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BANDERA FARMS 000020
PARK PROJECT BID ADVERTISEMENT

Town of Summerfield, NC

Bandera Farms Park Project

Advertisement for Bids

The Town of Summerfield, North Carolina, is seeking sealed bids, to include BOTH A PAPER SET AND A
FLASH DRIVE, for the new construction of the BANDERA FARMS PARK PROJECT as described in the
Specifications, Construction Drawings, and Bid Documents. The sealed bids will be received in person or
via UPS or FedEx only by Justin Snyder, Planning Director, in the Summerfield Town Hall, 4117 Oak
Ridge Rd, Summerfield, North Carolina, 27358, until November 20", 2025, at 12:00pm local time. At that
time and place the bids will be publicly opened and read aloud. Submit one copy of executed offer on Bid
Forms provided, signed, sealed in a closed, opaque envelope, and clearly identified with Bidder's name
and address, Project name, and Owner’'s name on the exterior. Bids are submitted under a condition of
irrevocability for a period of 60 days after submission.

General Scope of Work:

Includes the construction of the park with two trailheads, two parking lots, a playground, a greenway,
restroom facilities, and landscaping. The work involves clearing and demolition, grading, construction of
entry roads, sidewalks, a greenway, trailheads, playground, restroom facilities, a septic and well system,
shade structures, related signage, drainage, erosion control, and landscaping.

The work will be awarded in one contract.

Requirements and Documents:

Electronic Bidding Documents may be obtained from the Town of Summerfield’s website:
http://www.summerfieldnc.gov and North Carolina eVP https://evp.nc.gov/. Prospective Bidders should
contact these entities to determine availability for obtaining or viewing the documents. It is the responsibility of
interested parties to periodically check the website for any new information that may be posted.

Physical copies of the Bidding Documents will be available for review at Town of Summerfield offices at
Summerfield Town Hall, 4117 Oak Ridge Rd., Summerfield, North Carolina, 27358 until November 14", at
4:00 pm local time.

All questions should be submitted via email no later than November 14, 2025 by 5:00pm, to the Design
professional, Lauren Patterson, PLA, ASLA, at lauren.patterson@pondco.com.

By obtaining the Contract Documents, purchaser agrees to having their company information (company name,
city, state, phone number, fax number) published on the North Carolina Procurement Registry and the Town’s
website as a "plan holder". Copies of the plan holders list and bid results will only be available at the North
Carolina Procurement Registry and the Town’s website. The Design professional retains ownership and
copyrights to all Contract Documents. Partial sets of Bidding Documents will not be available. Neither
Owner nor Design Professional will be responsible for full or partial sets of Bidding Documents, including
Addenda if any, obtained from sources other than the Town.
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Pre-Bid Meeting:

A Non-Mandatory Pre-Bid Meeting will be held November 12, 2025, at 2:00 P.M. local time, in the
Summerfield Town Hall, 4117 Oak Ridge Rd., Summerfield, North Carolina, 27358. An optional site walk
will be held immediately afterward.

Bonds:

Each Bid must be accompanied by a Bid Bond, prepared on the form of Bid Bond attached to
the Contract Documents or a Surety Company's Standard Bid Bond, duly executed by the
Bidder as principal and having as surety thereon a surety company licensed to do business in
the State of North Carolina and listed in the latest issue of U.S. Treasury Circular 570, in the amount of
five percent of the Bid.

The Owner will in no way be liable for any costs incurred by any bidder in the preparation of its Bid in
response to this Invitation to Bid. The successful Bidder for this Contract will be required to furnish a
satisfactory Performance Bond and Payment Bond each in the amount of 100 percent of the Bid.

The Owner reserves the right to reject any or all proposals, to waive informalities, and to re-solicit if
deemed necessary.

Charles “Twig” Rollins
Town Manager
Town of Summerfield, NC

Legal Ad / Public Notice

END OF SECTION
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BANDERA FARMS 000100
PARK PROJECT INSTRUCTIONS TO BIDDERS

thrSECTION 000100 — Instructions to Bidders

1.01 Contract Documents

A. The Contract Documents include the Contract Agreement, Invitation to Bid, Instructions
to Bidders, Contractor's Bid (including all documentation accompanying the Bid and any
post-Bid documentation required by the Owner prior to the Notice of Award), Bonds, alll
Special Conditions, General Conditions, Supplementary Conditions, Specifications,
Drawings, and addenda, together with written amendments, change orders, field orders
and the Design professional's written interpretations and clarifications issued in
accordance with the General Conditions on or after the date of the Contract Agreement.

B. Shop drawing submittals reviewed in accordance with the General Conditions,
geotechnical investigations and soils reports, and drawings of physical conditions in or
relating to existing surface or subsurface structures at or contiguous to the site, are not
Contract Documents.

C. The Contract Documents shall define and describe the complete work to which they
relate.

1.02 Definitions

A.  Where the following words or the pronouns used in their stead occur herein, they shall
have the following meaning:

1. “Owner” shall mean the Town of Summerfield, North Carolina, party of the first
part to the Contract Agreement, or its authorized and legal representatives.

2. “Design professional” shall mean Pond and Company, Inc.
3.  “Bidder” The individual or entity who submits a Bid directly to Owner.

4.  “Contractor” shall mean the party of the second part to the Contract Agreement or
the authorized and legal representative of such party.

5. “Work” and “Project” shall mean the entire completed construction required to be
furnished under the Contract Documents.

6. “Contract Time” shall mean 250 consecutive calendar days as provided in the
Contract Agreement for completion of the Project, to be computed from the date of
the Notice to Proceed.

7.  ‘“Liquidated Damages” shall mean the sum of $300.00 which the Bidder agrees to
pay for each consecutive calendar day beyond the Contract Time required to
complete the Project. Liquidated Damages will end upon written notification from
the Owner of final acceptance of the Project.
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8. ‘“Laws and Regulations” This term refers to any and all applicable laws, rules,
regulations, ordinances, codes, and orders issued by any governmental bodies,
agencies, authorities, or courts having jurisdiction.

9. “Milestone” A principal event specified in the Contract Documents that relates to
an intermediate completion date or time occurring prior to the Substantial
Completion of all the Work

10. “Substantial Completion” The time at which the Work, or a specified part thereof,
has progressed to the point where, in the opinion of the Engineer, it is sufficiently
complete in accordance with the Contract Documents so that it can be utilized for
its intended purpose. References to the Work shall be deemed to refer to
Substantial Completion thereof.

11. “Products” shall mean materials or equipment permanently incorporated into the
Project.

12. “Provide” shall mean to furnish and install.

13. “Change Order” shall mean an alteration, addition, or deduction from the original
scope of work as defined by the Contract Documents to address changes or
unforeseen conditions necessary for Project completion.

1.03 Preparation and Execution of Bid

A. Each Bid must be prepared to represent that it is based solely upon the materials and
equipment specified in the Contract Documents.

B. Each Bid must be submitted on the Bid forms which are attached to the Contract
Documents. All blank spaces for Bid prices, both words and figures, must be filled in, in
ink. In case of discrepancy, the amount shown in words will govern. All required
enclosed certifications must be fully completed and executed when submitted.

C. Each Bid must be submitted, including BOTH A PAPER SET AND A FLASH DRIVE, in
a sealed envelope, addressed to the Owner. Each sealed envelope containing a Bid
must be plainly marked on the outside as, “Bid for Bandera Farms Park”.

D. The Bidder shall provide on the outside of the sealed envelope the Bidder's Name;
otherwise, the Bid will not be opened and will be returned to the Bidder.

E. If forwarded by mail, the sealed envelope containing the Bid must be enclosed in
another envelope addressed to the Owner at Summerfield Town Hall, 4117 Oak
Ridge Rd., Summerfield, North Carolina, 27358.

F. Any and all Bids not meeting the aforementioned criteria for Bid submittal, may be
declared non-responsive, and subsequently returned to the Bidder.

G. The Contractor, in signing a Bid on the whole or any portion of the Project, shall
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conform to the following requirements:

1. Bids which are not signed by individuals making them shall have attached thereto
a power of attorney evidencing authority to sign the Bid in the name of the person
for whom it is signed.

2. Bids which are signed for a partnership shall be signed by all of the partners or
by an attorney-in-fact. If a Bid is signed by an attorney-in-fact, there should be
attached to the Bid a power of attorney executed by the partners evidencing
authority to sign the Bid.

3. Bids which are signed for a corporation shall have the correct corporate name
thereof and the signature of the president or other authorized officer of the
corporation manually written below the corporate name following the wording “By

”. Corporation seal shall also be affixed to the Bid.

4. The Bidder shall complete, execute and submit the following documents, which
are attached to these Contract Documents:

The Bid

The Bid Bond

Statement of Bidder’s Qualifications

Corporate Certificate, if the Bidder is a corporation
Non-Collusion Affidavit of Prime Bidder

© o0 oo

1.04 Method of Bidding

The lump sum price shall include its pro rata share of overhead and profit so that the
sum of the products, obtained by multiplying the quantity shown for each item by the
unit price, represents the total Bid. Any Bid not conforming to this requirement may be
rejected. Additionally, Unbalanced Bids will be subject to rejection. Conditional Bids will
not be accepted. The special attention of all Bidders is called to this provision, for
should conditions make it necessary to revise the quantities, no limit will be fixed for
such increased or decreased quantities nor extra compensation allowed.

1.05 Addenda and Interpretations

A. No interpretation of the meaning of the Drawings, Specifications or other pre-bid
documents will be made to any Bidder orally.

B. Every request for such interpretation should be made in writing and addressed to
Project Manager Lauren Patterson, PLA, ASLA, c/o Pond and Company (email:
lauren.patterson@pondco.com), and to be given consideration must be received at
least three business days prior to the date fixed for opening Bids. Subject Line Bandera
Farms Park.

C. Any and all such interpretations and any supplemental instructions will be in the form of

000100 - 3/7


mailto:lauren.patterson@pondco.com

BANDERA FARMS 000100
PARK PROJECT INSTRUCTIONS TO BIDDERS

written Addenda to the Contract Documents which, if issued, will be mailed all
prospective Bidders (at the respective addresses furnished) prior to the date fixed for
the opening of Bids.

D. Failure of Bidders to receive or acknowledge any Addendum shall not relieve them of
any obligation under the Bid. All Addenda shall become part of the Contract
Documents.

1.06 Bid Modifications

Bidders may modify their Bid by telegraphic communication at any time prior to the
scheduled closing time for receipt of Bids, provided such telegraphic communication is
received by the Owner prior to the closing time, and provided further, the Owner is
satisfied that a written confirmation of the telegraphic modification over the signature of
the Bidder was mailed prior to the closing time. The telegraphic communication should
not reveal the Bid price but should provide the addition or subtraction or other
modification so that the final prices or terms will not be known by the Owner until the
sealed Bid is opened. If written confirmation is not received within two business days
from the closing time, no consideration will be given to the telegraphic modification.

1.07 Bid Security

A Each Bid must be accompanied by a Bid Bond, prepared on the form of Bid Bond
included herein or a Surety Company's Standard Bid Bond, duly executed by the
Bidder as principal and having as surety thereon a surety company authorized to do
business in the State of North Carolina

B. A Bid must be accompanied by Bid security made payable to Owner in an amount of
5% percent of Bidder's maximum Bid price (determined by adding the base bid and all
alternates) and in the form of a certified check, bank money order, or a Bid bond (on
the form included in the Bidding Documents).

C. The Bid security of the apparent Successful Bidder will be retained until Owner awards
the contract to such Bidder, and such Bidder has executed the Contract Documents,
furnished the required contract security, and met the other conditions of the Notice of
Award, whereupon the Bid security will be released. If the Successful Bidder fails to
execute and deliver the Contract Documents and furnish the required contract security
within 10 days after the Notice of Award, Owner may consider Bidder to be in defaul,
annul the Notice of Award, and the Bid security of that Bidder will be forfeited. Such
forfeiture shall be Owner’s exclusive remedy if Bidder defaults.

D.  The Bid security of other Bidders that Owner believes to have a reasonable chance of
receiving the award may be retained by Owner until the earlier of seven days after the
Effective Date of the Contract or 61 days after the Bid opening, whereupon Bid security
furnished by such Bidders will be released.

E. Bid security of other Bidders that Owner believes do not have a reasonable chance of
receiving the award will be released within seven days after the Bid opening.
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1.08

1.09

1.10

1.1

Receipt and Opening of Bids

The Owner may consider a minor irregularity any Bid not prepared and submitted in
accordance with the provisions hereof and may waive any minor irregularities or reject
any and all Bids. Any Bid may be withdrawn prior to the above scheduled time for the
opening of Bids or authorized postponement thereof. Any Bid received after the time
and date specified shall not be opened.

Bids will be opened at the time and place indicated in the advertisement or invitation to
bid and, unless obviously non-responsive, read aloud publicly. An abstract of the
amounts of the base Bids and major alternates, if any, will be made available to Bidders
after the opening of Bids.

Subcontracts

The Bidder is specifically advised that any person, firm or other party to whom it is
proposed to award a subcontract under this Contract must be acceptable to the Owner.

Conditions of the Project

Each Bidder must be informed fully of the conditions relating to the construction of the
Project and the employment of labor thereon. Failure to do so will not relieve a
successful Bidder of the obligation to furnish all material and labor necessary to carry
out the provisions of the Contract. As possible, the Contractor, in carrying out the work,
must employ such methods or means as will not cause any interruption of or
interference with the work of any other Contractor.

The Bidder is advised to examine the location of the Project and to be informed fully as
to its conditions; the conformation of the ground; the character, quality and quantity of
the products needed preliminary to and during the prosecution of the work; the general
and local conditions and all other matters which can in any way affect the work to be
done under the Contract. Failure to examine the site will not relieve the successful
Bidder of an obligation to furnish all products and labor necessary to carry out the
provisions of the Contract.

The Bidder shall notify the Owner of the date and time Bidder proposes to examine the
location of the Project. The Bidder shall confine examination to the specific areas
designated for the proposed construction, including easements and public
rights-of-way. If, due to some unforeseen reason, the Owner's proceedings for
obtaining the proposed construction site, have not been completed, the Bidder may
enter the site only with the express consent of the property owner. The Bidder is solely
responsible for any damages caused by examination of the site.

Notice of Special Conditions

If any special federal, state, county or city laws, municipal ordinances, and the rules
and regulations of any authorities having jurisdiction over construction of the Project,
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1.12

1.13

herein referred to, or applicable by law to the Project, conflict with requirements of the
Contract Documents, then the most stringent requirement prevails.

Obligation of Bidder

By submission of a Bid, each Bidder warrants that Bidder has inspected the site and
has read and is thoroughly familiar with the Contract Documents (including all
addenda). The failure or omission of any Bidder to examine any form, instrument or
document shall in no way relieve any Bidder from any obligation in respect to the Bid.

Method of Award

The Contract will be awarded to the responsive, responsible Bidder submitting the
lowest Base Bid including or not including Alternates, at the Owner’s discretion.

The Bidder to whom the award is made will be notified. The Owner reserves the right to
reject any and all Bids and to waive any minor irregularities in Bids received whenever
such rejection or waiver is in the Owner's interest.

A responsive Bidder shall be one who submits a Bid in the proper format without
qualification or intent other than as called for in the Contract Documents, and who binds
himself or herself on behalf of the Bid to the Owner with the proper Bid Bond completed
and attached, and who properly completes all forms required to be completed and
submitted at the time of the Bidding. The Bidder shall furnish all data required by these
Contract Documents. Failure to do so may result in the Bid being declared
non-responsive.

A responsible Bidder shall be one who can fulfill the following requirements:

1. The Bidder shall maintain a permanent place of business. This requirement
applies to the Bidder where the Bidder is a division of a corporation, or where the
Bidder is 50 percent or more owned by a person, corporation or firm.

2. The Bidder shall demonstrate adequate construction experience and sufficient
equipment resources to properly perform the work under and in conformance
with the Contract Documents. This evaluation will be based upon a list of
completed or active projects and a list of construction equipment available to the
Bidder to perform the work. The Owner may make such investigations as
deemed necessary to determine the ability of the Bidder to perform the work, and
the Bidder shall furnish to the Owner all such information and data for this
purpose as the Owner may reasonably request. The Owner reserves the right to
reject any Bid if the evidence submitted by, or investigation of, such Bidder fails to
satisfy the Owner that such Bidder is properly qualified to carry out the obligations
of the Contract and to complete the Project contemplated therein.

3. The Bidder shall demonstrate financial resources of sufficient strength to meet
the obligations incident to the performance of the work covered by these Contract
Documents. The ability to obtain the required Performance and Payment Bonds
will not alone demonstrate adequate financial capability.
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E.  Acceptance of the Bidder's documentation and substantiation or Contract Award by the
Owner does not relieve the Bidder of liability for non-performance as covered in the
Contract Documents, nor will the Bidder be exempted from any other legal recourse the
Owner may elect to pursue.
1.14 Employment of Local Labor
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Preference in employment on the Project shall, insofar as practical, be given to
qualified local labor.

END OF SECTION



BID FORM

Summerfield Town Hall,

4117 Oak Ridge Rd.,

Summerfield,

North Carolina, 27358

November 4, 2024

BANDERA FARMS PARK PROJECT
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ARTICLE 1 - BID RECIPIENT

1.01  This Bid is submitted in person or via FedEx or UPS delivery to:

Town of Summerfield
c/0 Justin Snyder
4117 Oak Ridge Rd.,

Summerfield, NC 27358

1.02  The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement
with Owner in the form included in the Bidding Documents to perform all Work as specified or
indicated in the Bidding Documents for the prices and within the times indicated in this Bid and
in accordance with the other terms and conditions of the Bidding Documents.

ARTICLE 2 - BIDDER’S AKNOWLEDGEMENTS

2.01 Bidder accepts all the terms and conditions of the Instructions to Bidders, including and without
limitation to those dealing with the disposition of Bid security. This Bid will remain subject to
acceptance for 45 days after the Bid opening, or for such longer period of time that Bidder may
agree to in writing upon request of Owner.

ARTICLE 3 BIDDER’S REPRESENTATIONS

3.01 In submitting this Bid, Bidder represents that:

A. Bidder has examined and carefully studied the Bidding Documents, and any data and
reference items identified in the Bidding Documents, and hereby acknowledges receipt of
the following Addenda:

Addendum No. Addendum, Date

B. Bidder has visited the Site, conducted a thorough, alert visual examination of the Site and
adjacent areas, and become familiar with and satisfied itself as to the general, local, and Site
conditions that may affect cost, progress, and performance of the Work.

C. Bidder is familiar with and has satisfied itself as to all Laws and Regulations that may affect
cost, progress, and performance of the Work.

D. Bidder has carefully studied all reports of explorations and tests of subsurface conditions at
or adjacent to the Site and all drawings of physical conditions relating to existing surface or
subsurface structures at the Site.

E. Bidder has considered the information known to Bidder itself; information commonly known
to contractors doing business in the locality of the Site; information and observations
obtained from visits to the Site; the Bidding Documents; and any Site-related reports and
drawings identified in the Bidding Documents, with respect to the effect of such information,
observations, and documents on (1) the cost, progress, and performance of the Work; (2) the
means, methods, techniques, sequences, and procedures of construction to be employed by
Bidder; and (3) Bidder’s safety precautions and programs.



Bidder agrees, based on the information and observations referred to in the preceding
paragraph, that no further examinations, investigations, explorations, tests, studies, or data
are necessary for the determination of this Bid for performance of the Work at the price bid
and within the times required, and in accordance with the other terms and conditions of the
Bidding Documents.

Bidder is aware of the general nature of work to be performed by Owner and others at the
Site that relates to the Work as indicated in the Bidding Documents.

Bidder has given Design Professional written notice of all conflicts, errors, ambiguities, or
discrepancies that Bidder has discovered in the Bidding Documents and confirms that the
written resolution thereof by Design Professional is acceptable to Bidder.

The Bidding Documents are generally sufficient to indicate and convey understanding of all
terms and conditions for the performance and furnishing of the Work.

The submission of this Bid constitutes an incontrovertible representation by Bidder that
Bidder has complied with every requirement of this Article, and that without exception the
Bid and all prices in the Bid are premised upon performing and furnishing the Work required
by the Bidding Documents.

ARTICLE 4 BIDDER’S CERTIFICATION

4.01 Bidder certifies that:

A

This Bid is genuine and not made in the interest of or on behalf of any undisclosed
individual or entity and is not submitted in conformity with any collusive agreement or rules
of any group, association, organization, or corporation;

Bidder has not directly or indirectly induced or solicited any other Bidder to submit a false
or sham Bid;

Bidder has not solicited or induced any individual or entity to refrain from bidding; and

Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practices in competing
for the Contract. For the purposes of this Paragraph 4.01.D:

1. “corrupt practice” means the offering, giving, receiving, or soliciting of anything of
value likely to influence the action of a public official in the bidding process;

2. “fraudulent practice” means an intentional misrepresentation of facts made (a) to
influence the bidding process to the detriment of Owner, (b) to establish bid prices at
artificial non-competitive levels, or (¢) to deprive Owner of the benefits of free and
open competition;

3.  “collusive practice” means a scheme or arrangement between two or more Bidders, with
or without the knowledge of Owner, a purpose of which is to establish bid prices at
artificial, non-competitive levels; and

4. “coercive practice” means harming or threatening to harm, directly or indirectly,
persons or their property to influence their participation in the bidding process or affect
the e execution of the Contract.



ARTICLE 5 - BASIS OF BID

5.01 Bidder will complete the Work in accordance with the Contract Documents for the following
price(s):

Estimated

Description Qty. Unit Price Total Price

***BASEBID * * *
(as indicated on drawings)
1. Base Bid; Bandera Farms Park 1 LS $ $
*** ADDITIONAL WORK IF ORDERED BY THE DESIGN PROFESSIONAL * * *
2. Rock Removal (Open Excavation) 800 CcYy $ $
3. Rock Removal (Trench Excavation) 400 CcYy $ $
4. Removal of Unsuitable Material and
Replacement with:

a. | Suitable Earth Material 800 CcYy $ $

b. | Graded Aggregate Base 200 CcYy $ $

c. | Tensar (or equivalent) Geogrid 400 SY $ $

$

Written Total Base Bid Amount - Line Item 1

ARTICLE 6 — TIME OF COMPLETION

6.01  Bidder agrees that the Work will be substantially complete and will be completed and ready for
final payment in accordance with Paragraph 14.06 of the General Conditions on or before the
dates shown below which also coincide with the Agreement:

1.  Substantial Completion Service — August 28", 2026
2. Final Completion Service — September 30", 2026

ARTICLE 7 - ATTACHMENTS TO THIS BID

7.01  The following documents are submitted with and made a condition of this Bid:
Required Bid security;

List of Proposed Subcontractors;

List of Proposed Suppliers;

Required Bidder Qualification Statement;

Good Faith Efforts Form (pages 1-2)

Evidence of authority to do business in the state of the Project; or a written covenant to
obtain such license within the time for acceptance of Bids;

mmo o w

G. Contractor’s license No.:



ARTICLE 8 — DEFINED TERMS

8.01  The terms used in this Bid with initial capital letters have the meanings stated in the Instructions
to Bidders, the General Conditions, and the Supplementary Conditions.

ARTICLE 9 — BID SUBMITTAL

BIDDER: [Indicate correct name of bidding entity]

By:
[Signature]

[Printed name]
(If Bidder is a corporation, a limited liability company, a partnership, or a joint venture, attach
evidence of authority to sign.)

Attest:
[Signature]

[Printed name]

Title:

Submittal Date:

Address for giving notices:

Telephone Number:

Fax Number:

Contact Name and e-mail address:

Bidder’s License No.:

END OF SECTION 003000



BID BOND

Any singular reference to Bidder, Surety, Owner or other party shall be considered plural where applicable.

BIDDER (Name and Address):

SURETY (Name, and Address of Principal Place of Business):

OWNER: Town of Summerfield
4117 Oak Ridge Rd.

PO BOX 970
Summerfield, NC 27358
BID Bid Due Date: November 20, 2025, at 12:00pm local time
Description: Bandera Farms Park

BOND Bond Number:
Date:
Penal sum $

(Words) (Figures)

Surety and Bidder, intending to be legally bound hereby, subject to the terms set forth below, do each cause
this Bid Bond to be duly executed by an authorized officer, agent, or representative.

BIDDER SURETY
(Seal) (Seal)
Bidder's Name and Corporate Seal Surety’s Name and Corporate Seal
By: By:
Signature Signature (Attach Power of Attorney)
Print Name Print Name
Title Title
Attest: Attest:
Signature Signature
Title Title

Note: Addresses are to be used for giving any required notice.
Provide execution by any additional parties, such as joint venturers, if necessary.
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1. Bidder and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, successors, and
assigns to pay to Owner upon default of Bidder the penal sum set forth on the face of this Bond. Payment of
the penal sum is the extent of Bidder’s and Surety’s liability. Recovery of such penal sum under the terms of this
Bond shall be the Owner’s sole and exclusive remedy upon default of Bidder.

2. Default of Bidder shall occur upon the failure of Bidder to deliver within the time required by the Bidding
Documents (or any extension thereof agreed to in writing by Owner) the executed Agreement required by the
Bidding Documents and any performance and payment bonds required by the Bidding Documents.

3. This obligation shall be null and void if:

3.1

3.2

3.3

Owner accepts Bidder’s Bid and Bidder delivers within the time required by the Bidding Documents (or any extension
thereof agreed to in writing by Owner) the executed Agreement required by the Bidding Documents and any
performance and payment bonds required by the Bidding Documents, or

All Bids are rejected by Owner, or
Owner fails to issue a Notice of Award to Bidder within the time specified in the Bidding Documents (or

any extension thereof agreed to in writing by Bidder and, if applicable, consented to by Surety when
required by Paragraph 5 hereof).

4. Payment under this Bond will be due and payable upon default of Bidder and within 30 calendar days after
receipt by Bidder and Surety of written notice of default from Owner, which notice will be given with reasonable
promptness, identifying this Bond and the Project and including a statement of the amount due.

5. Surety waives notice of any and all defenses based on or arising out of any time extension to issue Notice
of Award agreed to in writing by Owner and Bidder, provided that the total time for issuing Notice of Award
including extensions shall not in the aggregate exceed 120 days from the Bid due date without Surety’s written

consent.

6. No suit or action shall be commenced under this Bond prior to 30 calendar days after the notice of default
required in Paragraph 4 above is received by Bidder and Surety and in no case later than one year after the Bid due

date.

7. Any suit or action under this Bond shall be commenced only in a court of competent jurisdiction located in the
state in which the Project is located.

8. Notices required hereunder shall be in writing and sent to Bidder and Surety at their respective addresses
shown on the face of this Bond. Such notices may be sent by personal delivery, commercial courier, or by United
States Registered or Certified Mail, return receipt requested, postage pre-paid, and shall be deemed to be effective
upon receipt by the party concerned.

9. Surety shall cause to be attached to this Bond a current and effective Power of Attorney evidencing the
authority of the officer, agent, or representative who executed this Bond on behalf of Surety to execute, seal, and
deliver such Bond and bind the Surety thereby.

10. This Bond is intended to conform to all applicable statutory requirements. Any applicable requirement of any
applicable statute that has been omitted from this Bond shall be deemed to be included herein as if set forth at
length. If any provision of this Bond conflicts with any applicable statute, then the provision of said statute shall
govern and the remainder of this Bond that is not in conflict therewith shall continue in full force and effect.

11. The term “Bid” as used herein includes a Bid, offer, or proposal as applicable.
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All questions must be answered and the data given must be clear and comprehensive. This
statement must be notarized. If necessary, questions may be answered on separate attached
sheets. The Bidder may submit any additional information desired. Attach all additional sheets
to this statement. (Sample “Project Information Form” contained at the end of this Section.)

1. Name of Bidder:

2. Permanent main office address and phone number:

3. When organized:

4. If a Corporation, where incorporated:

5. How many years have you been engaged in the contracting business under your present
firm or trade name?

6. Contracts on hand. (Complete a “Project Information Form”, for each Contract on hand.)

7.  General description of type of work performed by your company:

8.  Have you ever failed to complete any work awarded to you? If so, where and why?

9. Have you ever defaulted on a contract? If so, where and why?

10. Attach a list of the most important projects recently completed by your company which are
similar in scope to this Project. (Complete a “Project Information Form”, for each Project listed.)

11.  Names, background and experience of the principal members of your organization, including
officers:

Years
Name Position Experience

420 -1/3
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12. The undersigned hereby authorizes and requests any person, firm, or corporation to furnish any
information requested by the Owner in verification of the recitals comprising this Statement of
Bidder's Qualifications.

1, , certify that | am of the Bidder, and that the
answers to the foregoing questions and statements contained therein are true and correct.

BIDDER:

By:

(signature on file)

Title:

Date:

Subscribed and sworn to me this day of ,20

NOTARY PUBLIC:

(signature on file)

Commission Expires:

(Date)
(SEAL)

420 - 2/3
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Project Title:

Project Information Form

Project Description:

Project Owner:

-  Owner Name:

- Contact Person:

- Phone Number:

Engineer/Construction Manager:

- Company Name:

- Contact Person:

- Phone Number:

Contract Amount:

- Initial:

- Final:

Contract Time

- Initial:

- Final:

- Completion Date:

420 - 3/3
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Town of Summerfield
Certificate of Non-Discrimination

In connection with the performance of work under this contract, the bidder agrees as
follows:

The bidder agrees not to discriminate against any employee or applicant for employment
because of race, creed, color, sex, national origin, ancestry, or disability. The vendor shall take
affirmative action to ensure that employees are treated without regard to their race, creed,
color, sex, national origin, ancestry, or disability.

Such action shall include, but not be limited to the following: employment, upgrading,
demotion, transfer, recruiting or recruitment, advertising, lay-off or termination, rates of
pay or other compensation and selection for training, including apprenticeship.

In the event of the bidder's non-compliance with this non-discrimination clause, the
contract may be canceled or terminated by the Town of Summerfield. The bidders may be
declared, by the Town of Summerfield, ineligible for further contracts with the Town of
Summerfield until satisfactory proof of intent to comply shall be made by the vendor.

The bidder agrees to include this non-discrimination clause in any sub-contracts
connected with the performance of this agreement.

BIDDER

SIGNATURE

TITLE

END OF SECTION

421 -11
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STATE OF COUNTY OF

OWNER, PARTNER, OR OFFICER OF FIRM / COMPANY:

NAME, ADDRESS, CITY, STATE

Being of lawful age, being first duly sworn, on oath says that he/she is the agent authorized by
the bidder to submit the attached bid. Affidavit further states as bidder, that they have not been
a party to any collusion among bidders in restraint of competition by agreement to bid at a fixed
price or to refrain from bidding; or with any office of the Town of Summerfield or any of their
employees as to quantity, quality or price in the prospective contract; or any discussion between
bidders and any official of the Town of Summerfield or any of their employees concerning
exchange of money or other things of value for special consideration in submitting a sealed bid
for:

BIDDER:

By:

(signature on file)

Title:

Date:

Subscribed and sworn to me this day of , 20

NOTARY PUBLIC:

(signature on file)

Commission Expires:

(SEAL)

END OF SECTION

481 - 11
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Town of Summerfield, North Carolina

General Contractor License

A COPY OF THE GENERAL CONTRACTOR'’S LICENSE IS TO ACCOMPANY THE BID

LICENSE NUMBER

LICENSE NAME

LICENSE TYPE

It is required that any General Contractor submitting a Bid shall provide a valid and
current copy of their General Contractor’s license, as issued by the State of North
Carolina, as a condition precedent to being considered for the award of the contract.
A Residential ONLY license WILL NOT qualify a General Contractor for award of the
contract.

END OF SECTION

484 - 1/1
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Section 000500 — Contract Agreement

This Contract Agreement made and entered into on the day of , 20__, by and
between the Town of Summerfield party of the first part (hereinafter called the Owner), and
, party of the second part, (hereinafter called the Contractor),

WITNESSETH:

That the Contractor, for the consideration hereinafter fully set out, hereby agrees with the Owner as
follows:

That the Contractor will furnish all products, tools, construction equipment, skill and labor of every
description necessary to carry out and to complete in a good, firm, substantial construction of
BANDERA FARMS PARK and will complete work in strict conformity with the Drawings and the
Specifications, together with the foregoing Bid made by the Contractor, the Invitation to Bid,
Instructions to Bidders, General and Supplementary Conditions, Special Conditions, Performance
and Payment Bonds and all Addenda hereto incorporated (if applicable) which form essential parts
of this Contract Agreement, as if fully contained herein.

