and color.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.06 PROJECT CONDITIONS
A. Coordinate the work with window installation and placement of concealed blocking to support

blinds.
B. Take field measurements to determine sizes required.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Horizontal Louver Blinds (at all dwelling unit windows):
1. Bali; Product 1" Aluminum Blinds:  www.baliblinds.com.
2. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 BLINDS AND BLIND COMPONENTS
A. Horizontal Louver Blinds:

1. Blinds:  Horizontal slat louvers hung from full-width headrail with full-width bottom rail;
manual control of raising and lowering by cord with full range locking; blade angle
adjustable by control wand; complying with WCMA A100.1.

2. Slats:  aluminum; radiused slat corners.
a. Width:  1 inch.
b. Thickness:  0.006 inch.
c. Color: As selected by Architect from manufacturer's standard range.

B. Accessory Hardware:  Type recommended by blind manufacturer.
C. See Material Finish List and Finish Schedule for style, color and locations of louver blinds.

2.03 FABRICATION
A. Field measure to verify actual sizes and opening variations.

1. Size blinds to include fixed transom windows over primary windows.
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B. Horizontal Dimensions:  Fabricate blinds to fit within openings with uniform edge clearance of
1/4 inch.

C. Vertical Dimensions:  Fill openings from head to sill with 1/2 inch space between bottom of
vanes and finish floor.

D. At openings requiring multiple blind units, provide separate blind assemblies with space of 1/4
inch between blinds, located at window mullion centers.

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not start installation before openings are finished and all finishes have been completed; do
not install until painting is completed.

B. Verify that openings are ready to receive the work.
C. Ensure structural blocking and supports are correctly placed.
D. Field measure finished openings prior to ordering or fabrication.

3.02 INSTALLATION
A. Install horizontal blinds at all and hung windows.
B. Install blinds in accordance with manufacturer's instructions.
C. Secure in place with flush countersunk fasteners.
D. Place intermediate head supports for blinds over 60 inches wide or 50 square feet in area.

3.03 INSTALLATION TOLERANCES
A. Maximum Variation of Gap at Window Opening Perimeter:  1/4 inch.
B. Maximum Offset From Level:  1/8 inch.

3.04 ADJUSTING
A. Adjust blinds for smooth operation.

3.05 CLEANING
A. Clean blind surfaces just prior to occupancy.

END OF SECTION 12 2113
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SECTION 12 3530
RESIDENTIAL CASEWORK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Kitchen cabinets.
B. Kitchen countertops.
C. Vanity cabinets and countertops.
D. Toilet topper cabinets.

1.02 REFERENCE STANDARDS
A. KCMA A161.1 - Performance and Construction Standard for Kitchen and Vanity Cabinets; 2012.
B. NEMA - National Electric Manufacturers Association Publication LD3.

1.03 SUBMITTALS
A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative

requirements for submittal procedures.
B. Product Data:  Provide component dimensions and construction details.
C. Shop Drawings:  Indicate casework locations, large scale plans, elevations, clearances

required, rough-in and anchor placement dimensions and tolerances.
D. Samples:  Submit two , 6" x 6" inch in size, illustrating each color of finish.

PART 2  PRODUCTS
2.01 MANUFACTURERS 

A. Residential Casework: Smart Cabinetry;  www.smartcabinetry.com.
1. Other Acceptable Manufacturers:
2. Mid Continent Cabinetry; www.midcontinentcabinetry.com.
3. Substitutions: See Section 01 2513 - Product and Substitution Procedures.

2.02 COMPONENTS
A. Door style basis of design:  Smart Cabinetry "Glacier".

1. Modified full overlay doors and drawers.
B. Face frames:  Painted maple to match door and drawer fronts.
C. Door and drawer fronts:  Powder coated furniture board.
D. Finish Color:  To be selected from manufacturer's standard colors for cabinet front style.
E. Solid 1/2" drawers with dovetail corner construction.
F. 3/8" plywood or 1/2" furniture board side and back cabinet box panels.
G. 6-way adjustable hinges on all doors.
H. Doors and drawers shall be soft-close.
I. 3/4" x 1 1/2" solid wood face frames.
J. Kitchen Countertop:  Post formed plastic laminate over particle board, coved to back splash.
K. Door and Drawer Fronts:  Solid wood.

2.03 FABRICATION - GENERAL
A. All casework shall conform to ANSI/KCMA A161.1 Standards and shall bear the seal indicating

conformance to this standard.
B. Shop assemble casework for delivery to site in units easily handled and to permit passage

through building openings.
C. Fabricate corners and joints without gaps or inaccessible spaces or areas where dirt or moisture

could accumulate.



The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

12 3530 - 2 RESIDENTIAL CASEWORK
ADDENDUM NO. 1 - 7.12.21

2.04 FABRICATION - CABINETS
A. Provide factory finished casework with Maple facing and melamine lined interior.  All shelves in

wall units shall be adjustable.  Provide bottom panel for base cabinets.  Exposed ends of
casework shall have a finished panel.  Provide matching filler pieces.  Casework shall be
manufactured without the use of added urea formaldehyde or shall be treated and sealed in a
manner preventing emission of formaldehyde.  4 inch wire pulls on all doors. Finish shall be as
selected by the Architect from the manufacturer's standard finishes.

B. Provide face frames with reinforced toe-kick at kitchen sinks and bath lavatories in lieu of full
cabinets. Adjacent cabinets to have finished melamine ends.

C. Drawers shall be full depth and have two slides and tracks with a drawer stop that allows drawer
removal.  Drawers shall have dovetail joints.  Drawers shall have 4" wire pulls. Base shelves to
be 1/2 depth.  Provide ADA compliant bases for accessible units.

D. Provide matching prefinished wood trim at kick space and exposed ends and backs.
E. Provide matching finished cove molding trim piece around the top edge of all upper cabinets.
F. Provide matching fillers where required so that doors and drawers do not conflict with hardware

at corners.
2.05 FABICATION - PLASTIC LAMINATE COUNTERTOPS AND WALL CAPS

A. Provide plastic laminate faced countertops with rolled edges and coved backsplashes at
kitchens.  Provide sidesplash as necessary.  Core material for countertops shall be particle
board or hardwood faced veneer plywood, 3/4" thick.  Plastic laminate shall be a postformable
grade, .042" thick, complying with NEMA LD3.  Make cutouts for plumbing/electrical devices.
Formica or approved equal. Color to be selected from manufacturer's full range of standard
colors.

B. Countertops that overhang the cabinet shall be fully solid-blocked below with 3/4" material so
that no void remains between cabinet and countertop.

C. Countertop backer: Provide 0.020" phenolic backer sheet on underside of countertops.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify adequacy of support framing.
3.02 INSTALLATION

A. Install casework, components and accessories in accordance with manufacturer's instructions.
B. Use anchoring devices to suit conditions and substrate materials encountered.
C. Set casework items plumb and square, securely anchored to building structure.
D. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch.  Use

filler strips; not additional overlay trim for this purpose.
E. Close ends of units, back splashes, shelves and bases.
F. Finished back panels at islands and peninsula shall include a base shoe type trim at floor.

Provide blocking at floor behind dishwasher so bottom of panel has continuous support along
floor.

3.03 ADJUSTING
A. Adjust doors, drawers, hardware, fixtures, and other moving or operating parts to function

smoothly.
3.04 CLEANING

A. Clean casework, countertops, shelves, and hardware.
END OF SECTION 12 3530
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SECTION 14 2010
PASSENGER ELEVATORS

PART 1  GENERAL
1.01 SECTION INCLUDES:

A. Complete elevator system.
B. Elevator maintenance.

1.02 RELATED SECTIONS
A. Section 02 4100 - Demolition:  Demolition of existing elevator.
B. Section 05 5000 - Metal Fabrications:  Sill supports.
C. Section 07 7200 - Roof Accessories:  Smoke venting hatch at top of hoistway.
D. Section 09 2116 - Gypsum Board Assemblies:  Gypsum shaft walls.
E. Section 09 6500 - Resilient Flooring: Floor finish in cab.
F. Section 10 1421 - Interior Signage:  Regulatory signage at elevator lobbies.

1.03 REFERENCE STANDARDS
A. ASME A17.1 - Safety Code for Elevators and Escalators; 2013.
B. ASME A17.2 - Guide for Inspection of Elevators, Escalators, and Moving Walks; 2014.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.
E. UL (BMD) - Building Materials Directory; current edition.
F. UL (ECMD) - Electrical Construction Materials Directory; current edition.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a meeting one week prior to starting work.

1. Review schedule of installation, installation procedures and conditions, and coordination
with related work.

B. Construction Use of Elevator:  Not permitted.
1.05 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Submittals for Administrative
requirements for submittal procedures.

B. Product Data:  Provide data on the following items:
1. Signal and operating fixtures, operating panels, indicators.
2. Cab design, dimensions, layout, and components.
3. Cab and hoistway door and frame details.
4. Electrical characteristics and connection requirements.

C. Shop Drawings:  Indicate the following information:
1. Locations of machine room equipment: driving machines, controllers, governors and other

components.
2. Hoistway Components:  Car, counterweight, sheaves, machine and sheave beams, guide

rails, buffers, ropes, and other components.
3. Rail bracket spacing; maximum loads imposed on guide rails requiring load transfer to

building structural framing.
4. Individual weight of principal components; load reaction at points of support.
5. Loads on hoisting beams .
6. Clearances and over-travel of car and counterweight.
7. Locations in hoistway and machine room of traveling cables and connections for car light.
8. Location and sizes of access doors, doors, and frames.
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9. Expected heat dissipation of elevator equipment in machine room.
10. Interface with building security system.
11. Electrical characteristics and connection requirements.
12. Show arrangement of equipment in machine room so rotating elements, sheaves, and

other equipment can be removed for repairs or replaced without disturbing other
components.  Arrange equipment for clear passage through access door.

13. Show elevator car plan with a 24" x 84" ambulance stretcher positioned inside compliant
with the Minnesota State Building Code.

D. Product Data:  Provide data on the following items:
1. Signal and operating fixtures, operating panels, indicators.
2. Cab design, dimensions, layout, and components.
3. Cab and hoistway door and frame details.
4. Electrical characteristics and connection requirements.

E. Samples:  Submit two samples, 6 x 6 inch in size illustrating cab interior finishes.
F. Maintenance Contract.
G. Maintenance Data:  Include:

1. Parts catalog with complete list of equipment replacement parts; identify each entry with
equipment description and identifying code.

2. Technical information for servicing operating equipment.
3. Legible schematic of hydraulic piping and wiring diagrams of installed electrical equipment

and changes made in the Work.  List symbols corresponding to identity or markings on
machine room and hoistway apparatus.

H. Warranty.
1.06 QUALITY ASSURANCE

A. Perform Work in accordance with applicable code and as supplemented in this section.
B. Design guide rails, brackets, anchors, and machine anchors under direct supervision of a

Professional Structural Engineer experienced in design of work of this type and licensed in the
State in which the Project is located.

C. Fabricate and install door and frame assemblies in accordance with NFPA 80.
D. Perform electrical work in accordance with NFPA 70.
E. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

this section with minimum ten years documented experience.
F. Installer Qualifications:  Company specializing in performing the work of this section and

approved by elevator equipment manufacturer.
G. Products Requiring Fire Resistance Rating:  Listed and classified by UL.
H. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories,

Inc. as suitable for the purpose specified and indicated.
1.07 WARRANTY

A. See Section 01 7700 - Project Closeout:  For additional warranty requirements.
B. Provide one year manufacturer warranty for elevator operating equipment and devices.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturers to provide traction elevator to fit in existing hoistway and equipment
space:
1. ThyssenKrupp Elevator:  www.thyssenkruppelevator.com.
2. Otis Elevator Company:  www.otis.com.
3. Kone US:  www.kone.us.
4. Schindler Elevator Corp:  www.us.schindler.com.
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5. Substitutions: See Section 01 2513 - Product and Substitution Procedures.
B. All components to be manufactured by same entity, unless otherwise indicated.

2.02 ELEVATORS
A. Traction Elevator System:

1. Operation and Controls:  Single Elevator.
2. Cab Design:

a. Cab style:  Passenger.
b. Side walls:  Plastic laminate.  Color and pattern to be selected from manufacturer's

complete range of standard colors and patterns.
c. Front and back walls: Powder-coated steel.
d. Car doors:  Powder-coated steel..
e. Ceiling: LED lighting with suspended diffuser.
f. Handrail:  Locate at both side walls, ADA compliant, 4" wide straight stainless steel

handrail; #4 finish.
g. Floor Finish:  Rubber tile as specified in Section 09 6500 - Resilient Flooring.
h. Sill: Extruded aluminum.

3. Hoistway Doors and Frames: Powder-coated steel.
4. Cab Height:  93 inches.
5. Hoistway and Cab Entrance Frame Opening Size:  42 x 84 inches.
6. Door Type:  Double leaf.
7. Door Operation:  Side opening.
8. Rated Net Capacity:  Not les than 3,500 lbs.
9. Rated Speed:  150 ft/min.
10. Existing hoistway dimensions:  7'-4" wide by 8'-2" deep.  Dimensions shall be field verified.
11. Clear Net Platform Size:  Not less than 48 x 48 inches.
12. Travel Distance:  43' 8-1/4".  Dimensions shall be field-verified.
13. Number of Stops:  7.
14. Number of Openings:  5 Front; 2 Rear.
15. Traction Machine Location:  Overhead.

2.03 CONTROLS
A. Elevator Controls:  Provide landing buttons, hall lanterns, lobby panel, and car-riding lanterns

and position indicator.
B. Door Controls:

1. Program door control to open doors automatically when car arrives at floor.
2. Render "Door Close" button inoperative when car is standing at dispatching terminal with

doors open.
3. If doors are prevented from closing for approximately ten seconds because of an

obstruction, automatically disconnect door reopening devices, close doors more slowly
until obstruction is cleared.  Sound buzzer.

4. Door Safety Devices:  Moveable, retractable safety edges, quiet in operation; equip with
photo-electric light rays.

C. Landing Buttons:  Illuminating type, one for originating UP and one for originating DOWN calls,
one button only at terminating landings; marked with arrows.

D. Landing Position Indicators:  Illuminating white.
E. Car Direction Indicators:  Illuminating white.
F. Interconnect elevator control system with building fire alarm systems.
G. Provide "Firefighter's Operation" in accordance with applicable code.  Designated Landing: 

Main.
2.04 EMERGENCY POWER

A. Arrange elevator operation to operate under emergency power when normal power supply fails.
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B. Emergency Power Supply:  Building emergency power; provide for emergency power
characteristics and phase rotation same as for normal power.  Provide transfer switches and
auxiliary contacts in accordance with specifications in electrical Sections 26-28.  Install
connections to power feeders.

C. Provide operational control circuitry for adapting the change from normal to emergency power.
2.05 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Coordinate with elevator installer power requirements.
2.06 ACCESSORIES:

A. Provide 2 sets protective pads and permanent wall hooks for all walls for both elevators.
1. Pads to have grommets to hang from hooks in elevator cab.
2. Install hooks in elevator cab for protective pads.