That the Contractor shall commence the Work to be performed under this Contract Agreement on a
date to be specified in a written Notice to Proceed and shall fully complete all work hereunder by
September 30", 2026. Time is of the essence and is an essential element of this Contract, and the
Contractor shall pay to the Owner, not as a penalty, but as liquidated damages, the sum of $300.00
for each calendar day that there is default of completing the Work within the time limit nhamed
herein. If the Contractor abandons the Contract before commencement of the Work or defaults in
completion of all the Work after commencement thereof, the Contractor shall be liable for such
liguidated damages. These fixed liquidated damages are not established as a penalty but are
calculated and agreed upon in advance by the Owner and the Contractor due to the uncertainty and
impossibility of making a determination as to the actual and consequential damages incurred by the
Owner and the general public of Summerfield, North Carolina as a result of the failure on the part of
the Contractor to complete the Work on time. Such liquidated damages referred to herein are
intended to be and are cumulative and shall be in addition to every other remedy now or hereafter
enforceable at law, in equity, by statute, or under the Contract.

The Owner hereby agrees to pay to the Contractor for the faithful performance of this Contract
Agreement, subject to additions and deductions as provided in the Specifications and Bid, in lawful
money of the United States of America, the sum of

and _ /100 Dollars ($ )
which sum shall also pay for loss or damage arising out of the nature of the Work aforesaid, or from
the action of the elements, or from unforeseen obstructions or difficulties encountered in the
prosecution of the Work, and for all expenses incurred by, or in consequence of the Work, its
suspension or discontinuance and for well and faithfully completing the Work and the whole thereof,
as herein provided, and for replacing defective work or products for a period of one year after
completion.

The Owner shall make monthly partial payments to the Contractor in accordance with the
provisions of the Contract Documents.
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Final payment on account of this Contract Agreement shall be made within 30 days after the
completion by the Contractor of all work covered by this Contract Agreement and the acceptance of
such work by the Owner, in accordance with the provisions of the Contract Documents.

It is further mutually agreed between the parties hereto that if, at any time after the execution of this
Contract Agreement and the surety bonds hereto attached for its faithful performance, the Owner
shall deem the surety or sureties upon such bond to be unsatisfactory, or if, for any reason, such
bond ceases to be adequate to cover the performance of the Work, the Contractor shall, at no
additional expense to Owner, within five days after the receipt of notice from the Owner to do so,
furnish an additional bond or bonds in such form and amount, and with such surety or sureties as
shall be satisfactory to the Owner. In such event, no further payment to the Contractor shall be
deemed to be due under this Contract Agreement until such new or additional security for the
faithful performance of the Work shall be furnished in manner and form satisfactory to the Owner.

Contractor understands and agrees that the performance of this Contract is to occur within
Summerfield, North Carolina. Subject to the sole election of Owner, and as an integral part of
the consideration for Owner awarding this Contract, Contractor agrees that the exclusive
jurisdiction and venue for all actions, claims, other legal proceedings arising in any manner
pursuant to this Contract, all specifications, conditions and parts thereof, shall be vested in the
Superior Court of Guilford County, North Carolina, and no other. Contractor accepts for itself, its
successors and assigns, the jurisdictions of this court and waives any defense of personal
jurisdiction, forum non conveniens, venue or similar defenses and irrevocably agrees to be
bound by any judgment rendered in the Superior Court of Guilford County, North Carolina,
exclusive of any and all other Federal and State Courts, in connection with this Contract.

IN WITNESS WHEREOF, the parties hereto have executed this Contract Agreement under their

respective seals on the day and date first above written in six counterparts each of which shall,
without proof or accounting for the other counterparts, be deemed an original Contract.

000500 - 2/3



BANDERA FARMS 000500
PARK PROJECT CONTRACT AGREEMENT

APPROVED AS TO FORM BEFORE EXECUTION

By:

Attorney for the Owner

OWNER: Town of Summerfield

By:
(name signed)
(name printed or typed)
Title:
Address:
Attest:
(name signed)
(name printed or typed)
Title:
(SEAL)
CONTRACTOR:
By:
(name signed)
(name printed or typed)
Title:
Address:
Attest:
(name signed)
(name printed or typed)
Title:
(SEAL)

Note: If the Contractor is a corporation, the Contract Agreement shall be signed by the president or vice
president, attested by the secretary and the corporate seal affixed. If the Contractor is a partnership, the
Contract Agreement shall be signed in the partnership name by one of the partners, with indication that he
or she is a general partner.

END OF SECTION
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PERFORMANCE BOND

CONTRACTOR: SURETY (name and address of principal place of business):

OWNER:

Town of Summerfield
c/0 Justin Snyder

4117 Oak Ridge Rd.,
Summerfield, NC 27358

CONSTRUCTION CONTRACT
Effective Date of the Agreement:
Amount:

Description:

BOND
Bond Number:
Date:
Amount:
Modifications to this Bond Form: [ | None [ | See Paragraph 16

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do each cause
this Performance Bond to be duly executed by an authorized officer, agent, or representative.

CONTRACTOR AS PRINCIPAL SURETY
(seal) (seal)

Contractor's Name and Corporate Seal Surety’s Name and Corporate Seal
By: By:

Signature Signature (attach power of attorney)
Print Name Print Name
Title Title
Attest: Attest:

Signature Signature
Title Title

Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular reference to
Contractor, Surety, Owner, or other party shall be considered plural where applicable.
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1. The Contractor and Surety, jointly and severally, bind
themselves, their heirs, executors, administrators, successors, and
assigns to the Owner for the performance of the Construction Contract,
which is incorporated herein by reference.

2. If the Contractor performs the Construction Contract, the Surety
and the Contractor shall have no obligation under this Bond, except
when applicable to participate in a conference as provided in
Paragraph 3.

3. If there is no Owner Default under the Construction Contract, the
Surety’s obligation under this Bond shall arise after:

3.1 The Owner first provides notice to the Contractor and
the Surety that the Owner is considering declaring a Contractor
Default. Such notice shall indicate whether the Owner is
requesting a conference among the Owner, Contractor, and Surety
to discuss the Contractor’s performance.

If the Owner does not request a conference, the Surety may,
within five (5) business days after receipt of the Owner’s notice,
request such a conference. If the Surety timely requests a
conference, the Owner shall attend. Unless the Owner agrees
otherwise, any conference requested under this Paragraph 3.1
shall be held within ten (10) business days of the Surety’s receipt
of the Owner’s notice. If the Owner, the Contractor, and the Surety
agree, the Contractor shall be allowed a reasonable time to
perform the Construction Contract, but such an agreement shall
not waive the Owner’s right, if any, subsequently to declare a
Contractor Default;

32 The Owner declares a Contractor Default, terminates
the Construction Contract and notifies the Surety; and

33 The Owner has agreed to pay the Balance of the
Contract Price in accordance with the terms of the Construction
Contract to the Surety or to a contractor selected to perform the
Construction Contract.

4. Failure on the part of the Owner to comply with the notice
requirement in Paragraph 3.1 shall not constitute a failure to comply
with a condition precedent to the Surety’s obligations, or release the
Surety from its obligations, except to the extent the Surety
demonstrates actual prejudice.

5. When the Owner has satisfied the conditions of Paragraph 3, the
Surety shall promptly and at the Surety’s expense take on of the
following actions:
5.1 Arrange for the Contractor, with the consent of the
Owner, to perform and complete the Construction Contract;

5.2 Undertake to perform and complete the Construction
Contract itself, through its agents or independent contractors;

53 Obtain bids or negotiated proposals from qualified
contractors acceptable to the Owner for a contract for performance
and completion of the Construction Contract, arrange for a contract
to be prepared for execution by the Owner and a contractor selected
with the Owners concurrence, to be secured with performance and
payment bonds executed by a qualified surety equivalent to the
bonds issued on the Construction Contract, and pay to the Owner
the amount of damages as described in Paragraph 7 in excess of the
Balance of the Contract Price incurred by the Owner as a result of
the Contractor Default; or

5.4 Waive its right to perform and complete, arrange for
completion, or obtain a new contractor, and with reasonable
promptness under the circumstances:

54.1 After investigation, determine the amount for
which it may be liable to the Owner and, as soon as
practicable after the amount is determined, make payment to
the Owner; or

542 Deny liability in whole or in part and notify the
Owner, citing the reasons for denial.

6. If the Surety does not proceed as provided in Paragraph 5 with
reasonable promptness, the Surety shall be deemed to be in default on
this Bond seven days after receipt of an additional written notice from
the Owner to the Surety demanding that the Surety perform its
obligations under this Bond, and the Owner shall be entitled to enforce
any remedy available to the Owner. If the Surety proceeds as provided
in Paragraph 5.4, and the Owner refuses the payment or the Surety has
denied liability, in whole or in part, without further notice the Owner
shall be entitled to enforce any remedy available to the Owner.

7. If the Surety elects to act under Paragraph 5.1, 5.2, or 5.3, then
the responsibilities of the Surety to the Owner shall not be greater than
those of the Contractor under the Construction Contract, and the
responsibilities of the Owner to the Surety shall not be greater than
those of the Owner under the Construction Contract. Subject to the
commitment by the Owner to pay the Balance of the Contract Price,
the Surety is obligated, without duplication for:

7.1 the responsibilities of the Contractor for correction of
defective work and completion of the Construction Contract;

7.2 additional legal, design professional, and delay
resulting from the Contractor’s Default, and resulting from the
costs actions or failure to act of the Surety under Paragraph 5; and
7.3 liquidated damages, or if no liquidated damages are
specified in the Construction Contract, actual damages caused by
delayed performance or non-performance of the Contractor.

8. If the Surety elects to act under Paragraph 5.1, 5.3, or 5.4, the
Surety’s liability is limited to the amount of this Bond.

9. The Surety shall not be liable to the Owner or others for
obligations of the Contractor that are unrelated to the Construction
Contract, and the Balance of the Contract Price shall not be reduced or
set off on account of any such unrelated obligations. No right of
action shall accrue on this Bond to any person or entity other than the
Owner or its heirs, executors, administrators, successors, and assigns.

10. The Surety hereby waives notice of any change, including
changes of time, to the Construction Contract or to related
subcontracts, purchase orders, and other obligations.

11. Any proceeding, legal or equitable, under this Bond may be
instituted in any court of competent jurisdiction in the location in
which the work or part of the work is located and shall be instituted
within two years after a declaration of Contractor Default or within
two years after the Contractor ceased working or within two years
after the Surety refuses or fails to perform its obligations under this
Bond, whichever occurs first. If the provisions of this paragraph are
void or prohibited by law, the minimum periods of limitations
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available to sureties as a defense in the jurisdiction of the suit shall be
applicable.

12. Notice to the Surety, the Owner, or the Contractor shall be mailed
or delivered to the address shown on the page on which their signature
appears.

13. When this Bond has been furnished to comply with a statutory or
other legal requirement in the location where the construction was to
be performed, any provision in this Bond conflicting with said
statutory or legal requirement shall be deemed deleted herefrom and
provisions conforming to such statutory or other legal requirement
shall be deemed incorporated herein. When so furnished, the intent is
that this Bond shall be construed as a statutory bond and not as a
common law bond.

14. Definitions

14.1 Balance of the Contract Price: The total amount payable
by the Owner to the Contractor under the Construction Contract
after all proper adjustments have been made including allowance
for the Contractor for any amounts received or to be received by
the Owner in settlement of insurance or other claims for damages
to which the Contractor is entitled, reduced by all valid and
proper payments made to or on behalf of the Contractor under the
Construction Contract.

14.2 Construction Contract: The agreement between the
Owner and Contractor identified on the cover page, including all

Contract Documents and changes made to the agreement and the
Contract Documents.

14.3 Contractor Default: Failure of the Contractor, which has
not been remedied or waived, to perform or otherwise to comply
with a material term of the Construction Contract.

14.4 Owner Default: Failure of the Owner, which has not
been remedied or waived, to pay the Contractor as required under
the Construction Contract or to perform and complete or comply
with the other material terms of the Construction Contract.

14.5 Contract Documents: All the documents that comprise
the agreement between the Owner and Contractor.

15. If this Bond is issued for an agreement between a contractor and
subcontractor, the term Contractor in this Bond shall be deemed to be
Subcontractor and the term Owner shall be deemed to be Contractor.

16. Modifications to this Bond are as follows

000610 - 3/4






PAYMENT BOND

CONTRACTOR (name and address): SURETY (name and address of principal place of business):

OWNER: Town of Summerfield, 4117 Oak Ridge Rd., Summerfield, NC 27358

CONSTRUCTION CONTRACT

Effective Date of the Agreement:
Amount:
Description:

BOND

Bond Number:

Date:

Amount:

Modifications to this Bond Form: |:| None |:| See Paragraph 18

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do each cause
this Payment Bond to be duly executed by an authorized officer, agent, or representative.

CONTRACTOR AS PRINCIPAL SURETY
(seal) (seal)
Contractor's Name and Corporate Seal Surety’s Name and Corporate Seal
By: By:
Signature Signature (attach power of attorney)
Print Name Print Name
Title Title
Attest: Attest:
Signature Signature
Title Title

Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular reference
to Contractor, Surety, Owner, or other party shall be considered plural where applicable.

000620 - 1/3



7.

The Contractor and Surety, jointly and severally, bind
themselves, their heirs, executors, administrators,
successors, and assigns to the Owner to pay for labor,
materials, and equipment furnished for use in the
performance of the Construction Contract, which is
incorporated herein by reference, subject to the following
terms.

If the Contractor promptly makes payment of all sums due
to Claimants, and defends, indemnifies, and holds harmless
the Owner from claims, demands, liens, or suits by any
person or entity seeking payment for labor, materials, or
equipment furnished for use in the performance of the
Construction Contract, then the Surety and the Contractor
shall have no obligation under this Bond.

If there is no Owner Default under the Construction
Contract, the Surety’s obligation under this Bond shall arise
after the Owner has promptly notified the Contractor and
the Surety (at the address described in Paragraph 13) of
claims, demands, liens, or suits against the Owner or the
Owner’s property by any person or entity seeking payment for
labor, materials, or equipment furnished for use in the
performance of the Construction Contract, and tendered
defense of such claims, demands, liens, or suits to the
Contractor and the Surety.

When the Owner has satisfied the conditions in Paragraph
3, the Surety shall promptly and at the Surety’s expense
defend, indemnify, and hold harmless the Owner against a
duly tendered claim, demand, lien, or suit.

The Surerty’s obligations as a Claimant under this Bond
shall arise after the following:

5.1 Claimants who do not have a direct contract with
the Contractor,

5.1.1  have furnished a written notice of non-
payment to the Contractor, stating with
substantial accuracy the amount claimed
and the name of the party to whom the
materials were, or equipment was,
furnished or supplied or for whom the
labor was done or performed, within ninety
(90) days after having last performed labor
or last furnished materials or equipment
included in the Claim; and

have sent a Claim to the Surety (at the
address described in Paragraph 13).

5.2 Claimants who are employed by or have a direct
contract with the Contractor have sent a Claim to
the Surety (at the address described in Paragraph
13).

If a notice of non-payment required by Paragraph 5.1.1 is
given by the Owner to the Contractor, that is sufficient to
satisfy a Claimant’s obligation to furnish a written notice of
non-payment under Paragraph 5.1.1.

When a Claimant has satisfied the conditions of Paragraph
5.1 or 5.2, whichever is applicable, the Surety

10.

11.

12.

shall promptly and at the Surety’s expense take the following

actions:

7.1 Send an answer to the Claimant, with a copy to the
Owner, within sixty (60) days after receipt of the
Claim, stating the amounts that are undisputed and
the basis for challenging any amounts that are
disputed; and

7.2  Pay or arrange for payment of any undisputed
amounts.

7.3 The Surety’s failure to discharge its obligations
under Paragraph 7.1 or 7.2 shall not be deemed to
constitute a waiver of defenses the Surety or
Contractor may have or acquire as to a Claim,
except as to undisputed amounts for which the
Surety and Claimant have reached agreement. If,
however, the Surety fails to discharge its
obligations under Paragraph 7.1 or 7.2, the Surety
shall indemnify the Claimant for the reasonable
attorney’s fees the Claimant incurs thereafter to
recover any sums found to be due and owing to the
Claimant.

The Surety’s total obligation shall not exceed the amount of
this Bond, plus the amount of reasonable attorney’s fees
provided under Paragraph 7.3, and the amount of this Bond
shall be credited for any payments made in good faith by
the Surety.

Amounts owed by the Owner to the Contractor under the
Construction Contract shall be used for the performance of
the Construction Contract and to satisfy claims, if any,
under any construction performance bond. By the
Contractor furnishing and the Owner accepting this Bond,
they agree that all funds earned by the Contractor in the
performance of the Construction Contract are dedicated to
satisfy obligations of the Contractor and Surety under this
Bond, subject to the Owner’s priority to use the funds for
the completion of the work.

The Surety shall not be liable to the Owner, Claimants, or
others for obligations of the Contractor that are unrelated to
the Construction Contract. The Owner shall not be liable
for the payment of any costs or expenses of any Claimant
under this Bond and shall have under this Bond no
obligation to make payments to or give notice on behalf of
Claimants, or otherwise have any obligations to Claimants
under this Bond.

The Surety hereby waives notice of any change, including
changes of time, to the Construction Contract or to related
subcontracts, purchase orders, and other obligations.

No suit or action shall be commenced by a Claimant under
this Bond other than in a court of competent jurisdiction in
the state in which the project that is the subject of the
Construction Contract is located or after the expiration of
one year from the date (1) on which the Claimant sent a
Claim to the Surety pursuant to Paragraph 5.1.2 or 5.2, or

(2) on which the last labor or service was performed by
anyone or the last materials or equipment were furnished
by anyone under the Construction Contract, whichever of
(1) or (2) first occurs. If the provisions of this paragraph
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13.

14.

15.

16.

are void or prohibited by law, the minimum period of
limitation available to sureties as a defense in the
jurisdiction of the suit shall be applicable.

Notice and Claims to the Surety, the Owner, or the
Contractor shall be mailed or delivered to the address
shown on the page on which their signature appears.
Actual receipt of notice or Claims, however accomplished,
shall be sufficient compliance as of the date received.

When this Bond has been furnished to comply with a
statutory or other legal requirement in the location where
the construction was to be performed, any provision in this
Bond conflicting with said statutory or legal requirement
shall be deemed deleted herefrom and provisions
conforming to such statutory or other legal requirement
shall be deemed incorporated herein. When so furnished,
the intent is that this Bond shall be construed as a statutory
bond and not as a common law bond.

Upon requests by any person or entity appearing to be a
potential beneficiary of this Bond, the Contractor and
Owner shall promptly furnish a copy of this Bond or shall
permit a copy to be made.

Definitions

16.1 Claim: A written statement by the Claimant
including at a minimum:

1.  The name of the Claimant;

2. The name of the person for whom the labor
was done, or materials or equipment furnished,;

3. A copy of the agreement or purchase order
pursuant to which labor, materials, or
equipment was furnished for use in the
performance of the Construction Contract;

4. A brief description of the labor, materials, or
equipment furnished,

5. The date on which the Claimant last performed
labor or last furnished materials or equipment
for use in the performance of the Construction
Contract;

6. The total amount earned by the Claimant for
labor, materials, or equipment furnished as of
the date of the Claim;

7. The total amount of previous payments
received by the Claimant; and

8. The total amount due and unpaid to the
Claimant for labor, materials, or equipment
furnished as of the date of the Claim.

16.2 Claimant: An individual or entity having a direct
contract with the Contractor or with a subcontractor
of the Contractor to furnish labor, materials, or
equipment for use in the performance of the
Construction Contract. The term Claimant also
includes any individual or entity that has rightfully
asserted a claim under an applicable mechanic’s
lien or similar statute against the real property upon
which the Project is located. The intent of this Bond
shall be to include without limitation in the terms of
“labor, materials, or equipment” that part of the water,
gas, power, light, heat, oil, gasoline, telephone
service, or rental equipment used in the

17.

Construction Contract, architectural and
engineering services required for performance of
the work of the Contractor and the Contractor’s
subcontractors, and all other items for which a
mechanic’s lien may be asserted in the jurisdiction where
the labor, materials, or equipment were furnished.

16.3 Construction Contract: The agreement between
the Owner and Contractor identified on the cover
page, including all Contract Documents and all
changes made to the agreement and the Contract
Documents.

16.4 Owner Default: Failure of the Owner, which has
not been remedied or waived, to pay the Contractor
as required under the Construction Contract or to
perform and complete or comply with the other
material terms of the Construction Contract.

16.5 Contract Documents: All the documents that
comprise the agreement between the Owner and
Contractor.

If this Bond is issued for an agreement between a
contractor and subcontractor, the term Contractor in this
Bond shall be deemed to be Subcontractor and the term
Owner shall be deemed to be Contractor.

18. Modifications to this Bond are as follows:
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GENERAL: The provisions of these General Conditions are intended as, but are not limited to,
providing general conditions of agreement and provisions toward the awarding of the Contract, the
obligations of the successful Bidder and requirements for execution and administration of the
Contract. IN_ANY EVENT, PROVISIONS IN THIS SECTION ARE SUBJECT TO AND
GOVERNED BY PROVISIONS IN THE SUPPLEMENTARY CONDITIONS, AS APPLICABLE.

Article 1 - Notice of Award of Contract - 60 days

After receipt of Bids, the Owner will notify the successful Bidder of the award of the Contract as
stipulated in the Supplementary Conditions.

Article 2 - Execution of Contract Documents
Within 15 days of notification of Award of Contract, the Owner will furnish the Contractor with

conformed copies of Contract Documents for execution by the Contractor and the surety in both
paper and electronic form (via a flash drive supplied by the Contractor).

Within 10 days after receipt, the Contractor will return all the Documents properly executed by the
Contractor and the surety in both paper and electronic form (via a flash drive supplied by the
Contractor). Attached to each Document will be an original power-of-attorney for the person
executing the Bonds for the surety and certificates of insurance for the required insurance
coverage.

Within 30 days after receipt of the conformed Documents executed by the Contractor and the
surety with the power-of-attorney and certificates of insurance, the Owner will complete the
execution of the Documents. Distribution of the completed Documents will be made upon execution
by the Owner.

Should the Contractor and/or the surety fail to properly execute the Documents within the specified
time, the Owner will have the right to proceed on the Bid Bond accompanying the Bid.

If the Owner fails to execute the Documents within the time limit specified, the Contractor will have
the right to withdraw the Bid without penalty. In such event the Owner will have no liability to the
Contractor under these Documents or otherwise.Should either party require an extension of any of
the time limits stated above, this will be done only by written mutual agreement between both
parties.

Article 3 - Contract Security

The Contractor will furnish separate Performance and Payment Bonds each in a sum equal to the
amount of the Contract Price, the Performance Bond conditioned upon the performance by the
Contractor of all undertakings, covenants, terms, conditions and agreements of the Contract
Documents, and the Payment Bond conditioned upon the prompt payment by the Contractor to all
persons supplying labor and products in the prosecution of the Work provided by the Contract
Documents. Such Bonds will be executed by the Contractor and a single corporate bonding
company licensed to transact such business in the State where the Project is located and named
on the current list of “Surety Companies Acceptable on Federal Bonds” as published in the
Treasury Department Circular Number 570. The expense of these Bonds will be borne by the
Contractor. If at any time a surety on any such Bond is declared bankrupt or loses its right to do
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business in the State where the Project is located or is removed from the list of Surety Companies
accepted on Federal Bonds, the Contractor will, within 10 days after notice from the Owner to do
so, substitute an acceptable Bond (or Bonds) in such form and sum and signed by such other
surety as may be satisfactory to the Owner. The premium on such Bond (or Bonds) will be paid by
the Contractor. No further progress payments will be deemed due, nor will be made, until the new
surety furnishes an acceptable Bond to the Owner.

The person executing the Bond on behalf of the surety will file with the Bond a general power of
attorney, unlimited as to amount and type of Bond covered by such power of attorney and certified
to by an official of said surety.

Article 4 - Insurance

The Contractor will not commence any work under this Contract until all insurance, as stipulated in
the Supplementary Conditions, has been obtained and such insurance has been approved by the
Owner, nor will the Contractor allow any subcontractor to commence any work on subcontractor's
contract until all similar insurance required of the subcontractor has been so obtained and approved
by the Contractor.

Article 5 - Indemnification

The Contractor will indemnify and hold harmless the Owner, the Design professional and their
agents and employees from and against all claims, damages, losses and expenses including
claims for consultants' and attorneys' fees arising out of or resulting from the performance of the
Work, provided that any such claims, damage, loss or expense is attributable to bodily injury,
sickness, disease or death, or to injury to or destruction of tangible property, including the loss of
use resulting therefrom; and is caused in whole or in part by negligence, willful act or omission of
the Contractor, any subcontractor, anyone directly or indirectly employed by any of them or anyone
for whose acts any of them may be liable.

In any and all claims against the Owner or the Design professional, or any of their agents or
employees, by any employee of the Contractor, any subcontractor, anyone directly or indirectly
employed by any of them, or anyone for whose acts any of them may be liable, the indemnification
obligation will not be limited in any way by any limitation on the amount or type of damages,
compensation or benefits payable by or for the Contractor or any subcontractor under worker's
compensation acts, disability benefit acts or other employee benefits acts.

This indemnification and hold harmless obligation will extend to cover any and all claims not
covered by the Owner's Protective Liability Insurance, the requirements of which are specified in
Article 4 of the Supplementary Conditions.

Article 6 - Notice to Proceed

The Notice to Proceed will be issued, following the pre-construction conference, within 10 days of
the execution of the Contract Agreement by the Owner. The time may be extended by mutual
agreement between the Owner and the Contractor. If the Notice to Proceed has not been issued
within the 10 day period or within the period mutually agreed upon, the Contractor may terminate
the Contract Agreement without further liability on the part of either party.
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Article 7 - Termination of Work for Default

(@)

The Work may be terminated if:
(1)  The Contractor is adjudged bankrupt or insolvent.
(2)  The Contractor makes a general assignment for the benefit of creditors.

(3) A trustee or receiver is appointed for the Contractor or for any of Contractor's
property.

(4) The Contractor files a petition to take advantage of any debtor's act, or to
reorganize under the bankruptcy or applicable laws.

(5) The Contractor repeatedly fails to supply sufficient skilled workmen, materials or
equipment.

(6) The Contractor fails to make satisfactory progress toward timely completion of
the Work.

(7) The Contractor repeatedly fails to make prompt payments to subcontractors or
material suppliers for labor, materials or equipment.

(8) The Contractor disregards laws, ordinances, rules, regulations or orders of any
public body having jurisdiction of the Work.

(9) The Contractor fails to comply with directives of the Design professional.
(10) The Contractor otherwise violates any provision of the Contract Documents.

The Owner may, without prejudice to any other right or remedy and after giving the
Contractor and surety a minimum of 10 days from delivery of a written notice, terminate
the services of the Contractor and take possession of the Project and of all products
thereon owned by the Contractor, and finish the Work by whatever method the Owner
may deem expedient. In such case the Contractor will not be entitled to receive any
further payment until the Work is finished. If the unpaid balance of the Contract Price
exceeds the direct and indirect costs of completing the Project, including compensation
for additional professional services, such excess will be paid to the Contractor. If such
costs exceed such unpaid balance, the Contractor and/or surety will pay the difference
to the Owner. Such costs incurred by the Owner will be determined by the Design
professional and incorporated in a Change Order.

Where the Contractor's services have been so terminated by the Owner, said
termination will not affect any right of the Owner against the Contractor then existing or
which may thereafter accrue. Any retention or payment of monies by the Owner due
the Contractor will not release the Contractor from compliance with the Contract
Documents.
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Article 8 - Termination for Convenience of The Owner

If, for any reason other than those provided for under Article 7, the Owner elects to discontinue, in
whole or part, the Work under this Contract, the Owner may, after 10 days from delivery of a written
notice to the Contractor and the Design professional, terminate, in whole or in part, the Contractor's
performance of the Work under this Contract. The notice of termination will specify the extent to
which performance of the Work under the Contract is terminated.

In the event of such termination by the Owner, the Contractor will be entitled to payment for the
Work at the jobsite acceptably performed up to the time of the termination and reimbursement for
such costs as are reasonably incurred by the Contractor due to the termination and not otherwise
compensated. The Contractor will also be entitled to profit on the amounts payable to the
Contractor, but such profit will be limited to 6 percent of such amounts. The Contractor will not be
entitled to any payment, including any anticipated profit, on Work not performed and will not be
entitted to any compensation for other economic loss arising out of or resulting from such
compensation or damages of any nature.

Article 9 - Assignments

The Contractor will not assign the whole or any part of this Contract or any monies due or to
become due hereunder without written consent of the Owner. In case the Contractor assigns all or
any part of any monies due or to become due under this Contract, the instrument of assignment will
contain a clause substantially to the effect that it is agreed that the right of the assignee in and to
any monies due or to become due to the Contractor will be subject to prior liens of all persons,
firms, and corporations for services rendered or materials supplied for the performance of the Work
called for under this Contract.

Article 10 - Subcontracting

(@) The Contractor will not subcontract the complete Work, or any part thereof, and will not
award any work to any subcontractor without prior written approval of the Owner.
Owner approval will not be given except upon the basis of written statements
containing such information as the Owner may require. At the pre-construction
conference, the Contractor will submit all subcontractors that the Contractor plans to
use on the Project. Any changes or additional subcontractors should be submitted at
least 14 days prior to the needed approval.

(b)  The Contractor will utilize the services of specialty subcontractors on those parts of the
Work which, under normal contracting practices, are best performed by specialty
subcontractors, as required by the Design professional in Design professional's sole
discretion, at no additional cost to the Owner.

If the Contractor desires to perform specialty work, the Contractor will submit a request
to the Owner, accompanied by evidence that the Contractor's own organization has
successfully performed the type of work in question, is presently competent to perform
the type of work, and the performance of the work by specialty subcontractors will result
in materially increased costs or inordinate delays.

(c)  The Contractor will be fully responsible to the Owner for the acts and omissions of the
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(d)

(e)

Contractor's subcontractors and of persons either directly or indirectly employed by the
Contractor. The Contractor will be fully responsible to the Owner for the acts and
omissions of independent contractors or independent subcontractors of the Contractor
and of persons indirectly employed by the Contractor as the Contractor is for the acts
and omissions of persons directly employed by the Contractor.

The Contractor will cause appropriate provisions to be inserted in all subcontracts
relative to the Work to bind subcontractors to the Contractor by the terms of the
General Conditions and other Contract Documents insofar as applicable to the work of
subcontractors and to give the Contractor the same power as regards terminating any
subcontract that the Owner may exercise over the Contractor under any provision of
the Contract Documents.

Nothing contained in this Contract will create any contractual relation between any
subcontractor and the Owner.

Article 11 - Separate Contracts

(@)

(b)

()

The Owner reserves the right to let other contracts in connection with this Project. The
Contractor will afford other contractors reasonable opportunity for the introduction and
storage of their products and the execution of their work, and the Contractor and other
contractors will properly connect and coordinate their work with each other. If the
proper execution or results of any part of the Contractor's work depends upon the work
of any other contractor, the Contractor will inspect and promptly report to the Design
professional any defects in such work that render it unsuitable for such proper
execution and results.

The Owner may perform additional work related to the Project with Owner's own forces.
The Contractor will afford the Owner reasonable opportunity for the introduction and
storage of products and the execution of work and will properly connect and coordinate
Contractor's work with work performed by Owner's own forces.

If the performance of additional work by other contractors or the Owner is not noted in
the Contract Documents prior to the execution of the Contract, written notice thereof will
be given to the Contractor prior to starting any such additional work. If the Contractor
believes that the performance of such additional work by the Owner or others involves
the Contractor in additional expense or entitles the Contractor to an extension of the
Contract Time, the Contractor may make a claim therefore as provided in Article 29.

Article 12 - Laws and Regulations

The Contractor's attention is directed to the fact that all applicable federal, state, county and city
laws, municipal ordinances, and the rules and regulations of all authorities having jurisdiction over
construction of the Project will apply to the Contract throughout, and they will be deemed to be
included in the Contract as though written out in full herein. The Contractor will keep fully informed
of all laws, ordinances and regulations of the federal, state, county, city and municipal governments
or authorities in any manner affecting those engaged or employed in the Work or the materials used
in the Work or in any way affecting the conduct of the Work and of all orders and decrees of bodies
or tribunals having any jurisdiction or authority over same. If any discrepancy or inconsistency
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should be discovered in these Contract Documents herein referred to, in relation to any such law,
ordinance, regulation, order or decree, the Contractor will herewith report the same, in writing, to the
Owner. The Contractor will at all times observe and comply with all such existing and future laws,
ordinances and regulations, and will protect and indemnify the Owner, the Design professional and
their agents against the violation of any such law, ordinance, regulation, order or decree, whether
by the Contractor or by the Contractor's employees.

Article 13 - Taxes

The Contractor will pay all sales, consumer, use and other similar taxes required by the law of the
place where the Work is performed. The Owner will be responsible for any sales or use tax due on
products furnished by the Owner to the Contractor to be incorporated into the Work.

Contractors are required to pay North Carolina Sales and/or Use Taxes and County Sales Taxes,
where applicable, on all equipment and materials incorporated into the project. The Owner is
qualified to receive a rebate of the amount of such Sales Taxes as are paid on materials and/or
equipment incorporated into the project. Pursuant to North Carolina General Statutes, Section 105-
164, the Owner is eligible for Sales and Use Tax refunds on all materials that become a permanent
part of the construction. The Contractor agrees to provide the Owner with documentation that meets
the requirements of Sales and Use Tax Regulation 42 regarding requests for refunds of sales and
use taxes.

Article 14 - Notice and Service Thereof
(@) All notices, demands, requests, instructions, approvals, and claims will be in writing.

(b)  Any notice to or demand upon the Contractor will be sufficiently given if delivered at the
office of the Contractor specified in the Bid (or at such other office as the Contractor
may from time to time designate to the Owner in writing), or if delivered by the United
States Mail in a sealed, postage-prepaid envelope, or delivered by facsimile
transmission, followed by written confirmation, in each case addressed to such office.

(c)  All papers required to be delivered to the Owner will be delivered as stipulated in the
Supplementary Conditions.

(d)  Any such notice or demand will be deemed to have been given to the Owner or made
as of the time of actual delivery to Owner.

Article 15 - Patents

(@) The Contractor will hold and save the Owner, the Design professional and their agents
harmless from liability of any kind, including cost and expenses, reasonable attorney's
fees, for, or on account of, any patented or unpatented invention, process, article, or
appliance manufactured or used in the performance of the Work, including its use by
the Owner.

(b) If the Contractor uses any design, process, device or materials covered by letters,

trademarks, patent or copyright, the Contractor will provide for such use by suitable
agreement between the Owner and the holder of such patented or copyrighted design,
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device or material. The Contract prices will include royalties or costs arising from the
use of such design, device or materials, in any way involved in the Work. The
Contractor and the Contractor's sureties will indemnify and save harmless the Owner,
the Design professional and their agents from claims for infringement by reason of the
use of such patented or copyrighted design, process, device or materials or any
trademark or copyright in connection with Work agreed to be performed under this
Contract, and will indemnify the Owner, the Design professional and their agents for
any cost, expense, damage and reasonable attorney's fees which it may be obliged to
pay by reason of such infringement, at any time during the prosecution of the Work or
after completion of the Work.

Article 16 - Land and Rights-of-Way

The Owner will provide, as indicated in the Contract Documents and prior to the Notice to Proceed,
the lands upon which the Work is to be done, rights-of-way for access thereto, and such other lands
which are designated for the use of the Contractor. The Contractor will confine work and all
associated activities to the easements and other areas designated for the Contractor's use. The
Contractor will comply with any limits on construction methods and practices which may be required
by easement agreements.

If, due to some unforeseen reason, the necessary easements are not obtained, the Contractor will
receive an equitable extension of Contract Time and/or an equitable increase in the Contract Price
to cover the Contractor's additional costs as a result thereof, provided the Owner is notified
immediately of the claim. The Contractor's claim therefore will be handled as provided for under
Article 29.

Should additional temporary easements for ingress or egress be required by the Contractor for
more suitable access to the Work, these easements will be obtained by the Contractor, at no
additional cost to the Owner. Additional requirements will be as stipulated in the Supplementary
Conditions.

Article 17 - Products
(@) Products will be so stored in accordance with the manufacturer's recommendations to
insure the preservation of their quality and fitness for the Work. Stored products to be

incorporated in the Work will be located so as to facilitate prompt inspection.

(b) Manufactured products will be applied, installed, connected, erected, used, cleaned
and conditioned as directed by the manufacturer.

(c) Products will be furnished in accordance with shop drawings and/or samples submitted
by the Contractor and approved by the Design professional.

(d) Products to be incorporated into the Work will not be purchased by the Contractor or

the subcontractor subject to a chattel mortgage or under a conditional sale contract or
other agreement by which an interest is retained by the seller.
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Article 18 - Supervision of Work

The Contractor will supervise and direct the Work. The Contractor will be solely responsible for the
means, methods, techniques, sequences and procedures of construction. The Contractor will
employ and maintain on the Work a qualified supervisor or superintendent who will have been
designated in writing by the Contractor as the Contractor's representative at the site. The
supervisor will be present on the site at all times as required to perform adequate supervision and
coordination of the Work.

The supervisor will have full authority to act on behalf of the Contractor and to execute the orders or
directions of the Design professional without delay. The supervisor will have full authority to
promptly supply products, tools, plant equipment and labor as may be required. The supervisor's
authority will be such that all communication given to the supervisor will be as binding as if given to
the Contractor.

The Contractor will employ only competent and skilled personnel. The Contractor will, upon
demand from the Design professional, immediately remove any superintendent, foreman or
workman whom the Design professional or Owner may consider incompetent or undesirable.

Article 19 - Interruption of Facility Operations

The Contractor will provide the Owner with written notice at least five days prior to any interruption
in facility operations required by construction activity. The notice will include the date and time of
the scheduled interruption; the length of time the interruption will be in effect; the procedures to be
followed in effecting the interruption; a complete identification of all those processes, equipment and
operations to be affected; and all other information the Owner may require. The Contractor will
provide any equipment, piping, auxiliary power or other means necessary to sustain facility
operations or function for interruptions which have not been identified by the Specifications, or when
interruptions must exceed the time allowed by the Specifications. Additional requirements, if any,
will be as stipulated in the Supplementary Conditions.

Article 20 - Protection of Work, Property and Persons

(@) The Contractor will be responsible for initiating, maintaining and supervising all safety
precautions and programs in connection with the Work. The Contractor will take all
necessary precautions for the safety of, and will provide the necessary protection to
prevent damage, injury or loss to all employees on the Work and other persons who
may be affected thereby, all the Work and all products to be incorporated therein,
whether in storage on or off the site, and other property at the site or adjacent thereto,
including trees, shrubs, lawns, walks, pavements, roadways, structures and utilities not
designated for removal, relocation or replacement in the course of construction.

(b) The Contractor will comply with the Department of Labor Safety and Health
Regulations for construction, promulgated under the Occupational Safety and Health
Act of 1970 (PL 91-596) and under Section 107 of the Contract Work Hours and Safety
Standards Act (PL 91-54). The Contractor will erect and maintain, as required by the
conditions and progress of the Work, all necessary safeguards for safety and
protection.
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(c) The Contractor will remedy all damage, injury or loss to any property, improvements or
facilities caused, directly or indirectly, in whole or in part, by the Contractor or any of the
Contractor's subcontractors or anyone directly or indirectly employed by any of them or
anyone for whose acts any of them may be liable. The property, improvements or
facilities will be replaced or restored to a condition as good as when the Contractor
entered upon the Work. In case of failure on the part of the Contractor to restore such
property, or make good such damages or injury, the Owner may, after 48 hours written
notice, proceed to repair, rebuild, or otherwise restore such property, improvements or
facilities as may be deemed necessary. The cost thereof will be deducted from any
monies due or which may become due the Contractor under this Contract.

(d) In emergencies affecting the safety of persons or the Work or property at the site or
adjacent thereto, the Contractor, without special instruction or authorization from the
Design professional or Owner, will act to prevent threatened damage, injury or loss.

(e) Completed Work and stored products will be suitably protected during unseasonable
weather, to allow Work to proceed in a timely fashion. Work planned, or in progress,
should be performed to minimize impact of adverse weather.

Article 21 - Protection of the Environment

(@) The Contractor will be responsible for taking all measures required to minimize all types
of pollution associated with the undertaking of the proposed Work, and will abide by the
requirements of all governmental agencies having jurisdiction over the Work or
Contractor's Project operations.

(b) Any area used or involved in the Project that is disturbed by the Contractor, will be
restored to original or better condition, even though such area is outside the limits of
that specified for grading, grassing or landscaping.

Article 22 - Protection, Location and Relocation of Utilities

The Contractor will notify owners of adjacent utilities when prosecution of the Work may affect
them. The Contractor will protect from damage all existing improvements or utilities at, or in
proximity to, the site of the Work, and will repair or restore any damage to such facilities resulting
from failure to exercise reasonable care in the performance of Work. If the Contractor fails or
refuses to repair any such damage promptly, the Owner may have the Work performed and charge
the cost thereof to the Contractor.

Prior to the construction or installation of any proposed facility or pipeline, the Contractor will expose
all existing utilities true to their vertical and horizontal location, within the vicinity of the Work. In
order to avoid conflicts between existing and proposed facilities or utilities, the Contractor will either
relocate the existing or proposed utility on a temporary or permanent basis, or will take whatever
means necessary to protect the existing facilities or utilities during the installation of proposed
utilities, as approved by the Design professional. No separate payment will be made for the
relocation of existing utilities or for any work associated with the protection of existing facilities or
utilities.

000700 - 9/19



BANDERA FARMS 000700
PARK PROJECT GENERAL CONDITIONS

Article 23 - Schedules, Reports and Records

The Contractor will submit to the Owner progress schedules, payrolls, reports, estimates, records
and other data as the Owner may request concerning work performed or to be performed as
stipulated in the Supplementary Conditions.

Article 24 - Drawings and Specifications

The Drawings, Specifications, Contract Documents, and all supplemental documents, are
considered essential parts of the Contract, and requirements occurring in one are as binding as
though occurring in all. They are intended to define, describe and provide for all Work necessary to
complete the Project in an acceptable manner, ready for use, occupancy, or operation by the
Owner.

The Contractor will have one copy of the Contract Documents available at all times on the Project
site. In case of conflict between the Drawings and Specifications, the Specifications will govern.
Figure dimensions on Drawings will govern over scale dimensions, and detailed Drawings will
govern over general Drawings. In cases where products or quantities are omitted from the
Specifications, the description and quantities shown on the Drawings will govern.

Any materially differing site condition as between what is shown on the Drawings and Specifications
and actually found on site will be immediately reported to the Design professional, in writing, prior to
the commencement of Work at the site. Failure of the Contractor to notify the Design professional,
in writing, of the differing site condition prior to performance of Work at the site will constitute a
waiver of any claim for additional monies. Any Change Order necessitated by the differing site
condition will be processed as provided under Article 29.

Any ambiguities or need for clarification of the Drawings or Specifications will be immediately
reported in writing to the Design professional. Any such ambiguity or need for clarification will be
handled by the Design professional, in writing, as authorized by Article 11. No clarification of the
Drawings and Specifications hereunder by the Design professional will entitle the Contractor to any
additional monies unless a Change Order has been processed as provided by Article 29 hereof.

Any work done by the Contractor following a discovery of such differing site condition or ambiguity
or need for clarification in the Contract Drawings and Specifications, prior to a written report to the
Design professional, will not entitle the Contractor to additional monies and will be done at the
Contractor's risk.

Article 25 - Surveys

The Owner will furnish a land survey to establish a base line for locating the principal component
parts of the Work, as shown in the Contract Documents. A benchmark will be established adjacent
to the Work. From this information, unless otherwise specified in the Contract Documents, the
Contractor will develop and make all detailed surveys needed for construction, such as alignment,
slope stakes, batter boards, stakes for pile locations and other working points, lines, elevations and
cut sheets.
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Article 26 - Testing, Inspection and Rejection of Work

(@)

Testing of Materials: Unless otherwise specifically provided for in the Specifications, the
inspection and testing of products to be incorporated in the Work at the site will be
made by bureaus, laboratories, or agencies approved by the Owner; the cost of such
inspection and testing will be paid by the Contractor. The Contractor will furnish
evidence, satisfactory to the Owner, that the products have passed the required tests
prior to their incorporation into the Work. The Contractor will promptly segregate and
remove rejected products from the site of the Work.

Inspection: The Contractor will furnish the Design professional with every reasonable
facility for ascertaining whether or not the Work performed and products used are in
accordance with the requirements and intent of the Specifications and Contract
Documents. No Work will be done or products used without suitable inspection by the
Design professional or Design professional's representative. Failure to reject any
defective Work or product will not in any way prevent later rejection when such defect is
discovered or obligate the Owner to final acceptance.

Rejection of Work and Materials: All products furnished and all Work done that is not in
accordance with the Drawings or Specifications or that is defective will be rejected. All
rejected products or Work will be removed immediately. If rejected products or Work is
not removed within 48 hours, the Design professional will have the right and authority to
stop the Work immediately and will have the right to arrange for the removal of said
rejected products or Work at the cost and expense of the Contractor. All rejected
products or Work will be replaced with other products or Work which conforms with the
Drawings and Specifications.

Contractor's Responsibilities: Inspection of the Work will not relieve the Contractor of
any obligations to fulfill the Contract, and defective Work will be made good regardless
of whether such Work has been previously inspected by the Design professional and
accepted or estimated for payment. The failure of the Design professional to reject
improper Work will not be considered a waiver of any defect which may be discovered
later, or for Work actually defective.

Article 27 - Contract Time and Liquidated Damages

The Contract Time and Liquidated Damages will be defined in the Instructions to Bidders.

The Contractor will proceed with the Work at a rate of progress which will insure completion within
the Contract Time. It is expressly understood and agreed by and between the Contractor and the
Owner, that the Contract Time for the Work described herein is a reasonable time, taking into
consideration the average climatic and economic conditions, and other factors prevailing in the
locality of the Work.

If the Contractor will fail to perform the Work required within the Contract Time, or extended
Contract Time if authorized by Change Order, then the Contractor will pay to the Owner the full
amount of liquidated damages specified in the Contract Documents for each calendar day that the
Contractor will be in default after the time stipulated in the Contract Documents.
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The Contractor will not be charged with liquidated damages or any excess cost when the delay in
performance of the Work is due to the following, and the Contractor has promptly given written
notice of such delay to the Owner and Design professional:

(@)
(b)

()

To any preference, priority or allocation order duly issued by the Owner.

To unforeseeable causes beyond the control and without the fault or negligence of the
Contractor, including but not restricted to, acts of God or of the public enemy, acts of
the Owner, acts of another contractor in the performance of a contract with the Owner,
fires, floods, epidemics, quarantine restrictions, strikes, freight embargoes, and
abnormal and unforeseeable weather; and,

To any delays of subcontractors occasioned by any of the causes specified in
paragraphs (a) and (b).

Article 28 - Changes in the Contract

(@)

Changes in the Work: The Owner may at any time, as the need arises, order changes
within the scope of the Work without invalidating the Contract Agreement. If such
changes increase or decrease the amount due under the Contract Documents, or in the
time required for performance of the Work, an equitable adjustment will be authorized
by Change Order.

The Design professional, also, may at any time, by issuing a field order, make changes
in the details of the Work. These changes by field order will not affect Contract Time or
Contract Price. The Contractor will proceed with the performance of any changes in
the Work so ordered by the Design professional, unless the Contractor believes that
such field order entitles Contractor to a change in Contract Price or Contract Time or
both, in which event Contractor will give the Design professional immediate, written
notice thereof and if required by the Owner, an immediate estimate of the direct cost of
Work as outlined in (b) below, after the receipt of the ordered change, and the
Contractor will not execute such changes pending the receipt of an executed Change
Order or further written instruction from the Owner.

Should the Contractor encounter, or the Owner discover, during the progress of the
Work, subsurface or latent conditions at the site materially differing from those shown
on the Drawings or indicated in the Specifications, or unknown conditions of an unusual
nature differing materially from those ordinarily encountered and generally recognized
as inherent in Work of the character provided for in the Drawings and Specifications,
the Owner will immediately be notified in writing of such conditions before they are
disturbed. The Owner will thereupon promptly investigate the conditions. If the Owner
finds that conditions do so materially differ, or are of an unusual nature, and upon
written request of the Contractor, an equitable adjustment will be authorized by Change
Order.

If the Contractor does not immediately notify the Owner in writing of the belief that a
field order, additional work by other contractors or the Owner, or subsurface, latent or
unusual unknown conditions entitles the Contractor to a Change Order, no
consideration for time or money will be given the Contractor.
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The Owner may, with the Contractor's concurrence, elect to postpone the issuance of a
Change Order until such time that a single Change Order of substantial importance can
be issued incorporating several changes. In such cases, the Owner will indicate this
intent for each change in the Contract in a written response to the Contractor's request
for a change, following agreement by the Owner and Contractor on the change's scope,
price and time.

(b) Changes in Contract Price: The Contract Price may be changed only by a Change
Order. The value of any Work covered by a Change Order for increase or decrease in
the Contract Price will be determined by one or more of the following methods, in the
order of precedence listed below:

(1) By estimating the number of unit quantities of each part of the Work which is
changed (either increased or decreased) and then multiplying the estimated
number of such unit quantities by the price Bid (which price will include the
Contractor's overhead and profit) for a unit quantity thereof.

(2) The Owner will fix the total lump sum value of the change in the Work of the
Contractor following the Contractor's submittal, within a reasonable time, of an
estimate of the direct cost of the Work. The direct cost estimate will be added to,
or deducted from, the Contract Price (which price will include the Contractor's
overhead and profit as outlined below). If the Contractor does not submit a cost
estimate of the Work in a reasonable time or if the Owner and Contractor do not
reach agreement on the cost, the Owner may fix the total lump sum value at a
reasonable amount. On any lump sum change which involves a net credit to the
Owner, no allowance for overhead and profit will be figured.

(3) By ordering the Contractor to proceed with the Work and to keep and present, in
such form as the Owner may direct, a correct account of the cost of the change
together with all vouchers therefore. The cost hereunder will only include an
allowance for overhead and profit as outlined below. For the Work performed in
item (2) or (3) above, payment will be made for the documented actual direct cost
of the following:

(aa) Labor, including foremen, for those hours they are assigned and
participating in the Work covered by the change order (actual direct payroll
cost of wages). The Contractor will furnish, if required by the Owner,
certified payrolls to verify wages. All labor related costs will be included in a
30 percent markup of the cost of direct payroll wages. This refers to the
Contractor's specific labor wages.

(bb) Material delivered and used on the designated Work, including sales tax, if
paid for by the Contractor and as verified by original invoices or otherwise
verifiable to the Owner's acceptance.

(cc) Rental, or ownership cost of equipment, including necessary transportation

of equipment, having a purchase value in excess of $300.00. Rental or
ownership cost will be allowed for only those hours during which the

000700 - 13/19



BANDERA FARMS 000700
PARK PROJECT GENERAL CONDITIONS

equipment is required on the project site. Cost allowances will not exceed
the rates defined as follows: the hourly rate, for equipment not used
exclusively in the change to the scope of work, will be the monthly rate, as
printed in the current Rental Blue Book for Construction Equipment
published by Dataquest, divided by 176; the rate, for equipment used
exclusively for those tasks identified in the change to the scope of work, will
be the daily, weekly or monthly rate, used singularly or in combination,
which will provide the lowest total cost. The rates will be modified by the
Rate Adjustment Table factors to reflect a depreciation allowance indexed
to the year a machine was originally manufactured and sold. The rates will
be adjusted to account for regional differences in annual use hours, cost of
labor, freight, taxes, etc. The amount by which basic rates will be
increased or decreased is shown on the adjustment maps included in the
“Blue Book”.

The equipment use period will begin only at the time equipment is unloaded
at the site of the changed work, will include each day that the equipment is
required at the site of the changed work and will terminate at the end of the
day on which the use of such equipment becomes unnecessary, plus
reasonable transportation time. The maximum time to be paid per day will
not exceed 8 hours unless the equipment is in operation for a longer time.
The time which will be paid for per day, for equipment not used exclusively
in the change to the scope of work, will be the hours which the equipment
was in operation on the changed work.

In addition to the actual costs in items (aa) through (cc) above, there will be, for
the Contractor actually performing the work, a fixed fee of 16 percent for bond,
insurance, overhead and profit added to the cost of Items (aa), (bb) and (cc),
above.

If all or a portion of the Change Order is performed by a subcontractor, payment
will be made for the documented actual direct cost as outlined in (aa), (bb) and
(cc), above. A fixed fee of 16 percent for bond, insurance, overhead and profit
will be added to the cost of (aa), (bb) and (cc) of the subcontractor's work only.

A fixed fee of 10 percent will be added to the subcontractor's Work for the
Contractor's administrative handling of portions of the Work that are performed by
an approved subcontractor. No additional fixed fee will be allowed for the
Contractor's or a subcontractor's administrative handling of Work performed by a
subcontractor's subcontractor, unless by written permission from the Owner. All
other costs not specifically listed above are considered to be included in the fixed
fee.

(4) The Contractor will, when required by the Owner, furnish the Owner with an
itemized breakdown of the quantities and prices used in computing the value of
any change that might be ordered, in a printed format, and with sufficient detail as
required by the Owner.

(c) Changes in Contract Time: The Contract Time may be changed only by a Change

000700 - 14/19



BANDERA FARMS 000700
PARK PROJECT GENERAL CONDITIONS

Order. Changes in the Work described in (a) and any other claim made by the
Contractor for a change in the Contract Time will be evaluated by the Owner with the
assistance and input of the Design professional and if the conditions warrant, an
appropriate adjustment of the Contract Time will be made.

The Owner, when making these evaluations will take into consideration the amount
and scope of Work which has been changed and will evaluate if the change in Work
has affected the critical path as currently accepted on the progress schedule such that
it would delay the completion of the Project. If after these evaluations have been made
and in the sole opinion of the Owner, the Contractor is due an extension of time, then it
will be granted by a Change Order and the Owner will pay the associated cost due the
Contractor for direct field costs, only as outlined under Changes in Contract Price (aa)
and (cc), exclusive of Item (bb), based on any delays to the overall Project. Extensions
of time granted as a result of weather will not result in a change in Contract Price.

Article 28 - Payments and Completion

(@)

(b)

Contract Price: The Contract Price is either a lump sum or the sum of the unit prices,
as stated in the Contract Agreement, for each item multiplied by the actual quantities
installed of each item, and is the total amount payable by the Owner to the Contractor
for the performance of the Work set forth in the Contract Documents.

It is understood that the Contractor will provide and pay for all products, labor (including
labor performed after regular working hours, or on legal holidays), equipment, tools,
water, light, power, sewer, transportation, supervision, temporary construction of any
nature, and all other services and facilities whatsoever necessary to execute, complete,
place into operation, and deliver the Work.

It is further understood that the Contractor's proposed construction schedule is based
on a normal 40 hour, 5 day work week, less recognized holidays. If the Contractor
desires to work in excess of this limit, the Contractor will submit a written request to the
Owner a minimum of five days prior to the desired work date. The Contractor will be
responsible for any additional expenses incurred by the Owner as a result of the
extended work hours, including resident inspection overtime. The cost associated with
resident inspector overtime will be deducted from the Contractor's monthly payment
request.

Breakdown of Cost: Before the first application for payment the Contractor will submit
to the Design professional a breakdown of cost for the various portions of the Work,
including quantities if required by the Design professional, aggregating the total
Contract Price prepared in such form as specified or as the Design professional and the
Contractor may agree upon and supported by such data to substantiate its correctness
as the Design professional may reasonably require. This schedule of values, when
approved by the Design professional, will be used only as a basis for the Contractor's
application for payment; however, the payment schedule will correlate directly with the
Overall Project Schedule (OPS) cost information, when applicable.

Progress Payments: At the end of each calendar month, the Contractor will submit to
the Design professional an itemized application for payment supported by such other
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substantiating data as the Design professional may reasonably require covering Work
completed through the 25th day of the month. Any progress payment submitted by the
Contractor after the fifth of the month will be included in the following month's payment.

Application for payment may include, at the Contractor's option, the cost of products not
yet incorporated into the Work which have been delivered to the site or to other storage
locations authorized and approved by the Design professional. The Owner reserves
the right to accept or reject pay requests for stored materials, and to limit payments to
those stored materials which, in the Design professional's judgement, are necessary for
continuing satisfactory Project progress. Payment for stored products will be subject to
the following conditions being met or satisfied:

(1)  The products will be received in a condition satisfactory for incorporation in the
Work, including manufacturer's storage and installation instructions.

(2) The products will be stored in accordance with the manufacturer's
recommendations and in such manner that any and all manufacturer's warranties
will be maintained and that they will not be damaged due to weather, construction
operations or any other cause.

(3) An invoice from the manufacturer will be furnished for each item on which
payment is requested. The request may include reimbursement for cost of
delivery, limited to common carrier rates, to the site, but will not include the
Contractor handling, on or off site, or for storage expense.

(4) The Contractor will, on request of the Design professional, furnish written proof
from the supplier of payment (less retention equal in percentage to that being
retained by the Owner) for the products no later than 30 days after receipt of
payment for same from the Owner. The Owner will have the right to deduct from
the next payment estimate an amount equal to the payment for the products if
reasonable and adequate proof is not submitted.

(5) Shop drawings, product data and samples, showing “No Exceptions Taken”, has
been received from the Contractor for that specific equipment or material.

The Contractor warrants that title to all Work and products covered by an Application
for Payment, whether incorporated into the Project or not, will pass to the Owner upon
the receipt of such payment by the Contractor, free and clear of all liens, claims,
security interests or encumbrances (except retention equal in percentage to that being
retained by the Owner which may be withheld from suppliers and subcontractors to
guarantee completion and performance).

(d) Certificate for Payment: If the Contractor has made application for payment as provided
above, the Design professional will issue a Certificate for Payment to the Owner, with a
copy to the Contractor, for such amount as the Design professional determines to be
properly due, or the Design professional will state, in writing, itemized and specific
reasons for withholding a Certificate as provided herein.

After the Design professional has issued a Certificate for Payment, the Owner will pay
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to the Contractor the amount covering Work completed plus stored products, less
retention and less previous payments made.

No certificate for a progress payment, nor any progress payment, nor any partial or
entire use of occupancy of the Project by the Owner, will constitute an acceptance of
any Work not in accordance with the Contract Documents.

(e) Retention: The Owner will retain the following amounts from each properly certified
estimate:

(1)  Until the value of the Work completed, including stored materials, is at least 50
percent of the Contract amount, 10 percent of the value of all Work satisfactorily
completed, including stored materials.

(2)  When the value of the completed Work totals at least 50 percent of the Contract
amount, the Owner will discontinue retaining additional amounts provided the
Work is progressing satisfactorily and there is no specific cause for retaining a
larger sum. The total amount retained will be at least 5 percent of the Contract
amount, adjusted for Change Orders, until the date of final payment.

(3) The Owner may elect to reinstate retention of 10 percent of the value of the Work
completed if at any time the Contractor fails to make satisfactory progress or if
there is other specific cause. Satisfactory progress is identified as conforming to
the construction progress schedule as required in Article 24, as modified by the
Supplementary Conditions.

No form of collateral in lieu of cash will be acceptable as retainage. Amounts retained
by the Contractor from payments due to suppliers and subcontractors (expressed as a
percentage) will not exceed that being retained by the Owner.

()  Payments Withheld: The Design professional may decline to approve an Application for
Payment and may withhold certificate, in whole or in part, as may be necessary to
protect the Owner from loss because of:

(1) Failure of the Contractor to make payments properly to subcontractors or for
labor or products.

(2) Unsatisfactory prosecution of the Work by the Contractor either due to quality of
the Work or if the Contractor is behind the currently approved construction
schedule.

When the above reasons for nonpayment are corrected, then payment will be made for
amounts withheld because of such reasons, not later than the next payment.

Completion and Final Acceptance will be as stipulated in the Supplementary
Conditions.

END OF SECTION
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Section 000800 — Supplementary Conditions
General

The provisions in this Section of the Specifications will govern in the event of any conflict between
this Section and the General Conditions.

Article 1 - Notice of Award of Contract, of the General Conditions, is hereby modified to include the
following:

Within 60 days after receipt of Bids, the Owner will notify the successful Bidder of the award
of the Contract.

Should the Owner require additional time to award a Contract, the time may be extended by
the mutual agreement between the Owner and the successful Bidder. If an award of Contract
has not been made within 60 days from the Bid date or within the extension mutually agreed
upon, the Bidder may withdraw the Bid without further liability on the part of either party.

Article 2 - Insurance, of the General Conditions, is hereby modified to include the following:

(@) Worker's Compensation: The Contractor will procure and will maintain during the life of
the Contract Agreement, Worker's Compensation Insurance for all of Contractor's
employees to be engaged in work on the Project under this Contract, and in case any
such Work is sublet, the Contractor will require the subcontractor similarly to provide
Worker's Compensation Insurance for all of the latter's employees to be engaged in
such Work unless such employees are covered by the protection afforded by the
Contractor's Worker's Compensation Insurance. Worker's Compensation Insurance
will include Broad Form All States Endorsement and Voluntary Compensation. The
amount of insurance will not be less than the following:

Each Accident $100,000.00
Disease - Policy Limit $500,000.00
Disease - Each Employee $100,000.00

(b) Comprehensive General Liability: The Contractor will procure and will maintain during
the life of the Contract Agreement, such Comprehensive General Liability and Broad
Form Property Damage Insurance as will protect Contractor and any subcontractor
performing Work covered by this Contract from claims for damages for bodily injury,
including accidental death, as well as from claims for property damages, which may
arise from operations under the Contract Agreement, whether such operations are by
the Contractor or by any subcontractor or by anyone directly or indirectly employed by
either of them. The amount of insurance will not be less than the following:
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General Aggregate $1,000,000.00
Products Comp/Ops Aggregate $1,000,000.00
Personal and Advertising Injury $1,000,000.00
Each Occurrence $1,000,000.00
Fire Damage (Any one fire) $ 50,000.00
Medical Expenses (Any one person) $ 5,000.00

The insurance will include coverage of the following hazards:

Underground
Explosion/Collapse

NOTE: For the purpose of insurance coverage, each detonation of blasting is a single
occurrence.

(c) Owner's and Contractor's Protective Liability: The Contractor will procure and will
maintain during the life of the Contract Agreement, Owner's and Contractor's Protective
Liability Insurance with the same limits as the Comprehensive General Liability.

(d)  Automobile Liability: The Contractor will procure and will maintain during the life of the
Contract Agreement, Comprehensive Automobile Liability Insurance. The insurance
will include coverage for owned, non-owned and hired vehicles. Amounts will not be
less than the following:

Comprehensive Single Limits (CSL) $1,000,000.00

(e) Materials and Equipment Floater: The Contractor will procure and will maintain during
the life of the Contract Agreement Materials and Equipment Floater Insurance to
protect the interests of the Owner, the Contractor, and subcontractors against loss by
vandalism, malicious mischief, and all hazards included in a standard All Risk
Endorsement. The amount of the insurance will at all times equal or exceed the full
amount of the Contract. The policies will be in the names of the Owner and the
Contractor.

()  Certificates of Insurance: Certificates acceptable to the Owner will be attached to the
signed Contract Documents when they are transmitted to the Owner for execution. All
certificates of insurance issued in conjunction with this Contract will contain the
statement that "Coverages afforded under the policies will not be cancelled unless at
least 60 days prior to cancellation written notice has been given to the Owner, as
evidenced by receipts of registered or certified mail.” Other standard or preprinted
cancellation language will be deleted from the certificate. The Design professional and
Owner will be a named insured.
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Article 14 - Notice and Service Thereof, of the General Conditions is hereby modified to include the

following:

()

All papers required to be delivered to the Owner will, unless otherwise specified in
writing to the Contractor, be delivered both in paper and electronic formats on a flash
drive to Town of Summerfield, ¢/o Justin Snyder, 4117 Oak Ridge Road, PO Box 970,
Summerfield, NC 27358.