B. Emergency in-car telephone and telephone wiring to cab.
C. Regulatory signage; "No Smoking".
D. ADA compliant labeling of controls, landings, etc.
E. Control/operating panel keys.
F. Provide wiring to cab for future security camera.
G. Pit ladder by elevator supplier complying with local elevator codes.
H. Wall-Mounted Frames:  Glazed with clear plastic; sized as required.  Provide one for master

schematic and one for lubrication chart.  Install charts where directed by elevator inspecter.
I. Key Cabinet:  Wall-mounted, lockable, keyed to building keying system, for control/operating

panel keys.  Install key cabinet where directed by elevator inspecter.
1. Provide two extra key cabinet keys per building.
2. Provide two extra control/operating panel keys per building.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing elevator, equipment and controls have been demolished.
B. Verify existing conditions before starting work.
C. Verify that hoistway, pit, and machine room are ready for work of this section.
D. Verify that hoistway and pit are ready for work of this section.
E. Verify hoistway shaft and openings are of correct size and within tolerance.
F. Verify that electrical power is available and of the correct characteristics.

3.02 PREPARATION
A. Arrange for temporary electrical power for installation work and testing of elevator components.

3.03 INSTALLATION
A. Install system components.  Connect equipment to building utilities.
B. Provide conduit, boxes, wiring, and accessories.
C. Mount machines on vibration and acoustic isolators, on bed plate and concrete pad.  Place on

structural supports and bearing plates.  Securely fasten to building supports.  Prevent lateral
displacement.

D. Accommodate equipment in space indicated.
E. Install guide rails using threaded bolts with metal shims and lock washers under nuts. 

Compensate for expansion and contraction movement of guide rails.
F. Accurately machine and align guide rails.  Form smooth joints with machined splice plates.
G. Bolt or weld brackets directly to structural steel hoistway framing.
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H. Field Welds:  Chip and clean away oxidation and residue, wire brush; spot prime with two coats.
I. Coordinate installation of hoistway wall construction.
J. Install hoistway door sills, frames, and headers in hoistway walls.  Grout sills in place.  Set

entrances in vertical alignment with car openings and aligned with plumb hoistway lines.
K. Structural Metal Surfaces:  Clean surfaces of rust, oil or grease; wipe clean with solvent; prime

two coats.
L. Adjust equipment for smooth and quiet operation.

3.04 ERECTION TOLERANCES
A. Guide Rail Alignment:  Plumb and parallel to each other in accordance with ASME A17.1.
B. Cab Movement on Aligned Guide Rails:  Smooth movement, with no objectionable lateral or

oscillating movement or vibration.
3.05 FIELD QUALITY CONTROL

A. Testing and inspection by regulatory agencies will be performed at their discretion.
1. Schedule tests with agencies and notify Owner and Architect.
2. Obtain permits required to perform tests.
3. Document regulatory agency tests and inspections in accordance with the requirements of

Section 01 4100.
4. Perform tests required by regulatory agencies.
5. Furnish test and approval certificates issued by authorities having jurisdiction.

B. Perform testing and inspection in accordance with requirements of Section 01 4100.
1. Perform tests as required by ASME A17.2.
2. Provide two weeks written notice of date and time of tests.
3. Supply instruments and execute specific tests.

C. Perform operational tests in the presence of Owner and Architect.
D. Operational Tests:

1. Test  elevator system by transporting at least four persons up from main floor during a five
minute period.

2. At an agreed time during the contract warranty period, and with the building normally
occupied using normal building traffic, conduct tests to verify performance.  Furnish event
recording of all hall call registrations, time initiated, and response time throughout entire
normal working day.

3.06 ADJUSTING
A. Adjust for smooth acceleration and deceleration of car so not to cause passenger discomfort.
B. Adjust automatic floor leveling feature at each floor to achieve 1/4 inch from flush.

3.07 CLEANING
A. Remove protective coverings from finished surfaces.
B. Clean surfaces and components ready for inspection.

3.08 PROTECTION
A. Do not permit construction traffic within cab after cleaning.
B. Protect installed products until project completion.
C. Touch-up, repair, or replace damaged products before Date of Substantial Completion.

3.09 MAINTENANCE
A. See Section 01 7000 - Execution Requirements, for additional requirements relating to

maintenance service.
B. Provide a separate maintenance contract for specified maintenance service.

1. Provide a proposal for 2 year maintenance service agreement with 24 hour, 7 day-a-week
emergency service calls and response.
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C. Perform maintenance work using competent and qualified personnel under the supervision and
in the direct employ of the elevator manufacturer or original installer.

D. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of Owner.

E. Provide service and maintenance of elevator system and components for one year from Date of
Substantial Completion.

F. Examine system components monthly.  Clean, adjust, and lubricate equipment.
G. Include systematic examination, adjustment, and lubrication of elevator equipment.  Maintain

hydraulic fluid levels.  Repair or replace parts whenever required.  Use parts produced by the
manufacturer of the original equipment.  Replace wire ropes when necessary to maintain the
required factor of safety.

H. Perform work without removing cars during peak traffic periods.
I. Provide emergency call back service at all hours for this maintenance period.
J. Maintain an adequate stock of parts for replacement or emergency purposes locally, near the

place of the Work.  Have personnel available to ensure the fulfillment of this maintenance
service, without unreasonable loss of time.

END OF SECTION 14 2010
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SECTION 31 0000
EARTHWORK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Provide labor, materials and equipment for site clearing, excavation, filling, backfilling, grading,
and site work as necessary to complete construction of the project.

B. Include the following items in the base bid:
1. Work specified in the contract documents and described in geotechnical reports and

letters, including required soil corrections.
2. Importing and placement of engineered fill material below paved areas, as required to

bring site to grade.
3. Importing or exporting of material required to balance the site.

C. Verify the location of existing utilities in affected areas and protect them accordingly during
construction. Notify the Gopher State One-Call Agency before performing construction.

D. Review and be familiar with the site and existing site conditions including the soil reports and
letters.

E. Work under this Section will include but not be limited to the following:
1. Erosion control.
2. Clearing of building site.
3. Stripping and stockpiling of topsoil for reuse.
4. Removal of objectionable materials, bedrock, fill soils and organic soils from under new

paving locations.
5. Protection of underground utilities to remain.
6. Drainage and dewatering as necessary for work.
7. Removal of surficial deposits and placement of engineered fill.
8. Test rolling of subgrade, subcutting, and replacement of weak areas.
9. Placing and compaction of base and backfill material under new building, slab and paving

locations.
10. Rough grading.
11. Placement of top soil and finish grading.
12. Removal of excess materials.
13. Coordination with landscaping contractor.
14. Coordination with utility contractors.
15. Seeding disturbed areas not scheduled for landscape work, interim seeding of early

earthwork areas as applicable, and as needed for erosion control.
16. Seeding as needed for site restoration and erosion control.
17. Quality control inspections and tests.

a. Contractor to schedule testing.  Owner to pay for Geotechnical testing.
1.02 REFERENCES

A. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates;
2014.

B. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method; 2015, with Editorial Revision (2016).

C. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System); 2017.

D. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth); 2017.

E. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012, with Editorial Revision (2015).
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F. American Association of State Highway Transportation Officials (AASHTO) tests equivalent to
ASTM tests referenced above may be used in place of ASTM tests.

G. Minnesota Department of Transportation (Mn/DOT), Standard Specifications for Construction,
2018 edition.

1.03 SUBMITTALS
A. Make in accordance with this Section and the requirements of Division 01 - General

Requirements.
B. Geotechnical Consultant and Testing Agency reports:  As described herein.
C. Geotextile:  Manufacturer's test results submitted 15 days prior to installing for geotextile as

specified herein.
D. Record Drawings:  Submit record as-built surveys for grading for each site.

1. Submit to City record drawings in reproducible and electronic format according to City
requirements.

2. Submit to Architect record drawings in electronic PDF and .dwg (AutoCAD) formats.
1.04 TESTING AND INSPECTION SERVICE

A. Geotechnical Consultant and Testing Agency is responsible for the following observations and
analyses and to prepare tests and reports to document findings:
1. Observation of subgrade preparation for slabs-on-grade, and pavements (including

pavers).
2. Observation of the completed excavation for slabs-on-grade, and pavements, coupled with

a suitable amount of density testing to determine that the exposed soils are ready for
backfilling or the proposed construction.

3. Observation of proof rolling and recommendations for subgrade corrections.
4. Analysis and approval of fill and backfill materials, whether from on-site or off-site sources.
5. Observation and testing of filling and backfilling operations, including compaction work.
6. Analysis and approval of topsoil.

B. Notify the Geotechnical Consultant and Testing Agency sufficiently in advance of operations to
allow for their assignment of personnel and the scheduling of tests. Assist the Geotechnical
Consultant and Testing Agency in performing inspections and soil testing for quality control.

C. The Geotechnical Consultant and Testing Agency shall submit copies of reports to satisfy the
minimum requirements as described in the Quality Control article near the end of this
specification section. Submit copies to the Owner, Architect, Structural Engineer, Civil Engineer,
City Engineer, and the General Contractor.

D. The Geotechnical Consultant and Testing Agency shall promptly notify the Architect and
Contractor of irregularities or deficiencies of work which are observed during performance of
services.  If in the opinion of the Architect, additional tests are required beyond those specified
and their results indicate results not meeting that specified, the Contractor shall bear the
expense of such additional tests ordered.

E. The Geotechnical Consultant and Testing Agency's presence does not include supervision or
direction of the actual work of the Contractor.  Neither the presence of the Geotechnical
Consultant and Testing Agency, nor any observations and testing performed by him shall
excuse the Contractor from defects discovered in his work.

F. Geotechnical Consultant and Testing Agency direction and instructions supersede direction
provided in this specification.

1.05 UNFORESEEN CONDITIONS
A. If unsatisfactory soil materials are encountered at design elevations and below those reasonably

inferred from the contract documents, continue excavation as directed by the Architect,
observed by the Geotechnical Consultant and Testing Agency, and approved by the Owner.  If
conditions are not a result of Contractor's negligence, additional excavation will be measured as
directed by the Architect and paid for in accordance with contract conditions relative to changes
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in work.  Deviation in quantities (credit or sold) of work shall be based on quantities of work
observed by the Geotechnical Consultant and Testing Agency and be paid at unit prices (in
place measurement) as described below.

1.06 DEFINITIONS
A. Subgrade - The surface of soil or rock immediately below constructed features.  The subgrade

of floors and pavements is the surface of the soil or rock immediately below the floor or
pavement section (i.e., pavement and base course).

B. Soil Correction - The subcutting and replacement of Unsuitable Materials.
C. Structural Fill - Fill placed below footings and forming a volume extending minimally 2 feet

beyond the edge of footings and extending downward at a 1:1 slope to competent approved
subgrade.

D. Primary Support Fill - Fill placed beneath building slabs or pavements.  For pavements this fill
forms a volume extending minimally 1 foot beyond the edge of the pavement (or back of curb if
applicable) and extending downward at a 1:1 slope to competent approved subgrade.

E. Foundation Backfill - Backfill placed against foundation walls below the lowest floor elevation.  It
is placed in even increments on both sides of the foundation wall.

F. Building Wall Backfill - Backfill placed against a building wall above the lowest floor elevation
resulting in earth on one side of the wall, with building space on the other side.

G. Sand Cushion - 4 inch thick cushion used under building slabs.
H. Utility Trench Backfill - Backfill placed in utility trenches.
I. General Fill - Fill not otherwise defined.
J. Lift - The maximum thickness of loose material that may be placed prior to compaction.
K. Uncontrolled Fill - Fill, typically from past construction, for which undependable or no

documentation exists regarding the type of materials or level of compaction.  Therefore, this
material is of undependable integrity and requires partial or complete removal where new
construction is proposed which will impose some type of loading.

L. Pipe Bedding - Soil material placed in the bottom of the utility trench to form a foundation for the
piping, and providing protection from pipe degradation due to corrosion.

M. Initial Backfill - Soil material placed over the Pipe Bedding and around the pipe to a level of 12
inches above the top of the pipe, and providing protection from pipe degradation due to
corrosion.

N. Topsoil - The upper layer of the soil profile which is supporting the growth of vegetation as
evidenced by the existence therein of numerous roots and other organic matter.

O. Rock - Sound and solid mass, layer or ledge of mineral matter in place of such hardness and
texture that it evidences the following characteristics:
1. Mechanical Definition of Rock:  Cannot be effectively loosened or broken down by ripping

in a single pass with a late model tractor-mounted hydraulic ripper equipped with one
digging point of standard manufacturer's design adequately sized for use with and
propelled by a crawler type tractor rated between 210- and 240-net flywheel horsepower,
operating in low gear, or

2. Manual Definition of Rock:  In areas where the use of the ripper described above is
impracticable, rock defined as sound material of such hardness and texture that it cannot
be loosened or broken by a 6 pound drifting pick.  The drifting pick shall have a handle not
less than 34 inches in length.

P. Rough Grade - Constructed grade outside of the building envelope at the subgrade elevation of
surface toppings such as pavements and topsoil.

Q. Finish Grade - Constructed grade outside of the building envelope for the finished surface of the
site.  Spot elevations and contours indicated in the drawings represent finish grade.  This grade
is the top of surface toppings such as pavements and topsoil.  For sodded areas, this grade is
the top surface of the 2 inch thick sod layer.
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R. Gas Permeable Aggregate - Fill underslabs containing voids and with no fines to allow
underslab gases to travel to vent pipe.

1.07 ENVIRONMENTAL PROTECTIONS
A. Control air pollution caused by dust and dirt and comply with governing regulations.
B. If contaminated soils or hazardous materials are encountered during demolition or earthwork

operations, comply with applicable regulations, laws, and ordinances concerning removal,
handling and protection, against exposure or environmental pollution. If hazardous materials are
discovered, stop work and notify Architect and Owner.

1.08 PRECONSTRUCTION MEETING
A. Schedule a preconstruction meeting prior to starting work.  Include the City Engineer,

Subcontractors, Owner, Architect and Civil Engineer.
1.09 WARRANTY PERIOD

A. Guarantee workmanship furnished for a period of one year from the date of written acceptance
of the work or project by the Owner.

1.10 EXISTING PROJECT CONDITIONS
A. Conduct excavation to minimize interference with adjacent structures, pavements and

landscaped areas outside the construction limits.
B. Erect and maintain temporary barriers and security devices.
C. Conduct operations with minimum interference to public or private thoroughfares. Maintain

protected egress and access at all times.
D. Notify the City Engineer prior to partial blockage or closure of any street or public right-of-way.

No street or public right-of-way shall be closed without prior approval of the City Engineer.
E. The Contractor is responsible for all on-site and off-site traffic control during execution of the

work. Conform to the 2012 Minnesota MUTCD requirements including the field manual dated
current to the year the project is bid.