Any notice to or demand upon the Owner will be sufficiently given if hand-delivered to
the Town Hall or if delivered by the United States Mail, FedEx, or UPS in a sealed,
postage-prepaid envelope, followed by written confirmation, in each case addressed to
Justin Snyder, or to such other representative of the Owner, or to such other address
as the Owner may subsequently specify in writing to the Contractor for such purposes.

The Contractor will respond to all requests for copies of a Notice of Commencement.
Should the Owner or Design professional receive such a request, this request will be
forwarded to the Contractor for further handling. The name and address of the Owner
will be as stated in paragraph (c) of this Article. The name and general description of
the Project will be as stated in the Invitation to Bid.

Article 19 - Interruption of Facility Operations, of the General Conditions, is hereby modified to
include the following:

No interruptions allowed.

The Contractor will schedule the work such that the Contractor does not interrupt the
operation of any existing facility, including water mains and sewers.

Any damages resulting from surcharging, overflow or back-up caused by the Contractor's
operations will be the Contractor's responsibility. Fines charged the Owner for overflows
caused by the Contractor will be paid for by the Contractor.

Article 30 - Payments and Completion, of the General Conditions, is hereby modified to include the

following:

(9)

Completion: ALL WORK REQUIRED BY THE CONTRACT DOCUMENTS,
CONTRACT DRAWINGS AND SPECIFICATIONS MUST BE COMPLETED BEFORE
THE FINAL INSPECTION IS PERFORMED. This includes, but is not limited to, the
following:

(1) Performing all tests as described in the detailed Specifications.

(2) Grassing and restoration of the work area.

Upon completion of all work required, the Contractor will submit completed Record
Drawings to the Design professional and request, in writing, that the final inspection be

performed. If the Design professional finds the work of the Contractor complete and
acceptable in accordance with the provisions of the Contract Documents and that the
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Record Drawings accurately depict the complete work, Design professional will
recommend to the Owner that the job be accepted and that final payment be made.

In the event that the final inspection reveals deficiencies in meeting the Contract
requirements, the Contractor will complete all remaining items of work, and make
adjustments found to be necessary. Upon receipt of written notice from the Contractor
that the work is complete and ready for re-inspection, the Design professional will make
a final inspection.

The Contractor will be notified in writing by the Owner of the acceptance of segments of
the Work and/or the final acceptance of the Work, as defined in the Contract
Documents. The date of acceptance of segments of the Work and/or date of final
acceptance will be the termination date for the Contractor's liability for physical
properties of the facilities and the beginning of the respective warranty periods.

Before final payment can be made, the Contractor must certify, in writing, to the Owner
that all payrolls, materials bills, and other indebtedness connected with the work have
been paid. Final payment will not be made if there is disputed indebtedness or if there
are liens upon the property.

If upon completion of all work there is disputed indebtedness or there are liens upon
the property, semi-final payment may be made, at the Owner's option, in accordance
with the following provisions:

(1)  The Owner will retain an amount equal to the disputed indebtedness and/or liens
upon the property including all related costs and interest in connections with said
disputed indebtedness and liens which the Owner may be compelled to pay upon
and subsequent adjudication.

(2) The Contractor will certify to those items of work not disputed that all payables,
materials bills and other indebtedness connected with the work have been paid or
otherwise satisfied.

The making of the final payment will constitute a waiver of all claims by the Owner,
other than those for faulty work covered by and appearing within the warranty period.

The acceptance of final payment will constitute a waiver of all claims by the Contractor,
except those previously made, in writing, and still unsettled.

Final acceptance of the Work will not be granted and the retained percentage will not
be due or payable until the Contractor has furnished the Owner proper and satisfactory
evidence (under oath if required) that all claims for labor employed and materials used
in the construction of the Work under this Contract have been settled, and that no legal
claims can be filed against the Owner for such labor or materials.

END OF SECTION
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COMMUNICATION OF TOWN OF SUMMERFIELD, NORTH CAROLINA
TOWARD USE OF MINORITY AND WOMEN-OWNED BUSINESS/CONTRACTORS

The Town of Summerfield prohibits discrimination in any manner on the basis of race, color, creed,
national origin, sex, age, handicap or sexual orientation and will pursue an affirmative policy of fostering,
promoting and conducting business with women and minority-owned business enterprises. The State of
North Carolina adopted a goal of 10% for participation by minority businesses where the project cost is
one hundred thousand dollars ($100,000) or more, the Town of Summerfield received a five hundred
thousand dollar ($500,000) PARTF grant that falls within these guidelines.

Definition of Minority Business:
(a) The term “minority business™ means a business:

i. In which at least fifty-one percent (51%) is owned by one or more minority persons or
socially and economically disadvantaged individuals, or in the case of a corporation, in
which at least fifty-one percent (51%) of the stock is owned by one or more minority
persons or socially and economically disadvantaged individuals; and

ii. Of which the management and daily business operations are controlled by one or more of
the minority persons socially and economically disadvantaged individuals who own it.

(b) The term “minority person™ means a person who is a citizen or lawful permanent resident of the
United Stated and who is:
i. Black, that is, a person having origins in any of the black racial groups in Africa;

ii. Hispanic, that is, a person of Spanish or Portuguese culture with origins in Mexico, South or
Central America, or the Caribbean Islands, regardless of race;

iii. Asian American, that is, a person having origins in any of the original peoples of the Far
East, Southeast Asia and Asia, the Indian subcontinent, or the Pacific Islands;

iv. American Indian, that is, a person having origins in any of the original Indian peoples of
North America; or

v. Female

(¢) The term “socially and economically disadvantaged individual™ means the same as defined in 15
U.S.C. 637.

The Recipient and Bidders shall make a good faith effort to assure that MBE’s and WBE’s are utilized,
when possible, as sources of goods and services. The good faith effort must include the following
affirmative steps: (a) including small, minority, and women’s businesses on solicitation lists; (b) assuring
that small. minority. and women’s businesses are solicited whenever they are potential sources; (¢)
dividing total requirements, when economically feasible, into small tasks or quantities to permit
maximum participation by small, minority. and women’s businesses; (d) establishing delivery schedules,
and (e) using the services of the Small Business Administration and the Minority Business Development
Agency of the U.S. Department of Commerce. Please note that the solicitation efforts should include
documentable follow up phone calls.
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A listing of the minority and women-owned businesses/contractors can be obtained from the following:

Minority Business Development Agency

Department of Economic and Community Development
114 W. Parish St.

Durham, NC 27701

Phone: (919) 287-3198

and/or
The North Carolina Institute of Minority Economic Development
114 W. Parish St.

Durham, NC 27701
Phone: (919) 956-8889
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TOWN OF SUMMERFIELD, NORTH
CAROLINA BIDDER'S REPORT OF
SUBCONTRACTOR SELECTION AND EFFORTS
TO OBTAIN WOMEN AND MINORITY SUBCONTRACTORS

One form must be completed for each subcontractor trade.

Project Name:

Project Reference Number:

General Contractor:

Subcontractor Trade:

If no subcontractors used indicate why:

Selected Subcontractor Subcontract Amount $

Address and Telephone No.:

Is the selected contractor(s) women or minority owned: Yes( )No( )
If No, list M/WBE firms you contacted:

How did you learn or

Name, Address and Telephone No. Become familiar with Firm

If women and minority-owned firm(s) contacted and not selected explain reason(s):

If women and minority-owned firm(s) not contacted explain reason(s):

Completed By:
Name: Position:
Signature: Date:

Multiple forms to be attached to bid proposal forms and must be completed and signed in order for bid to
be complete.
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SUBCONTRACTORS AND MATERIAL SUPPLIERS LIST

Bidder shall provide the following information concerning minorities and women-owned subcontractors.

All information shall be complete for acceptable award.

A. List of Subcontractors to be used

Subcontractor

B. Material Suppliers List

Supplier

*M) Denotes Minority
F Denotes Female
(M/F)  Denotes Minority & Female

(M/F¥)
C )
« )
« )
« )
« )
« )
« )
C )
C )
C )
C )
C )

Work

Dollar % of
Amt. Total

Material
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AFFIDAVIT A - Listing of the Good Faith Effort
SUBMIT WITH BID

Town of Summerfield

Affidavit of

(Name of Bidder)

I have made a good faith effort to comply under the following areas checked:
(A minimum of five (5) areas must be checked in order to have achieved a “good faith effort™)

1.

10.

Contacting minority businesses that reasonably could have been expected to submit a quote and that were
known to the contractor or available on State or local government maintained lists at least ten (10) days before
the bid or proposal date and notifying them of the nature and scope of the work to be performed;

Making the construction plans, specification, and requirements available for review by prospective minority
businesses, or providing these documents to them at least ten (10) days before the bid or proposals are due;

Breaking down or combining elements of work into economically feasible units to facilitate minority
participation;

Working with minority trade, community, or contractor organizations identified by the Office of Historically
Underutilized Businesses and included in the bid documents that provide assistance in recruitment of minority
businesses.

Attending any pre-bid meetings scheduled by the public owner;

Providing assistance in getting required bonding or insurance, or providing alternatives to bonding or
insurance for subcontractors;

Negotiating in good faith with interested minority businesses and not rejecting them as unqualified without
sound reasons based on their capabilities. Any rejection of a minority business, based on lack of qualification,
should have the reasons documented in writing;

Providing assistance to an otherwise qualified minority business in need of equipment, loan capital, lines of
credit, or joint pay agreements to secure loans, supplies, or letters of credit, including waiving credit that is
ordinarily required. Assisting minority businesses in obtaining the same unit pricing with the bidder’s
suppliers in order to help minority businesses in establishing credit;

Negotiating joint venture and partnership arrangements with minority businesses in order to increase
opportunities for minority business participation in a public construction or repair project when possible;

Providing quick pay agreements and policies to enable minority contractors and suppliers to meet cash-flow
demands.

In accordance with GS 143-128.2 (d) the undersigned will enter into a formal agreement with the firms listed
in the Bidder’s Report of Subcontractor Selection and Efforts to Obtain Women and Minority
Subcontractors upon execution of a contract with the Owner. Failure to abide by this statutory provision will

constitute a breach of the Contract.

The undersigned herby certifies that he or she has read the terms of the minority business commitment and is

authorized to bind the bidder to the commitment herein set forth.

Date:

SEAL

Name if Authorized Officer:
Signature:
Title:

State of North Carolina, County of
Subscribed and sworn to before me this___ day of 20
Notary Public
My commission expires
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AFFIDAVIT B — Intent to Perform Contract with Own Workforce
SUBMIT WITH BID

Town of Summerfield
Affidavit of

(Name of Bidder)

I hereby certify that it is our intent to perform 100% of the work required for the

contract.

(Name of project)

In making this certification, the Bidder stated that the Bidder does not customarily subcontract elements
of this type project, and normally performs and has the capability to perform and will perform all
elements of the work on this project with his/her own current work forces; and

The Bidder agrees to provide any additional information or documentation requested by the owner in
support of the above statement.

The undersigned hereby certifies that he or she has read this certificate and is authorized to bind the
Bidder to the commitments herein contained.

Date: Name if Authorized Officer:
Signature:
Title:

SEAL State of North Carolina, County of.
Subscribed and sworn to before me this__ day of 20
Notary Public
My commission expires
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AFFIDAVIT C - Portion of the Work to be performed by Minority Firms

Town of Summerfield
Affidavit of

(Name of Bidder)

If the portion of the work to be executed by minority businesses as defined in GS143-128.2 (g) is equal to or
greater than 10% of the bidder’s total contract price, then the bidder must complete this affidavit. The apparent
lowest responsible, responsive bidder shall provide this affidavit within 72 hours after notification of being low
bidder.

Affidavit of I do certify
(Name of Bidder)
that on
(Project Name)
Amount of Bid §
I will expend a minimum of % of the total dollar amount of the contract with minority business enterprises.

Minority businesses will be employed as construction subcontractors, vendors, suppliers, or providers of
professional services. Such work will be subcontracted to the following firms listed below.

Name and Phone Number *Minority Work Description Dollar Value

Category

*Minority categories: Black (B), Hispanic (H), Asian American (A), American Indian (I), Female (F) Socially and Economically Disadvantaged

(D)

Pursuant to GS 143-128.3(d), the undersigned will enter into a formal agreement with Minority Forms for work
listed in this schedule conditional upon execution of a contract with the Owner. Failure to fulfill this commitment
may constitute a breach of contract.

The undersigned hereby certifies that he or she has read the terms of this commitment and is authorized to bind the
bidder to the commitment herein set forth.

Date: Name of Authorized Officer:
Signature:
Title:

SEAL State of North Carolina, County of
Subscribed and sworn to before me this_____day of 20
Notary Public
My commission expires
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AFFIDAVIT D — Good Faith Efforts

If the goal of 10% participation by minority business is not achieved, the Bidder shall provide the following
documentation to the Owner of his good faith efforts.

Town of Summerfield
Affidavit of

(Name of Bidder)

I do certify the attached documentation as true and accurate representation of my good faith efforts.

Name and Phone Number *Minority Work Description Dollar Value
Category

*Minority categories: Black (B), Hispanic (H), Asian American (A), American Indian (I), Female (F) Socially and Economically Disadvantaged
D)

1. Documentation of the Bidder’s good flaith efforts to meet the goals set [orth in these provisions. Examples of documentation
include, but are not limited to, the following evidence:

2. Copies of solicitations for quotes to at least three (3) minority business firms from the source list provided by the
County/State for each subcontract to be let under this contract (if 3 or more firms are shown on the source list). Each
solicitation shall contain a specific description of the work to be subcontracted, location where the bid documents can be
reviewed, representative of the Prime Bidder to contact, and location, date and time when quotes must be received.

3. Copies of quotes or responses received from each firm responding to the solicitation.

4. A telephone log of follow-up calls to each firm sent a solicitation.

5. For subcontracts where a minority business firm is not considered the lowest responsible sub-bidder, copies of quotes
received from all firms submitting quotes for that particular subcontract.

6. Documentation of any contacts or correspondence to minority business, community, or contractor organizations in an
attempt to meet the goal.

7. Copy of pre-bid roster.
8.  Letter documenting efforts to provide assistance in obtaining required bonding or insurance for minority business.
9.  Letter detailing reasons for rejection of minority business due to lack of qualification.

10. Letter documenting proposed assistance offered to minority business in need of equipment, loan capital, lines of credit, or
joint pay agreements to secure loans, supplies, or letter of credit, including waving credit that is ordinarily required.

Failure to provide the documentation as listed in these provisions may result in rejection of the bid and award to the
next lowest responsible and responsive bidder.
Date: Name of Authorized Officer:

Signature:
Title:

SEAL State of North Carolina, County of
Subscribed and sworn to before me this____day of 20
Notary Public
My commission expires




NOTICE OF AWARD

Date of Issuance:

Owner: Town of Summerfield Owner's Contract No.:
Engineer: Pond & Company, Inc.
Engineer's Project No. 1230863
Project: Bandera Farms Park
Contract Name:
Bidder:
Bidder’s Address:
TO BIDDER:

003000 - 1



You are notified that Owner has accepted your Bid dated for the above Contract, and that you
are the Successful Bidder and are awarded a Contract for:

BANDERA FARMS PARK

The Contract Price of the awarded Contract is: $

[] a set of the Drawings will be delivered separately from the other Contract Documents.
You must comply with the following conditions precedent within 10 days of the date of receipt of this Notice of
Award:
1. Deliver to Owner two counterparts of the Agreement, fully executed by Bidder.

2. Deliver with the executed Agreement(s) the Contract security [e.g., performance and payment bonds]
and insurance documentation as specified in the Instructions to Bidders and General Conditions,
Articles 2 and 6.

3. Other conditions precedent (if any):
Failure to comply with these conditions within the time specified will entitle Owner to consider you in default,
annul this Notice of Award, and declare your Bid security forfeited.

Within ten days after you comply with the above conditions, Owner will return to you one fully executed
counterpart of the Agreement, together with any additional copies of the Contract Documents as indicated in
Paragraph 2.02 of the General Conditions.

Owner:

Authorized Signature:

By:

Title:

Copy:
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PARK PROJECT INSURANCE CERTIFICATE

ATTACH INSURANCE CERTIFICATE HERE

END OF SECTION 005100



NOTICE TO PROCEED

Owner: Town of Summerfield Owner's Contract No.:

Contractor: Contractor’s Project No.:

Design Pond & Company, Inc. Design Professional's Project No.:
Professional:

Contract Name: BANDERA FARMS PARK

Project: Bandera Farms Park

Effective Date of:
Contract:
TO CONTRACTOR:

Owner hereby notifies Contractor that the Contract Times under the above Contract will commence to run on
[ , 2026].

On that date, Contractor shall start performing its obligations under the Contract Documents. No Work shall be
done at the Site prior to such date. In accordance with the Agreement, the number of days to achieve Substantial
Completion is 220, and the number of days to achieve readiness for final payment is 250.

Owner: Town of Summerfield
By: Charles “Twig” Rollins
Title: Town Manager

Date Issued:

Copy: Design Professional



CERTIFICATE OF SUBSTANTIAL COMPLETION

Owner: Town of Summerfield Owner's Contract No.:

Contractor: Contractor’s Project No.:

Design Pond & Company, Inc. Design Professional's Project No.: 1230863
Professional:

Project: Bandera Farms Park Contract Name:

This [preliminary] [final] Certificate of Substantial Completion applies to:
[] Al Work [] The following specified portions of the Work:

Date of Substantial Completion

The Work to which this Certificate applies has been inspected by authorized representatives of Owner, Contractor, and
Engineer, and found to be substantially complete. The Date of Substantial Completion of the Work or portion thereof
designated above is hereby established, subject to the provisions of the Contract pertaining to Substantial Completion.
The date of Substantial Completion in the final Certificate of Substantial Completion marks the commencement of the
contractual correction period and applicable warranties required by the Contract.

A punch list of items to be completed or corrected is attached to this Certificate. This list may not be all-inclusive, and
the failure to include any items on such list does not alter the responsibility of the Contractor to complete all Work in
accordance with the Contract.

The responsibilities between Owner and Contractor for security, operation, safety, maintenance, heat, utilities, insurance,
and warranties upon Owner's use or occupancy of the Work shall be as provided in the Contract, except as amended as
follows: [Note: Amendments of contractual responsibilities recorded in this Certificate should be the product of mutual
agreement of Owner and Contractor; see Paragraph 15.03.D of the General Conditions.]

Amendments to Owner's
responsibilities: [ ]None

[ JAs follows
Amendments to Contractor's
responsibilities: [ ]None

[ ]As follows:

The following documents are attached to and made a part of this Certificate: [punch list; others]

This Certificate does not constitute an acceptance of Work not in accordance with the Contract Documents, nor is it a
release of Contractor's obligation to complete the Work in accordance with the Contract.

EXECUTED BY DESIGN RECEIVED: RECEIVED:
PROFESSIONAL.:
By: By: By:
(Authorized signature) Owner (Authorized Signature) Contractor (Authorized Signature)
Title: Title: Title:

Date: Date: Date:
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SPC -1

SPC-2

SPC -3

SPC-4

SPC-5

SPC -6

SPC-7

SPECIAL PROJECT CONDITIONS

The following general sequence of construction shall be followed by the
contractor:

1. The Contractor shall employ sufficient number of construction crews such
that each phase of construction shall be complete including all clean-up,
complaints, seeding, and operational before construction is allowed to start in
the next phase. The Contractor must provide a construction schedule that
indicates sufficient crews to provide for an orderly progression of starting and
completing work from one phase to the next throughout the entire project.
This construction schedule shall identify the phase and shall indicate the
number of calendar days to complete each phase of the project.

2. Clean up, fine grading, seeding and mulching of disturbed areas shall be
completed immediately following installation of piping or other work.

3. After final clean-up work is completed and once grassing has been
established, erosion control measures shall be removed by the Contractor, if
directed by the Design Professional.

A North Carolina registered surveyor shall replace property corners or right-of-
way markers disturbed by the Contractor during construction at Contractor’s
expense.

Contractor shall coordinate with the Owner’s staff and the Design Professionala
minimum of seven (7) days prior to the start of this project. The Contractor shall
maintain access to the project site to Owner at all times during construction.

All work shall be performed in accordance with approved permits and
encroachments. Contractor is responsible for permit fees.

Pre-Construction Conference

After the award of the project, but before beginning work, a preconstruction
conference shall be held with the Design Professional, Contractors, Contractors’
project superintendents, and the Owner’s representatives in attendance. During
this meeting, work schedules, estimates, payment procedures, and other
relevant matters will be discussed.

OSHA

The Contractor shall comply with the Department of Labor Safety and Health
Regulations for construction promulgated under the Occupational Safety and
Health Act of 1970 (PL 91-596) and under Section 107 of the Contract Work
Hours and Safety Standards Act (PL 91-054).

The Contractor shall satisfy himself as to the nature of the work, shall investigate
all other matters, which can in any way affect the work under this Contract, and
shall determine the character of equipment and facilities needed preliminary to
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SPC -8

and during the prosecution of the work. No verbal agreement or conversation
with any officer, agent or employee of the Owner or the Design Professional,
either before or after the execution of this Contract, shall affect or modify any of
the terms or obligations herein contained.

Care of Existing Facilities

In executing the work, the Contractor shall exert every effort not to injure existing
facilities or to break into them. The Contractor at his own expense shall promptly
repair any damage that is done thereto.

He shall not interrupt or interfere with operation of the existing facilities during
construction except when absolutely necessary. When this is the case, he shall
consult with the Design Professional and the Owner as to procedure, and shall
be governed by their decision.

THE INFORMATION ON THE DRAWINGS IS SHOWN FOR THE
CONVENIENCE OF THE CONTRACTOR, BUT IS NOT GUARANTEED TO BE
CORRECT OR COMPLETE. UNDERGROUND STRUCTURES NOT SHOWN
MAY BE ENCOUNTERED. THE CONTRACTOR SHALL HEREBY DISTINCTLY
UNDERSTAND THAT THE OWNER IS NOT RESPONSIBLE FOR THE
CORRECTNESS OR SUFFICIENCY OF THE INFORMATION GIVEN; THAT HE
SHALL HAVE NO CLAIM FOR DELAY OR EXTRA COMPENSATION ON
ACCOUNT OF INCORRECTNESS, INSUFFICIENCY, OR ABSENCE OF
INFORMATION REGARDING OBSTRUCTIONS REVEALED OR NOT
REVEALED BY THE DRAWINGS; AND THAT HE SHALL NOT HAVE CLAIM
FOR RELIEF FROM ANY OBLIGATION OR RESPONSIBILITY UNDER THE
CONTRACT BECAUSE THE EXTENT, LOCATION, SIZE OR CHARACTER OF
ANY PIPE OR OTHER UNDERGROUND STRUCTURE IS INCORRECTLY
SHOWN OR HAS BEEN OMITTED FROM THE DRAWINGS.

a. The Design Professional does not guarantee that all existing facilities
such as buildings, fences, pipelines, electrical lines, conduit, telephone
cable, service connections, or other facilities are shown on the Plans. It
shall be the Contractor's responsibility to locate and protect all such
existing facilities prior to submitting a bid and prior to beginning
construction.

b. Any existing surface or subsurface improvements, such as pavement,
curbs, sidewalks, pipes or utilities, footings or structures (including portions
thereof), trees and shrubbery, not indicated on the drawings or noted in the
specifications as being removed or altered shall be protected from damage
during construction of the project.

C. Any such improvements damaged during construction of the project shall
be restored to a condition equal to the existing at time of award of contract.
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SPC-9

Shop Drawings

All shop drawings for material and equipment shall be submitted to the Design
Professional for approval before final orders for materials or equipment are
placed. It shall be the Contractor's responsibility to check these drawings for
accuracy and conformity with the Specifications before submission to the Design
Professional. Each drawing_shall be clearly marked "Approved" or "Approved
Subject to Noted Corrections," dated and signed by the Contractor before it is
submitted to the Design Professional. Any drawings not so marked will be
returned to the Contractor without the Design Professional's approval. The
Contractor shall make additional changes or corrections, required by the Design
Professional, and resubmit such drawings for approval. Design Professional's
approval of such drawings or schedules shall not relieve the Contractor from
responsibility for deviations from plans or specifications, nor shall it relieve him
from responsibility for errors of any sort on shop drawings or schedules.

a. The Contractor shall furnish outline and principal dimension drawings of all
manufactured articles furnished under this Contract, reinforcement setting
drawings, schedules and catalog cuts and illustrations as called for in the
specifications or required by the Design Professional. Where specific
materials, finished, etc., are specified, they shall be shown on shop
drawings. Materials and items required to be shown on shop drawings
shall not be fabricated or delivered to job site until shop drawings
covering such materials or items have been approved.

b. Shop drawings and/or catalog cuts of all fabricated parts and items shall be
submitted for the approval of the Design Professional. All such data shall
be submitted through the prime Contractor with such promptness as to
cause no delay to any of the work. When catalog cuts are submitted, the
specific item to be considered shall be identified by the same
nomenclature and/or item number used on the drawings or in the
specifications. The same identifications shall be used on shop drawings.
Submission of catalog pages containing no such indications will be
returned to the Contractor without action.

Original submission shall be in quadruplicate. The Design Professional
shall check, with reasonable promptness, such drawings, schedules and
data only for conformance with the design concept of the project and
compliance with the information given in the Contract Documents. The
Contractor shall make any corrections required by the Design
Professional and shall submit the corrected copies for final approval. Upon
approval, the Design Professional shall retain three copies of each
approved submission. The Contractor shall furnish such additional copies
as may be required for the use of other contractors; the Design
Professional will distribute these.

C. Submissions at variance with the requirements of the specifications or
contract drawings shall be accompanied with a letter settling forth such
variations and the credit to be allowed where such variations are less
expensive than contract requirements. If, in the opinion of the Design
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Professional, such variations are of a minor nature, and comply with the
intent of the Contract Documents, approval will be given in writing. When
variations are such as to involve a credit to the Owner, approval will be
given only upon receipt of a reasonable and proper credit. In the absence
of such approvals, the Contractor shall comply with all specification and
drawing requirements.

Submission of shop drawings shall be scheduled sufficiently far in advance
of job requirements to allow time for checking, correcting and resubmitting

and recheck, as necessary. Delay to the job or to the work of other
contractors caused by submission of shop drawings shall be the
responsibility of the prime Contractor making such late submission.
Repairs, modifications, and corrections to other work due to lack of shop
drawings data shall be the responsibility of the prime Contractor who failed
to supply such data in sufficient time.

Where equipment or materials proposed in shop drawings differ from those
as shown on the contract drawings as to orientation, alignment, etc., the
Contractor shall be held liable for providing incidental changes for access,
usability, or functionality of such equipment of materials.

Shop drawings will be approved only to the extent of the information clearly
shown and identified. Approval of an item of equipment or material shall not
be construed to mean approval for components or materials of that time for
which the Contractor has provided none or insufficient information.

Operation, maintenance and service manuals: Equipment manufacturers
shall furnish six (6) copies on an operating and maintenance manual
covering their equipment. The manual shall contain complete descriptions
on operation of each item of equipment, a complete parts list with factory
numbers, recommended spare parts list, and name, address, and phone
numbers of nearest service center(s). It shall be bound, contain complete
operating and service instructions and shall be tabbed and indexed for
easy reference. Manuals shall be submitted within 60 days of final shop
drawing approval.

The Design Professional's check of shop drawings cover general design
only and will not include a quantity check or dimensional verification. The
Design Professional will not undertake the determination of dimensions
that, by their nature, must be established from field measurements. The
determination of such dimensions shall be a part of the Contractor's
checking and coordination of shop drawings. The approval of shop
drawings shall not relieve the Contractor from the responsibility for
conforming with drawings and specifications unless there is an
accompanying letter from him which explicitly states that a deviation is to
be made and written approval is obtained for such deviation, nor shall
approval of shop drawing relieve him of the responsibility for errors in or
coordination of his work.

Shop drawing submittals shall clearly indicate the source of equipment or
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material giving the vendors' and/or manufacturers' address and telephone
number on each copy of the shop drawings.

SPC-10 Site Visits

Contractor shall make site visits as necessary to ascertain existing conditions of
project area and facilities prior to submitting a bid. Site visits shall be coordinated
through the office of the Design Professional.

SPC - 11 Contractor is advised that well point and dewatering activities are the sole
responsibility of the contractor. Contractor shall control discharge of all
groundwater resulting from such activities and is advised that erosion control
measures shown on the plan are not intended to control such discharges from

groundwater Contractor will be responsible for damages to owner as a result of
failure to comply with applicable erosion control requirements while de-watering
excavation.

SPC -12 Verification of Dimensions and Elevations

Dimensions and elevations indicated on the drawings in reference to existing
structures, location of utilities, or other information on existing facilities, are the
best available data obtainable but are not guaranteed by the Design
Professional. The Design Professional will not be responsible for their accuracy.
Before proceeding with any work dependent upon the data involved, the
Contractor shall field check and verify all dimensions, grades, inverts, lines,
elevations, or other conditions or limitations at the site of the work to avoid
construction errors or damage to existing facilities If any work is performed by the
Contractor, or any subcontractors, prior to adequate verification of applicable
data, any resultant extra cost for adjustment of work necessary to conform to
existing conditions, or damage to existing facilities, shall be assumed by the
Contractor without reimbursement or compensation by the Owner.

If the Contractor in the course of the work finds any discrepancy between the
drawings and the physical conditions of the locality or any errors or omissions in
drawings or in the layout as given by survey points and instructions, he shall
immediately inform the Design Professional, in writing. The Design Professional
will promptly investigate the reported conditions and issue such instructions as
may be necessary for the proper execution of the work. Any work done after such
discovery and prior to receipt of such instructions shall be at the risk of the
Contractor

SPC - 13  Contractor shall be required to video record entire project prior to start of
construction and provide electronic copies of the video to the Design
Professional.

SPC - 14 Pipe Fittings:

Contractor is advised that fittings for pipe have been depicted on the contract
drawings and that the quantity and degree of fitting bend required to fit field
conditions may be different than noted on the construction plans. Contractor
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shall plan his work accordingly to furnish and install the proper fittings required to
complete the work

SPC-16 Contractor shall remove and replace any existing fence at site as required to
facilitate construction.

SPC-17 Inspection and Testing will be paid for by the Contractor. The Contractor shall
provide incidental labor required to assist the testing agency or costs for
retesting if previous tests and inspections result in failure. The cost for incidental
labor to assist the testing agency shall be included in the Contract Sum.

END OF SECTION 009000



Work Change Directive

Date of Issuance: Effective Date:

Owner: Town of Summerfield Owner’s Contract No.:
Contractor: Contractor’s Project No.:
Design Pond & Company, Inc. Design Professional's
Professional: Project No.: 1230863
Project: Bandera Farms Park Contract:

Contractor is directed to proceed promptly with the following change(s):
Description:

Attachments: [List documents supporting change]

Purpose for Work Change Directive:
Directive to proceed promptly with the Work described herein, prior to agreeing to changes on Contract Price and
Contract Time, is issued due to: [check one or both of the following]

[_] Non-agreement on pricing of proposed change.

[ ] Necessity to proceed for schedule or other Project reasons.
Estimated Change in Contract Price and Contract Times (non-binding, preliminary):

Contract Price  $ [increase] [decrease].
Contract Time days [increase] [decrease].
Basis of estimated change in Contract Price:
[] Lump Sum [ ] Unit Price
[] Cost of the Work [ ] Other
RECOMMENDED: AUTHORIZED BY: RECEIVED:
By: By: By:
Design Professional (Authorized Owner (Authorized Signature) Contractor (Authorized Signature)
Signature)
Title: Title: Title:
Date: Date: Date:

Approved by Funding Agency (if applicable)
By: Date:
Title
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Change Order No.

Date of Issuance:
Owner: Town of Summerfield
Contractor:

Design Professional: Pond & Company, Inc.