PART 2  PRODUCTS
2.01 GENERAL - SOIL APPROVALS

A. Existing site soil materials may be re-used if approved by the Geotechnical Consultant and
Testing Agency. Soil materials obtained from off-site may be used if approved by the
Geotechnical Consultant and Testing Agency before bringing the materials to the site.

2.02 UNSUITABLE MATERIAL
A. Mixtures of soil containing organic and inorganic matter such as humus, spongy matter, roots,

stumps, muck, peat, topsoil, frozen matter, cobbles greater than 6 inches, existing structures,
debris, other manmade materials, and other unstable or objectionable matter as designated by
the Geotechnical Consultant and Testing Agency and Geotechnical Report.

2.03 SELECT SUITABLE MATERIAL
A. Non-expansive mineral soil, free of significant rock quantities, having a plasticity index of 15 or

less, and a liquid limit of 40 or less, and free of materials that may prevent attaining specified
density, or as modified by the Geotechnical Consultant and Testing Agency.  Maximum size of
stone or fragmentary rock for use as fill is 3 inches, as measured in their greatest dimension. 
Lean clay soils, and clean granular soils such as Select Granular Material meet the
requirements for Select Suitable Material.

2.04 COURSE FILTER AGGREGATE
A. Free-draining mineral product meeting the requirements of MnDOT Standard Specification

Section 3149.2H
2.05 GAS PERMEABLE AGGREGATE

A. Base under dwelling units on slabs-on-grade locations.
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B. Underslab gas permeable aggregate shall be crushed rock, crushed concrete or natural gravel.
100 percent of material shall pass a 2 inches screen. Less than 5 percent of material shall pass
1/4 inch screen. Suitable materials include:
1. Mn/DOT "CA" coarse concrete aggregate.
2. Washed 2 inches natural gravel.
3. Pea rock.

2.06 SELECT GRANULAR MATERIAL
A. Clean granular soil material meeting the following gradation requirements, or as modified by the

Geotechnical Consultant and Testing Agency.
1. 100 percent passing the 2 inch sieve.
2. Meet the requirements for Mn/DOT standard specification 3149.2B2.
3. Less than 50 percent passing the No. 40 sieve.
4. No more than 5 percent passing the No. 200 sieve.
5. Soils meeting ASTM D2487 categories SP, SW, GP, or GW may qualify.

2.07 SAND CUSHION
A. Clean medium to coarse sand meeting the following gradation requirements, or as modified by

the Geotechnical Consultant and Testing Agency.
1. 85-100 percent passing the 3/8 inch sieve.
2. 10-50 percent passing the No. 4 sieve.
3. 0-25 percent passing the No. 8 sieve.
4. No more than 3 percent passing the No. 200 sieve.

2.08 STRUCTURAL GRAVEL
A. Granular soil meeting the following gradation requirements, or as modified by the Geotechnical

Consultant and Testing Agency.
1. 100 percent passing the 2 inch sieve.
2. 50-90 percent passing the No. 4 sieve.
3. 20-60 percent passing the No 40 sieve.
4. 10-50 percent passing the No. 100 sieve.
5. No more than 5 percent passing the No. 200 sieve.

2.09 RIP RAP
A. MnDOT Specification Section 3601. Class as designated on the drawings.

2.10 UTILITY TRENCH MATERIAL SIZE RESTRICTIONS:
A. Pipe Bedding: 0.5 inches
B. Initial Backfill: 0.5 inches
C. Utility Trench Backfill: 1.5 inches

2.11 TOPSOIL
A. Import topsoil mix for all lawn, shrub and perrenial bed areas.
B. Import clean pulverized topsoil mixture without weeds, roots, or woody stems.  Import topsoil

mix of one part loam topsoil defined by MNDOT to one part coarse sand to one part organic
material such as compost or organic peat.  Ratio is base on volume not weight.

C. Organic Content:  5 percent - 20 percent.
D. pH value between:  6.6 to 7.0.
E. Existing on-site topsoil may be used if conforming to foregoing specified requirements.

2.12 PLANTING SOIL
A. Use this soil for perennial beds, ground covers, and as indicated in the drawings.
B. 10 percent clay loam.
C. 70 percent select granular material.
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D. 10 percent peat moss with 2 pounds.
E. 10-0-10 fertilizer per cubic yard.
F. 1 pound of isolite porous ceramic soil additive per square foot thoroughly mixed into the top 6

inches of soil by rototilling.
2.13 GEOTEXTILE (FOR SEPARATING SOIL MATERIALS)

A. 3733 Type V or as designated by the Geotechnical Consultant and Testing Agency.
2.14 EROSION CONTROL BLANKET

A. MnDOT Specification Section 3885 Category 2 and 3 or as designated by the Geotechnical
Consultant and Testing Agency.

2.15 SOD
A. Refer to requirements of Section 32 9223 - Sodding.

2.16 SEED
A. Refer to requirements of Section 32 9219 - Seeding.

PART 3  EXECUTION
3.01 GENERAL

A. Perform earthwork and soil correction in accordance with these specifications and as directed
by the soils reports and Geotechnical Consultant and Testing Agency.  Soils reports and
Geotechnical Consultant and Testing Agency direction supersede these specifications.  Notify
Architect of discrepancies in a timely manner.

B. If contaminated soil is encountered during excavation or construction of underground utilities,
stop work and notify the Owner.

C. Do not export desirable soils and replace with less desirable soils in areas on-site without the
written approval of the Owner and Architect.

3.02 PROTECTIONS & PRECAUTIONS
A. Provide temporary fences, barricades, coverings, or other protections to preserve existing items

to remain and to prevent injury or damage to person or property.  Apply protections to adjacent
properties as required.

B. Adjacent Features:  Conduct trenching and excavation to minimize interference with adjacent
structures, pavements and landscaped areas.  Provide necessary bracing, sheeting, shoring or
similar techniques to protect adjacent infrastructure such as roadways and utilities and
structures such as homes from damage due to earthwork operations.  Assume responsibility for
protecting adjacent features and restore damage to original or better conditions at no cost to the
Owner.

C. Utilities:  Drawings indicate approximate locations of existing utilities.  All utilities may not be
indicated.  Cooperate with Owner and utility companies for maintaining services.  Verify the
location of existing utilities in the area affected by construction and protect accordingly.  Be
cognizant of the depth of cover over utilities and take care to protect them from superimposed
loads, frost, and freezing.  Do not disrupt utility connections without providing temporary
services.  Exercise extreme care in excavating to prevent damage to existing utilities.  Perform
excavation near existing utilities by hand.  Repair damages to existing utilities as directed by
utility company.  Pay costs for repairing utilities damaged due to earthwork operations at no cost
to the Owner.

D. Water:  Prevent water from ponding in excavations by carefully scheduling excavation and fill
procedures, maintaining grading, and providing diversion ditches, sumps, pumps, dewatering
systems, and the like to convey water to an approved discharge point.  Remove water prior to
filling.  Smooth-roll exposed earthen areas before the end of the workday to seal and protect
these areas.  Grade around buildings so that ground is pitched to prevent water from running
into excavated areas and damaging structures.  Prevent water from entering pits and trenches
where footings are to be placed.  Provide dewatering equipment to keep excavated areas clear
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of groundwater or surface runoff during construction so as to not adversely affect construction
procedures or cause excessive disturbance of underlying natural ground or footing and slab
subgrade.  Where in the opinion of the Geotechnical Consultant and Testing Agency, a dry firm
subgrade is not being maintained, employ other methods acceptable to the Geotechnical
Consultant and Testing Agency.

E. Freezing:  Do not allow freezing of subgrade or fill soils, and, do not use frozen fill soils.
F. Sensitive Soils:  Subgrade soils may be sensitive to disturbance and potential loss of strength

under construction traffic and/or excessive moisture or freeze/thaw conditions.  Therefore, work
with appropriate equipment such as tracked excavators and non-vibratory compaction
equipment, with a minimum of abrupt movements in order to avoid soil disturbance.  Do not
allow water to pond on sensitive soils.  Reference soils reports and consult the Geotechnical
Consultant and Testing Agency for direction regarding sensitive soil conditions.

G. New Work:  Protect newly graded areas from traffic and erosion.  Repair settlement and
washing that occurs prior to acceptance of work.  Re-establish grades to required elevations
and slopes as required for Landscape Contractor.

H. Monuments:  Do not disturb monuments or stakes found on-site or off-site.
I. Security Devices:  Provide and maintain temporary barriers and security devices.
J. Traffic Control & Protections:

1. Conduct operations with minimum interference to public or private thoroughfares.  Maintain
continual protected egress and access.

2. Prior to performing work, coordinate with city or other applicable street/right-of-way
jurisdiction, to erect barricades to protect the traveling public, both vehicular and
pedestrian in accordance with Mn/DOT specification section 1710 or as required by
applicable officials.  Do not disrupt, block, or close public street or walks without proper
approvals.

3. Develop, provide, maintain, and remove traffic controls.
4. The Architect will not approve plans for technical competence.

3.03 PREPARATION
A. Permits and Notifications:  Obtain and conform to required permits prior to initiating excavation

work.  Notify city and watershed district prior to commencement of earthwork operations. 
Provide notifications in advance of the required minimum lead times.

B. Photographs:  Prior to commencement of earthwork operations, inspect areas in which work will
be performed.  Photograph existing conditions of surrounding properties which could be
misconstrued as damaged resulting from earthwork or demolition work.

C. Erosion & Sediment Control:  Provide erosion and sediment control prior to initiating earthwork
operations as indicated on the Drawings.

D. Layout & Elevations:  Lay out site earthwork and establish site earthwork elevations based on
control points and bench marks used in the drawings.

E. Unused Utilities:  Remove, plug or cap, as required, inactive and abandoned utilities
encountered in earthwork operations.

F. Existing Building Foundations:  Remove all existing building foundations encountered in the
excavation to a minimum depth of 2 feet below all proposed structure floors or foundations.

G. Discrepancies:  Notify Architect of discrepancies in a timely manner.
3.04 CLEARING AND GRUBBING

A. Acceptance:  Accept the site as found and remove trash, rubbish and other debris.
B. Tree Preservation:  Prior to initiating excavation operations, notify Architect to identify trees to

be preserved.  Provide orange mesh fence around the tree driplines as required by the Architect
or City.
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C. Tree & Vegetation Removal:  Remove trees, saplings, shrubs, bushes, vines and undergrowth
as required for execution of construction except for plantings to remain as indicated in the
drawings.

D. Stump Removal:  Remove stumps and roots systems within the limits of new construction to the
following depths below the bottom of the respective proposed features:
1. Walks12 inches
2. Drives18 inches
3. Building Areas18 inches
4. Parking Areas12 inches
5. Lawn Areas8 inches
6. Fill Areas12 inches
7. Where drives, walks and other construction or fills overlap, the greater depth applies.

E. Burning:  Burning of materials on-site is prohibited.
F. Existing Structures:  Remove existing foundations, structures, slabs and other manmade

materials.
3.05 STRIPPING

A. Remove topsoil and/or surface vegetation to its entire depth from construction areas.  Remove
topsoil in other areas in accordance with instructions of the soils reports and Geotechnical
Consultant and Testing Agency direction.

B. Stockpile topsoil in an area designated on the plans or as approved by the Owner where it will
not interfere with building or utility operations.

C. Stockpile a sufficient quantity for respreading on turf and planting areas.
3.06 COMPACTION STANDARD

A. ASTM D698 for densities established by the Standard Proctor Method.
3.07 FOUNDATION AND FILL REMOVAL

A. Remove unsuitable soils, foundations or existing structures, and pavements from the area,
within 3 feet of the surface of the proposed sub-grade.

3.08 EXCAVATION & SUBGRADE PREPARATION
A. General:

1. Excavate to the elevations and dimensions indicated in the drawings or as directed by the
soils report.  Remove Unsuitable Material encountered in the excavation where loading will
be superimposed or where fill will be placed as directed by the Geotechnical Consultant
and Testing Agency.  Replace soils as specified in the Filling article below or as directed by
the Geotechnical Consultant and Testing Agency.

2. Compact subgrade by rolling with vibratory or non-vibratory means using tamping roller,
pneumatic tired rollers, three-wheel power rollers, sheep's foot roller, or other approved
equipment suited to the soil being compacted.  Obtain approval from the Geotechnical
Consultant and Testing Agency for the type of equipment used in the work.

3. Surface compact the exposed existing soil with a large, smoth-drum self propelled
compactor capable of exerting a centrifugal fdorce of no less than 50,000 pounds.
Compact soils with a minimm of six passes (three down and back) in each of two
perpendicular directions. Obtain approval from the Geotechnical Consultant and Testing
Agency for the type of equipment used in the work.

4. Moisture condition the subgrade as necessary to achieve proper compaction.  Moisture
condition by discing or scarifying soil then aerating soil if too wet, or, sprinkle with water if
too dry.  Provide water source and sufficient hoses or water distributing equipment at the
site for this purpose.

5. Schedule Geotechnical Consultant and Testing Agency to approve subgrades prior to
mobilizing equipment and materials for concrete work.  Schedule during heavy equipment
operations so that the Geotechnical Consultant and Testing Agency can observe the
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reaction of soils under heavy equipment loading as described in the Proof Rolling article
herein.

6. Notify Owner and Architect within 24 hours of subsurface conditions not anticipated in the
Contract Documents and prior to performing extra excavation not described in the
drawings or soils reports.

B. Pavements:
1. Excavate to pavement section subgrade elevation.  Provide Primary Support Fill as

necessary to establish pavement section subgrade.  For Primary Support Fill, if required,
excavate laterally down and away from footing edges to competent approved subgrade as
described in the Definitions article for Primary Support Fill.  Prepare subgrade of
undisturbed earth of bottom of Primary Support Fill to the required width.

3.09 PROOF ROLLING (TEST ROLLING)
A. Proof roll subgrades which are required to meet specific compacted densities prior to placing

overlying fill soils or structures.
B. Proof roll aggregate base prior to placing bituminous or concrete pavement.
C. Proof roll with a loaded tandem axle truck or other acceptable equipment.  Slowly roll equipment

back and forth over entire subgrade. Make successive passes not greater than one-half the axle
width from previous pass to insure thorough coverage of subgrade.

D. Proof-roll each area of building and pavement in its entirety.  If this is not possible, proof-roll
areas large enough to allow for an efficient operation as directed by the Geotechnical
Consultant and Testing Agency.

E. Schedule Geotechnical Consultant and Testing Agency to observe proof rolling operations for
excessive deflection of soft, weak and unstable areas.  Where subgrade evidences excessive
deflection, or, has been softened or eroded by flooding, unfavorable weather, or site
construction operations, remove incompetent soils, replace, and recompact as directed by the
Geotechnical Consultant and Testing Agency.

3.10 GEOTEXTILE
A. The Geotechnical Consultant and Testing Agency will determine locations where geotextile may

be used as an alternative to removal of Unsuitable Soils in some areas.
B. Where geotextile is used, follow manufacturer's instructions for placement and as directed by

the Geotechnical Consultant and Testing Agency.
3.11 FILLING

A. General:
1. Fill to the elevations and dimensions indicated in the drawings or as directed by the soils

report.  Fill excavations resulting from the removal of Unsuitable Materials as directed by
the Geotechnical Consultant and Testing Agency.

2. Compact fill in lifts by rolling with vibratory or non-vibratory means using tamping roller,
pneumatic tired rollers, three-wheel power rollers, sheep's foot roller, or other approved
equipment suited to the soil being compacted.  Obtain approval from the Geotechnical
Consultant and Testing Agency for the type of equipment used in the work.

3. Moisture condition fill soils as necessary to achieve proper compaction.  Moisture condition
by discing or scarifying soil then aerating soil if too wet, or, sprinkle with water if too dry. 
Provide water source and sufficient hoses or water distributing equipment at the site for
this purpose.

4. Where fill is to be placed on side slopes, bench the base and scarify after topsoil stripping.
5. Do not allow bearing capacity of subgrade under footings and foundations to be less than

the net allowable bearing capacity used in the design.
6. Do not place, spread, or roll frozen fill.  Do not place fill on frozen ground where frost has

penetrated greater than 1 inch.
7. Do not place fill in standing water or over softened soils.
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8. Do not place fill during unfavorable weather.  When work is interrupted by unfavorable
weather, do not resume fill operations until the density and moisture content of previously
placed fill is as specified.

9. Smooth-roll fill areas before the end of the workday to seal and protect these areas.
10. Limit compaction with non self-propelled compaction equipment to maximum lifts of 6

inches.
11. Do not begin backfilling of walls (including retaining walls) until forms are removed, walls

have been braced, the excavation is cleaned of trash and debris, and below grade work of
other Sections has been completed.  Do not place backfill against walls (including retaining
walls) prior to 4 days after completion of cast-in-place concrete.

12. Prior to backfilling Building Walls notify Architect and have waterproofing manufacturer
inspect the waterproofing.  Complete and/or repair areas not adequately waterproofed
according to manufacturer's direction.  Have waterproofing manufacturer reinspect at no
additional cost to the Owner.  Do not backfill Building Walls until waterproofing is approved
by the manufacturer.

13. Place backfill around structures as the work of construction progresses.  Exercise extreme
care near walls.  Provide adequate bracing or other protection as necessary.  Do not
operate heavy equipment close to walls without adequate support for walls.  For
Foundation Walls, bring backfill to the elevations indicated in the drawings in even
increments on each side of the wall.

14. Where grade differs on opposite sides of a wall, compact backfill material along face of
wall in layers and not more than 8 inches in compacted thickness with power-driven hand
tampers.  Compact each layer to minimum percentages as specified herein.

15. Have Geotechnical Consultant and Testing Agency approve material types, fill placement,
and finished subgrade for foundations, slabs, and pavements.  Additionally, schedule
during heavy equipment operations so that the Geotechnical Consultant and Testing
Agency can observe the reaction of soils under heavy equipment loading as described in
the Proof Rolling article herein.

16. If soils inspections, analysis, or testing indicate that the materials specified have not been
furnished, placed, and compacted in compliance with these specifications or as directed by
the Geotechnical Consultant and Testing Agency, remove the material, replace, and
recompact until approval from the Geotechnical Consultant and Testing Agency is
obtained.

B. Fill Types:
1. General Fill:

a. Allowable Materials:  All soil materials listed in Part 2, except Unsuitable Material.
b. Maximum Lift:  8 inches
c. Compaction:  95 percent; 90 percent below lanscaped surfaces
d. Moisture Content:  Within 3 percent of optimum for soil with less than or equal to 12

percent passing No. 200 sieve; -1 to +3 of optimum for soil with greather than 12
percent passing the No. 200 sieve.

2. Structural Fill:
a. Allowable Materials:  Select Granular Material, Structural Gravel.
b. Maximum Lift:  6 inches
c. Compaction:  95 percent
d. Moisture Content:  Within 3 percent of optimum.

3. Primary Support Fill:
a. Allowable Materials:  Select Granular Material, Structural Gravel.
b. Maximum Lift:  6 inches in building and foundation areas, utility trenches; 8 inches

elsewhere
c. Compaction:  100 percent; 95 percent where greater than 3' below pavement

subgrade elevations.
d. Moisture Content:  Within -3 percent to +1 percent of optimum.

4. Building Wall Backfill:
a. Allowable Materials:  Select Granular Material, Structural Gravel.
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b. Maximum Lift:  6 inches
c. Compaction:  95 percent
d. Moisture Content:  Within 3 percent of optimum.

5. Foundation Backfill
a. Allowable Materials:  Select Granular Material, Select Suitable Material.
b. Maximum Lift:  6 inches
c. Compaction:  95 percent
d. Moisture Content:  Within Within 3 percent of optimum for soil with less than or equal

to 12 percent passing No. 200 sieve; -1 to +3 of optimum for soil with greather than 12
percent passing the No. 200 sieve.

6. Pipe Bedding:
a. Allowable Materials:  Select Granular Material, Course Filter Aggregate
b. Maximum Lift:  6"
c. Compaction:  98 percent.
d. Moisture Content: Within 3 percent of optimum.

7. Initial Backfill:
a. Allowable Materials:  Select Granular Material
b. Maximum Lift:  6"
c. Compaction:  98 percent.
d. Moisture Content: Within 3 percent of optimum.

8. Utility Trench Backfill:
a. Allowable Materials:  Select Granular Material, Select Suitable Material
b. Maximum Lift:  6"
c. Compaction:  98 percent.
d. Moisture Content: Within 3 percent of optimum.

3.12 BOND BREAK AT ADFREEZE ZONES FOR ISOLATED FOOTINGS
A. Prevent isolated footings and foundations from frost movement by providing a bond break

between the foundation and the soil (adfreeze zone).  The bond break may be obtained by
wrapping the footing or foundation with polyethylene wrap and backfilling with Select Granular
Material within 3 inches of the foundation, or as directed by the Geotechnical Consultant and
Testing Agency.

3.13 ROUGH GRADING
A. Plan grades indicate finish grades.  Rough grade to transform the site to the subgrade

elevations of surface toppings such as pavements (including base), topsoil, and sod.  Complete
rough grading by blading to grade uniformly without awkward or abrupt grade transitions.

B. Slope grade to drain away from the building.
C. Remove large stones, boulders and debris from the site.
D. Tolerances:

1. Top Surface of Subgrade:  Plus or minus ½ inch.
2. Top Surface of Backfilling:  Plus or minus ½ inch.

3.14 PLACEMENT OF TOPSOIL
A. Scarify subgrade to a depth of 4 inches.
B. Place topsoil to the thicknesses indicated in the drawings at areas previously stripped.  Do not

place topsoil in building or paved areas.  Install so that the surface of the topsoil is 2 inches
below finish grade for areas to be sodded.

C. Seeding:
1. Refer to requirements of Section 32 9219 - Seeding.
2. Seed and disc mulch topsoil in disturbed areas not scheduled for landscaping by

Landscape Contractor.
D. Sod or seed and disc mulch topsoil in disturbed areas not scheduled for landscaping.
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3.15 FINISH GRADING
A. Plan grades indicate finish grades.  Finish grade to transform the site to the elevations indicated

in the drawings without awkward or abrupt grade transitions.  Grade so that water will drain
readily away from the building and off-site by means of contours, ditches, swales and drainage
facilities as indicated in the drawings.

B. Ensure that exterior underground utility work is completed before finish grading is started.
C. Bring areas to be sodded to within 2 inches of final grade using topsoil.
D. Tolerances:  Plus or minus ½ inch.

3.16 EROSION CONTROL BLANKET
A. Provide erosion control blanket at the locations indicated in the drawings or for slopes

exceeding 4:1 (horizontal:vertical).
B. Where erosion control blanket is used, follow manufacturer's instructions for placement and as

directed by the Geotechnical Consultant and Testing Agency.
3.17 EARTHWORK BALANCE & DISPOSAL

A. Earthwork Balance:  The earthwork for the site is not intended to balance.  Review soils reports
for anticipated on-site soils and determine import and export quantities.  Supply and import the
necessary materials to the site.

B. Disposal:  Remove excess materials and unsuitable materials from the site and dispose of
legally.

3.18 CLEANUP & RESTORATION
A. Cleanup:  Thoroughly police and rake the site and adjacent areas as required to provide neat

clean surfaces.
B. Restoration:

1. Restore on-site and off-site areas disturbed by construction operations to original or better
conditions.  Restore turf areas by seed or sod, as directed by the Owner of the disturbed
surface.

2. Refer to Section 32 9219 - Seeding for additional seeding information.
3. Provide seed at turf areas that are not sodded.  At seed areas, provide erosion control

blanket for slopes exceeding 4:1 (horizontal:vertical).
C. Conduct earthwork operations in a manner that prevents spillage on streets and adjacent areas.

 Clean up spillage, on-site and off-site caused by earthwork operations.
D. Remove construction sediment from rain gardens and conduct other tasks as necessary to

reestablish rain gardens to requirements as indicated in the drawings and specifications.
E. Verify that site grades have been built to elevations specified on grading plan prior to final

restoration.  If grades are not as specified, notify Owner immediately and correct grades
accordingly.

3.19 QUALITY CONTROL
A. General:  Arrange for and assist the Geotechnical Consultant and Testing Agency as necessary

to conduct required inspections and tests.  Notify the Geotechnical Consultant and Testing
Agency when fill, backfill, excavation and compaction processes commence for observation and
testing.  Do not proceed with further work until appropriate testing has been satisfactorily
completed.  Allow Geotechnical Consultant and Testing Agency to inspect and approve
subgrades and fill layers before further work is performed.

B. The following minimum representative tests, inspections, and related work are required.
1. Mechanical analysis and classification (ASTM C136/C136M and ASTM D2487):  Provide

one representative test of each type of fill from each source, on-site and off-site, including
base materials used below floors and pavements.

2. Standard Proctor analysis (ASTM D698):  Provide one representative test of each material
from each source, on-site and off-site, and for subgrade soils.
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3. Compaction (density) test (ASTM D1556/D1556M and ASTM D6938):
a. Wall Footings:

1) 1 test per lift of fill per 50 lineal feet of fill placed below footings
2) 1 test per 50 lineal feet of final footing subgrade
3) 1 test per 2 vertical feet per 50 lineal feet of backfill placed against footings
4) 1 test daily during filling
5) Perform tests immediately prior to pouring footings.

b. Pavements:
1) Streets (parking lots and development access roads):

(a) 1 test per lift of fill per 250 lineal feet
(b) 1 test for final pavement section subgrade per 250 lineal feet
(c) 1 test per lift of aggregate base per 250 lineal feet

2) 1 test daily during filling or base construction
c. If nuclear methods are used, limit to 90 percent of the total test number, with location

mixed such that correlation with sand cone method can be easily made.
4. Proof Rolling:  In the presence of the Geotechnical Consultant and Testing Agency,

proofroll the compacted subgrades in building and pavement areas as specified herein.
5. Topsoil:

a. Mechanical analysis and classification (ASTM C136/C136M and ASTM D2487): 
Provide two representative tests from each source, on-site and off-site.

b. Organic content:  Provide two representative tests from each source, on-site and
off-site.

c. pH:  Provide two representative tests form each source, on-site and off-site.
C. Coordinate inspections and testing with regulators (e.g., City).
D. Re-Testing:  If, based upon Geotechnical Consultant and Testing Agency reports and

inspections, work does not meet specified requirements, remove work, replace and retest at no
additional cost to the Owner.

END OF SECTION 31 0000
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SECTION 32 1123
AGGREGATE BASE COURSE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aggregate base course.
B. Paving aggregates.

1.02 REFERENCES
A. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and

Soil-Aggregate by Nuclear Methods (Shallow Depth); 2017.
B. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using

Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012, with Editorial Revision (2015).
1.03 SUBMITTALS

A. Samples:  Submit 10 lb sample of each type of aggregate; submit in air-tight containers to
testing laboratory.

B. Materials Sources: Submit name of imported materials source.
C. Aggregate Composition Test Reports: Results of laboratory tests on proposed and actual

materials used.
D. Compaction Density Test Reports.

PART 2  PRODUCTS
2.01 MATERIALS

A. Aggregate Base: Conforming to MnDOT 3138.2 Aggregate Base, Class 5.
2.02 SOURCE QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for testing and analysis
of aggregate materials.

B. If tests indicate materials do not meet specified requirements, change material and retest.
C. Provide materials of each type from same source throughout the Work. If source must change

then retest at no cost to the Owner.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey benchmarks and intended elevations for the work are as indicated.
B. Verify substrate has been inspected, gradients and elevations are correct, and is dry.

3.02 PREPARATION
A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping and

re-compacting.
B. Do not place aggregate on soft, muddy, or frozen surfaces.

3.03 INSTALLATION
A. Under Bituminous Concrete Paving:

1. Place Aggregate Base to a total compacted thickness indicated on the plans.
2. Place Aggregate Base with a moisture content within 1 percent below to 1 percent above

its optimum moisture content.
3. Compact to 100 percent of maximum dry density.

B. Under Portland Cement Concrete Paving:
1. Place Aggregate Base to a total compacted thickness indicated on the plans.
2. Place Aggregate Base with a moisture content within 1 percent below to 1 percent above

its optimum moisture content.
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3. Compact to 100 percent of maximum dry density.
C. Proof roll aggregate base material prior to placing bituminous or concrete pavement per Section

31 0000 - Earthwork.
D. Place aggregate in maximum 4 inch lifts and compact to specified density.
E. Level and contour surfaces to elevations and gradient indicated.
F. Add water to assist compaction. If excess water is apparent, remove aggregate and aerate to

reduce moisture content.
G. Use mechanical tamping equipment in areas inaccessible to compaction equipment.

3.04 TOLERANCES
A. Flatness: Maximum variation of 1/4 inch measured with 10 foot straight edge.
B. Scheduled Compacted Thickness: Within 1/4 inch.
C. Variation From Design Elevation: Within 1/2 inch.

3.05 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and

testing.
B. Compaction density testing will be performed on compacted aggregate base course in

accordance with ASTM D6938.
C. Results will be evaluated in relation to compaction curve determined by testing uncompacted

material in accordance with ASTM D698 ("Standard Proctor").
D. If tests indicate work does not meet specified requirements, remove work, replace and retest.
E. Frequency of Tests: Provide the minimum number of tests as follows, one test minimum.

1. Exterior Paving and Similar Construction: One test for every 2,500 sq. ft. per 1 ft of depth
of material placed or fraction thereof.

F. Proof roll compacted aggregate at surfaces that will be under paving.
3.06 CLEANING

A. Remove unused stockpiled materials, leave area in a clean and neat condition. Grade stockpile
area to prevent standing surface water.