Project: Bandera Farms Park

Effective Date:

Owner's Contract No.:

Contractor’s Project No.:

Design Professional's Project No.: 1230863
Contract Name:

The Contract is modified as follows upon execution of this Change Order:

Description:

Attachments: [List documents supporting change]

CHANGE IN CONTRACT PRICE
Original Contract Price:

$

CHANGE IN CONTRACT TIMES
[note changes in Milestones if applicable]
Original Contract Times:
Substantial Completion:

Ready for Final Payment:

days or dates

[Increase] [Decrease] from previously approved Change
Orders No.  toNo. __ :

$

[Increase] [Decrease] from previously approved Change
Orders No. _ toNo.
Substantial Completion:

Ready for Final Payment:

days

Contract Price prior to this Change Order:

$

Contract Times prior to this Change Order:
Substantial Completion:

Ready for Final Payment:

days or dates

[Increase] [Decrease] of this Change Order:

$

[Increase] [Decrease] of this Change Order:
Substantial Completion:

Ready for Final Payment:

days or dates

Contract Price incorporating this Change Order:

$

Contract Times with all approved Change Orders:
Substantial Completion:

Ready for Final Payment:

days or dates

RECOMMENDED:
By: By:

ACCEPTED:

ACCEPTED:
By:

Design Professional (if required)
Title: Title

Owner (Authorized Signature)

Title

Date: Date

Contractor (Authorized Signature)

Date

Approved by Funding Agency (if
applicable)

By:

Date:

Title:

009410 - 1/2



This page intentionally left blank



Field Order

Date of Issuance: Effective Date:

Owner: Town of Summerfield Owner’s Contract No.:

Contractor: Contractor’s Project No.:

Design Professional: Pond & Company, Inc. Design Professional's Project No.: 1230863
Project: Bandera Farms Park Contract Name:

Contractor is hereby directed to promptly execute this Field Order, issued in accordance with General Conditions
Paragraph 11.01, for minor changes in the Work without changes in Contract Price or Contract Times. If Contractor
considers that a change in Contract Price or Contract Times is required, submit a Change Proposal before proceeding
with this Work.

Reference:
Specification(s) Drawing(s) / Detail(s)
Description:
Attachments:
ISSUED: RECEIVED:
By: By:
Design Professional (Authorized Signature) Contractor (Authorized Signature)
Title: Title:
Date: Date:

Copy to: Owner
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PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

This Section specifies administrative and procedural requirements necessary to
prepare and process Applications for Payment.

Related Sections:

1. Division 1 Section "Contract Modification Procedures" for administrative
procedures for handling changes to the Contract.

2. Division 1 Section "Construction Progress Documentation" for administrative
requirements governing the preparation and submittal of Contractor's
construction schedule.

3. Division 1 Section "Submittal Procedures" for administrative requirements
governing the preparation and submittal of submittal schedule.

DEFINITIONS

Schedule of Values: A statement furnished by Contractor allocating portions of the
Contract Sum to various portions of the Work and used as the basis for reviewing
Contractor's Applications for Payment.

SCHEDULE OF VALUES

Coordination: Coordinate preparation of the schedule of values with preparation of
Contractor's construction schedule

1. Correlate line items in the schedule of values with other required administrative
forms and schedules, including the following:

a. Application for Payment forms with continuation sheets.

b. Submittal schedule.

C. Iltems required to be indicated as separate activities in Contractor's
construction schedule.

2. Submit the schedule of values to Design Professional at earliest possible date

but no later than seven days before the date scheduled for submittal of initial
Applications for Payment.
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3. Subschedules for Phased Work: Where the Work is separated into phases
requiring separately phased payments, provide subschedules showing values

correlated with each phase of payment.

4. Subschedules for Separate Elements of Work: Where the Contractor's
construction schedule defines separate elements of the Work, provide
subschedules showing values correlated with each element.

5. Separate Schedule of Values for each equipment item with a value greater than

$1000.

B. Format and Content: Use the Project Manual table of contents as a guide to establish
line items for the schedule of values. Provide at least one line item for each
Specification Section.

1.

Identification: Include the following Project identification on the schedule of
values:

Project name and location.

Name of Design Professional.

Design Professional's project number.
Contractor's name and address.

Date of submittal.

®aooTw

Arrange schedule of values consistent with format of EJCDC Document C-620.
Arrange the schedule of values in tabular form with separate columns to indicate
the following for each item listed:

a. Related Specification Section or Division.

b. Description of the Work.

C. Name of subcontractor.

d. Name of manufacturer or fabricator.

e. Name of supplier.

f. Change Orders (numbers) that affect value.

g. Dollar value of the following, as a percentage of the Contract Sum to
nearest one-hundredth percent, adjusted to total 100 percent.
1)  Labor.
2)  Materials.

3) Equipment.

Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports. Coordinate with the
Project Manual table of contents. Provide multiple line items for principal
subcontract amounts in excess of five percent of Contract Sum.

Round amounts to nearest whole dollar; total shall equal the Contract Sum.
Provide a separate line item in the schedule of values for each part of the Work
where Applications for Payment may include materials or equipment purchased
or fabricated and stored, but not yet installed.

a. Differentiate between items stored on-site and items stored off-site. If
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1.5

required, include evidence of insurance.

7. Provide separate line items in the schedule of values for initial cost of materials,
for each subsequent stage of completion, and for total installed value of that part
of the Work.

8. Allowances: Provide a separate line item in the schedule of values for each
allowance. Show line-item value of unit-cost allowances, as a product of the unit
cost, multiplied by measured quantity. Use information indicated in the Contract
Documents to determine quantities.

9. Purchase Contracts: Provide a separate line item in the schedule of values for
each purchase contract. Show line-item value of purchase contract. Indicate
owner payments or deposits, if any, and balance to be paid by Contractor.

10. Each item in the schedule of values and Applications for Payment shall be
complete. Include total cost and proportionate share of general overhead and
profit for each item.

a. Temporary facilities and other major cost items that are not direct cost of
actual work-in-place may be shown either as separate line items in the
schedule of values or distributed as general overhead expense, at
Contractor's option.

11. Schedule Updating: Update and resubmit the schedule of values before the next
Applications for Payment when Change Orders or Construction Change
Directives result in a change in the Contract Sum.

APPLICATIONS FOR PAYMENT

Each Application for Payment shall be consistent with previous applications and
payments as certified by Design Professional and paid for by Owner.

1. Initial Application for Payment, Application for Payment at time of Substantial
Completion, and final Application for Payment involve additional requirements.

Payment Application Times: The date for each progress payment is indicated in the
Agreement between Owner and Contractor. The period of construction work covered
by each Application for Payment is the period indicated in the Agreement.

Payment Application Times: Progress payments shall be submitted to Design
Professional by agreed upon day of the month. The period covered by each
Application for Payment is one month, ending on the last day of the month.

1. Submit draft copy of Application for Payment seven days prior to due date for
review by Design Professional.

Application for Payment Forms: Use EJCDC Document C-620 as form for Applications
for Payment, or applicable forms as required by funding source.

Attachments required with Payment Applications:
1. Updated Schedule
2. Sales Tax Forms

Coordination Item:
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1. RPR to review record drawings each month prior to approving pay application.

G. Application Preparation: Complete every entry on form. Notarize and execute by a
person authorized to sign legal documents on behalf of Contractor. Design
Professional will return incomplete applications without action.

1. Entries shall match data on the schedule of values and Contractor's construction
schedule. Use updated schedules if revisions were made.
2. Include amounts for work completed following previous Application for Payment,

whether or not payment has been received. Include only amounts for work
completed at time of Application for Payment.

3. Include amounts of Change Orders and Construction Change Directives issued
before last day of construction period covered by application.
4, Indicate separate amounts for work being carried out under Owner-requested

project acceleration.

H.  Stored Materials: Include in Application for Payment amounts applied for materials or
equipment purchased or fabricated and stored, but not yet installed. Differentiate
between items stored on-site and items stored off-site.

1. Provide certificate of insurance, evidence of transfer of title to Owner, and
consent of surety to payment, for stored materials.

2. Provide supporting documentation that verifies amount requested, such as paid
invoices. Match amount requested with amounts indicated on documentation; do
not include overhead and profit on stored materials.

3. Provide summary documentation for stored materials indicating the following:

a. Materials previously stored and included in previous Applications for
Payment.

b. Work completed for this Application utilizing previously stored materials.

C. Additional materials stored with this Application.

d. Total materials remaining stored, including materials with this Application.

Transmittal: Submit digital PDF Application for Payment to the Design Professional
and Owner by a method ensuring receipt within 24 hours. One copy shall include
waivers of lien and similar attachments if required.

1. Transmit each copy with a transmittal form listing attachments and recording
appropriate information about application.

J. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of
mechanic's lien from entities lawfully entitled to file a mechanic's lien arising out of the
Contract and related to the Work covered by the payment.

1. Submit partial waivers on each item for amount requested in previous
application, after deduction for retainage, on each item.

2. When an application shows completion of an item, submit conditional final or full
waivers.

3. Owner reserves the right to designate which entities involved in the Work must
submit waivers.
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4. Waiver Forms:  Submit waivers of lien on forms, executed in a manner
acceptable to Owner.

K.  Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of
mechanic's liens from subcontractors, sub-subcontractors, and suppliers for
construction period covered by the previous application.

1. Submit partial waivers on each item for amount requested in previous
application, after deduction for retainage, on each item.

2. When an application shows completion of an item, submit conditional final or full
waivers.

3. Owner reserves the right to designate which entities involved in the Work must
submit waivers.

4, Submit final Application for Payment with or preceded by conditional final waivers
from every entity involved with performance of the Work covered by the
application who is lawfully entitled to a lien.

5. Waiver Forms: Submit waivers of lien on forms, executed in a manner
acceptable to Owner.

L. Initial Application for Payment. Administrative actions and submittals that must
precede or coincide with submittal of first Application for Payment include the following:

List of subcontractors.

Detailed Schedule of values.

Contractor's construction schedule (preliminary if not final).

Combined Contractor's construction schedule (preliminary if not final)
incorporating Work of multiple contracts, with indication of acceptance of
schedule by each Contractor.

Products list (preliminary if not final).

Schedule of unit prices.

Submittal schedule (preliminary if not final).

List of Contractor's staff assignments.

. List of Contractor's principal consultants.

0. Copies of building permits.

1. Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.

12. Initial progress report.

13. Report of preconstruction conference.

14. Certificates of insurance and insurance policies.

15. Performance and payment bonds.

16. Data needed to acquire Owner's insurance.

Pobd=
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M.  Application for Payment at Substantial Completion: After issuing the Certificate of
Substantial Completion, submit an Application for Payment showing 100 percent
completion for portion of the Work claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete
and a statement showing an accounting of changes to the Contract Sum.

2. This application shall reflect Certificates of Partial Substantial Completion issued
previously for Owner occupancy of designated portions of the Work.
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N.  Final Payment Application: Submit final Application for Payment with releases and
supporting documentation not previously submitted and accepted, including, but not
limited, to the following:
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Evidence of completion of Project closeout requirements.

Insurance certificates for products and completed operations where required and
proof that taxes, fees, and similar obligations were paid.

Updated final statement, accounting for final changes to the Contract Sum.

AlA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
AIA Document G706A, "Contractor's Affidavit of Release of Liens."

AIA Document G707, "Consent of Surety to Final Payment."

Evidence that claims have been settled.

Final meter readings for utilities, a measured record of stored fuel, and similar
data as of date of Substantial Completion or when Owner took possession of and
assumed responsibility for corresponding elements of the Work.

Final liquidated damages settlement statement.

Schedule of Values for each equipment item with a value over $1000.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012900
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PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

Section includes administrative provisions for coordinating construction operations on
Project including, but not limited to, the following:

General project coordination procedures.
Administrative and supervisory personnel.
Coordination drawings.

Requests for Information (RFIs).

Project meetings.

arwN=

Each contractor shall participate in coordination requirements.

Related Sections:

1. Division 1 Section "Project Meetings".

2. Division 1 Section "Project Schedule".

3. Division 1 Section "Contract Closeout".

DEFINITIONS

RFIl: Request from Owner, Design Professional, or Contractor seeking information
from each other during construction.

COORDINATION

Coordination: Coordinate construction operations included in different Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work.
Coordinate construction operations, included in different sections, which depend on
each other for proper installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results
where installation of one part of the Work depends on installation of other
components, before or after its own installation.

2. Coordinate installation of different components to ensure maximum performance
and accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.
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1.5

Prepare memoranda for distribution to each party involved, outlining special
procedures required for coordination. Include such items as required notices, reports,
and list of attendees at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of
their Work is required.

Administrative Procedures: Coordinate scheduling and timing of required
administrative procedures with other construction activities to avoid conflicts and to
ensure orderly progress of the Work. Such administrative activities include, but are not
limited to, the following:

Preparation of Contractor's construction schedule.

Preparation of the schedule of values.

Installation and removal of temporary facilities and controls.

Delivery and processing of submittals.

Progress meetings.

Pre-installation conferences with all sub-contractors prior to installation.
Project closeout activities.

Startup and adjustment of systems.

Project closeout activities.

CoNOORrWN =~

Conservation: Coordinate construction activities to ensure that operations are carried
out with consideration given to conservation of energy, water, and materials.
Coordinate use of temporary utilities to minimize waste.

1. Salvage materials and equipment involved in performance of, but not actually
incorporated into, the Work. Refer to other Sections for disposition of salvaged
materials that are designated as Owner's property.

COORDINATION DRAWINGS

Coordination Drawings, General: Prepare coordination drawings in accordance with
requirements in individual Sections, where installation is not completely shown on
Shop Drawings, where limited space availability necessitates coordination, or if
coordination is required to facilitate integration of products and materials fabricated or
installed by more than one entity.

1. Content: Project-specific information, drawn accurately to a scale large enough
to indicate and resolve conflicts. Do not base coordination drawings on standard
printed data. Include the following information, as applicable:

a. Use applicable Drawings as a basis for preparation of coordination
drawings. Prepare sections, elevations, and details as needed to describe
relationship of various systems and components.

b. Coordinate the addition of trade-specific information to the coordination
drawings by multiple contractors in a sequence that best provides for
coordination of the information and resolution of conflicts between installed
components before submitting for review.
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C. Indicate functional and spatial relationships of components of architectural,
structural, civil, mechanical, and electrical systems.
d. Indicate space requirements for routine maintenance and for anticipated

replacement of components during the life of the installation.

e. Show location and size of access doors required for access to concealed
dampers, valves, and other controls.

f. Indicate required installation sequences.

g. Indicate dimensions shown on the Drawings. Specifically note dimensions
that appear to be in conflict with submitted equipment and minimum
clearance requirements. Provide alternate sketches to Design Professional
indicating proposed resolution of such conflicts. Minor dimension changes
and difficult installations will not be considered changes to the Contract.

B.  Coordination Drawing Organization: Organize coordination drawings as follows:

1.

Mechanical Rooms: Provide coordination drawings for mechanical rooms
showing plans and elevations of mechanical, plumbing, fire protection, fire alarm,
and electrical equipment.

Structural Penetrations: Indicate penetrations and openings required for all
disciplines.

Slab Edge and Embedded ltems: Indicate slab edge locations and sizes and
locations of embedded items for metal fabrications, sleeves, anchor bolts,
bearing plates, angles, door floor closers, slab depressions for floor finishes,
curbs and housekeeping pads, and similar items.

Mechanical and Plumbing Work: Show the following:

a. Sizes and bottom elevations of ductwork, piping, and conduit runs,
including insulation, bracing, flanges, and support systems.

b. Dimensions of major components, such as dampers, valves, diffusers,
access doors, cleanouts and electrical distribution equipment.

C. Fire-rated enclosures around ductwork.

Electrical Work: Show the following:

a. Runs of vertical and horizontal conduit 1-1/4 inch diameter and larger.

b. Light fixture, exit light, emergency battery pack, smoke detector, and other
fire alarm locations.

C. Panel board, switch board, switchgear, transformer, busway, generator,
and motor control center locations.

d. Location of pull boxes and junction boxes, dimensioned from column center
lines.

Review: Design Professional will review coordination drawings to confirm that the
Work is being coordinated, but not for the details of the coordination, which are
the Contractor's responsibility. If the Design Professional determines that the
coordination drawings are not being prepared in sufficient scope or detail, or are
otherwise deficient, the Design Professional will so inform the Contractor, who
shall make changes as directed and resubmit.

Coordination Drawing Prints: Prepare coordination drawing prints in accordance
with requirements of Division 1 Section "Submittal Procedures."
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1.6

1.7

Coordination Digital Data Files: Prepare coordination digital data files in accordance
with the following requirements:

1. File Preparation Format: Same digital data software program, version, and
operating system as the original Drawings.
2. File Submittal Format: Submit or post coordination drawing files using format

same as file preparation format.
3. Design Professional will furnish Contractor one set of digital data files of the
Drawings for use in preparing coordination digital data files.

a. Design Professional makes no representations as to the accuracy or
completeness of digital data files as they relate to the Drawings.

b. Contractor shall execute a data licensing agreement in the form acceptable
to the Owner and Design Professional.

KEY PERSONNEL

Key Personnel Names: Within 15 days of starting construction operations, submit a list
of key personnel assignments, including superintendent and other personnel in
attendance at Project site. Identify individuals and their duties and responsibilities; list
addresses and telephone numbers, including home, office, and cellular telephone
numbers and email addresses. Provide names, addresses, and telephone numbers of
individuals assigned as standbys in the absence of individuals assigned to Project.

1. Post copies of list in project meeting room, in temporary field office, and by each
temporary telephone. Keep list current at all times.

REQUESTS FOR INFORMATION (RFls)

General: Immediately on discovery of the need for additional information or
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI
in the form specified.

1. Design Professional will return RFIs submitted to Design Professional by other
entities controlled by Contractor with no response.

2. Coordinate and submit RFls in a prompt manner to prevent delays in
Contractor's work or work of subcontractors.

Content of the RFI: Include a detailed, legible description of item needing information
or interpretation and the following:

Project name.

Project number.

Date.

Name of Contractor.

Name of Design Professional.

RFI number, numbered sequentially.
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RFI subject.

Specification Section number and title and related paragraphs, as appropriate.

Drawing number and detail references, as appropriate.

Field dimensions and conditions, as appropriate.

Contractor's suggested resolution. If Contractor's solution(s) impacts the

Contract Time or the Contract Sum, Contractor shall state impact in the RFI.

12. Contractor's signature.

13. Attachments: Include sketches, descriptions, measurements, photos, Product

Data, Shop Drawings, coordination drawings, and other information necessary to

fully describe items needing interpretation.

a. Include dimensions, thicknesses, structural grid references, and details of
affected materials, assemblies, and attachments on attached sketches.

- =2 O 00N

C. RFIForms: EJCDC Forms acceptable to the Design Professional.

D.

Design Professional will review each RFI, determine action required, and respond.
Allow fifteen working days for Engineer’s response for each RFI. RFls received by
Design Professional after 1:00 p.m. will be considered as received the following
working day.

1. The following RFIs will be returned without action:

a. Requests for approval of submittals.

b. Requests for approval of substitutions.

C. Requests for coordination information already indicated in the Contract
Documents.

d. Requests for adjustments in the Contract Time or the Contract Sum.
e. Requests for interpretation of Design Professional's actions on submittals.
f Incomplete RFls or inaccurately prepared RFls.

2. Design Professional's action may include a request for additional information, in
which case Design Professional's time for response will date from time of receipt
of additional information.

3. Design Professional's action on RFls that may result in a change to the Contract
Time or the Contract Sum may be eligible for Contractor to submit Change
Proposal according to Division 1 Section "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract
Time or the Contract Sum, notify Design Professional in writing within 10
days of receipt of the RFI response.

On receipt of Design Professional action, update the RFIl log and immediately
distribute the RFI response to affected parties. Review response and notify Design
Professional within 7 days if Contractor disagrees with response.

RFI Log: Prepare, maintain, and submit a log of RFls organized by the RFI number.
Submit log weekly with the following information:

1. Project name.
2. Name and address of Contractor.
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Name and address of Design Professional.

RFI number including RFls that were dropped and not submitted.

RFI description.

Date the RFI was submitted.

Date Engineer's response was received.

Identification of related Minor Change in the Work, Construction Change
Directive, and Proposal Request, as appropriate.

9. Identification of related Field Order, Work Change Directive, and Proposal
Request, as appropriate.
PROJECT MEETINGS

General: Meetings will be scheduled and conducted at Project site, unless otherwise
indicated.

1.

Attendees: Contractor to inform participants and others involved, and individuals
whose presence is required, of date and time of each meeting. Notify Owner and
Design Professional of scheduled meeting dates and times.

Agenda: Contractor to Prepare the meeting agenda. Distribute the agenda to all
invited attendees.

Minutes: Entity responsible for conducting meeting will record significant
discussions and agreements achieved. Distribute the meeting minutes to
everyone concerned, including Owner, Design Professional, and Contractor
within 5 days of the meeting.

Preconstruction Conference: Design Professional will schedule and conduct a
preconstruction conference before starting construction, at a time convenient to Owner
and Design Professional, but no later than 15 days after execution of the Agreement.

1.
2.

Conduct the conference to review responsibilities and personnel assignments.
Attendees: Authorized representatives of Owner, Design Professional, and their
consultants; Contractor and its superintendent; major subcontractors; suppliers;
and other concerned parties shall attend the conference. Participants at the
conference shall be familiar with Project and authorized to conclude matters
relating to the Work.

Agenda: Discuss items of significance that could affect progress, including the
following:

Tentative construction schedule.

Phasing.

Critical work sequencing and long-lead items.
Designation of key personnel and their duties.

Lines of communications.

Procedures for processing field decisions and Change Orders.
Procedures for RFls.

Procedures for testing and inspecting.

Procedures for processing Applications for Payment.
Distribution of the Contract Documents.

Submittal procedures.

Sustainable design requirements.
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Preparation of record documents.

Use of the premises.

Work restrictions.

Working hours.

Owner's occupancy requirements.

Responsibility for temporary facilities and controls.

Procedures for moisture and mold control.

Procedures for disruptions and shutdowns.

Construction waste management and recycling.

Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

Progress cleaning.
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4. Minutes: Entity responsible for conducting meeting will record and distribute
meeting minutes.

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site
before each construction activity that requires coordination with other construction.

1.  Attendees: Installer and representatives of manufacturers and fabricators
involved in or affected by the installation and its coordination or integration with
other materials and installations that have preceded or will follow, shall attend the
meeting. Advise Design Professional and Owner of scheduled meeting dates.

2.  Agenda: Review progress of other construction activities and preparations for
the particular activity under consideration, including requirements for the
following:

Contract Documents.

Options.

Related RFls.

Related Change Orders.

Purchases.

Deliveries.

Submittals.

Review of mockups.

Possible conflicts.

Compatibility problems.

Time schedules.

Weather limitations.

Manufacturer's written recommendations.
Warranty requirements.
Compatibility of materials.
Acceptability of substrates.
Temporary facilities and controls.
Space and access limitations.
Regulations of authorities having jurisdiction.
Testing and inspecting requirements.
Installation procedures.
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E.

V. Coordination with other work.

w.  Required performance results.

X. Protection of adjacent work.

y. Protection of construction and personnel.

3. Record significant conference discussions, agreements, and disagreements,
including required corrective measures and actions.

4, Reporting: Distribute minutes of the meeting to each party present and to other
parties requiring information.

5. Do not proceed with installation if the conference cannot be successfully
concluded. Initiate whatever actions are necessary to resolve impediments to
performance of the Work and reconvene the conference at earliest feasible date.

Project Closeout Conference: Contractor will schedule and conduct a Project closeout
conference, at a time convenient to Owner and Design Professional, but no later than
90 days prior to the scheduled date of Substantial Completion.

1. Conduct the conference to review requirements and responsibilities related to
Project closeout.

2. Attendees: Authorized representatives of Owner, Design Professional, and their
consultants; Contractor and its superintendent; major subcontractors; suppliers;
and other concerned parties shall attend the meeting. Participants at the
meeting shall be familiar with Project and authorized to conclude matters relating
to the Work.

3. Agenda: Discuss items of significance that could affect or delay Project closeout,
including the following:

a. Preparation of record documents.

b. Procedures required prior to inspection for Substantial Completion and for
final inspection for acceptance.

C. Submittal of written warranties.

d. Requirements for preparing sustainable design documentation.

e. Requirements for preparing operations and maintenance data.

f. Requirements for demonstration and training.

g. Preparation of Contractor's punch list.

h. Procedures for processing Applications for Payment at Substantial

Completion and for final payment.

Submittal procedures.

Coordination of separate contracts.

k. Owner's partial occupancy requirements.

l. Installation of Owner's furniture, fixtures, and equipment.

m.  Responsibility for removing temporary facilities and controls.

—_—

4. Minutes: Entity conducting meeting will record and distribute meeting minutes.
Progress Meetings: Design Professional will conduct progress meetings at monthly intervals.

1. Coordinate dates of meetings with preparation of payment requests.
Attendees: In addition to representatives of Owner, Design Professional, and
each contractor, subcontractor, supplier, and other entity concerned with current
progress or involved in planning, coordination, or performance of future activities
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shall be represented at these meetings. All participants at the meeting shall be
familiar with Project and authorized to conclude matters relating to the Work.

3. Agenda: Review and correct or approve minutes of previous progress meeting.
Review other items of significance that could affect progress. Include topics for
discussion as appropriate to status of Project.

a.

Contractor's Construction Schedule: Review progress since the last
meeting. Determine whether each activity is on time, ahead of schedule, or
behind schedule, in relation to Contractor's construction schedule.
Determine how construction behind schedule will be expedited; secure
commitments from parties involved to do so. Discuss whether schedule
revisions are required to ensure that current and subsequent activities will
be completed within the Contract Time.

1)  Review schedule for next period.

Review present and future needs of each entity present, including the
following:

1)  Interface requirements.

2)  Sequence of operations.

3)  Status of submittals.

4)  Deliveries.

5)  Off-site fabrication.

6)  Access.

7)  Site utilization.

8)  Temporary facilities and controls.

9) Progress cleaning.

10) Quality and work standards.

11) Status of correction of deficient items.
12) Field observations.

13) Status of RFls.

14) Status of proposal requests.

15) Pending changes.

16) Status of Change Orders.

17) Pending claims and disputes.

18) Documentation of information for payment requests.

4. Minutes: Entity responsible for conducting the meeting will record and distribute
the meeting minutes to each party present and to parties requiring information.

a.

Schedule Updating: Revise Contractor's construction schedule after each
progress meeting where revisions to the schedule have been made or
recognized. Issue revised schedule concurrently with the report of each
meeting.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)
END OF SECTION 013100
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PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

Section includes administrative and procedural requirements for documenting the
progress of construction during performance of the Work, including the following:

Start-up construction schedule.
Contractor's construction schedule.
Construction reports.

Material location reports.

Field condition reports.

Special reports.

Erosion control and NPDES reports

NoOGkWN=

Related Sections:

1. Division 1 Section "Submittal Procedures" for submitting schedules and reports.

2. Division 1 Section "Quality Requirements" for submitting a schedule of tests and
inspections.

DEFINITIONS

Activity: A discrete part of a project that can be identified for planning, scheduling,
monitoring, and controlling the construction project. Activities included in a
construction schedule consume time and resources.

1. Critical Activity: An activity on the critical path that must start and finish on the
planned early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

Cost Loading: The allocation of the schedule of values for the completion of an activity

as scheduled. The sum of costs for all activities must equal the total Contract Sum,

unless otherwise approved by the Design Professional.

Event: The starting or ending point of an activity.

Float: The measure of leeway in starting and completing an activity.

1. Float time is not for the exclusive use or benefit of either Owner or Contractor,
but is a jointly owned, expiring Project resource available to both parties as

needed to meet schedule milestones and Contract completion date.
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1.4

2. Free float is the amount of time an activity can be delayed without adversely
affecting the early start of the successor activity.

3. Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

Resource Loading: The allocation of manpower and equipment necessary for the

completion of an activity as scheduled.

INFORMATIONAL SUBMITTALS

Format for Submittals: Submit required submittals in the following format:

1. PDF electronic file.

Format for each activity in reports shall contain activity number, activity description,

cost and resource loading, original duration, remaining duration, early start date, early
finish date, late start date, late finish date, and total float in calendar days.

1. Activity Report: List of all activities sorted by activity number and then early start
date, or actual start date if known.

2. Logic Report: List of preceding and succeeding activities for all activities, sorted
in ascending order by activity number and then early start date, or actual start
date if known.

3. Total Float Report: List of all activities sorted in ascending order of total float.

4. Earnings Report: Compilation of Contractor's total earnings from the Notice to
Proceed until most recent Application for Payment.

Start-up construction schedule.

1. Approval of cost-loaded start-up construction schedule will not constitute
approval of schedule of values for cost-loaded activities.

Contractor's Construction Schedule: Initial schedule, of size required to display entire
schedule for entire construction period.

1. Submit a working electronic copy of schedule, using software indicated, and
labeled to comply with requirements for submittals. Include type of schedule
(initial or updated) and date on label.

Construction Reports: Submit at bi-weekly intervals.

Material Location Reports: Submit at monthly intervals.

Field Condition Reports: Submit at time of discovery of differing conditions.

Special Reports: Submit at time of unusual event.

Qualification Data: For scheduling consultant.
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1.5 COORDINATION
A. Coordinate preparation and processing of schedules and reports with performance of
construction activities and with scheduling and reporting of separate contractors.
B. Coordinate Contractor's construction schedule with the schedule of values, submittal

schedule, progress reports, payment requests, and other required schedules and
reports.

1. Secure time commitments for performing critical elements of the Work from
entities involved.

2. Coordinate each construction activity in the network with other activities and
schedule them in proper sequence.

PART 2 - PRODUCTS

2.1

A

CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

Time Frame: Extend schedule from date established the Notice to Proceed to date of
final completion.

1. Contract completion date shall not be changed by submission of a schedule that
shows an early completion date, unless specifically authorized by Change Order.

Activities: Treat each separate area as a separate numbered activity for each principal

element of the Work. Comply with the following:

1. Procurement Activities: Include procurement process activities for the long lead
items and major items, requiring a cycle of more than 60 days, as separate
activities in schedule. Procurement cycle activities include, but are not limited to,
submittals, approvals, purchasing, fabrication, and delivery.

2. Submittal Review Time: Include review and resubmittal times indicated in
Division 1 Section "Submittal Procedures" in schedule. Coordinate submittal
review times in Contractor's construction schedule with submittal schedule.

3. Startup and Testing Time: Include not less than 15 days for startup and testing.

4, Substantial Completion: Indicate completion in advance of date established for
Substantial Completion and allow time for Design PRofessional administrative
procedures necessary for certification of Substantial Completion.

5. Punch List and Final Completion: Include not more than 30 days for punch list
and final completion.

Constraints: Include constraints and work restrictions indicated in the Contract
Documents and as follows in schedule and show how the sequence of the Work is
affected.

1. Phasing: Arrange list of activities on schedule by phase.
2. Work under More Than One Contract: Include a separate activity for each
contract.

3. Work by Owner: Include a separate activity for each portion of the Work
performed by Owner.
4, Products Ordered in Advance: Include a separate activity for each product.
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Include delivery date indicated in Division 1 Section "Summary." Delivery dates
indicated stipulate the earliest possible delivery date.

5. Owner-Furnished Products: Include a separate activity for each product. Include
delivery date indicated in Division 1 Section "Summary." Delivery dates indicated
stipulate the earliest possible delivery date.

6. Work Restrictions: Show the effect of the following items on the schedule:

Coordination with existing construction.
Limitations of continued occupancies.
Uninterruptible services.

Partial occupancy before Substantial Completion.
Use of premises restrictions.

Provisions for future construction.

Seasonal variations.

Environmental control.
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7.  Work Stages: Indicate important stages of construction for each major portion of
the Work, including, but not limited to, the following:

Subcontract awards.
Submittals.
Purchases.

Mockups.

Fabrication.

Sample testing.
Deliveries.

Installation.

Tests and inspections.
Adjusting.

Curing.

Startup and placement into final use and operation.

AT T SQT0R00D

8. Construction Areas: ldentify each major area of construction for each major
portion of the Work. Indicate where each construction activity within a major area
must be sequenced or integrated with other construction activities to provide for

the following:

a. Structural completion.

b. Permanent space enclosure.

C. Completion of mechanical installation.
d. Completion of electrical installation.

e. Substantial Completion.

9. Milestones: Include milestones indicated in the Contract Documents in schedule,
including, but not limited to, the Notice to Proceed, Substantial Completion, and
final completion.

D. Cost Correlation: At the head of schedule, provide a cost correlation line, indicating
planned and actual costs. On the line, show dollar volume of the Work performed as of
dates used for preparation of payment requests.