END OF SECTION 32 1123
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SECTION 32 1200
BITUMINOUS PAVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Section Includes:
B. Quality control and quality assurance.
C. Preparation and precautions.
D. Traffic control and protections.
E. Establishment of grade.
F. Subgrade preparation and earthwork.
G. Utility adjustments.
H. Aggregate base.
I. HMA paving.
J. Reclaiming existing pavement and aggregate base for use as aggregate base.
K. Tolerances.
L. Tests and inspections.

1.02 REFERENCES
A. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates;

2014.
B. ASTM D2172 - Standard Test Methods for Quantitative Extraction of Asphalt Binder from

Asphalt Mixtures; 2017.
C. ASTM D3549/D3549M - Standard Test Method for Thickness or Height of Compacted Asphalt

Mixture Specimens; 2018.
D. Minnesota Department of Transportation (MnDOT), Standard Specifications for Construction,

2018 edition.
E. American Association of State and Highway Transportation Officials (AASHTO) tests equivalent

to ASTM tests referenced above may be used in place of the ASTM tests.
1.03 DEFINITIONS AND ABBREVIATIONS

A. Additive - Any material added to an asphalt mixture or material, such as mineral filler, asphalt
additives, anti-strip, stabilizers, and similar products.

B. Aggregate Base - A well graded granular material placed over a stable subgrade as an integral
component of the pavement section and to provide a base on which the pavement is
constructed.

C. Asphalt Cement - A dark brown to black cementitious material in which the predominating
constituents are bitumen's which occur in nature or are obtained in petroleum processing.

D. Cold Mix Asphalt - Typically, a mixture of cutback asphalt and aggregate mixed in a plant which
may be used immediately, or stockpiled for future use.  Used for temporary repairs when HMA
is unavailable due to seasonal constraints.

E. Fine Aggregate (FA) - Fine aggregate as designated for use in pavement seal coats.
F. Hot Mix Asphalt (HMA) - A high quality, thoroughly controlled hot mixture of asphalt cement and

well graded, high quality mineral aggregate used to construct bituminous pavements.
G. Lift - The maximum thickness of loose material that may be placed prior to compaction.

1.04 SUBMITTALS
A. Test reports for testing as specified herein.
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B. Report(s) that summarize pertinent field observations and determinations of material suitability,
construction methods and operations, detailed test reports for testing as specified herein, and
other applicable testing as determined by LHB or Testing Agency during the course of
construction.

C. Documentation for the source of the materials incorporated in the Work.
D. Job Mix Formula (JMF) for HMA prepared by an independent testing laboratory for acceptance. 

A JMF from a current project may also be acceptable.  Engineer supplied mix designs and
similar recommendations are not part of this specification.  Provide and pay for all Work
required to develop the JMF.  Do not place the bituminous courses prior to acceptance of the
JMF by the Owner.

1.05 QUALITY CONTROL AND QUALITY ASSURANCE
A. Perform Work as specified herein and according to MnDOT requirements, except as modified

herein.  Where this specification differs from MnDOT requirements, the more stringent
requirement governs.

B. Equipment:  Utilize equipment of proper size and in good working condition to prosecute the
Work to full completion in a satisfactory manner.

C. Personnel:  Utilized experienced personnel familiar with the equipment, methods, and
procedures for the job.

D. Delivery, Storage, and Handling:  Protect moisture sensitive materials against wetting by rain,
snow, or ground moisture, and against intermixture with earth or other types of materials.

E. Testing Agency:
1. Responsibilities:  The Testing Agency is responsible to inspect, test, and accept

subgrades, material types and placement to determine their competency for support. 
Inspections, tests and frequencies are described in the "Tests and Inspections" article near
the end of Part 3.

2. Coordination:  Coordinate construction activities and schedule the Testing Agency
representative to perform field tests and inspections to assure compliance with this
specification.

PART 2  PRODUCTS
2.01 AGGREGATE BASE

A. Refer to Section 32 1123 - Aggregate Base Course
2.02 TACK COAT

A. MnDOT standard specification section 2357.
2.03 HMA

A. Bituminous Base Course:  MnDOT standard specification section 2360, mixture designation
SPWEA340C except as amended in the "Modifications" below.  Asphalt content of mixture per
result of job mix formula.  Design asphalt content in accordance with current MnDOT standard.

B. Bituminous Wear Course:  MnDOT, standard specification section 2360, mixture designation
SPWEA340C except as amended in the "Modifications" below.  Asphalt content of mixture per
result of job mix formula.  Design asphalt content in accordance with current MnDOT standard.

C. Recycled material may be used in the HMA according to MnDOT standard specification
2360/2350.

2.04 MNDOT MODIFICATIONS
A. General modifications to MnDOT standard specifications are described in this article.  Specific

modifications are specified elsewhere in this specification.
B. The Department is equivalent to LHB.
C. The Engineer is equivalent to LHB.
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D. Material source approvals are not part of this specification.  Provide material and mixture quality
control data to the LHB affirming quality of materials specified as required in "Submittals" article
herein.

E. Sampling and testing as specified herein.  Acceptance schedules are not part of this
specification.

F. Method of measurements and basis of payment as specified in contract documents.
PART 3  EXECUTION
3.01 PREPARATION & PRECAUTIONS

A. Examination:  Review slopes, elevations, grade, drainage, above and below grade utilities, and
other conditions affecting the Work.  Notify A/E of conditions which are unsatisfactory or
detrimental to the proper and timely completion of the Work before starting Work.  The start of
Work constitutes that the Contractor is satisfied with the existing conditions.

3.02 ESTABLISHMENT OF GRADES
A. Establish grades and set grade stakes as necessary to complete the Work.
B. Grade paved areas uniformly to match surrounding existing pavement without awkward or

abrupt transitions and to provide positive drainage free of puddling.  Grade at a continuous
positive slope of 2 percent (minimum) and 5 percent (maximum) to drainage provisions (e.g.,
curbs, catch basins, swales) to prevent puddles immediately after rain events.  Additionally, do
not allow standing water at pavement edges immediately after rain events for finished condition.

3.03 UTILITY ADJUSTMENTS
A. Coordinate Work with existing or proposed utility surface features such as manhole and inlet

rims, and valve boxes.  Make adjustments, up or down, to these features so that finish grade of
paving Work is flush with top of these features and to provide positive drainage of pavement. 
Make all adjustments prior to performing paving Work.

B. Notify Engineer of discrepancies immediately and prior to performing Work.
3.04 AGGREGATE BASE

A. Thickness for new paving:  As shown on plans.
3.05 HMA PAVING

A. Thickness for new paving:  As shown on plans.
B. Place the bituminous pavement in accordance with MnDOT standard specification section 2360.
C. Provide a tack coat between lifts as specified herein.
D. Maximum lifts:  2 inches.
E. Minimum lifts (non-overlays):  1.5 inches
F. Compaction for New Paving:  Compact to an average of 92 percent of the maximum theoretical

densities.  No test shall exceed 97 percent nor fall below 89 percent. Perform rolling as soon as
the hot mix material can be compacted without displacement.   Continue rolling with consecutive
passes to achieve even and smooth finish without roller marks.

G. Small areas:  For areas too small for a roller, compaction of bituminous pavement may be
accomplished with vibrating plate compactor or hand tamper.

3.06 TACK COAT
A. Perform Work according to MnDOT standard specification section 2357.

3.07 TOLERANCES
A. Finish Grade Uniformity:  Maximum variation of 1/4 inch measured with 10 foot straight edge.
B. Variation from plan elevation (if applicable):  Within 1/2 inch.

3.08 FIELD QUALITY CONTROL
A. See Section 01 4500 - Quality Control for general requirements for quality control.
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B. Conduct compaction test of aggregate base course. per Section 32 1123 - Aggregate Base
Course.

C. Test bituminous thickness, density and asphalt content (per ASTM D2172 and ASTM
C136/C136M) of bituminous at 100 feet on center.
1. On-site:  Make at least one field density test for every 2,000 sq. ft. or maximum 100 feet on

center of paved area.
D. Testing Rolling:  Under the direction of the Geotechnical Engineer, test roll with a fully loaded

tandem axle truck following placement of aggregate base, but prior to placing bituminous.
Maximum acceptable deflection is .05'. Surface smoothness shall be within 1/4 inch of a 10 foot
straight edge applied parallel with and at right angles to the center line of paved areas.

E. Thickness: In-place compacted thickness will be determined according to ASTM
D3549/D3549M and will not be acceptable if exceeding the following allowable variation from
required thickness:
1. Base Course:  1/2 inch, plus, no minus.
2. Surface Course:  1/4 inch, plus, no minus.
3. Design thickness on drawings is minimum allowable thickness for the asphalt section.

F. Surface Smoothness:  Test finished surface of each asphalt concrete course smoothness,
using 10' straightedge applied parallel with, and at right angles to centerline of paved area.
Surfaces will not be acceptable if exceeding the following tolerances for smoothness.
1. Base Course Surface:  1/4 inch.
2. Wearing Course Surface:  3/16 inch.
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.

Maximum allowable variance from template 1/4 inch.
END OF SECTION 32 1200

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C136/C136M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C136/C136M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C136/C136M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C136/C136M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C136/C136M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C136/C136M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C136/C136M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C136/C136M
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=IHS&item_s_key=00580274&item_key_date=810016&input_doc_number=ASTM%20D3549&input_doc_title=


The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

32 1313 - 1 CONCRETE PAVING

SECTION 32 1313
CONCRETE PAVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete patio slabs, courts, sidewalks, integral curbs, and gutters.
1.02 REFERENCE STANDARDS

A. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass
Concrete; 1991 (Reapproved 2009).

B. ACI 301 - Specifications for Structural Concrete; 2010 (Errata 2012).
C. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000.
D. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2015.
E. ASTM A743/A743M - Standard Specification for Castings, Iron-Chromium,

Iron-Chromium-Nickel, Corrosion Resistant, for General Application; 2017.
F. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2012.
G. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure

Method; 2017A.
H. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the

Field; 2018b.
I. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens; 2015a.
J. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2015.
K. ASTM C150/C150M - Standard Specification for Portland Cement; 2015.
L. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing

Concrete; 2011.
M. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving

and Structural Construction (Nonextruding and Resilient Bituminous Types); 2004 (Reapproved
2013).

N. ASTM D6690 - Standard Specification for Joint and Crack Sealants, Hot Applied, for Concrete
and Asphalt Pavements; 2015.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on joint filler and curing compound.

PART 2  PRODUCTS
2.01 FORM MATERIALS

A. Form Materials: Comply with ACI 301.
B. Joint Filler:  Preformed; non-extruding bituminous type (ASTM D1751) or sponge rubber or cork

(ASTM D1752).
1. Thickness:  1/2 inch.

2.02 REINFORCEMENT
A. Steel Welded Wire Reinforcement:  Plain type, ASTM A1064/A1064M; in flat sheets; unfinished.
B. WWM: Steel Welded Wire Reinforcement in Sidewalks: ASTM A1064/A1064M; in flat sheets;

epoxy coated finish. Size: 6 inch x 6 inch.
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2.03 CONCRETE MATERIALS
A. Concrete materials:  Conform to MnDOT 2521 for walks, patios, and pavement and MnDOT

2531 for curb and gutters, as modified below:
1. Maximum water-cementitious materials ratio at point of placement: 0.45
2. Air Content: 5 to 7 percent.

B. Cement:  ASTM C150/C150M, Normal - Type I Portland cement, gray color.
2.04 ACCESSORIES

A. Curing Compound:  ASTM C309, Type 1, Class A.  
B. Liquid Surface Sealer:  Cureseal S clear sealer by Scofield or equal.
C. Tactile Warning Surfaces:

1. Truncated Dome Panels:
a. East Jordan Iron Works – Cast Iron Uncoated.
b. Neenah Foundry Company – Cast Iron Uncoated.

D. Joint Sealer:  Rubber asphalt joint sealer. ASTM D6690.
2.05 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.
B. Concrete Strength:  Establish required average strength for each type of concrete on the basis

of field experience or trial mixtures, as specified in ACI 301.
1. For trial mixtures method, employ independent testing agency acceptable to Architect for

preparing and reporting proposed mix designs.
C. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates

recommended by manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads.
B. Verify gradients and elevations of base are correct.

3.02 SUBBASE
A. See Section 32 1123 - Aggregate Base Course for construction of base course for work of this

Section.
3.03 PREPARATION

A. Moisten base to minimize absorption of water from fresh concrete.
3.04 FORMING

A. Place and secure forms to correct location, dimension, profile, and gradient.
B. Assemble formwork to permit easy stripping and dismantling without damaging concrete.
C. Place joint filler vertical in position, in straight lines.  Secure to formwork during concrete

placement.
3.05 PLACING CONCRETE

A. Place concrete in accordance with ACI 304R.
B. All exterior walks and slabs on grade shall be 4 inches or 8 inches thick, as shown on drawings.

See plans for locations. Apply acrylic curing and sealing compound in accordance with
manufacturer's instructions.

C. All curb and gutter profiles shall be MnDOT Design B612.
3.06 JOINTS

A. Align curb, gutter, and sidewalk joints.
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B. Place 3/8 inch wide expansion joints at 20 foot intervals and where exterior slabs on grade abut
curbs, structures, walks, walls and other fixed objects.
1. Form joints with joint filler extending from bottom of pavement to within 1/2 inch of finished

surface.
C. Provide scored joints at 5 foot on center in both directions in walks unless otherwise noted on

the plans.
3.07 FINISHING

A. Area Paving:  Light broom, texture perpendicular to pavement direction.
B. Sidewalk Paving:  Light broom, texture perpendicular to direction of travel with 2" smooth

troweled and radiused edge 1/4 inch radius.
C. Curbs and Gutters:  Light broom, texture parallel to pavement direction.
D. Inclined Vehicular Ramps:  Broomed perpendicular to slope.
E. Place sealer on exposed concrete surfaces immediately after finishing.  Apply in accordance

with manufacturer's instructions.
3.08 TOLERANCES

A. Maximum Variation of Surface Flatness:  1/4 inch in 10 ft.
B. Maximum Variation From True Position:  1/4 inch.

3.09 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section 01

4500 - Quality Control.
1. Provide free access to concrete operations at project site and cooperate with appointed

firm.
B. Compressive Strength Tests:  ASTM C39/C39M; for each test, mold and cure three concrete

test cylinders.  Obtain test samples for every 75 cu yd or less of each class of concrete placed.
C. The following minimum representative tests, inspections, and related work are required.

1. Sampling Fresh Concrete:  Per ASTM A743/A743M, except modified for slump to comply
with ASTM C94/C94M.

2. Slump:  Per ASTM C143/C143M; provide one test at point of discharge for each day's pour
of each type of concrete and one additional test when concrete consistency seems to have
changed.  Provide minimum of one test for every 100 cubic yards or 1,000 lineal feet of
curb and gutter.

3. Air Content:  Per ASTM C231 pressure method for normal weight concrete; provide one
test for each day's pour for each type of air-entrained concrete.  Provide one test at point
of discharge for each day's pour of each type of concrete and one additional test when
concrete consistency seems to have changed.  Provide minimum of one test for every 100
cubic yards or 1,000 lineal feet of curb and gutter.