1. Refer to Division 1 Section "Payment Procedures" for cost reporting and payment
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procedures.
E. Upcoming Work Summary: Prepare summary report indicating activities scheduled to

22

23

24

occur or commence prior to submittal of next schedule update. Summarize the
following issues:

Unresolved issues.

Unanswered RFIs.

Rejected or unreturned submittals.
Notations on returned submittals.

PON=

Recovery Schedule: When periodic update indicates the Work is 14 or more calendar
days behind the current approved schedule, submit a separate recovery schedule
indicating means by which Contractor intends to regain compliance with the schedule.
Indicate changes to working hours, working days, crew sizes, and equipment required
to achieve compliance, and date by which recovery will be accomplished.

CONTRACTOR'S CONSTRUCTION SCHEDULE

Submit a comprehensive, fully developed, Contractor's construction schedule within 30
days of date established for the Notice to Proceed. Base schedule on the start-up
construction schedule and additional information received since the start of Project.
Indicate each significant construction activity separately.

REPORTS

Bi-weekly Construction Reports: Prepare construction reports recording important
information and update on all construction activities that occur from the last check-in.

Material Location Reports: At monthly intervals, prepare and submit a comprehensive
list of materials delivered to and stored at Project site. List shall be cumulative,
showing materials previously reported plus items recently delivered. Include with list a
statement of progress on and delivery dates for materials or items of equipment
fabricated or stored away from Project site.

Field Condition Reports: Immediately on discovery of a difference between field
conditions and the Contract Documents, prepare and submit a detailed report. Submit
with a Request for Information. Include a detailed description of the differing
conditions, together with recommendations for changing the Contract Documents.

SPECIAL REPORTS

General: Submit special reports directly to Owner within one day of an occurrence.
Distribute copies of report to parties affected by the occurrence.

Reporting Unusual Events: When an event of an unusual and significant nature occurs
at Project site, whether or not related directly to the Work, prepare and submit a special
report. List chain of events, persons participating, response by Contractor's personnel,
evaluation of results or effects, and similar pertinent information. Advise Owner in
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advance when these events are known or predictable.

PART 3 - EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A.  Contractor's Construction Schedule Updating: At monthly intervals, update schedule to
reflect actual construction progress and activities. Issue schedule one week before
each regularly scheduled progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions
have been recognized or made. Issue updated schedule concurrently with the
report of each such meeting.

2. Include a report with updated schedule that indicates every change, including,
but not limited to, changes in logic, durations, actual starts and finishes, and
activity durations. If an updated schedule is not received by the Design
Professional the pay application request will be placed on hold.

3. As the Work progresses, indicate final completion percentage for each activity.

B. Distribution: Distribute copies of approved schedule to Design Professional, Owner,
separate contractors, testing and inspecting agencies, and other parties identified by
Contractor with a need-to-know schedule responsibility.

1. When revisions are made, distribute updated schedules to the same parties and
post in the same locations. Delete parties from distribution when they have
completed their assigned portion of the Work and are no longer involved in
performance of construction activities.

END OF SECTION 013200
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PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

Section includes requirements for the submittal schedule and administrative and
procedural requirements for submitting Shop Drawings, Product Data, Samples, and
other submittals.

Related Sections:

1. Division 1 Section "Payment Procedures"” for submitting Applications for Payment
and the schedule of values.

2. Division 1 Section "Progress Documentation" for submitting schedules and
reports, including Contractor's construction schedule.

3. Division 1 Section "Project Record Documents" for submitting record Drawings,
record Specifications, and record Product Data.

4, Division 1 Section "Operation and Maintenance Data" for submitting operation
and maintenance manuals.

DEFINITIONS

Action Submittals: Written and graphic information and physical samples that require
Design Professional responsive action. Action submittals are those submittals
indicated in individual Specification Sections as action submittals.

Informational Submittals: Written and graphic information and physical samples that
do not require Design Professional responsive action. Submittals may be rejected for
not complying with requirements. Informational submittals are those submittals
indicated in individual Specification Sections as informational submittals.

File Transfer Protocol (FTP): Communications protocol that enables transfer of files to
and from another computer over a network and that serves as the basis for standard
Internet protocols. An FTP site is a portion of a network located outside of network
firewalls within which internal and external users are able to access files.

Portable Document Format (PDF): An open standard file format licensed by Adobe
Systems used for representing documents in a device-independent and display
resolution-independent fixed-layout document format.
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ACTION SUBMITTALS

1.4

A

1.5

B.

Submittal Schedule: Submit a schedule of submittals, arranged in chronological order
by dates required by construction schedule. Include time required for review, ordering,
manufacturing, fabrication, and delivery when establishing dates. Include additional
time required for making corrections or modifications to submittals noted by the Design
Professional and additional time for handling and reviewing submittals required by
those corrections.

1.

2.

Coordinate submittal schedule with list of subcontracts, the schedule of values,
and Contractor's construction schedule.

Initial Submittal: Submit concurrently with start-up construction schedule.
Include submittals required during the first 60 days of construction. List those
submittals required to maintain orderly progress of the Work and those required
early because of long lead time for manufacture or fabrication.

Final Submittal: Submit concurrently with the first complete submittal of
Contractor's construction schedule.

a. Submit revised submittal schedule to reflect changes in current status and
timing for submittals.

Format: Arrange the following information in a tabular format:

Scheduled date for first submittal.

Specification Section number and title.

Submittal category: Action, informational.

Name of subcontractor.

Narrative Description of the Work covered.
Scheduled date Engineer’s final release or approval.
Scheduled dates for purchasing.

Scheduled dates for installation.

Activity or event number.

TT@Teo0 T

SUBMITTAL ADMINISTRATIVE REQUIREMENTS

Design Professional's Digital Data Files: Electronic copies of CAD Drawings of the
Contract Drawings will be provided by Design Professional to the Contractor's use in
preparing submittals.

1.

Design Professional will furnish Contractor one set of digital data drawing files of
the Contract Drawings for use in preparing Shop Drawings and Project record
drawings.

a. Design Professional makes no representations as to the accuracy or
completeness of digital data drawing files as they relate to the Contract
Drawings.

b. Contractor shall execute a data licensing agreement in the form of an
Agreement form acceptable to the Owner and Design Professional.

Coordination: Coordinate preparation and processing of submittals with performance
of construction activities.
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1.

2.

Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

Submit all submittal items required for each Specification Section concurrently
unless partial submittals for portions of the Work are indicated on approved
submittal schedule.

Submit action submittals and informational submittals required by the same
Specification Section as separate packages under separate transmittals.
Coordinate transmittal of different types of submittals for related parts of the
Work so processing will not be delayed because of need to review submittals
concurrently for coordination.

a. Design Professional reserves the right to withhold action on a submittal
requiring coordination with other submittals until related submittals are
received.

C. Processing Time: Allow time for submittal review, including time for resubmittals, as
follows. Time for review shall commence on Design Professionals receipt of submittal.
No extension of the Contract Time will be authorized because of failure to transmit
submittals enough in advance of the Work to permit processing, including resubmittals.

1.

> w

Initial Review: Allow fifteen (15) days for initial review of each submittal. Allow
additional time if coordination with subsequent submittals is required. Design
Professional will advise Contractor when a submittal being processed must be
delayed for coordination.

Intermediate Review: If intermediate submittal is necessary, process it in same
manner as initial submittal.

Resubmittal Review: Allow 7 days for review of each resubmittal.

Sequential Review: Where sequential review of submittals by Design
Professional's consultants, Owner, or other parties is indicated, allow 14 days for
initial review of each submittal.

Insert list of submittals requiring sequential review in first subparagraph below or
delete and identify submittals in Sections where they are specified. Structural,
HVAC, plumbing, and electrical components are examples of the Work that often
require sequential review.

Allowing procedure in subparagraph below may cause tracking problems for
Design Professional and Construction Manager, if any. Delete if not allowed.
See Evaluations.

Concurrent Consultant Review: Where the Contract Documents indicate that
submittals may be transmitted simultaneously to Design Professional and
subconsultant, allow 15 days for review of each submittal. Submittal will be
returned to Design Professional before being returned to Contractor.

D. Identification and Information: Place a permanent label or title block on each paper
copy submittal item for identification.

1.
2.

3.

Indicate name of firm or entity that prepared each submittal on label or title block.
Provide a space for label or beside title block to record Contractor's review
and approval markings and action taken by Design Professional.

Include the following information for processing and recording action taken:

a. Project name.
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b. Date.
C. Name of Design Professional
d. Name of Construction Manager.
e. Name of Contractor.
f. Name of subcontractor.
g. Name of supplier.
h. Name of manufacturer.
i.

Submittal number or other unique identifier, including revision identifier.

1)  Submittal number shall use Specification Section number followed by
a decimal point and then a sequential number (e.g., 06100.01).
Resubmittals shall include an alphabetic suffix after another decimal
point (e.g., 06100.01.A).

j- Number and title of appropriate Specification Section.

k. Drawing number and detail references, as appropriate.

l. Location(s) where product is to be installed, as appropriate.
m. Brief narrative description of item or equipment.

E. Identification and Information: Identify and incorporate information in each electronic
submittal file as follows:

1.

2.

Assemble complete submittal package into a single indexed file with links
enabling navigation to each item.

Name file with submittal number or other unique identifier, including revision
identifier.

a. File name shall use project identifier and Specification Section number
followed by a decimal point and then a sequential number (e.g., LNHS-
06100.01). Resubmittals shall include an alphabetic suffix after another
decimal point (e.g., LNHS-06100.01.A).

Provide means for insertion to permanently record Contractor's review and
approval markings and action taken by Design Professional.
Include the following information on an inserted cover sheet:

Project name.

Date.

Name and address of Design Professional.

Name of Construction Manager.

Name of Contractor.

Name of firm or entity that prepared submittal.

Name of subcontractor.

Name of supplier.

Name of manufacturer.

Number and title of appropriate Specification Section.
Drawing number and detail references, as appropriate.
Location(s) where product is to be installed, as appropriate.
Related physical samples submitted directly.

Brief narrative description of item or equipment.
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F.  Options: Identify options requiring selection by the Design Professional.
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G. Deviations: Identify deviations from the Contract Documents on submittals.

H.  Transmittal: Assemble each submittal individually and appropriately for transmittal and
handling. Transmit each submittal using a transmittal form. Design Professional will
return submittals, without review received from sources other than Contractor.

1. Transmittal Form: Use CSI Form 12.1A

2. Retain subparagraph above or first subparagraph below. Retain below if
transmittal forms typically used by contractors are acceptable; otherwise, retain
above. Above is more common.

3. Transmittal Form: Provide locations on form for the following information:

a. Project name.

b. Date.

C. Destination (To:).

d. Source (From:).

e. Names of subcontractor, manufacturer, and supplier.
f. Category and type of submittal.

g. Submittal purpose and description.

h. Specification Section number and title.

i. Indication of full or partial submittal.

j- Drawing number and detail references, as appropriate.
k. Transmittal number.

l. Submittal and transmittal distribution record.

m. Remarks.

n. Signature of transmitter.

4, On an attached separate sheet, prepared on Contractor's letterhead, record
relevant information, requests for data, revisions other than those requested by
Design Professional on previous submittals, and deviations from requirements in
the Contract Documents, including minor variations and limitations. Include same
identification information as related submittal.

Resubmittals: Make resubmittals in same form as initial submittal.

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block and clearly indicate extent
of revision.

3. Resubmit submittals until they are marked with “no exceptions taken” notation
from Engineer’s action stamp.

J. Distribution: Furnish copies of final submittals to manufacturers, subcontractors,
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary
for performance of construction activities. Show distribution on transmittal forms.

K. Use for Construction: Use only final submittals that are marked with “no

exceptions taken” notation from Design Professional's action stamp.

PART 2 - PRODUCTS
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SUBMITTAL PROCEDURES

2.1

A

General Submittal Procedure Requirements: Prepare and submit submittals required
by individual Specification Sections. Types of submittals are indicated in individual
Specification Sections.

1.

Submit electronic submittal via email and post electronic submittals as PDF
electronic files directly to Design Professional’s Project FTP site specifically
established for Project.

a. Design Professional will return annotated file. Annotate and retain one
copy of file as an electronic Project record document file.
Closeout Submittals and Maintenance Material Submittals: Comply with

requirements specified in Division 1 Section "Closeout Procedures."

Certificates and Certifications Submittals: Provide a statement that includes
signature of entity responsible for preparing certification. Certificates and
certifications shall be signed by an officer or other individual authorized to sign
documents on behalf of that entity.

a. Provide a digital signature with digital certificate on electronically-submitted
certificates and certifications where indicated.

b. Provide a notarized statement on original paper copy certificates and
certifications where indicated.

Test and Inspection Reports Submittals: Comply with requirements specified in
Division 1 Section "Quality Requirements."

Product Data:  Collect information into a single submittal for each element of
construction and type of product or equipment.

1.

If information must be specially prepared for submittal because standard
published data are not suitable for use, submit as Shop Drawings, not as Product
Data.

Mark each copy of each submittal to show which products and options are
applicable.

Include the following information, as applicable:

Manufacturer's catalog cuts.

Manufacturer's product specifications.

Standard color charts.

Statement of compliance with specified referenced standards.
Testing by recognized testing agency.

Application of testing agency labels and seals.

Notation of coordination requirements.

Availability and delivery time information.

SQ@ 000 T

For equipment, include the following in addition to the above, as applicable:

Wiring diagrams showing factory-installed wiring.

Printed performance curves.

Operational range diagrams.

Clearances required to other construction, if not indicated on

coow
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6.

accompanying Shop Drawings.
e. Draft Operation and Maintenance Manual with submittal.

Submit Product Data before or concurrent with Samples.
Submit Product Data in the following format:

a. PDF electronic file.

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do
not base Shop Drawings on reproductions of the Contract Documents or standard
printed data unless submittal based upon Design PRoffsional’s digital data drawing
files is otherwise permitted.

1.

Preparation: Fully illustrate requirements in the Contract Documents. Include
the following information, as applicable:

Identification of products.

Schedules.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional Design Professional if specified.

~oo0Tp

Sheet Size: Except for templates, patterns, and similar full-size drawings, submit
Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 24 x 36
inches.

Retain subparagraph below unless default submittal format specified elsewhere
in this article applies.
Submit Shop Drawings in the following format:

a. PDF electronic file.

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of
these characteristics with other elements and for a comparison of these characteristics
between submittal and actual component as delivered and installed.

1.

2.

Transmit Samples that contain multiple, related components such as accessories
together in one submittal package.

Identification: Attach label on unexposed side of Samples that includes the
following:

a Generic description of Sample.

b. Product name and name of manufacturer.

c Sample source.

d Number and title of applicable Specification Section.

Disposition: Maintain sets of approved Samples at Project site, available for
quality-control comparisons throughout the course of construction activity.
Sample sets may be used to determine final acceptance of construction
associated with each set.
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a. Samples that may be incorporated into the Work are indicated in individual
Specification Sections. Such Samples must be in an undamaged condition
at time of use.

b. Samples not incorporated into the Work, or otherwise designated as
Owner's property, are the property of Contractor.

Samples for Initial Selection: Submit manufacturer's color charts consisting of
units or sections of units showing the full range of colors, textures, and patterns
available.

a. Number of Samples: Submit one full set(s) of available choices where
color, pattern, texture, or similar characteristics are required to be selected
from manufacturer's product line. Design Professional will return submittal
with options selected.

Samples for Verification: Submit full-size units or Samples of size indicated,
prepared from same material to be used for the Work, cured and finished in
manner specified, and physically identical with material or product proposed for
use, and that show full range of color and texture variations expected. Samples
include, but are not limited to, the following: partial sections of manufactured or
fabricated components; small cuts or containers of materials; complete units of
repetitively used materials; swatches showing color, texture, and pattern; color
range sets; and components used for independent testing and inspection.

a. Number of Samples: Submit three sets of Samples. Design Professional
will retain two Sample sets; remainder will be returned

1)  Submit a single Sample where assembly details, workmanship,
fabrication techniques, connections, operation, and other similar
characteristics are to be demonstrated.

2) If variation in color, pattern, texture, or other characteristic is inherent
in material or product represented by a Sample, submit at least three
sets of paired units that show approximate limits of variations.

E. Product Schedule: As required in individual Specification Sections, prepare a written
summary indicating types of products required for the Work and their intended location.
Include the following information in tabular form:

1.

ahwbh

Type of product. Include unique identifier for each product indicated in the
Contract Documents.

Manufacturer and product name, and model number if applicable.

Number and name of room or space.

Location within room or space.

Submit product schedule in the following format:

a. PDF electronic file.

F.  Contractor's Construction Schedule: Comply with requirements specified in Division 1
Section "Construction Progress Documentation."

G. Application for Payment: Comply with requirements specified in Division 1 Section
"Payment Procedures."
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H.

Schedule of Values: Comply with requirements specified in Division 1 Section
"Payment Procedures."

Subcontract List: Prepare a written summary identifying individuals or firms proposed
for each portion of the Work, including those who are to furnish products or equipment
fabricated to a special design. Use CSI Form 1.5A. Include the following information
in tabular form:

1. Name, address, and telephone number of entity performing subcontract or
supplying products.

2. Number and title of related Specification Section(s) covered by subcontract.

3. Drawing number and detail references, as appropriate, covered by subcontract.

4.  Submit subcontract list in the following format:

a. PDF electronic file.

Coordination Drawings: Comply with requirements specified in Division 1 Section
"Project Management and Coordination."

Qualification Data: Prepare written information that demonstrates capabilities and
experience of firm or person. Include lists of completed projects with project names
and addresses, contact information of architects and owners, and other information
specified.

Welding Certificates: Prepare written certification that welding procedures and
personnel comply with requirements in the Contract Documents. Submit record of
Welding Procedure Specification and Procedure Qualification Record on American
Welding Society (AWS) forms. Include names of firms and personnel certified.

Installer Certificates: Submit written statements on manufacturer's letterhead certifying
that Installer complies with requirements in the Contract Documents and, where
required, is authorized by manufacturer for this specific Project.

Manufacturer Certificates: Submit written statements on manufacturer's letterhead
certifying that manufacturer complies with requirements in the Contract Documents.
Include evidence of manufacturing experience where required.

Product Certificates: Submit written statements on manufacturer's letterhead certifying
that product complies with requirements in the Contract Documents.

Material Certificates: Submit written statements on manufacturer's letterhead certifying
that material complies with requirements in the Contract Documents.

Material Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and inteeting test results of material for compliance
with requirements in the Contract Documents.

Product Test Reports: Submit written reports indicating current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on

evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.

Research Reports: Submit written evidence, from a model code organization
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22

acceptable to authorities having jurisdiction, that product complies with building code in
effect for Project. Include the following information:

Name of evaluation organization.
Date of evaluation.

Time period when report is in effect.
Product and manufacturers' names.
Description of product.

Test procedures and results.
Limitations of use.

NoOORAWN =~

Schedule of Tests and Inspections: Comply with requirements specified in Division 1
Section "Quality Requirements."

Preconstruction Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

Compatibility Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of compatibility tests
performed before installation of product. Include written recommendations for primers
and substrate preparation needed for adhesion.

Field Test Reports: Submit reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final
location, for compliance with requirements in the Contract Documents.

Maintenance Data: Submit draft O7M Manuals with initial product submittal.

Design Data: Prepare and submit written and graphic information, including, but not
limited to, performance and design criteria, list of applicable codes and regulations, and
calculations. Include list of assumptions and other performance and design criteria and
a summary of loads. Include load diagrams if applicable. Provide name and version of
software, if any, used for calculations. Include page numbers.

DELEGATED-DESIGN SERVICES

Performance and Design Criteria: Where professional design services or certifications
by a design professional are specifically required of Contractor by the Contract
Documents, provide products and systems complying with specific performance and
design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required,
submit a written request for additional information to Design Professional.

Delegated-Design Services Certification: In addition to Shop Drawings, Product Data,
and other required submittals, submit digitally-signed PDF electronic file and three
paper copies of certificate, signed and sealed by the responsible design professional
licensed in the State of NC, for each product and system specifically assigned to
Contractor to be designed or certified by a design professional.
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1. Indicate that products and systems comply with performance and design criteria
in the Contract Documents. Include list of codes, loads, and other factors used in
performing these services.

PART 3 - EXECUTION

3.1

A

3.2

CONTRACTOR'S REVIEW

Action and Informational Submittals: Review each submittal and check for coordination
with other Work of the Contract and for compliance with the Contract Documents. Note
corrections and field dimensions. Mark with approval stamp before submitting to
Design Professional. If Contractor stamps submittal indicating it meets the project
specifications and the submittal does not meet project specifications, the Design
Professional will charge the Contractor the cost to review the submittal.

Project Closeout and Maintenance/Material Submittals: Refer to requirements in
Division 1 Section "Closeout Procedures."

Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include
Project name and location, submittal number, Specification Section title and number,
name of reviewer, date of Contractor's approval, and statement certifying that submittal
has been reviewed, checked, and approved for compliance with the Contract
Documents.

DESIGN PROFESSIONAL’S ACTION

General: Design Professional will not review submittals that do not bear Contractor's
approval stamp and will return them without action.

Action Submittals: Design Professional will review each submittal, make marks to
indicate corrections or modifications required, and return it. Design Professional will
stamp each submittal with an action stamp and will mark stamp appropriately to
indicate action required.

Informational Submittals: Design Professional will review each submittal and will not
return it or will return it if it does not comply with requirements. Design Professional will
forward each submittal to appropriate party.

Partial submittals prepared for a portion of the Work will be reviewed when use of
partial submittals has received prior approval from Design Professional.

Incomplete submittals are not acceptable, will be considered nonresponsive, and will
be returned without review.

Submittals not required by the Contract Documents may not be reviewed and may be
discarded.

END OF SECTION 013300
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PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

Section includes administrative and procedural requirements for quality assurance and
quality control.

Testing and inspecting services are required to verify compliance with requirements
specified or indicated. These services do not relieve Contractor of responsibility for
compliance with the Contract Document requirements.

1. Specific quality-assurance and -control requirements for individual construction
activities are specified in the Sections that specify those activities. Requirements
in those Sections may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other
quality-assurance and -control procedures that facilitate compliance with the
Contract Document requirements.

3. Requirements for Contractor to provide quality-assurance and -control services
required by Design Professional or authorities having jurisdiction are not limited
by provisions of this Section.

Related Sections:

1. Division 1 Section "Construction Progress Documentation" for developing a
schedule of required tests and inspections.

2. Divisions 2 through 46 Sections for specific test and inspection requirements.

DEFINITIONS

Quality-Assurance Services: Activities, actions, and procedures performed before and
during execution of the Work to guard against defects and deficiencies and
substantiate that proposed construction will comply with requirements.

Quality-Control Services: Tests, inspections, procedures, and related actions during
and after execution of the Work to evaluate that actual products incorporated into the
Work and completed construction comply with requirements. Services do not include
contract enforcement activities performed by Design Professional.

Preconstruction Testing: Tests and inspections performed specifically for the Project
before products and materials are incorporated into the Work to verify performance or
compliance with specified criteria.

Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or
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1.4

1.5

a testing agency qualified to conduct product testing and acceptable to authorities
having jurisdiction, to establish product performance and compliance with specified
requirements.

Source Quality-Control Testing: Tests and inspections that are performed at the
source, i.e., plant, mill, factory, or shop.

Field Quality-Control Testing: Tests and inspections that are performed on-site for
installation of the Work and for completed Work.

Testing Agency: An entity engaged to perform specific tests, inspections, or both.
Testing laboratory shall mean the same as testing agency.

Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction
operation, including installation, erection, application, and similar operations.

1. Use of trade-specific terminology in referring to a trade or entity does not require
that certain construction activities be performed by accredited or unionized
individuals, or that requirements specified apply exclusively to specific trade or
trades.

Experienced: When used with an entity or individual, "experienced" means having
successfully completed a minimum of 5 previous projects similar in nature, size, and
extent to this Project; being familiar with special requirements indicated; and having
complied with requirements of authorities having jurisdiction.

CONFLICTING REQUIREMENTS

Referenced Standards: If compliance with two or more standards is specified and the
standards establish different or conflicting requirements for minimum quantities or
quality levels, comply with the most stringent requirement. Refer conflicting
requirements that are different, but apparently equal, to Design Professional for a
decision before proceeding.

Minimum Quantity or Quality Levels: The quantity or quality level shown or specified
shall be the minimum provided or performed. The actual installation may comply
exactly with the minimum quantity or quality specified, or it may exceed the minimum
within reasonable limits. To comply with these requirements, indicated numeric values
are minimum or maximum, as appropriate, for the context of requirements. Insert an
article on special compliance with a governing code only if necessary. Such provisions
typically belong in the Supplementary Conditions.

QUALITY ASSURANCE

General: Qualifications paragraphs in this article establish the minimum qualification
levels required; individual Specification Sections specify additional requirements.

Manufacturer Qualifications: A firm experienced in manufacturing products or systems

similar to those indicated for this Project and with a record of successful in-service

performance, as well as sufficient production capacity to produce required units.
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C.

Fabricator Qualifications: A firm experienced in producing products similar to those
indicated for this Project and with a record of successful in-service performance, as
well as sufficient production capacity to produce required units.

Installer Qualifications: A firm or individual experienced in installing, erecting, or
assembling work similar in material, design, and extent to that indicated for this Project,
whose work has resulted in construction with a record of successful in-service
performance.

Professional Engineer Qualifications: A professional engineer who is legally qualified
to practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those
performed for installations of the system, assembly, or product that are similar to those
indicated for this Project in material, design, and extent.

Specialists: Certain Specification Sections require that specific construction activities
shall be performed by entities who are recognized experts in those operations.
Specialists shall satisfy qualification requirements indicated and shall be engaged for
the activities indicated.

1. Requirements of authorities having jurisdiction shall supersede requirements for
specialists.

Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with
the experience and capability to conduct testing and inspecting indicated, as
documented according to ASTM E 329; and with additional qualifications specified in
individual Sections; and where required by authorities having jurisdiction, that is
acceptable to authorities.

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary
Laboratory Accreditation Program.

Manufacturer's Technical Representative Qualifications: An authorized representative
of manufacturer who is trained and approved by manufacturer to observe and inspect
installation of manufacturer's products that are similar in material, design, and extent to
those indicated for this Project.

Factory-Authorized  Service  Representative  Qualifications:  An  authorized
representative of manufacturer who is trained and approved by manufacturer to inspect
installation of manufacturer's products that are similar in material, design, and extent to
those indicated for this Project.

Preconstruction Testing: Where testing agency is indicated to perform preconstruction
testing for compliance with specified requirements for performance and test methods,
comply with the following:

1. Contractor responsibilities include the following:

a. Provide test specimens representative of proposed products and
construction.
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1.6

b. Submit specimens in a timely manner with sufficient time for testing and
analyzing results to prevent delaying the Work.

C. Provide sizes and configurations of test assemblies, mockups, and
laboratory mockups to adequately demonstrate capability of products to
comply with performance requirements.

d. Build site-assembled test assemblies and mockups using installers who will
perform same tasks for Project.

e. Build laboratory mockups at testing facility using personnel, products, and
methods of construction indicated for the completed Work.

f. When testing is complete, remove test specimens, assemblies; do not
reuse products on Project.

Testing Agency Responsibilities: Submit a certified written report of each test,
inspection, and similar quality-assurance service to Design Professional with
copy to Contractor. Interpret tests and inspections and state in each report
whether tested and inspected work complies with or deviates from the Contract
Documents.

QUALITY CONTROL

Owner Responsibilities: Where quality-control services are indicated as Owner's
responsibility, Owner will engage a qualified testing agency to perform these services.

1.

Owner will furnish Contractor with names, addresses, and telephone numbers of
testing agencies engaged and a description of types of testing and inspecting
they are engaged to perform.

Payment for these services will be made from testing and inspecting allowances,
as authorized by Change Orders.

Costs for retesting and reinspecting construction that replaces or is necessitated
by work that failed to comply with the Contract Documents will be charged to
Contractor.

Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality-control activities required to
verify that the Work complies with requirements, whether specified or not.

1.

Unless otherwise indicated, provide quality-control services specified and those
required by authorities having jurisdiction. Perform quality-control services
required of Contractor by authorities having jurisdiction, whether specified or not.
Where services are indicated as Contractor's responsibility, engage a qualified
testing agency to perform these quality-control services.

a. Contractor shall not employ same entity engaged by Owner, unless agreed
to in writing by Owner.

Notify testing agencies at least 24 hours in advance of time when Work that
requires testing or inspecting will be performed.

Where quality-control services are indicated as Contractor's responsibility, submit
a certified written report, in duplicate, of each quality-control service.

Testing and inspecting requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.
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6. Submit additional copies of each written report directly to authorities having
jurisdiction, when they so direct.

C. Manufacturer's Field Services: Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation,
including service connections. Report results in writing as specified in Division 1
Section "Submittal Procedures."

D. Manufacturer's Technical Services: Where indicated, engage a manufacturer's
technical representative to observe and inspect the Work. Manufacturer's technical
representative's services include participation in preinstallation conferences,
examination of substrates and conditions, verification of materials, observation of
Installer activities, inspection of completed portions of the Work, and submittal of
written reports.

E. Retesting/Reinspecting: Regardless of whether original tests or inspections were
Contractor's responsibility, provide quality-control services, including retesting and
reinspecting, for construction that replaced Work that failed to comply with the Contract
Documents.

F. Testing Agency Responsibilities: Cooperate with Design Professional and Contractor
in performance of duties. Provide qualified personnel to perform required tests and
inspections.

1. Notify Design Professional and Contractor promptly of irregularities or
deficiencies observed in the Work during performance of its services.

2. Determine the location from which test samples will be taken and in which in-situ
tests are conducted.

3. Conduct and interpret tests and inspections and state in each report whether
tested and inspected work complies with or deviates from requirements.

4. Submit a certified written report, in duplicate, of each test, inspection, and similar
quality-control service through Contractor.

5. Do not release, revoke, alter, or increase the Contract Document requirements or
approve or accept any portion of the Work.

6. Do not perform any duties of Contractor.

G. Associated Services: Cooperate with agencies performing required tests, inspections,
and similar quality-control services, and provide reasonable auxiliary services as
requested. Notify agency sufficiently in advance of operations to permit assignment of
personnel. Provide the following:

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3 Adequate quantities of representative samples of materials that require testing

and inspecting. Assist agency in obtaining samples.

Facilities for storage and field curing of test samples.

Delivery of samples to testing agencies.

Preliminary design mix proposed for use for material mixes that require control by

testing agency.

7. Security and protection for samples and for testing and inspecting equipment at
Project site.

o ok
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H.

1.7

Coordination: Coordinate sequence of activities to accommodate required quality-
assurance and -control services with a minimum of delay and to avoid necessity of
removing and replacing construction to accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and
similar quality-control services required by the Contract Documents as a component of
the Contractor's quality-control plan. Coordinate and submit concurrently with
Contractor's construction schedule. Update as the Work progresses.

1. Distribution: Distribute schedule to Owner, Design Professional, testing
agencies, and each party involved in performance of portions of the Work where
tests and inspections are required.

SPECIAL TESTS AND INSPECTIONS

Special Tests and Inspections: Conducted by a qualified testing agency as required by
authorities having jurisdiction, as indicated in individual Specification Sections, and as
follows:

1. Verifying that manufacturer maintains detailed fabrication and quality-control
procedures and reviewing the completeness and adequacy of those procedures
to perform the Work.

2. Notifying Design Professional, and Contractor promptly of irregularities and
deficiencies observed in the Work during performance of its services.

3. Submitting a certified written report of each test, inspection, and similar quality-
control service to Design Professional with copy to Contractor and to authorities
having jurisdiction.

4, Submitting a final report of special tests and inspections at Substantial
Completion, which includes a list of unresolved deficiencies.

5. Interpreting tests and inspections and stating in each report whether tested and
inspected work complies with or deviates from the Contract Documents.

6. Retesting and reinspecting corrected work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A

3.2

ACCEPTABLE TESTING AGENCIES

As approved by Owner and Design Professional.

TEST AND INSPECTION LOG
Prepare a record of tests and inspections. Include the following:

1. Date test or inspection was conducted.
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2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4, Identification of testing agency or special inspector conducting test or inspection.

3.3

Maintain log at Project site. Post changes and modifications as they occur. Provide
access to test and inspection log for Engineer’s reference during normal working hours.