4. Concrete Temperature:  Test hourly when air temperature is 40 degrees F and below, and
when 80 degrees F and above; and each time a set of compression test specimens made.

5. Compression Test Specimen:  Per ASTM C31/C31M; provide one set of 3 standard
cylinders for each compressive strength test.  Mold and store cylinders for laboratory cured
test specimens except when field-cure test specimens are required.

6. Compressive Strength Tests:  ASTM C39/C39M.  For each test, mold and cure three
concrete test cylinders.  Obtain test samples for every 75 cu yd or less of each class of
concrete placed.

3.10 PROTECTION
A. Immediately after placement, protect pavement from premature drying, excessive hot or cold

temperatures, and mechanical injury.
B. Do not permit pedestrian traffic over pavement for 7 days minimum after finishing.

END OF SECTION 32 1313
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SECTION 32 1440
STONE PAVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Salvaged granite paver.
B. Sand bed materials.

1.02 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.03 MOCK-UP
A. Provide paver mock-up, 4 feet long by 4 feet wide to be approved by Landscape Architect 

Mock-up paving pattern shall match existing stone pavers at main entry.
B. Locate at stone patio as shown on plan.

1.04 FIELD CONDITIONS
A. Maintain cementitious materials and substrate surface to a minimum of 50 degrees F prior to,

during, and 48 hours after completion of work.
PART 2  PRODUCTS
2.01 PAVER MATERIALS

A. Salvaged Granite Pavers:  Salvaged stone veneer, size similar to pavers at front walk, from
building demolition. See architectual plans.; ____ by ____ inch size, ____ inch thick; ________
shape, ________ surface finish; ________ color

2.02 SAND BED MATERIALS
A. Sand for Base and Joints:  Clean washed bank sand containing maximum of 30 percent particle

size of No. 10 (2 mm) sieve.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate is level, smooth, capable of supporting pavers and imposed loads, and
ready to receive work of this section.

B. Verify gradients and elevations of substrate are correct.
3.02 INSTALLATION - SAND SETTING BED

A. Spread sand evenly over prepared substrate to a maximum thickness of 1-1/2 inch.
B. Dampen and roller compact sand to level and even surface.
C. Screed and scarify top 1/2 inch of sand.
D. Place paver units in herringbone pattern, from straight reference edge.
E. Sprinkle sand over surface, sweep into joints and moisten.  Recover with additional sand until

firm joints are achieved.  Remove excess sand.
F. Tamp and level paver units with mechanical vibrator until units are firmly bedded, level, and to

correct elevation and gradients.
3.03 CLEANING
3.04 PROTECTION

A. Do not permit traffic over unprotected paver surface.
B. Touch-up, repair or replace damage products before Substantial Completion.

END OF SECTION 32 1440
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SECTION 32 3216
PRECAST MODULAR BLOCK RETAINING WALL

PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:  Furnishing materials and labor required for the design and construction of a
ReCon precast modular block retaining wall.

1.02 REFERENCES
A. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete; 2014a.
B. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2015.
C. ASTM D2412 - Standard Test Method for Determination of External Loading Characteristics of

Plastic Pipe by Parallel-Plate Loading; 2011 (Reapproved 2018).
D. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe

and Fittings; 2016.
E. ReCon Construction Detail Drawings: www.reconwalls.com

1.03 DEFINITIONS
A. ReCon Retaining Wall Unit: Concrete, modular facing block provided by an authorized

manufacturer under license to ReCon Retaining Wall Systems, Inc.
B. Geogrid: A geosynthetic material manufactured of high tensile materials specifically for the

purpose of reinforcing and creating a structural soil mass.
C. Drainage Aggregate: Clean, crushed rock located within and immediately behind ReCon units to

facilitate drainage and avoid compaction in close proximity to ReCon wall units.
D. Reinforced Soil: Soil zone extending from the Drainage aggregate zone to the back of the

embedded geogrid.
E. Foundation Soil: Soil zone immediately beneath the retaining wall facing units, the wall leveling

pad and the reinforced soil zone.
F. Retained Soil: Soil immediately behind retaining wall facing and drainage aggregate for modular

gravity structures or behind the reinforced soil for wall that utilize geogrid.
G. Construction Drawings: Approved final plan for construction prepared and stamped by the wall

design engineer licensed to practice in the state where the retaining wall is located.
1.04 SUBMITTALS

A. Contractor shall submit Manufacturer’s product data and installation instructions for approval.
B. Contractor shall submit Manufacturer’s test reports certifying that the ReCon units

manufactured at their production facility meet the requirements of this specification and the
requirements of the Construction Drawings.

C. Unless provided within these project documents and/or the project drawings, contractor shall
submit two sets of the Construction Drawings for all ReCon retaining walls on the project.
1. The design shall be prepared by a Professional Engineer licensed to practice in the state

where the retaining wall is located.
2. The design shall be per NCMA Design Guidelines for Segmental Retaining Walls, or the

AASHTO Standard Specifications for Highway Bridges, whichever is applicable as
determined by the retaining wall design engineer.

3. Construction Drawings shall include:
a. The retaining wall layout and retaining wall heights.
b. Proper placement, lengths and types of geogrid reinforcement where necessary.
c. Typical wall sections.
d. Types, locations and properties of all drainage materials, appurtenances and special

installation requirements not covered in this specification.
e. Retaining wall elevation views.
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f. Any soils information or testing conducted in addition to that included within the
project drawings and specifications.

g. Design assumptions.
D. If geogrid reinforcement is required in the final engineered construction drawings, submit

manufacturer’s product literature, product testing reports and a twelve inch or larger sample of
each type to be used in wall construction.

E. Submit gradation reports for aggregates used for the wall leveling pad, unit / drainage fill and for
select reinforced fill if required in the final engineered wall design.

F. All submittals must be provided and reviewed prior to the start of retaining wall construction.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Contractor shall inspect all products at delivery to determine that the proper materials have
been delivered and are usable. Damaged material shall not be incorporated into the work.

B. ReCon retaining wall units shall be stored in a location and manner that protects against
excessive weathering and damage.

C. Contractor shall prevent ReCon units from excessive soiling and coming in contact with
substances which may stain or adhere to the finished visual surfaces of the unit.

D. Faces of the ReCon Block shall be free of excessive chipping, cracking and stains.
1.06 QUALITY ASSURANCE

A. Installer Qualifications: Contractor shall have successfully installed at least three projects similar
to that of this project within the last two years. Contractor shall maintain at least one mechanic
on site at all times that worked on one or more of these previous installations.

B. Owner shall employ the services of an independent geotechnical or materials engineering firm
to provide soil testing and quality assurance inspection for wall construction and soils work.
Contractor shall provide any quality control testing or inspection not provided by the Owner.

C. Retaining Wall Design Engineer Qualifications: The Retaining Wall Design Engineer shall be
licensed to practice in the state in which the project located. Additionally, the Retaining Wall
Design Engineer shall be independently capable of performing all retaining wall analysis
calculations (internal and external stability, seismic analysis, water analysis, and global stability)
and have designed at least three wall projects similar to that of this project.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Only licensed and authorized manufacturers of:
1. ReCon Wall Systems, Inc.

7600 West 27th St., #229
St Louis Park, MN 55426
(952) 922-0027 Phone
(952) 922-0028 Fax
www.reconwalls.com

2.02 MATERIALS
A. ReCon retaining wall units.

1. The block unit shall consist of concrete with the average 28-day compressive strength of
no less than 4000 psi.

2. Concrete shall have air entrainment by volume (as measured in the plastic state in
accordance with ASTM C172/C172M) of:
a. 5.5 - 8.5 percent, or
b. In conformity with ASTM C94/C94M, latest revision.

3. Exterior dimensions of the face shall be 48-inches by 16-inches for full and corner unit, and
24-inches by 16-inches for half unit.

4. Depth of unit should be as per Construction Drawings and is available in depths from
24-inches up to 84-inches (dimensions in inches: 24, 39, 45, 60, 66, 72, 78, 84).
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5. ReCon Units used shall maintain tolerances of:
a. Height:  +/- 3/16-inch
b. Width:  +/- 1/2-inch unless field cut for fitting purposes.
c. Depth:  No less than the unit design depth (i.e. 24-inch, 39-inch, etc.) with the textured

face portion of the block is considered as 4-inches
6. Special shape units should be obtained and used where indicated on the final engineered

construction drawings.  Reference ReCon Drawing #101 for overview of standard unit
types.
a. ReCon Unit Face Texture Shall be “Old World”

B. Geogrid Reinforcement:  Geosynthetic reinforcement shall be high tensile geogrid or geotextile
manufactured specifically for soil reinforcement applications.
1. Construction Drawings shall indicate the type, strength, location and lengths of

reinforcement used.
2. The geosynthetic manufacturer shall provide all relevant testing to the wall design engineer

for incorporation in the wall design and shall be included in the submittal for the
Construction Drawings.

3. No substitutions of geosynthetic shall be allowed that was not evaluated in the
Construction Drawings.

C. Base Leveling Pad: The wall base leveling pad material shall consist of a compacted crushed
stone base or non-reinforced concrete as indicated in the Construction Drawings.

D. Drainage Aggregate: Drainage aggregate shall consist of clean 3/4” crushed stone or gravel
meeting the requirements of the Construction Drawings.

E. Reinforced Soil: All reinforced soil, borrow or imported, shall meet all requirements of the
Construction Drawings. Reinforced soils, by gradation, shall have no more than 35 percent
passing the number 200 sieve for walls less than 20-feet in height and no more than 15 percent
passing the number 200 sieve for walls greater than 20-feet in height.

F. Drainage Pipe: If required in Construction Drawings, drainage pipe shall be perforated or slotted
PVC pipe manufactured in accordance with ASTM D3034 or ASTM D2412. Drainage pipe may
also be covered with a geotextile filter fabric.

G. Unit Adhesive: Adhesive shall be a premium, construction grade suitable for concrete and
exterior applications.

2.03 FINISHES
A. ReCon retaining wall color

1. Finished wall shall be left in natural (as-cast) color.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify locations of utilities and existing structures prior to excavation.
B. Examine the Project site and evaluate conditions where the ReCon retaining wall will be

constructed.  Notify the proper supervising authority in writing of any conditions that may
interfere with the proper construction of the ReCon wall or delay completion.

C. Promptly notify the wall design engineer of site conditions which may affect wall performance,
soil conditions observed other than those assumed, or other conditions that may require a
reevaluation of the wall design.

3.02 EXCAVATION
A. Contractor shall excavate to the lines and grades shown on the construction drawings.  The

contractor shall be careful not to disturb the base beyond the lines indicated.
B. Foundation soils shall be excavated as required for footing base / leveling pad dimensions

shown on the construction drawings, or as directed by the wall engineer.
C. The contractor shall provide temporary shoring of the wall excavation area as needed to limit

the excavation within the project site property boundaries.
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D. Over-excavated areas shall be filled with suitable base or backfill material and compacted to 95
percent standard proctor.

3.03 FOUNDATION SOILS PREPARATION
A. Foundation soils shall be evaluated by a Geotechnical Engineer or Owners Representative to

ensure that the bearing soils meet or exceed the design conditions or assumptions.
B. Compact foundation soil zone to 95 percent standard proctor prior to installing base / leveling

pad.
3.04 BASE / LEVELING PAD

A. Base shall be located as indicated on the Construction Drawings and shall have a minimum
thickness of 6-inches. Base materials are to be as specified by the wall engineer (generally
crushed stone, 3/4-inch minus, or similar).

B. Width of the base pad must extend a minimum of 6-inches in front and 6-inches in back of the
ReCon Base Block footprint.

C. Base material shall be compacted so as to provide a smooth, hard surface on which to place
the first course of units.

D. Compact base material to 95 percent of standard proctor.
E. Base shall be prepared to ensure full contact of the wall unit with base material. Spacing or

gaps between units shall no exceed 1/2-inch.
F. Contractor may elect to substitute a portion of the specified granular base materials with a lean,

unreinforced concrete topping.
G. When a reinforced footing is required by the Construction Drawings, it shall be located below

the frost line.
3.05 UNIT INSTALLATION

A. First course of units shall be Base Block units and shall be placed in full contact with the base
material.

B. Check units for level from side-to-side, front to back, and check to maintain unit batter
front-to-back.

C. Place unit faces in contact side to side and avoid any gaps greater than 1/2-inch.
D. Fill and compact fill to grade in front of embedded units prior to compaction behind the wall

units.
E. Fill voids between ReCon units with 3/4-inch clean crushed rock to a distance of one foot behind

the unit depth unless otherwise instructed in the Construction Drawings.
F. Sweep and clean the top of each course before setting additional courses.
G. Lay each successive course making sure that the bottom recess is in full contact with the unit

locators of the course below. Pull unit forward as far as possible. Backfill and compact soil
behind the units.

H. Check and maintain level and wall batter by use of shims when necessary.
I. Follow ReCon recommended procedures to maintain acceptable running bond when

constructing curved walls and / or corners. Build in accordance with Construction Drawings or
ReCon Construction Detail Drawings.

J. Handle units with proper lifting devices that have been certified for the loads associated with the
weights of the units. Avoid applying forces to the lifting loops in excess of the normal force
associated with the weight of the unit (i.e., avoid dynamic loads from bouncing or swinging of a
unit). If the unit is to be transported over a significant distance in the field, it is recommended
that a CABLE be used in lieu of a chain.
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3.06 GEOGRID INSTALLATION
A. Install geosynthetic reinforcement in accordance with manufacturer’s recommendations and the

Construction Drawings.
B. Locate geosynthetic reinforcement at elevations and to the lengths shown on the Construction

Drawings.
C. Prior to installation of geosynthetic reinforcement, level and compact backfill material to the

level of the reinforcement layer.
D. Reinforcement design strength direction must be oriented perpendicular to wall face.
E. Position reinforcement on ReCon units over the tongue and groove and to within 2-inches of the

front exposed face. The next course of units shall be placed such that the geogrid is deformed
over the tongue and groove. The next course of units must be slid forward such that the back
edge of the groove on this unit is up against the back edge of the tongue on the lower unit with
the geogrid pinched between the tongue and groove. Hold in place by installing the next course
of units.

F. Remove all wrinkles or folds in reinforcement by pulling taut prior to backfill placement. Secure
using soil staples, stakes or hand tension until reinforcement is covered with sufficient fill to
maintain tensioned position.

G. Reinforcement shall be continuous throughout the embedment length. Splicing along
reinforcement strength direction is not allowed.

H. Position reinforcement sections side-by-side to provide 100 percent coverage along wall face.
I. Where curved wall sections cause overlap areas in reinforcement, maintain at least 3-inches of

soil between layers where overlap occurs.
3.07 REINFORCED BACKFILL PLACEMENT

A. Wall fill material shall be placed in lifts no greater than 8-inches in depth and shall be less if
necessary to achieve necessary compaction.