REPAIR AND PROTECTION

General: On completion of testing, inspecting, sample taking, and similar services,
repair damaged construction and restore substrates and finishes.

1.

Provide materials and comply with installation requirements specified in other
Specification Sections or matching existing substrates and finishes. Restore
patched areas and extend restoration into adjoining areas with durable seams
that are as invisible as possible. Comply with the Contract Document
requirements for cutting and patching in Division 1 Section "Execution
Requirements."

Protect construction exposed by or for quality-control service activities.

Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality-control services.

END OF SECTION 014000
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PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

Section includes requirements for temporary utilities, support facilities, and security and
protection facilities.

Related Sections:

1. Division 1 Section "Summary" for limitations on work restrictions and utility
interruptions.
2. Division 3 Section "Dewatering" for disposal of ground water at Project site.

USE CHARGES

General: Installation and removal of and use charges for temporary facilities shall be
included in the Contract Sum unless otherwise indicated. Allow other entities to use
temporary services and facilities without cost, including, but not limited to Owner,
Design Professional, testing agencies, and authorities having jurisdiction.

Sewer Service: Pay sewer service use charges for sewer usage by all entities for
construction operations.

Water Service: Pay water service use charges for water used by all entities for
construction operations.

Electric Power Service: Pay electric power service use charges for electricity used by
all entities for construction operations.

INFORMATIONAL SUBMITTALS

Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas
for construction personnel.

Erosion- and Sedimentation-Control Plan: Show compliance with requirements of EPA
Construction General Permit or authorities having jurisdiction, whichever is more
stringent.

Moisture-Protection Plan: Describe procedures and controls for protecting materials

and construction from water absorption and damage, including delivery, handling, and

storage provisions for materials subject to water absorption or water damage,
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1.5

1.6

discarding water-damaged materials, protocols for mitigating water intrusion into
completed Work, and replacing water damaged Work.

1. Indicate sequencing of all work that requires water. Show procedures for
verifying that wet construction has dried sufficiently to permit installation of finish
materials.

QUALITY ASSURANCE

Electric Service: Comply with NECA, NEMA, and UL standards and regulations for
temporary electric service. Install service to comply with NFPA 70.

Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect
each temporary utility before use. Obtain required certifications and permits.

PROJECT CONDITIONS

Temporary Use of Permanent Facilities: Engage installer of each permanent service to
assume responsibility for operation, maintenance, and protection of each permanent
service during its use as a construction facility before Owner's acceptance, regardless
of previously assigned responsibilities.

PART 2 - PRODUCTS

2.1

A

22

MATERIALS

Temporary Chain-Link Fencing: Minimum 2-inch, 0.148-inch thick, galvanized steel,
chain-link fabric fencing; minimum 6 feet high with galvanized steel pipe posts;
minimum 2-3/8-inch- OD line posts and 2-7/8-inch OD corner and pull posts, with 1-
5/8-inch OD top and bottom rails. Provide concrete bases for supporting posts.
Provide access gates as required for movement of personnel, vehicles, and equipment.

Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock
wool; with maximum flame-spread and smoke-developed indexes of 25 and 50,
respectively.

TEMPORARY FACILITIES

Field Offices, General: Prefabricated or mobile units with serviceable finishes,
temperature controls, and foundations adequate for normal loading and meeting the

requirements of the building inspector.

Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to
accommodate materials and equipment for construction operations.
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PART 3 - EXECUTION

3.1

A

3.2

INSTALLATION, GENERAL

Locate facilities where they will serve Project adequately and result in minimum
interference with performance of the Work. Relocate and modify facilities as required
by progress of the Work.

1. Locate facilities to limit site disturbance as specified in Division 1 Section
"Summary."

Provide each facility ready for use when needed to avoid delay. Do not remove until
facilities are no longer needed or are replaced by authorized use of completed
permanent facilities.

TEMPORARY UTILITY INSTALLATION
General: Install temporary service.
Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.

Water Service: Install temporary water service and distribution piping in sizes and
pressures adequate for construction.

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use
of construction personnel. Comply with requirements of authorities having jurisdiction
for type, number, location, operation, and maintenance of fixtures and facilities.

Heating and Cooling: Provide temporary heating and cooling required by construction
activities for curing or drying of completed installations or for protecting installed
construction from adverse effects of low temperatures or high humidity. Select
equipment that will not have a harmful effect on completed installations or elements
being installed.

Ventilation and Humidity Control: Provide temporary ventilation required by
construction activities for curing or drying of completed installations or for protecting
installed construction from adverse effects of high humidity. Select equipment that will
not have a harmful effect on completed installations or elements being installed.
Coordinate ventilation requirements to produce ambient condition required and
minimize energy consumption.

1. Provide dehumidification systems when required to reduce substrate moisture
levels to level required to allow installation or application of finishes.

Electric Power Service: Provide electric power service and distribution system of
sufficient size, capacity, and power characteristics required for construction operations.

1. Install electric power service overhead or underground as required.
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3.3

H.

Lighting: Provide temporary lighting with local switching that provides adequate
illumination for construction operations, observations, inspections, and traffic
conditions.

1. Install and operate temporary lighting that fulfills security and protection
requirements without operating entire system.
2. Install lighting for Project identification sign.

SUPPORT FACILITIES INSTALLATION
General: Comply with the following:

1. Provide construction for temporary offices, shops, and sheds located within
construction area or within 30 ft. of building lines that is noncombustible
according to ASTM E 136. Comply with NFPA 241.

2. Maintain support facilities until Design Professional schedules Substantial
Completion inspection. Remove before Substantial Completion. Personnel
remaining after Substantial Completion will be permitted to use permanent
facilities, under conditions acceptable to Owner.

Temporary Roads and Paved Areas: Construct and maintain temporary roads and
paved areas adequate for construction operations. Locate temporary roads and paved
areas as indicated on Drawings.

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply
treatment as required to minimize dust.

Traffic Controls: Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain including curbs, pavement, and
utilities.

2. Maintain access for fire-fighting equipment and access to fire hydrants.

Parking: Provide parking areas for construction personnel.

Dewatering Facilities and Drains: Comply with requirements of authorities having
jurisdiction. Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or
adjoining properties nor endanger permanent Work or temporary facilities.
2. Remove snow and ice as required to minimize accumulations.

Project Signs: Provide Project signs as indicated. Unauthorized signs are not
permitted.

1. Identification Signs: Provide Project identification signs as indicated on
Drawings.

2. Temporary Signs: Provide other signs as indicated and as required to inform
public and individuals seeking entrance to Project.

a. Provide temporary, directional signs for construction personnel and visitors.
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3. Maintain and touchup signs so they are legible at all times.

Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to
handle waste from construction operations. Comply with requirements of authorities
having jurisdiction. Comply with Division 1 Section "Execution Requirements" for
progress cleaning requirements.

Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.

1. Truck cranes and similar devices used for hoisting materials are considered
"tools and equipment" and not temporary facilities.

Temporary Stairs: Until permanent stairs are available, provide temporary stairs where
ladders are not adequate.

Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be
permitted, provided stairs are protected and finishes restored to new condition at time
of Substantial Completion.

SECURITY AND PROTECTION FACILITIES INSTALLATION

Environmental Protection: Provide protection, operate temporary facilities, and
conduct construction as required to comply with environmental regulations and that
minimize possible air, waterway, and subsoil contamination or pollution or other
undesirable effects.

1. Comply with work restrictions specified in Division 1 Section "Summary."

Temporary Erosion and Sedimentation Control: Comply with requirements of 2003
EPA Construction General Permit or authorities having jurisdiction, whichever is more
stringent and requirements specified in Division 2 Section "Site Clearing."

Temporary Erosion and Sedimentation Control: Provide measures to prevent soil
erosion and discharge of soil-bearing water runoff and airborne dust to undisturbed
areas and to adjacent properties and walkways, according to erosion- and
sedimentation-control Drawings and requirements of 2003 EPA Construction General
Permit or authorities having jurisdiction, whichever is more stringent.

1. Verify that flows of water redirected from construction areas or generated by
construction activity do not enter or cross tree- or plant- protection zones.

2. Inspect, repair, and maintain erosion- and sedimentation-control measures
during construction until permanent vegetation has been established.

3. Clean, repair, and restore adjoining properties and roads affected by erosion and
sedimentation from the project site during the course of the project.

4, Remove erosion and sedimentation controls and restore and stabilize areas
disturbed during removal.

Stormwater Control: Comply with requirements of authorities having jurisdiction.

Provide barriers in and around excavations and subgrade construction to prevent
flooding by runoff of stormwater from heavy rains.
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E.

3.5

Tree and Plant Protection: Install temporary fencing located as indicated or outside the
drip line of trees to protect vegetation from damage from construction operations.
Protect tree root systems from damage, flooding, and erosion.

Pest Control: Engage pest-control service to recommend practices to minimize
attraction and harboring of rodents, roaches, and other pests and to perform
extermination and control procedures at regular intervals so Project will be free of pests
and their residues at Substantial Completion. Obtain extended warranty for Owner.
Perform control operations lawfully, using environmentally safe materials.

Site Enclosure Fence: Before construction operations begin, furnish and install site
enclosure fence in a manner that will prevent people and animals from easily entering
site except by entrance gates.

1. Extent of Fence: As required to enclose entire Project site or portion determined
sufficient to accommodate construction operations.

2. Maintain security by limiting number of keys and restricting distribution to
authorized personnel. Furnish one set of keys to Owner.

Security Enclosure and Lockup: Install temporary enclosure around partially
completed areas of construction. Provide lockable entrances to prevent unauthorized
entrance, vandalism, theft, and similar violations of security. Lock entrances at end of
each work day.

Barricades, Warning Signs, and Lights: Comply with requirements of authorities
having jurisdiction for erecting structurally adequate barricades, including warning
signs and lighting.

Temporary Egress: Maintain temporary egress from existing occupied facilities as
indicated and as required by authorities having jurisdiction.

Temporary Fire Protection: Install and maintain temporary fire-protection facilities of
types needed to protect against reasonably predictable and controllable fire losses.
Comply with NFPA 241.

1. Restrict smoking to designated smoking areas only.

Supervise welding operations, combustion-type temporary heating units, and
similar sources of fire ignition according to requirements of authorities having
jurisdiction.

3. Develop and supervise an overall fire-prevention and -protection program for
personnel at Project site. Review needs with local fire department and establish
procedures to be followed. Instruct personnel in methods and procedures. Post
warnings and information.

MOISTURE AND MOLD CONTROL

Contractor's Moisture-Protection Plan: Avoid trapping water in finished work.
Document visible signs of mold that may appear during construction.

Exposed Construction Phase: Before installation of weather barriers, when materials
are subject to wetting and exposure and to airborne mold spores, protect as follows:
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1. Protect porous materials from water damage.

2. Protect stored and installed material from flowing or standing water.

3. Keep porous and organic materials from coming into prolonged contact with
concrete.

4, Remove standing water from decks.

5 Keep deck openings covered or dammed.

Partially Enclosed Construction Phase: After installation of weather barriers but before
full enclosure and conditioning of building, when installed materials are still subject to
infiltration of moisture and ambient mold spores, protect as follows:

1. Do not load or install drywall or other porous materials or components, or items
with high organic content, into partially enclosed building.

2. Keep interior spaces reasonably clean and protected from water damage.

3. Periodically collect and remove waste containing cellulose or other organic
matter.

4. Discard or replace water-damaged material.

5. Do not install material that is wet.

6. Discard, replace or clean stored or installed material that begins to grow mold.

7. Perform work in a sequence that allows any wet materials adequate time to dry

before enclosing the material in drywall or other interior finishes.

OPERATION, TERMINATION, AND REMOVAL

Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste
and abuse, limit availability of temporary facilities to essential and intended uses.

Maintenance: Maintain facilities in good operating condition until removal.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve
indicated results and to avoid possibility of damage.

Temporary Facility Changeover: Do not change over from using temporary security
and protection facilities to permanent facilities until Substantial Completion.

Termination and Removal: Remove each temporary facility when need for its service
has ended, when it has been replaced by authorized use of a permanent facility, or no
later than Substantial Completion. Complete or, if necessary, restore permanent
construction that may have been delayed because of interference with temporary
facility. Repair damaged Work, clean exposed surfaces, and replace construction that
cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of
Contractor. Owner reserves right to take possession of Project identification
signs.

2. Remove temporary roads and paved areas not intended for or acceptable for
integration into permanent construction. Where area is intended for landscape
development, remove soil and aggregate fill that do not comply with requirements
for fill or subsoil. Remove materials contaminated with road oil, asphalt and
other petrochemical compounds, and other substances that might impair growth
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of plant materials or lawns. Repair or replace street paving, curbs, and sidewalks
at temporary entrances, as required by authorities having jurisdiction.

3. At Substantial Completion, repair, renovate, and clean permanent facilities used

during construction period. Comply with final cleaning requirements specified in
Division 1 Section "Closeout Procedures."

END OF SECTION 015000
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BANDERA FARMS 017419
PARK PROJECT CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and

Supplementary Conditions and other Division 01 Specification Sections, apply to this

Section.

SUMMARY

Section includes administrative and procedural requirements for the following:

1. Salvaging nonhazardous demolition and construction waste.

2. Recycling nonhazardous demolition and construction waste.

3. Disposing of nonhazardous demolition and construction waste.

Related Requirements:

1. Section 311000 "Site Clearing" for disposition of waste resulting from site
clearing and removal of above- and below-grade improvements.

DEFINITIONS

Construction Waste: Building, structure, and site improvement materials and other solid

waste resulting from construction, remodeling, renovation, or repair operations.

Construction waste includes packaging.

Demolition Waste: Building, structure, and site improvement materials resulting from
demolition operations.

Disposal: Removal of demolition or construction waste and subsequent salvage,
recycling, or deposit in landfill, incinerator acceptable to authorities having jurisdiction,
or designated spoil areas on Owner’s property.

Recycle: Recovery of demolition or construction waste for subsequent processing in
preparation for reuse.

Salvage: Recovery of demolition or construction waste and subsequent reuse in
another facility.

Salvage and Reuse: Recovery of demolition or construction waste and subsequent
incorporation into the Work.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition and construction waste become property of
Contractor.

017419 -1



BANDERA FARMS 017419
PARK PROJECT CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

B.

1.5

1.6

1.7

Historic items, relics, antiques, and similar objects including, but not limited to,
cornerstones and their contents, commemorative plagues and tablets, and other items
of interest or value to Owner that may be uncovered during demolition remain the
property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.

ACTION SUBMITTALS

Waste Management Plan: Submit plan within 7 days of date established for the Notice
to Proceed the Notice of Award.

INFORMATIONAL SUBMITTALS

Records of Donations: Indicate receipt and acceptance of salvageable waste donated
to individuals and organizations. Indicate whether organization is tax exempt.

Recycling and Processing Facility Records: Indicate receipt and acceptance of
recyclable waste by recycling and processing facilities licensed to accept them. Include
manifests, weight tickets, receipts, and invoices.

Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by
landfills and incinerator facilities licensed to accept them. Include manifests, weight
tickets, receipts, and invoices.

QUALITY ASSURANCE

Regulatory Requirements: Comply with transportation and disposal regulations of
authorities having jurisdiction.

PART 2 - PRODUCTS

PART 3 - EXECUTION

3.1

A.

PLAN IMPLEMENTATION

General: Provide handling, containers, storage, signage, transportation, and other
items as required to implement waste management plan during the entire duration of
the Contract.

1. Comply with operation, termination, and removal requirements in Section 015000
"Temporary Facilities and Controls."

Training: Train workers, subcontractors, and suppliers on proper waste management
procedures, as appropriate for the Work.
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BANDERA FARMS 017419
PARK PROJECT CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

1. Distribute waste management plan to everyone concerned within three days of
submittal return.

2. Distribute waste management plan to entities when they first begin work on-site.
Review plan procedures and locations established for salvage, recycling, and
disposal.

C. Site Access and Temporary Controls: Conduct waste management operations to
ensure minimum interference with roads, streets, walks, walkways, and other adjacent
occupied and used facilities.

1. Designate and label specific areas on Project site necessary for separating
materials that are to be salvaged and recycled.

2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling
dust and dirt, environmental protection, and noise control.

3.2 DISPOSAL OF WASTE
A.  General: Except for items or materials to be salvaged or recycled, remove waste

materials from Project site and legally dispose of them in a landfill or incinerator
acceptable to authorities having jurisdiction.

1. Except as otherwise specified, do not allow waste materials that are to be
disposed of to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent

surfaces and areas.

B.  Burning: Do not burn waste materials.

END OF SECTION 017419
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BANDERA FARMS 017700
PARK PROJECT CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

Section includes administrative and procedural requirements for contract closeout,
including, but not limited to, the following:

Substantial Completion procedures.

Final completion procedures.

Warranties.

Final cleaning.

Follow-up service and repairs during warranty period.

aORrON~

Related Sections:

1 Division 1 Section "Execution Requirements" for progress cleaning of Project
site.

2. Division 1 Section "Project Record Documents" for submitting Record Drawings,
Record Specifications, and Record Product Data.

3. Division 1 Section "Operation and Maintenance Data" for operation and
maintenance manual requirements.

4. Division 1 Section "Demonstration and Training" for requirements for instructing
Owner's personnel.

5. Divisions 2 through 16 Sections for specific closeout and special cleaning
requirements for the Work in those Sections.

SUBSTANTIAL COMPLETION

Preliminary Procedures: Before requesting inspection for determining date of
Substantial Completion, complete the following. List items below that are incomplete
with request.

1. Prepare a list of items to be completed and corrected (punch list), the value of
items on the list, and reasons why the Work is not complete.
2. Advise Owner of pending insurance changeover requirements.

3. Submit specific warranties, workmanship bonds, maintenance service
agreements, final certifications, and similar documents.

4, Obtain and submit releases permitting Owner unrestricted use of the Work and
access to services and utilities. Include occupancy permits, operating
certificates, and similar releases.

5. Prepare and submit Project Record Documents, operation and maintenance
manuals, damage or settlement surveys, property surveys, and similar final
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BANDERA FARMS 017700
PARK PROJECT CLOSEOUT PROCEDURES

1.4

9.

10.

11.
12.

13.
14.

record information.

Deliver tools, spare parts, extra materials, and similar items to location
designated by Owner. Label with manufacturer's name and model number
where applicable.

Make final changeover of permanent locks and deliver keys to Owner. Advise
Owner's personnel of changeover in security provisions.

Complete startup testing and functional testing of all equipment, systems, and
instrumentation and controls.

Submit test/adjust/balance records.

Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

Advise Owner of changeover in heat and other utilities.

Submit changeover information related to Owner's occupancy, use, operation,
and maintenance.

Complete final cleaning requirements, including touchup painting.

Touch up and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

Inspection: Submit a written request for inspection for Substantial Completion. On
receipt of request, Design Professional will either proceed with inspection or notify
Contractor of unfulfilled requirements. Design Professional will prepare the Certificate
of Substantial Completion after inspection or will notify Contractor of items, either on
Contractor's list or additional items identified by Design Professional, that must be
completed or corrected before certificate will be issued.

1.

2.

Reinspection: Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

Results of completed inspection will form the basis of requirements for final
completion.

FINAL COMPLETION

Preliminary Procedures: Before requesting final inspection for determining final
completion, complete the following:

1.

oo

Submit a final Application for Payment according to Division 1 Section "Payment
Procedures."

Complete one month (30 days) of successful operation of all equipment,
instrumentation and controls with effluent testing conducted by the Owner that
indicates that the plant is successfully meeting all effluent requirements.

Submit certified copy of Design Professional's Substantial Completion inspection
list of items to be completed or corrected (punch list), endorsed and dated by
Design Professional. The certified copy of the list shall state that each item has
been completed or otherwise resolved for acceptance.

Submit evidence of final, continuing insurance coverage complying with
insurance requirements.

Submit pest-control final inspection report and warranty.

Instruct Owner's personnel in operation, adjustment, and maintenance of
products, equipment, and systems.
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PARK PROJECT CLOSEOUT PROCEDURES

B.

1.5

1.6

Inspection: Submit a written request for final inspection for acceptance. On receipt of
request, Design Professional will either proceed with inspection or notify Contractor of
unfulfilled requirements. Design Professional will prepare a final Certificate for
Payment after inspection or will notify Contractor of construction that must be
completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

LIST OF INCOMPLETE ITEMS (PUNCH LIST)

Organization of List: Include name and identification of each space and area affected
by construction operations for incomplete items and items needing correction including,
if necessary, areas disturbed by Contractor that are outside the limits of construction

1. Organize list of structures, pump stations, unit operations and processes,
buildings, pumps, blowers, etc.
2. Organize items applying to each space by major elements, equipment items,

etc.
3. Include the following information at the top of each page:
a. Project name.
b. Date.
C. Name of Design Professional.
d. Name of Contractor.
e. Page number.

4, Submit list of incomplete items in the following format:

a. PDF electronic file.
b. Three paper copies of product schedule or list, unless otherwise indicated.
Design Professional will return 2 copies.

WARRANTIES

Submittal Time: Submit written warranties on request of Design Professional for
designated portions of the Work where commencement of warranties other than date of
Substantial Completion is indicated.

Partial Occupancy: Submit properly executed warranties within 15 days of completion
of designated portions of the Work that are completed and occupied or used by Owner
during construction period by separate agreement with Contractor.

Organize warranty documents into an orderly sequence based on the table of contents

of the Project Manual.

1. Scan warranties and bonds and assemble complete warranty and bond submittal
package into a single indexed electronic PDF file with links enabling navigation to
each item. Provide table of contents at beginning of document.

During the one-month performance testing period, the contractor and SBR equipment
manufacturer shall immediately make any necessary repairs, adjustments, etc. to any
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BANDERA FARMS 017700
PARK PROJECT CLOSEOUT PROCEDURES

equipment to correct any deficiencies in the operation and performance at no additional
expense to the Owner.

E. After the one-month performance testing period and during the warranty period, the
contractor and the SBR equipment supplier shall respond immediately to correct
equipment operational and performance issues at no cost to the owner.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer
or fabricator of the surface to be cleaned. Do not use cleaning agents that are
potentially hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A.  General: Perform final cleaning. Conduct cleaning and waste-removal operations to
comply with local laws and ordinances and Federal and local environmental and
antipollution regulations.

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning.
Clean each surface or unit to condition expected in an average commercial building
cleaning and maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for
certification of Substantial Completion for entire Project or for a portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction
activities, including landscape development areas, of rubbish, waste
material, litter, and other foreign substances.

b. Sweep paved areas broom clean. Remove petrochemical spills, stains,
and other foreign deposits.

C. Rake grounds that are neither planted nor paved to a smooth, even-
textured surface.

d. Remove tools, construction equipment, machinery, and surplus material
from Project site.

e. Remove snow and ice to provide safe access to building.

f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free
condition, free of stains, films, and similar foreign substances. Avoid
disturbing natural weathering of exterior surfaces. Restore reflective
surfaces to their original condition.

g. Remove debris and surface dust from limited access spaces, including
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and
similar spaces.

h. Sweep concrete floors broom clean in unoccupied spaces.
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BANDERA FARMS
PARK PROJECT

qg.

017700
CLOSEOUT PROCEDURES

Clean transparent materials, including mirrors and glass in doors and
windows. Remove glazing compounds and other noticeable, vision-
obscuring materials. Replace chipped or broken glass and other damaged
transparent materials. Polish mirrors and glass, taking care not to scratch
surfaces.

Remove labels that are not permanent.

Touch up and otherwise repair and restore marred, exposed finishes and
surfaces. Replace finishes and surfaces that cannot be satisfactorily
repaired or restored or that already show evidence of repair or restoration.

1) Do not paint over "UL" and other required labels and identification,
including mechanical and electrical nameplates.

Wipe surfaces of mechanical and electrical equipment and similar
equipment. Remove excess lubrication, paint and mortar droppings, and
other foreign substances.

Replace parts subject to operating conditions during construction that may
impede operation or reduce longevity.

Clean plumbing fixtures to a sanitary condition, free of stains, including
stains resulting from water exposure.

Replace disposable air filters and clean permanent air filters. Clean
exposed surfaces of diffusers, registers, and grills.

Clean light fixtures, lamps, globes, and reflectors to function with full
efficiency. Replace burned-out bulbs, and those noticeably dimmed by
hours of use, and defective and noisy starters in fluorescent and mercury
vapor fixtures to comply with requirements for new fixtures.

Leave Project clean and ready for occupancy.

C. Pest Control: Engage an experienced, licensed exterminator to make a final inspection
and rid Project of rodents, insects, and other pests. Prepare a report.

D. Construction Waste Disposal: Comply with waste disposal requirements in Division 1
Section "Temporary Facilities and Controls".

END OF SECTION 017700
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BANDERA FARMS 017810
PARK PROJECT PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1

1.2

1.3

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

Section includes administrative and procedural requirements for project record
documents, including the following:

1. Submit marked-up Progress Record Drawings and Newly Prepared Record
Drawings including the following contract document drawing sheets:

a. General Drawing Sheets.

b. Civil Drawing Sheets.

c. Mechanical Drawing Sheets.
d. Structural Drawing Sheets.

e. Electrical Drawing Sheets.

f.  Architectural Drawing Sheets.

g. Landscape Architectural Drawing Sheets.

h. Instrumentation and Control Sheets.
Related Sections:
1. Division 1 Section "Execution Requirements" for final property survey.
2. Division 1 Section "Closeout Procedures" for general closeout procedures.

3. Division 1 Section "Operation and Maintenance Data" for operation and
maintenance manual requirements.

4, Divisions 2 through 16 Sections for specific requirements for project record
documents of the Work in those Sections.

CLOSEOUT SUBMITTALS
Record Drawings: Comply with the following:

1. Number of Copies: Submit one set of Newly Prepared Record Drawings which
illustrate the clouded plan revisions cross referenced to change orders and/or
RFI implemented design revisions.
2. Number of Copies: Submit copies of record Drawings as follows:
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BANDERA FARMS 017810
PARK PROJECT PROJECT RECORD DOCUMENTS

a. Initial Submittal: Submit one PDF electronic file of marked-up record prints
and one set(s) of plots from corrected record digital data files. Design
Professional will indicate whether general scope of changes, additional
information recorded, and quality of drafting are acceptable.

b. Final Submittal: Submit one set of Newly Prepared Record Drawings
which illustrate the clouded plan revisions cross referenced to change
orders and/or RFI implemented design revisions. Provide one pdf
electronic file. Print each drawing whether or not changes and additional
information were recorded.

B.  RFI Catalog: Comply with the following:
1. Catalog project RFI's in binder in chronological form.
1. Provide RFI TOC and reference RFI subject.
2. Provide in PDF form.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A.  Progress Record Prints: Maintain one set of marked-up copies of the Contract
Drawings and Shop Drawings.

1. Preparation: Mark progress record prints to show the actual installation where
installation varies from that shown originally. Require individual or entity who
obtained record data, whether individual or entity is Installer, subcontractor, or
similar entity, to provide information for preparation of corresponding marked-up
record prints.

a. Give particular attention to information on concealed elements that would
be difficult to identify or measure and record later.

Accurately record information in an acceptable drawing technique.

Record data as soon as possible after obtaining it.

Record and check the markup before enclosing concealed installations.
Cross-reference record prints to corresponding archive photographic
documentation.

©caoo

2. Content: Types of items requiring marking include, but are not limited to, the
following:

Dimensional changes in Drawings.

Revisions to details shown on Drawings.

Depths of foundations below first floor.

Locations and depths of underground utilities.

Revisions to routing of piping and conduits.

Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Locations of concealed internal utilities.

Changes made by Change Order or Work Change Directive.
Changes made following Design Professional’s written orders.

AT T S@T0a0oT
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BANDERA FARMS 017810
PARK PROJECT PROJECT RECORD DOCUMENTS

l. Details not on the original Contract Drawings.
m.  Field records for variable and concealed conditions.
n. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings and Shop Drawings completely and accurately.
Utilize personnel proficient at recording graphic information in production of
marked-up record prints.

4, Mark important additional information that was either shown schematically or
omitted from original Drawings.

5. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Design Professional. When
authorized, prepare a full set of corrected digital data files of the Contract Drawings, as
follows:

1. Format: Same digital data software program, version, and operating system as
the original Contract Drawings.

2. Format: Annotated PDF electronic file.

3 Incorporate changes and additional information previously marked on record

prints. Delete, redraw, and add details and notations where applicable.

Refer instances of uncertainty to Design Professional for resolution.

Design Professional will furnish Contractor one set of digital data files of the

Contract Drawings for use in recording information.

ok

a. Refer to Division 1 Section "Submittal Procedures" for requirements related
to use of Design Professional's digital data files.

b. Design Professional will provide data file layer information. Record
markups in separate layers.

C. Newly Prepared Record Drawings: Prepare new drawings which illustrate the clouded
plan revisions cross referenced to change orders and/or RFI implemented design
revisions.

1. Consult Design Professional for proper scale and scope of detailing and
notations required to record the actual physical installation and its relation to
other construction. Integrate newly prepared record Drawings into record
Drawing sets; comply with procedures for formatting, organizing, copying,
binding, and submitting.

D. Format: Identify and date each record Drawing; include the designation "PROJECT

RECORD DRAWING" in a prominent location.

1. Record Prints: Organize record prints and newly prepared record Drawings into
manageable sets. Include identification on cover sheets.

2. Format: Annotated PDF electronic (signed and sealed)

3 Record Digital Data Files: Organize digital data information into separate
electronic files that correspond to each sheet of the Contract Drawings. Name
each file with the sheet identification. Include identification in each digital data
file.

4. Identification: As follows:

a. Project name.
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PARK PROJECT PROJECT RECORD DOCUMENTS
b. Date.
C. Designation "PROJECT RECORD DRAWINGS."
d. Name of Design Professional.
e. Name of Contractor.

2.2

MISCELLANEOUS RECORD SUBMITTALS

Assemble miscellaneous records required by other Specification Sections for
miscellaneous record keeping and submittal in connection with actual performance of
the Work. Bind or file miscellaneous records and identify each, ready for continued
use and reference.

Format: Submit miscellaneous record submittals as PDF electronic file of marked up
miscellaneous record submittals.

1. Include miscellaneous record submittals directory organized by specification
section number and title, electronically linked to each item of miscellaneous
record submittals.

PART 3 - EXECUTION

3.1

A.

RECORDING AND MAINTENANCE

Recording: Maintain one copy of each submittal during the construction period for
project record document purposes. Post changes and modifications to project record
documents as they occur; do not wait until the end of Project.

Maintenance of Record Documents and Samples: Store record documents and
Samples in the field office apart from the Contract Documents used for construction.
Do not use project record documents for construction purposes. Maintain record
documents in good order and in a clean, dry, legible condition, protected from
deterioration and loss. Provide access to project record documents for Design
Professional’s reference during normal working hours.

Review: Design Professional to review record drawings each month prior to approving
pay application request.

END OF SECTION 017810
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BANDERA FARMS 329100
PARK PROJECT PLANTING SOIL

PART 1 - GENERAL

1.1 SUMMARY

A. The scope of work includes all labor, materials, tools, supplies, equipment, facilities,
transportation and services necessary for, and incidental to performing all operations
in connection with furnishing, delivery, and installation of Planting Soil and /or the
modification of existing site soil for use as Planting Soil, complete as shown on the
drawings and as specified herein.

B. The scope of work in this section includes, but is not limited to, the following:
1. Locate, purchase, deliver and install Imported Planting Soil and soil amendments.
2. Harvest and stockpile existing site soils suitable for Planting Soil.

3. Modify existing stockpiled site soil.
a. Modify existing site soil in place for use as Planting Soil.

b. Install existing or modified existing soil for use as Planting Soil.
Fine grade Planting Soil.
Install Compost into Planting Soil.

Clean up and disposal of all excess and surplus material.

1.2 CONTRACT DOCUMENTS

A. Shall consist of specifications, general conditions, and the drawings. The intent of
these documents is to include all labor, materials, and services necessary for the
proper execution of the work. The documents are to be considered as one. Whatever
is called for by any parts shall be as binding as if called for in all parts.

1.3 RELATED DOCUMENTS AND REFERENCES
A. Related Documents:

1. Drawings and general provisions of contract, including general and supplementary
conditions and Division | specifications, apply to work of this section.