B. Compact backfill material to 95 percent of standard proctor.
C. Only hand-operated compaction equipment shall be used within 3-feet of the back of the ReCon

unit. Heavy-duty compaction equipment should be kept a minimum of 5-feet from the back of
the ReCon unit to avoid wall rotation.

D. Wherever possible, backfill should be placed beginning at the face of the wall. Backfill shall be
placed, spread, and compacted in a manner that minimizes the development of wrinkles, folds
or movement of geogrid.

E. Tracked construction equipment shall not be operated directly on the geogrid. A minimum
backfill thickness of 6-inches is required prior to operation of tracked vehicles over the geogrid.
Turning of tracked vehicles should be kept to a minimum to prevent tracks from displacing the
fill and damaging the geogrid.

F. Rubber tired equipment may pass over the geogrid reinforcement at slow speeds, (less than 10
MPH). Avoid sudden braking and sharp turning.

G. At the conclusion of each day’s work, slope backfill at both the crest and bottom of wall away
from wall face to prevent surface drainage from scouring or ponding.

H. During wall construction, the General Contractor shall be responsible for coordination of other
project site operations so as to avoid adjacent construction site drainage from affecting wall
construction area.

I. Upon completion of wall construction work, the General Contractor shall:
1. Ensure finished grading directs normal drainage away from the finished wall.
2. Ensure other trades do not operate heavy equipment or excavate near the wall and

reinforced soil zone.
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3.08 OTHER CONSTRUCTION DETAILS
A. ReCon provides a number of Construction Detail Drawings (see Section 1.2F) which can be

found on ReCon’s website (www.reconwalls.com) and should be referred to for guidance on
wall specific applications.

3.09 SITE TOLERANCES
A. Straight walls

1. Vertical Alignment: +/- 1.5-inches over any 12-feet distance and no more than +/- 3-inches
over the entire length of wall.

B. Horizontal Alignment Control:
1. Corners and radius location: +/- 1-foot to theoretical location indicated on the Grading

Plan.
2. Radii: +/- 2-feet from theoretical lines indicated on the Grading Plan.

C. Wall Batter at Completion of Work: +/- 2-degrees from the design batter and no batter less than
2-degrees.

3.10 FIELD QUALITY CONTROL
A. Contractor shall be responsible for proper installation and quality control of all ReCon wall

components and appurtenant materials.
B. Owner shall, at their expense, retain a qualified professional to monitor and perform quality

assurance checks of the installer’s work.
C. Quality Assurance should include foundation soil inspection, frequent backfill compaction

testing, verification of geotechnical design parameters and compliance with Construction
Drawings and Project Specifications.

3.11 CLEANING
A. After completion of wall installation, remove construction debris and restore any adjacent

finished areas affected by wall construction to their pre-construction state.
B. Wash wall face to remove soiling and stains. Do not use acid or detergents that my “burn” or

discolor face.
END OF SECTION 32 3216
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SECTION 32 3300
SITE FURNISHINGS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Tables.
B. Trash receptacles.

1.02 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's specifications and descriptive literature, installation

instructions, and maintenance information.
1.04 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide manufacturer’s warranty against defects in materials or workmanship for a period of 5

years from Date of Substantial Completion.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Tables:
1. Carousel Tables by  Landscape Forms or approved equal: Dining height table, backed,

perforated 3 seats, catena powdercoat black tabletop, freestanding.
a. Landscape Forms; www.landscapeforms.com

B. Trash receptacles:
1. Chase Park Litter by  Landscape Forms or approved equal: 24" x 39," Side open, keyed

lock, black, freestanding with weighted base.
a. Landscape Forms; www.landscapeforms.com

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that mounting surfaces, preinstalled anchor bolts, or other mounting devices are properly
installed; and ready to receive site furnishing items.

3.02 INSTALLATION
A. Install site furnishings in accordance with approved shop drawings, and manufacturer's

installation instructions.
END OF SECTION 32 3300
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SECTION 32 9219
SEEDING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Preparation of subsoil.
B. Placing topsoil.
C. Seeding, mulching and fertilizer.
D. Maintenance.

1.02 DEFINITIONS
A. Weeds:  Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush Grass,

Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass, Poison
Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge,
Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome Grass.

1.03 SUBMITTALS
A. Maintenance Data:  Include maintenance instructions, cutting method and maximum grass

height; types, application frequency, and recommended coverage of fertilizer.
1.04 DELIVERY, STORAGE, AND HANDLING

A. Deliver grass seed mixture in sealed containers.  Seed in damaged packaging is not
acceptable.  Deliver seed mixture in containers showing percentage of seed mix, year of
production, net weight, date of packaging, and location of packaging.

B. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of
manufacturer.

PART 2  PRODUCTS
2.01 SEED MIXTURE

A. Seed Mixture:
1. Turf Seed

a. Sunny & Shady Misture by Turf Science Genetics (TSG) or approved equal.
www.turfsciencegenetics.com

2.02 SOIL MATERIALS
A. Topsoil: See Earthwork, Section 31 0000

2.03 ACCESSORIES
A. Mulching Material:  Oat or wheat straw, free from weeds, foreign matter detrimental to plant life,

and dry.  Hay or chopped cornstalks are not acceptable.
B. Fertilizer:  10-20-20; recommended for grass, with fifty percent of the elements derived from

organic sources; of proportion necessary to eliminate any deficiencies of topsoil, as indicated by
analysis.

C. Water:  Clean, fresh and free of substances or matter that could inhibit vigorous growth of
grass.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that prepared soil base is ready to receive the work of this Section.
3.02 PREPARATION

A. Prepare subgrade and topsoil in accordancewith Section 31 0000
3.03 FERTILIZING

A. Apply fertilizer in accordance with manufacturer's instructions.
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B. Apply after smooth raking of topsoil and prior to roller compaction.
C. Do not apply fertilizer at same time or with same machine as will be used to apply seed.
D. Mix thoroughly into upper 2 inches of topsoil.
E. Lightly water to aid the dissipation of fertilizer.

3.04 SEEDING
A. Apply seed at rate recommended by seed manufacturer. Apply evenly in two intersecting

directions.  Rake in lightly.
B. Do not seed areas in excess of that which can be mulched on same day.
C. Do not sow immediately following rain, when ground is too dry, or during windy periods.
D. Immediately following seeding and compacting, apply mulch to a thickness of 1/8 inches. 

Maintain clear of shrubs and trees.
E. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4

inches of soil.
F. Following germination, immediately re-seed areas without germinated seeds that are larger than

4 by 4 inches.
3.05 PROTECTION

A. Identify seeded areas with stakes and string around area periphery.  Set string height to 24
inches.  Space stakes at 48 inches.

3.06 MAINTENANCE
A. Provide maintenance at no extra cost to Owner until occupancy; Owner will pay for water.
B. See Section 01 7000 - Execution Requirements, for additional requirements relating to

maintenance service.
C. Mow grass at regular intervals to maintain at a maximum height of 2-1/2 inches.  Do not cut

more than 1/3 of grass blade at any one mowing.
D. Neatly trim edges and hand clip where necessary.
E. Immediately remove clippings after mowing and trimming.
F. Provide a separate maintenance contract for watering sod and plants for one growing season.
G. Roll surface to remove minor depressions or irregularities.
H. Control growth of weeds.  Apply herbicides in accordance with manufacturer's instructions. 

Remedy damage resulting from improper use of herbicides.
I. Immediately reseed areas that show bare spots.
J. Protect seeded areas with warning signs during maintenance period.
K. Provide a separate maintenance contract for watering sod, seed, and plants for one growing

season.
END OF SECTION 32 9219
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SECTION 32 9223
SODDING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Placing topsoil.
B. Fertilizing.
C. Sod installation.
D. Maintenance.

1.02 DEFINITIONS
A. Weeds:  Includes Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush Grass,

Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass, Poison
Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge,
Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome Grass.

1.03 REFERENCE STANDARDS
A. TPI (SPEC) - Guideline Specifications to Turfgrass Sodding; 2006.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Certificate: Certify grass species and location of sod source.

1.05 QUALITY ASSURANCE
A. Sod Producer:  Company specializing in sod production and harvesting with minimum five years

experience, and certified by the State of Minnesota.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver sod on pallets.  Protect exposed roots from dehydration.
B. Do not deliver more sod than can be laid within 24 hours.

1.07 MAINTENANCE
A. Provide a separate maintenance contract for watering sod, seed, and plants for one growing

season.
PART 2  PRODUCTS
2.01 MATERIALS

A. Sod:  TPI (SPEC), Certified Turfgrass Sod quality; cultivated grass sod; type indicated below;
with strong fibrous root system, free of stones, burned or bare spots; containing no more than 5
weeds per 1000 sq ft.  Minimum age of 18 months, with root development that will support its
own weight without tearing, when suspended vertically by holding the upper two corners.
1. Kentucky Blue Grass Type:  80 percent.
2. Perennial Rye Grass Type: 20 percent.

B. Water:  Clean, fresh and free of substances or matter that could inhibit vigorous growth of
grass.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that prepared soil base is ready to receive the work of this section.
3.02 PREPARATION

A. Place topsoil in accordance with Section 31 0000
3.03 LAYING SOD

A. Moisten prepared surface immediately prior to laying sod.
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B. Lay sod immediately after delivery to site to prevent deterioration.
C. Lay sod smooth and tight with no open joints visible, and no overlapping; stagger end joints 12

inches minimum.  Do not stretch or overlap sod pieces.
D. Where sod is placed adjacent to hard surfaces, such as curbs, pavements, etc., place top

elevation of sod 1/2 inch below top of hard surface.
E. Water sodded areas immediately after installation.  Saturate sod to 4 inches of soil.
F. After sod and soil have dried, roll sodded areas to ensure good bond between sod and soil and

to remove minor depressions and irregularities.  Roll sodded areas with roller not exceeding 100
lbs.

3.04 MAINTENANCE
A. Provide maintenance at no extra cost to Owner until occupancy; Owner will pay for water.
B. Mow grass at regular intervals to maintain at a maximum height of 2-1/2 inches.  Do not cut

more than 1/3 of grass blade at any one mowing.
C. Neatly trim edges and hand clip where necessary.
D. Immediately remove clippings after mowing and trimming.
E. Water to prevent grass and soil from drying out.
F. Roll surface to remove irregularities.
G. Control growth of weeds.  Apply herbicides in accordance with manufacturer's instructions. 

Remedy damage resulting from improper use of herbicides.
H. Immediately replace sod to areas that show deterioration or bare spots.
I. Protect sodded areas with warning signs during maintenance period.
J. Provide a separate maintenance contract for watering sod, seed, and plants for one growing

season.
END OF SECTION 32 9223
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SECTION 32 9300
PLANTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Scope includes new trees, plants, and groundcover and associated work:
1. Excavation below grade for trees and shrubs.
2. Planting soil.
3. The furnishing, planting, wrapping and pruning of plant materials.
4. Fertilizing.
5. Edging.
6. Mulching.
7. Clean-up.

1.02 REFERENCE STANDARDS
A. Minnesota Department of Transportation, Standard Specifications for Construction, 2000

Edition.
B. ANSI/AHIA Z60.1 - American National Standard for Nursery Stock; 2014.
C. ANSI A300 Part 1 - American National Standard for Tree Care Operations -- Tree, Shrub and

Other Woody Plant Maintenance -- Standard Practices; 2017.
D. ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles by Permittivity;

1999a (Reapproved 2014).
E. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of

Geotextiles; 2015a.
F. ASTM D4751 - Standard Test Method for Determining Apparent Opening Size of a Geotextile;

2012.
1.03 SUBMITTALS

A. See Section 01 3323 - Shop Drawings, Product Data and Samples for administrative
requirements for submittal procedures.

B. Plant installation schedule: Plant installation schedule shall be submitted a minimum of 30 days
before beginning plant installation.  Schedule shall specify planting season (spring or fall), dates,
locations, and plant materials to be installed.  Once accepted, revise only as approved in writing,
after documentation of reasons for delays.

C. Substitutions will not be permitted.  If proof is submitted that any plant specified is not
obtainable, a written proposal will be considered for use of the nearest equivalent size or variety
with an equitable adjustment of contract price.

1.04 QUALITY ASSURANCE
A. Codes: Plant materials shall comply with local, state and federal laws relating to inspection for

diseases and insect infestation.
B. Grading Standards: Plant stock shall conform to the code of standards set forth in the current

edition of American Standards for Nursery Stock (ANSI).
C. Plant Names and Labels:  The nomenclature used in the Drawings and Specifications

conforms, with few exceptions, to that of the current edition of Standardized Plant Names as
adopted by the American Joint Committee on Horticultural Nomenclature.

D. Workmen: Landscaping work shall be performed under the supervision of a qualified planting
foreman.

E. Labeling: Label at least one tree and one shrub per shrub bed of each variety with a securely
attached waterproof tag bearing legible designation of botanical and common name.

F. Inspection:  The Landscape Architect may inspect trees and shrubs (at place of growth or at site
before planting) for compliance with requirements for genus, species, variety, size and quality. 
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Landscape Architect retains right to further inspect trees and shrubs for size and condition of
balls and root systems, insects, injuries and latent defects, and to reject unsatisfactory or
defective material at any time during progress of work.  Remove rejected trees or shrubs
immediately from project site.

1.05 DELIVERY, STORAGE AND HANDLING
A. Notify Landscape Architect in advance of delivery of trees, shrubs and other plant material and

manner of shipment.  Furnish itemized list of actual quantity and sizes.
B. When shipment of plant material is made by truck, pack to provide adequate protection against

climate and breakage during transit and tie to prevent whipping.  Cover tops to prevent damage.
C. Deliver all packaged material in original, undamaged containers.  Packaging to clearly identify

manufacturer, brand, name, analysis of contents and net weight.
D. Deliver plant material direct from nursery.  Heel-in immediately upon delivery if not to be planted

within four hours, covering with moist soil, mulch or other approved medium to protect from
drying.  Store plants in shade and protect from weather.

E. Do not drop plant materials or pick up balled plants by stems or trunks.
F. Handle packaged materials in such a manner as to prevent contamination or spillage.
G. No plant shall be bound with wire or rope so as to damage the bark or spread of the branches.
H. If required by Landscape Architect, apply anti-desiccant using power spray to provide an

adequate film over trunks, branches, stems, twigs and foliage.  If deciduous trees or shrubs are
moved in full-leaf, spray with anti-desiccant at nursery before moving and again 2 weeks after
planting.  Spray coniferous plants that are planted in the fall.

I. All materials used for balled and burlapped plants shall be natural (non-synthetic) and
biodegradable.  Wire baskets shall not be galvanized.

J. All plant materials shall be assembled in one location on the job site to permit inspection and
approval by the Landscape Architect. Stock with broken root balls or loose containers, and
stock which shows evidence of being root bound, overgrown or recently canned, or damaged,
shall be removed from the site immediately and replaced at the Contractor's expense with
another plant meeting the original Specifications.

K. Dig balled and burlapped (B&B) plants with firm natural balls of earth of sufficient diameter and
depth to include all fibrous and feeding roots. No plants moved with a ball will be accepted if the
ball is cracked or broken before or during planting operations.

L. Roots or balls of plants shall be adequately protected at all times from sun and drying winds.
M. All balled and burlapped plants which cannot be planted immediately upon delivery shall be set

on the ground and shall be well protected with soil, wet moss, or other acceptable material. Bare
rooted plants which cannot be planted immediately shall be protected with soil, wet moss or
heeled in trenches immediately upon delivery.

1.06 JOB CONDITIONS
A. Proceed with the complete landscape work as rapidly as portions of site become available,

working within seasonal limitations.
B. Utilities:  Call Gopher State One Call and locate all other underground utilities.  Perform work in

a manner which will avoid possible damage.  Notify Landscape Architect if conflict exists before
excavating planting pits.  Hand excavate, as required.  Maintain grade stakes set by others until
removal is mutually agreed upon by both parties concerned.

C. Excavation:  When conditions detrimental to plant growth are encountered, such as rubble fill,
adverse drainage conditions, or obstructions, notify Landscape Architect before planting.

D. Planting options shall be conducted under favorable weather conditions during either the Spring
planting season, from time ground has thawed to June 1, or the Fall planting season, August 21
until November 15.  During the Fall planting season coniferous material planting shall be
conducted August 21 to October 1.  Coordinate planting with specified maintenance periods to
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provide maintenance up to date of Owner's acceptance.  Contractor may elect to plant in off
seasons at his/her own risk.

E. Coordination with Lawns:  Plant trees and shrubs after final grades are established and prior to
planting of lawns, unless otherwise acceptable to Landscape Architect.  If planting of trees and
shrubs occurs after lawn work, protect lawn areas and promptly repair damage to lawns
resulting from planting operations.

F. Nursery Qualifications:  Company specializing in growing and cultivating the plants with three
years documented experience.

1.07 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in installing and planting the plants with three

years experience.
1.08 FIELD CONDITIONS

A. Do not install plant life when ambient temperatures may drop below 35 degrees F or rise above
90 degrees F.

B. Do not install plant life when wind velocity exceeds 30 mph.
1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide one year warranty.
C. Warranty:  Include coverage for one continuous growing season; replace dead or unhealthy

plants.
D. Replacements:  Plants of same size and species as specified, planted in the next growing

season, with a new warranty commencing on date of replacement.
PART 2  PRODUCTS
2.01 PLANTING MATERIALS

A. Deciduous Trees:  Provide balled and burlapped (B & B) deciduous trees of height and caliper
listed on the plant schedule or shown and with branching configuration recommended by ANSI
Z60.1 for type and species required.  Provide single stem trees except where special forms are
shown or listed.

B. Deciduous Shrubs & Perennial:  Provide potted shrubs and perennials of the height shown or
listed on the plant schedule and with not less than minimum number of canes required by ANSI
Z60.1 for type and height of shrub required.

C. Coniferous and Broad-Leafed Evergreens: Provide balled and burlapped evergreens of sizes
shown or listed. on the plant schedule.  Dimensions indicate minimum spread for spreading and
semi-spreading type evergreens and height for other types, such as globe, dwarf, cone,
pyramidal, broad up-right, and columnar. Provide normal quality evergreens with well-balanced
form complying with requirements for other size relationships to the primary dimension shown.

2.02 LANDSCAPE MATERIALS
A. Stakes and Braces: Wood stakes and braces shall be common lumber of the sizes in the

following table:
1. Tree Size  Brace Stakes Guy Stakes
2. 1" - 3-1/2"2" X 2" X 9'-0"2" X 2" X 2'-0"

B. Guy Wires:  Guy wires shall be a good commercial quality of galvanized wire.  Wire used to guy
trees up to four inches shall be No. 12 gauge; wire used to guy trees four inches and over shall
be No. 9 gauge.

C. Webbing: Shall be 3" wide nylon with grommets or 16" long polypropylene or polyethylene 40
mil. 3" wide straps.  Requests for standard hose and wire guying systems will not be approved. 
See detail.
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D. Tree Wrapping Material: Material shall be first quality four inch wide rolls of bituminous
impregnated tape, corrugated or crepe paper, specifically manufactured for tree wrapping, and
having qualities to resist insect infestation.

E. Weed Control Fabric: Minimum permittivity:  5 min. G per second:
1. Minimum grab tensile strength in either direction: 100 lbs. (ASTM D4632/D4632M).
2. Minimum seam breaking strength 90 lbs. (ASTM D4632/D4632M).
3. Maximum apparent opening size: 50 (ASTM D4751).
4. Minimum permittivity: 0.5 minimum g per second (falling head ASTM D4491).

F. Double Shredded Hardwood Mulch:  Organic mulch free from deleterious materials and suitable
for top dressing of trees, shrubs or plants and consisting of shredded hardwood in all plant beds
unless noted otherwise.

G. Edging:1/8" thick, Black steel, with rolled safety top and Stakes; 10' segments.
H. Anti-desiccant:  Wiltpruf or approved equal.

2.03 FERTILIZER
A. Fertilizer: Shall be a commercial formula containing at least the minimum analysis of 10 percent

total Nitrogen, 10 percent Phosphoric Acid, 10 percent water soluble Potash (10-10-10) applied
at the rate of 3 pounds per cu. yd.

2.04 WATER
A. Water for the execution of this work and maintenance is the responsibility of the Contractor.

2.05 SOIL MATERIALS
A. Topsoil:  Type as specified in Section 31 0000. N/AN/A
B. Planting Soil: Soil contents shall consist of 10 percent loam, 70 percent select granular material,

10 percent peat moss. Planting soil to be used in tree pits, perennial beds and ground cover as
indicated in the details. Install a minimum of 18" planting soil in all bed and ground cover areas,
and a minimum of 24" in tree pits.

2.06 SOIL AMENDMENT MATERIALS
A. Fertilizer:  Containing fifty percent of the elements derived from organic sources; of proportion

necessary to eliminate any deficiencies of topsoil, as indicated in analysis.
1. Nitrogen:  10 percent.
2. Phosphoric Acid:  10 percent.
3. Soluble Potash:  10 percent.

PART 3  EXECUTION
3.01 OBSTRUCTIONS BELOW GROUND

A. In the event that rock or underground construction work or obstructions are encountered in any
plant pit excavation work to be done under this Contract, alternate locations may be selected by
the  Landscape Architect.  Where locations cannot be changed, the obstructions shall be
removed to a depth of not less than three (3) feet below grade and no less than six (6) inches
below bottom of ball  or roots when plant is properly set at the required grade  The Contractor
shall be responsible for the  removal of such rock or underground obstructions encountered.

3.02 SHRUB & PERENNIAL PLANTING
A. Layout:  All shrub bed locations shall conform to the Drawings.
B. Planting Holes:  Conform to the minimum dimensions indicated in the Drawing Details.
C. Planting:  Scarify bottom of plant holes or beds.  Set plants at correct spacing, remove

containers, and fill with planting soil.  set plants plumb.
D. Weed Control Fabric and Mulch:  Add weed control fabric over entire area to receive mulch. 

Overlap seams at least 12 inches.  Add mulch at 4" depth over weed control fabric.
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3.03 TREE PLANTING
A. Layout:  All tree locations will be staked by the Contractor in the field to conform to the

Drawings.  Locations shall be approved by the Landscape Architect prior to digging and
placement. No material shall be planted without approval of the Landscape Architect.  Where
overhead obstructions are encountered, tree relocation shall be designated by the Landscape
Architect.

B. Planting Holes:  Shall be essentially circular with a diameter two feet greater than the diameter
of the ball of the tree.  The depth of the pit shall be enough to set the flare of the tree to its
original grade.  The flare of the tree shall not be set below grade.  If the native soil at the site is
heavy or wet consult with the Landscape Architect to determine correct setting height of the
tree.

C. The side walls of the planting pits shall be scarified with a mattock, pick ax, spade or other
appropriate tool.

D. Planting Soil Preparation using Compost Amendment:  Prior to delivery to the Project, the
compost for soil amending shall be tested and the test results shall be approved by the
Landscape Architect in accord with the following:
1. The Contractor shall furnish a certification from the supplier that the materials have been

produced by accepted aerobic composting techniques employing turning or aeration,
pathogen reduction and curing.

2. Prospective sources should be indicated to the Landscape Architect allowing at least six
weeks prior to delivery for testing and approval.  The Contractor shall bear all testing costs.

3. All compost must be visually inspected upon delivery to the Project.  Regardless of test
results compost failing visual inspection for texture, total decomposition of raw materials
and lack of odor, heat generation, pathogens, weed seed and extraneous matter shall be
rejected.

4. In amending in-place soil for individual planting holes or beds, Grade 2 Compost shall be
blended with the in-place soil at a mix ratio of 2 parts soil to one part compost. 
Proportioning may be by loose volume or weight.  Mixing shall be sufficient to produce a
uniform blend of the mixture components.

E. Setting of Trees:
1. Dig planting hole to size specified in Planting Hole Dimensions Schedule and/or Planting

Details on Drawings.
2. Scarify sides and bottom of hole.
3. Set tree on undisturbed native soil or thoroughly compacted backfill soil at the same depth

it was grown in the nursery.  In no case shall the flare of the tree root be set below grade.
4. Lifting from the bottom of the root ball, the tree shall be placed in planting hole with burlap

and wire basket, if used, intact.  Once in place the plant shall be backfilled to within 12" of
the top of the rootball and watered.  Burlap shall removed from the top of balls and
adjusted to prevent air pockets.  No burlap shall be pulled from under the balls.

5. Plumb and backfill with backfill soil specified in the Drawings.
6. Apply water to settle plants and fill voids.
7. Water thoroughly within 2 hours.
8. Place 4" of shredded hardwood mulch within 48 hours of the second watering unless soil

moisture is excessive.  Use the diameter of planting hole width as the mulch area around
every tree.  Pull all mulch away from the trunk.

9. If the native or in-place soils are of clay origin, set the plant 1-2" above grade or as
directed by the Landscape Architect.

10. If the Contractor encounters poorly drained soils, do not complete planting and contact the
Landscape Architect.  If the Contractor is authorized to proceed with planting on wet,
poorly drained soils (indicated by mottled soils) do not construct watering basin; instead
leave a two-inch high pedestal on the bottom of the planting pit.

F. Pruning:  Remove dead or damaged branches only.  Do not cover any cuts.  No leaders shall be
cut.  All pruning shall be done with clean, sharp tools.
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G. Tree Wrapping:  No tree shall be wrapped before November 15th.  Contractor shall remove all
wrapping the following spring by April 15th.  All deciduous trees shall be wrapped with material
as specified.  The wrapping bandage shall be secured at top and bottom of the trunk. The
bandage shall cover the entire surface of the trunk to the height of the first branches. 
Bandaging shall start at the base of the tree unless otherwise specified and be made secure by
taping off the top with duct tape.

H. Tree Painting:  The following trees are to be painted in all cases:  oaks (except bur oak),
lindens, locusts, maples, crabapples and mountain ash.  Paint shall be undiluted exterior grade
white latex paint. Apply with brush to achieve full coverage to first set of branches on tree.  The
Contractor shall be responsible for maintaining this condition for the duration of the warrantee
period.

I. Tree Collar:  Gently set plastic perforated corrugated pipe collar into top of root ball and
surround with mulch.  There shall be no mulch between collar and trunk of tree.  The Contractor
shall be responsible for maintaining this condition for the duration of the warranty.

J. Staking:  The Contractor shall stake all evergreen trees planted after October 1st. The stakes
and guy wires shall be removed the following spring.  The Contractor is responsible for
maintaining all other trees in a upright position for the maintenance period.  If the trees begin to
lean during that period, the Contractor shall stake the trees using the methods described in the
Drawings and use the materials described in the definitions above.  The Contractor shall
remove all staking in the spring following the planting.

3.04 MAINTENANCE
A. The Contractor shall be required to make periodic checks on the total project to make certain

that the materials are properly watered, cultivated, pruned, and that all guys and stakes are in
proper adjustment, and that the sum of all conditions are contributing to the satisfactory
progress of the materials, until such time as the work is approved by the Landscape Architect
and accepted by the Owner.

3.05 PLANT WATERING AND MAINTENANCE
A. The Contractor shall be required to make periodic checks on the total project to make certain

that the materials are properly cultivated and pruned and that all guys and stakes are in proper
adjustment, and that the sum of all conditions are contributing to the satisfactory progress of the
materials.

B. The Contractor is responsible to maintain and water the plant material until such time as the
work is approved by the Landscape Architect and accepted by the Owner.  Rainfall of 1” or
more per week is equal to due watering. Rainfall shall be gauged at the site.  Planting beds shall
be maintained weed-free until final project completion.

C. The Contractor shall monitor the planting material to assure that, if the site is irrigated,
overwatering does not occur.  Contractor shall be responsible for providing the owner a watering
schedule for trees, shrubs and groundcover.

3.06 INSPECTION AND ACCEPTANCE
A. Inspection of this work will be made by the Landscape Architect at the conclusion of the planting

period upon written notice by the Contractor at least five days prior to anticipated date. 
Condition of shrubs and trees will be noted and recorded for reference at end of guarantee
period.

B. After inspection, the Contractor will be notified in writing by the Landscape Architect if there are
any deficiencies of the requirements for Owner acceptance of the work.

3.07 GUARANTEE AND REPLACEMENT
A. Plants and trees shall be guaranteed for a two year period after Owner acceptance and shall be

alive and in satisfactory condition at the end of guarantee period.  Such guarantee excludes
vandalism.

B. At the end of the guarantee period, inspection will be made by the Landscape Architect upon
written notice by the Contractor at least five days before the anticipated date.  Any shrub or tree
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required under this Contract that is dead or not in satisfactory condition, as determined by the
Architect, shall be removed from the site, and shall be replaced as soon as conditions permit
during the normal planting season.

C. If there is dispute regarding the condition and satisfactory establishment of a rejected plant, the
Contractor may elect to allow such plant to remain through another complete growing season at
which time the rejected plant or tree shall be replaced if found to be dead, unhealthy or badly
impaired.

D. All replacements shall be shrubs and trees of the same kind and size as specified in the plant
list.  Replacement costs shall be borne by the Contractor.

E. Replacement plantings required at the end of the guarantee period are to be guaranteed for one
(1) additional year. These trees and shrubs are subject to inspection and rejection by the
Architect before and after planting.

3.08 CLEAN UP
A. Any soil, manure, peat or similar material which has been brought onto paved areas by hauling

operations or otherwise shall be removed promptly, keeping the area clean at all times.  Upon
completion of the planting, all excess soil, stones, and debris which have not previously been
cleaned up shall be removed from site or disposed of.

B. All ground area disturbed as a result of planting operations shall be restored to their original
condition or to the desired new appearance.

END OF SECTION 32 9300
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The Burnham - Historic St. Louis County Jail
LHB Project No. 180039

       32 9300 - 8 PLANTS
ADDENDUM NO. 1 - 7.12.21
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