2. Related Specification Section
a. Section 31200 — Earth Moving
b. Section 329300 - Plants
c. Section 328400 - Irrigation
d. Section 329200 - Turf and Grasses

B. References: The following specifications and standards of the organizations and
documents listed in this paragraph form a part of the Specification to the extent
required by the references thereto. In the event the requirements of the following
referenced standards and specification conflict with this specification section the
requirements of this specification shall prevail. In the event the requirements of any of
the following referenced standards and specifications conflict with each other the
more stringent requirement shall prevail.
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1.4

1.5

1.6

1.7

1. ASTM: American Society of Testing Materials cited section numbers.

2. U.S. Department of Agriculture, Natural Resources Conservation Service, 2003.
National Soil Survey Handbook, title 430-VI. Available Online.

3. US Composting Council www.compostingcouncil.org and
http://compostingcouncil.org/admin/wp-content/plugins/wp-
pdfupload/pdf/191/LandscapeArch Specs.pdf.

4. Methods of Soil Analysis, as published by the Soil Science Society of America
(http://www.soils.org/).

5. Up by Roots: healthy soils and trees in the built environment. 2008. J. Urban.
International Society of Arboriculture, Champaign, IL.

VERIFICATION

A

All scaled dimensions on the drawings are approximate. Before proceeding with any
work, the Contractor shall carefully check and verify all dimensions and quantities and
shall immediately inform the Design Professional of any discrepancies between the
information on the drawings and the actual conditions, refraining from doing any work
in said areas until given approval to do so by the Design Professional.

PERMITS AND REGULATIONS

A

The Contractor shall obtain and pay for all permits related to this section of the work
unless previously excluded under provision of the contract or general conditions. The
Contractor shall comply with all laws and ordinances bearing on the operation or
conduct of the work as drawn and specified. If the Contractor observes that a conflict
exists between permit requirements and the work outlined in the contract documents,
the Contractor shall promptly notify the Design Professional in writing including a
description of any necessary changes and changes to the contract price resulting
from changes in the work.

. Wherever references are made to standards or codes in accordance with which work

is to be performed or tested, the edition or revision of the standards and codes current
on the effective date of this contract shall apply, unless otherwise expressly set forth.

. In case of conflict among any referenced standards or codes or among any

referenced standards and codes and the specifications, the more restrictive standard
shall apply or Design Professional shall determine which shall govern.

PROTECTION OF WORK, PROPERTY AND PERSON

A.

The Contractor shall adequately protect the work, adjacent property, and the pubilic,
and shall be responsible for any damages or injury due to the Contractor’s actions.

CHANGES IN WORK

A. The Design Professional may order changes in the work, and the contract sum

adjusted accordingly. All such orders and adjustments plus claims by the Contractor
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BANDERA FARMS 329100
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for extra compensation must be made and approved in writing before executing the
work involved.

B. All changes in the work, notifications and contractor’s request for information (RFI)
shall conform to the contract general condition requirements.

1.8 CORRECTION OF WORK

A. The Contractor shall re-execute any work that fails to conform to the requirements of
the contract and shall remedy defects due to faulty materials or workmanship upon
written notice from the Design Professional, at the soonest possible time that can be
coordinated with other work and seasonal weather demands but not more than 180
(one hundred and eighty) days after notification.

1.9 DEFINITIONS

A. Acceptable drainage: Drainage rate is sufficient for the plants to be grown. Achieve
rates (inches per hour) or saturated hydraulic conductivity (millimeters per second)
comparable to the site’s reference soils and appropriate for vegetation and program
needs.

B. Amendment: material added to Topsoil to produce Planting Soil Mix. Amendments are
classified as general soil amendments, fertilizers, biological, and pH amendments.

C. Airtech Technology: Applications produced by Airtech Tools , www.airtechtools.com
which are pneumatic systems designed specifically to fracture and feed the soil
surroundings trees without harming the root system to increase water absorption,
reduce surface drainage, reduce water consumption and optimize root growth

D. Biological Amendment: Amendments such as Mycorrhizal additives, compost tea or
other products intended to change the soil biology.

E. Compacted soil: soil where the density of the soil is greater that the threshold for root
limiting, and further defined in this specification.

F. Compost: decomposed, stable organic material as defined by the US Composting
Council and further defined in this specification.

G. Drainage: The rate at which soil water moves through the soil transitioning the soil
from saturated condition to field capacity. Most often expressed as saturated
hydraulic conductivity (Ksat; units are inches per hour).

H. End of Warranty Acceptance: The date when the Design Professional accepts that
the plants and work in this section meet all the requirements of the warranty. It is
intended that the materials and workmanship warranty for Planting, Planting Soil, and
Irrigation (if applicable) work run concurrent with each other, and further defined in
this specification.

I. Existing Soil: Mineral soil existing at the locations of proposed planting after the
majority of the construction within and around the planting site is completed and just
prior to the start of work to prepare the planting area for soil modification and/or
planting, and further defined in this specification.

J. Fertilizer: amendment used for the purpose of adjusting soil nutrient composition and
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balance.

K. Fine grading: The final grading of the soil to achieve exact contours and positive
drainage, often accomplished by hand rakes or drag rakes other suitable devices, and
further defined in this specification, and further defined in this specification.

L. Finished grade: surface or elevation of Planting Soil after final grading and 12 months
of settlement of the soil, and further defined in this specification.

M. Graded soil: Soil where the A horizon has been stripped and relocated or re-spread;
cuts and fills deeper than 12 inches, and further defined in this specification.

N. Installed soil: Planting soil and existing site soil that is spread and or graded to form a
planting soil, and further defined in this specification.

O. Minor disturbance: Minor grading as part of agricultural work that only adjusts the A
horizon soil, minor surface compaction in the top 6 inches of the soil, applications of
fertilizers, installation of utility pipes smaller than 18 inches in diameter thru the soll
zone.

P. Design Professional: The person or entity, appointed by the Owner to represent their
interest in the review and approval of the work and to serve as the contracting
authority with the Contractor. The Design Professional may appoint other persons to
review and approve any aspects of the work

Q. Organic matter: carbon-containing material composed of both living organisms and
formerly living decomposing plant and animal matter. Soil organic matter (SOM)
content can be supplemented with compost or other partially decomposed plant and
animal material. SOM content is commonly measured using “loss on ignition” tests
that measure the amount of the element carbon.

R. Ped: a clump or clod of soil held together by a combination of clay, organic matter,
and fungal hyphae, retaining the original structure of the harvested soil.

S. Planting Soil: Topsoil, Restoration Soil, Raingarden Soil, Sod Infiltration Soil, Tree
Cell Soil, or Planting Soil Mixes which are imported or existing at the site, or made
from components that exist at the site, or are imported to the site; and further defined
in this specification.

T. Poor drainage: Soil drainage that is slower than that to which the plants can adapt.
This is a wide range of metrics, but generally if the soil is turning grey in color it is
reasonable preferable to either to plant moisture adaptive plants at smaller sizes that
are young in age with shallow root balls or look at options to improve the drainage

U. Reference Soil: soil native to a site as described in Natural Resources Conservation
Service Soil Surveys.

V. Scarify: Loosening and roughening the surface of soil and sub soil prior to adding
additional soil on top, and further defined in this specification.

W. Soil Fracturing: Deep loosening the soil to the depths specified by using a backhoe,
and further defined in this specification.

X. Soil Horizons: as defined in the USDA National Soil Survey Handbook
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242.

Y. Soil Tilling: Loosening the surface of the soil to the depths specified with a rotary tine
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tilling machine, roto tiller, (or spade tiller), and further defined in this specification.

Z. Soil trenching: Cutting narrow trenches thru the soil at the depths and spacing
specified to loosen the soil profile, and further defined in this specification.

AA.Subgrade: surface or elevation of subsoil remaining after completing excavation, or
top surface of a fill or backfill, before placing Planting Soil.

BB.Substantial Completion Acceptance: The date at the end of the Planting, Planting
Soil, and Irrigation installation (if applicable) where the Design Professional accepts
that all work in these sections is complete and the Warranty period has begun. This
date may be different than the date of substantial completion for the other sections of
the project, and further defined in this specification.

CC. Topsoil: naturally produced and harvested soil from the A horizon or upper layers
or the soil as further defined in this specification.

DD. Subsoil: Proposed lower “B” horizon of soil in landscape between the Topsoil and
Amended Subgrade. If conforming, sources may include existing subsoil unamended
or amended, existing subgrade amended, manufactured and/or imported subsoil
amended.

EE.Soil Profile: Proposed soil profile made up of amended subgrade (“C” horizon),
Subsoil (“B” horizon), Topsoil (“A” horizon), and mulch layer (“O” horizon).

FF.Amended Subgrade: Soil material remaining after completing excavation, filling or
backfilling. Subgrade resulting from Earth Moving may or may not be suitable for plant
growth and shall be tested and amended by the Contractor to ensure it functions as
the “C” horizon for the proposed landscape.

GG. Undisturbed soil: Soils with the original A horizon intact that have not been graded
or compacted. Soils that have been farmed, subjected to fire or logged but not
graded, and natural forested land will be considered as undisturbed.

1.10 SUBMITTALS
A. See the contract General Conditions for policy and procedures related to submittals.
B. Submit all product submittals eight (8) weeks prior to the start of the soil work.

C. Product data and certificates: For each type of manufactured product, submit data
and certificates that the product meets the specification requirements, signed by the
product manufacturer, and complying with the following:

1. Submit manufacturers or supplier’s product data, receipts and literature certified
analysis for standard products and bulk materials, complying with testing
requirements and referenced standards and specific requested testing.

a. For each Compost product submit the following analysis by a recognized
laboratory:
1.) pH
2.) Salt concentration (electrical conductivity)
3.) Moisture content %, wet weight basis
4.) Particle size % passing a selected mesh size, dry weight basis
5.) Stability carbon dioxide evolution rate mg CO2-C per g OM per day
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6.) Solvita maturity test

7.) Physical contaminants (inerts) %, dry weight basis

8.) US EPA Class A standard, 40CFR § 503.13, Tables 1 and 3 levels
Chemical Contaminants mg/kg (ppm)

b. For Coarse Sand product submit the following analysis by a recognized
laboratory:
1.) pH
2.) Particle size distribution (percent passing the following sieve sizes):
3/8 inch (9.5 mm)
No 4 (4.75 mm)
No 8 (2.36 mm)
No 16(1.18 mm)
No 30 (.60 mm)
No 50 (.30 mm)
No 100 (.15 mm)
No 200 (.075 mm)

D. Samples: Submit samples of each product and material, where required by Part 2 of

E.

the specification, to the Design Professional for approval. Label samples to indicate
product, characteristics, and locations in the work. Samples will be reviewed for
appearance only.

1. Submit samples a minimum of 8 weeks prior to the anticipated date of the start of
soil installation.

2. Samples of all Topsoil, Coarse Sand, Compost and Planting Soil shall be
submitted at the same time as the particle size and physical analysis of that
material.

Samples for Verification: For each of the following:

1. 1 quart (1 liter) of each type of proposed individual component - soil, sand, gravel,
expanded shale and all proposed organic amendments - in labeled plastic bags
showing sample name, location and date. Submit at least 8 weeks prior to
ordering or processing. Submit only conforming samples with test results at the
same time.

2. 2 gallons (7.6 liters) of each type of proposed Planting Soil mixes, in labeled
plastic containers showing percentage of each component, sample name, location
and date. Submit at least 28 days prior to ordering or processing. Submit only
conforming samples with test results at the same time.

Soil testing for Imported and Existing Topsoil, existing site soil to be modified as
Planting Soil and Planting Soil Mixes.

1. Soil testing: Submit soil test analysis report for each sample of Topsoil, existing
site soil and Planting Soil from an approved soil-testing laboratory and where
indicated in Part 2 of the specification as follows:

a. Submit Topsoail, Planting Soil, Compost, and Coarse Sand for testing at least 8
weeks before scheduled installation of Planting Soil Mixes. Submit Planting
Soil Mix test no more than 2 weeks after the approval of the Topsoil, Compost
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and Coarse Sand. Do not submit to the testing laboratory, Planting Soil Mixes,
for testing until all Topsoil, Compost and Coarse Sand have been approved.
b. If tests fail to meet the specifications, obtain other sources of material, retest
and resubmit until accepted by the Design Professional.
c. All soil testing will be at the expense of the Contractor.

Required tests per project area:
a. Restored Vegetated Area / Minimum Number of Soil Tests Required:
1. < 0.5 acre / 1 set for each soil restoration treatment zone type (see
Soil+Veg P4.1)
2. > 0.5 acre to < 1 acre /2 sets for each soil restoration treatment zone type
3. > 1 acre (0.40 hectares) to 2 acres / 3 sets for each soil restoration
treatment zone type
4. > 2 acres (0.81 hectares) to < 20 acres / 1 set per acre for each soil
restoration treatment zone type

Soil Restoration Testing: Test restored final soil conditions to ensure the following

soil restoration criteria are met:

a. Organic matter testing: Achieve appropriate organic matter for plant growth,
water storage, and infiltration.

1.) Amend soils with mature, stable compost such that, at minimum, the top
12 inches of soil (30.48 centimeters) contain at least three percent organic
matter or organic matter levels and depths that are comparable to the
site’s reference soil and appropriate for vegetation and program needs. Do
not use sphagnum peat or organic amendments that contain sphagnum
peat.

2.) Acceptable test methods for determining soil organic matter include the
most current version of ASTM D2974 Test Methods for Moisture, Ash, and
Organic

3.) Matter of Peat and Other Organic Soils and TMECC 05.07A Loss-On-
Ignition Organic Matter Method

Compaction or Infiltration characteristics: Complete soil compaction test OR

infiltration test.

a. Soil compaction testing (field test or undisturbed core sample only): following
installation or modification of soil, test soil compaction with a penetrometer.

1.) Ensure bulk densities within 100 percent of the root zone do not exceed
the maximum values given in SITES Figure 7.3-A or 7.3-B.

b. Infiltration Testing (field test only): achieve infiltration rates (inches per hour) or
saturated hydraulic conductivity (millimeters per second) comparable to the
site’s reference soils and appropriate for vegetation and program needs.

c. Soil chemical characteristics:

1.) Restore appropriate soil chemical characteristics for plant growth.

2.) Nutrient test shall include the testing laboratory recommendations for
supplemental additions to the soil for optimum growth of the plantings
specified.

3.) The minimum basic profile that must be tested includes nutrient levels by
parts per million:

- pH and buffer pH
- Soluble salts (electrical conductivity) of a 1:2 soil water
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sample measured in Milliohm per cm.

- Cation exchange capacity (CEC)

- Extractable phosphorus

- Potassium

- Calcium

- Magnesium

- Manganese

- Iron

- Zinc

4.) The pH, cation exchange capacity, and nutrient profiles should be

comparable to the original undisturbed soil or the site’s reference soil and
appropriate for vegetation and program needs. Salinity must be suitable for
regionally appropriate plant species.

OR

d. Soil biological function: Ensure that soil biological function is restored in
remediated soils. Soil biota assays are complex and vary regionally, making
potentially mineralizable nitrogen serve as a proxy assessment of biological
activity.

5. Provide a particle size analysis (% dry weight) and USDA soil texture analysis.

Soil testing of Planting Soil Mixes shall also include USDA gradation (percentage)
of gravel, coarse sand, medium sand, and fine sand in addition to silt and clay.

1.11  OBSERVATION OF THE WORK

A. The Design Professional may observe the work at any time. They may remove
samples of materials for conformity to specifications. Rejected materials shall be
immediately removed from the site and replaced at the Contractor's expense. The
cost of testing materials not meeting specifications shall be paid by the Contractor.

1.

The Design Professional may utilize the Contractor’s penetrometer and moisture
meter at any time to check soil compaction and moisture.

B. The Design Professional shall be informed of the progress of the work so the work
may be observed at the following key times in the construction process. The Design
Professional shall be afforded sufficient time to schedule visit to the site. Give not less
than 14 working days’ notice so that field observations may be made. Failure of the
Design Professional to make field observations shall not relieve the Contractor from
meeting all the requirements of this specification.

1.
2.

SOIL MOCKUP REVIEW: At the time of construction of all soil mockups.

EXISTING SOIL CONDITIONS REVIEW: Prior to the start of any soil modification
that will utilize or modify the existing soil.

EXCAVATION REVIEW: Observe each area of excavation prior to the installation
of any Planting Soil.

DRAIN LINE INSTALLATION REVIEW: Upon completion of the installation of
drain lines and prior to the installation of any Planting Soil

329100 - 8



BANDERA FARMS 329100
PARK PROJECT PLANTING SOIL

5. COMPLETION of SOIL MODIFICATIONS REVIEW: Upon completion of all soil
modification and installation of planting soil.

6. COMPLETION OF FINE GRADING AND SURFACE SOIL MODIFICATIONS
REVIEW: Upon completion of all surface soil modifications and fine grading but
prior to the installation of shrubs, ground covers, or lawns.

1.12 PRE-CONSTRUCTION CONFERENCE

A. Schedule a pre-construction meeting with the Design Professional at least seven (7)
days before beginning work in conjunction with monthly meeting to review any
questions the Contractor may have regarding the work, administrative procedures
during construction and project work schedule.

1.13 SITE CONDITIONS

A. ltis the responsibility of the Contractor to be aware of all surface and subsurface
conditions, and to notify the Design Professional, in writing, of any circumstances that
would negatively impact the health of plantings. Do not proceed with work until
unsatisfactory conditions have been corrected.

1. Should subsurface drainage or soil conditions be encountered which would be
detrimental to growth or survival of plant material, the Contractor shall notify the
Design Professional in writing, stating the conditions and submit a proposal
covering cost of corrections. If the Contractor fails to notify the Design
Professional of such conditions, they shall remain responsible for plant material
under the warrantee clause of the specifications.

2. This specification requires that all Planting Soil and Irrigation (if applicable) work
be completed and accepted prior to the installation of any plants, grass or
seeding.

1.14  SOIL COMPACTION — GENERAL REQUIREMENTS

A. Except where more stringent requirements are defined in this specification, the
following parameters shall define the general description of the threshold points of soil
compaction in existing, modified or installed soil and subsoil.

B. The following are threshold levels of compaction as determined by each method.

1. Acceptable Compaction: Good rooting anticipated, but increasing settlement
expected as compaction is reduced and/or in soil with a high organic matter

content.
a. Standard Proctor Method — 75-85%; soil below 75% is unstable and will settle
excessively.

b. Penetration Resistance Method — about 75-250 psi, below 75 psi soil becomes
increasingly unstable and will settle excessively.

2. Root limiting Compaction: Root growth is limited with fewer, shorter and slower
growing roots.
a. Standard Proctor Method — above approximately 85%.
b. Penetration Resistance Method — about 300 psi.
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3. Excessive Compaction: Roots not likely to grow but can penetrate soil when soil is
above field capacity.
a. Standard Proctor Method — Above 90%.
b. Penetration Resistance Method — Approximately above 400 psi

1.15 DELIVERY, STORAGE, AND HANDLING

A. Weather: Do not mix, deliver, place or grade soils when frozen or with moisture above
field capacity.

B. Protect soil and soil stockpiles, including the stockpiles at the soil blender’s yard, from
wind, rain and washing that can erode soil or separate fines and coarse material, and
contamination by chemicals, dust and debris that may be detrimental to plants or soil
drainage. Cover stockpiles with plastic sheeting or fabric at the end of each workday.

C. All manufactured packaged products and material shall be delivered to the site in
unopened containers and stored in a dry enclosed space suitable for the material and
meeting all environmental regulations. Biological additives shall be protected from
extreme cold and heat. All products shall be freshly manufactured and dated for the
year in which the products are to be used.

D. Deliver all chemical amendments in original, unopened containers with original labels
intact and legible, which state the guaranteed chemical analysis. Store all chemicals
in a weather protected enclosure.

E. Bulk material: Coordinate delivery and storage with Design Professional and confine
materials to neat piles in areas acceptable to Design Professional.

1.16 EXCAVATING AND GRADING AROUND UTILITIES

A. Contractor shall carefully examine the civil, record, and survey drawings to become
familiar with the existing underground conditions before digging.

B. Determine location of underground utilities and perform work in a manner that will
avoid damage. Hand excavate as required. Maintain grade stakes set by others until
parties concerned mutually agree upon removal.

C. Notification of the local utility locator service is required for all planting areas. The
Contractor is responsible for knowing the location and avoiding utilities that are not
covered by the local utility locator service.

PART 2 — PRODUCTS

2.1 IMPORTED TOPSOIL

A. Imported Topsoil definition: Fertile, friable soil containing less than 5% total volume of
the combination of subsoil, refuse, roots larger than 1 inch diameter, heavy, sticky or
stiff clay, stones larger than 2 inches in diameter, noxious seeds, sticks, brush, litter,
or any substances deleterious to plant growth. The percent (%) of the above objects
shall be controlled by source selection not by screening the soil. Topsoil shall be
suitable for the germination of seeds and the support of vegetative growth. Imported
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Topsoil shall not contain weed seeds in quantities that cause noticeable weed
infestations in the final planting beds. Imported Topsoil shall meet the following
physical and chemical criteria:

1. Soil texture: USDA loam, sandy clay loam or sandy loam with clay content
between 15 and 25%. And a combined clay/silt content of no more than 55%.

pH value shall be between 5.5 and 7.0.
Percent organic matter (OM): 2.0-5.0%, by dry weight.
Soluble salt level: Less than 2 mmho/cm.

A A

Soil chemistry suitable for growing the plants specified.

1. Imported Topsoil shall be a harvested soil from fields or development sites.
The organic content and particle size distribution shall be the result of
natural soil formation. Manufactured soils where Coarse Sand, Composted
organic material or chemical additives has been added to the soil to meet
the requirements of this specification section shall not be acceptable.
Retained soil peds shall be the same color on the inside as is visible on
the outside.

2. Imported topsoils and manufactured soil blends designed to serve
as topsoil shall NOT be mined from the following locations (unless
soils are a byproduct of a construction process):

1.  Greenfield sites.

2. Prime farmland, unique farmland, farmland of statewide
importance, or farmland of local importance as defined by the
U.S. Natural Resources Conservation Service.

ii. Imported Topsoil for Planting Soil shall NOT have been
screened and shall retain soil peds or clods larger than 2
inches in diameter throughout the stockpile after harvesting.

iii. Stockpiled Existing Topsoil at the site meeting the above
criteria may be acceptable.

iv. Provide a two-gallon sample from each Imported Topsoil
source with required soil testing results. The sample shall
be a mixture of the random samples taken around the
source stockpile or field. The soil sample shall be delivered
with soil peds intact that represent the size and quantity of
expected peds in the final delivered soil.

B. COMPOST

i Compost: Blended and ground leaf, wood and other plant-based material,
composted for a minimum of 9 months and at temperatures sufficient to
break down all woody fibers, seeds and leaf structures, free of toxic
material at levels that are harmful to plants or humans. Source material
shall be yard waste trimmings blended with other plant or manure-based
material designed to produce Compost high in fungal material.

1. Compost shall be commercially prepared Compost and meet
US Compost Council STA/TMECC criteria or as modified in
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this section for “Compost as a Landscape Backfill Mix
Component”.

http://compostingcouncil.org/admin/wp-content/plugins/wp-
pdfupload/pdf/191/LandscapeArch Specs.pdf

2. Compost shall comply with the following parameters:
a. pH: 5.5-8.0.

b. Soail salt (electrical conductivity): maximum 5 dS/m
(mmhos/cm).

c. Moisture content %, wet weight basis: 30 — 60.

d. Particle size, dry weight basis: 98% pass through 3/4 inch
screen or smear.

e. Stability carbon dioxide evolution rate: mg CO,-C/ g OM/
day < 2.

f. Solvita maturity test: > 6.

Physical contaminants (inerts), %, dry weight basis: <1%.

Chemical contaminants, mg/kg (ppm): meet or exceed US

EPA Class A standard, 40CFR § 503.13, Tables 1 and 3

levels.

i. Biological contaminants select pathogens fecal coliform
bacteria, or salmonella, meet or exceed US EPA Class A
standard, 40 CFR § 503.32(a) level requirements.

ii. Sphagnum moss as an additive or ingredient is prohibited.

I

iii. Provide a two-gallon sample with manufacturer’s literature and
material certification that the product meets the requirements.

C. COARSE SAND
i. Clean, washed, sand, free of toxic materials

1.  Coarse concrete sand, ASTM C-33 Fine Aggregate, with a
Fines Modulus Index of 2.8 and 3.2.

2.  Coarse Sands shall be clean, sharp, natural Coarse Sands free
of limestone, shale and slate particles. Manufactured Coarse
Sand shall not be permitted.

pH shall be lower than 7.0.

Provide Coarse Sand with the following particle size

distribution:
Sieve Percent passing
3/8 inch (9.5 mm) 100
No 4 (4.75 mm) 95-100
No 8 (2.36 mm) 80-100
No 16 (1.18 mm) 50-85
No 30 (.60 mm) 25-60
No 50 (.30 mm) 10-30
No 100 (.15 mm) 2-10
No 200 (0.75 mm 2-5
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Provide a two-gallon sample with manufacturer’s literature and
material certification that the product meets the requirements.

D. FERTILIZER, BIOLOGICAL AND OTHER AMENDMENTS
A. Biochar: Fixed carbon root zone amendment produced with engineered
Biocarbon as supplied by CoolTerra Organic or approved equal. Refer to Section

ASTM C 602, agricultural limestone containing a minimum 80 percent
calcium carbonate equivalent and as follows:

1.

2.

Class: Class T, with a minimum 99 percent passing through
No. 8 sieve and a minimum 75 percent passing through No. 60
sieve.

Provide lime in form of dolomitic limestone.

Provide manufacturer’s literature and material certification that the product
meets the requirements.

f. EXISTING SOIL (Acceptable for planting with minimum modifications).

General definition of existing soil: Surface soil in the areas designated on
the soils plan as existing soil, that is not altered, compacted to root limiting
density, graded or contaminated before or during the construction process
and considered acceptable for planting and long-term health of the plants
specified either as it exists or with only minor modification.

1.

The Design Professional shall verify that the soil in the
designated areas is suitable at the beginning of planting bed
preparation work in that area. In the event the work of this
project construction has damaged the existing soil in areas
designated for use as Planting Soil to the point where the soil is
no longer suitable to support the plants specified, the Design
Professional may require modification of the damaged soil up to
and including removal and replacement with soil of equal
quality to the soil that existed prior to construction. Examples of
damage include further compaction, contamination, grading,
creation of hard pan or drainage problems, and loss of the O,
and or A horizon.

a. Do not begin work on additional modifications
until changes to the contract price are approved
by Design Professional.

Soil testing results and soil observation notes that describe the
pre-construction soil conditions in the existing soil areas are
included as an appendix to this specification:

Protect existing soil from compaction, contamination, and
degradation during the construction process.

Unless otherwise instructed, remove all existing plants, root
thatch, and non-soil debris from the surface of the soil using
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equipment that does not increase compaction of soil to root
limiting levels.

iv. Modifications:

1. When results of soil tests recommend chemical
adjustments, till surface soil to six inches or greater after
chemical adjustments have been are applied.

2. Remove existing turf thatch, ground cover plants and
weeds.

Provide pre-emergent weed control if indicated.

Make chemical adjustment as recommended by the soil
test.

G. MODIFIED EXISTING SOIL (SOIL SUITABLE FOR PLANTING WITH

INDICATED MODIFICATION)

General definition: Surface soil in the areas designated on the soils plan as
Modified Existing Soil has been altered and or graded before or during the
construction process but is still considered acceptable for planting and
long-term health of the plants specified with the proposed modifications.
Modifications respond to the soil problems expected or encountered.

1. The Design Professional shall verify that the soil in the
designated areas is suitable for the specified modification at the
beginning of planting bed preparation work in that area. In the
event that the work of this project construction has damaged
the existing soil in areas designated for modification to the point
where the soil is no longer suitable to support the plants
specified with the specified modification, the Design
Professional may require further modification of the damaged
soil up to an including removal and replacement with soil of
equal quality to the soil that would have resulted from the
modification. Damage may include further compaction,
contamination, grading, creation of hard pan or drainage
problem, and loss of the O, and or A horizon.

2. General requirements for all soil modifications:

a. Take soil samples, test for chemical properties,
and make appropriate adjustments.

b. Unless otherwise instructed, remove all existing
plants, root thatch, and non-soil debris from the
surface of the soil using equipment that does not
add to the compaction in the soil.

c. All soil grading, tilling and loosening must be
completed at times when the soil moisture is
below field capacity. Allow soil to drain for at
least two days after any rain event more than 1
inch in 24 hours, or long enough so that the soill
does not make the hand muddy when squeezed.
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d. Pre-emergent is not permitted.

ii. Restoration Soil: Modified existing soil — soil removed, stockpiled, and
spread

1. Description of condition to be modified: Existing soil that is suitable
for reuse as Planting Soil but is in the wrong place of elevation or
cannot be adequately protected during construction. Soil is to be
harvested, stockpiled and re-spread with or without further
modifications as indicated.

1. Soil to be amended per required soil tests.

2. Modifications:

a. Excavate existing soil from the areas and to
depths designated on the drawings. Stockpile in
zones proposed by the Contractor.

i. Prepare a soil stockpile plan for approval.

b. Excavate soil using equipment and methods to
preserve the clumps and peds in the soil.
Generally, this means using the largest piece of
equipment that is practical for the project size
and scope.

c. Protect stockpiles from erosion by compacting or
tracking the soil surface, covering with
breathable fabric or planting with annual grasses
as appropriate for the season, location, and
length of expected time of storage.

d. Re-spread soil as required in Part 3 of this
specification.

iii. Modified existing soil — If required for compacted subsoil

1. Description of condition to be modified: Deep soil compaction the
result of previous grading, filling and dynamic or static compaction
forces. Original A horizon likely removed or buried. The soil organic
matter, pH and chemistry in the A horizon is likely not suitable for
the proposed plants and should be modified as required.

2. Soil Fracturing:

a. Step one: After grading and removing all plants and debris
from the surface, spread 2 — 3 inches of Compost over the
surface of the soil. Loosen the soil to depth of 18 - 24
inches, using a backhoe to dig into the soil through the
Compost. Lift and then drop the loosened soil immediately
back into the hole. The bucket then moves to the adjacent
soil and repeats the process until the entire area indicated
has been loosened.

b. Step 2: Spread 3-4 inches of Compost over the ripped area
and fracture subsoil with Airtech Technology into the top 6
inches of the soil surface.

3. Following soil fracturing the average penetration resistance should
be less than 250 psi to the depth of the ripping or fracturing.
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4. Do not start planting into fractured soil until soil has been settled or
leave grades sufficiently high to anticipate settlement of 10 — 15%
of fractured soil depth.

iv. Modified existing soil — low organic matter -

1. Description of condition to be modified: Low soil organic matter
and/or missing A horizon but soil is not compacted except for some
minor surface compaction. The soil organic matter, pH and/or
chemistry are likely not suitable for the proposed plants and should
be modified as required.

2. Modifications:

a. Spread 3 - 4 inches of Compost over the surface of the soil
and make chemical adjustment as recommended by the soll
test.

b. Till Compost into the top 6 inches of the soil.

v. Modified existing soil — soil within the root zone of existing established trees and
areas for new plantings. To be completed under direction of Project Design
Professional or Owner only.

1. Description of condition to be modified: Surface compaction near or
above root limited levels in the upper soil horizon, the result of
traffic or other mechanical compaction; condition to be modified
only for the establishment of new plantings within critical root
zones.

2. Modifications:

a. Only modify soil in planting areas or planting holes for new
plant materials to keep root and soil disturbance to a
minimum.

b. Remove the tops of all plants to be removed from the root
zone. Do not grub out the roots of plants to be removed.

c. Use a pneumatic air knife to loosen the top 9-12 inches of
the soil. Surface roots may move and separate from soil
during this process but the bark on roots should not be
broken.

i. Pneumatic air knife shall be as manufactured by:
Concept Engineering Group, Inc., Verona, PA or
Supersonic Air Knife, Inc., Allison Park, PA

d. Make chemical adjustment as recommended by the soil test
and add 2 - 3 inches of Compost over the saoil.

e. Using the pneumatic air knife, mix the Compost into the top
6 — 8 inches of the loosened soil.

f. Work in sections such that the entire process - including
irrigation - can be completed in one day. Apply
approximately one inch of water over the loosened soil at
the completion of each day’s work. Apply mulch, plantings
or turf as indicated on the drawings within one week of the
completion of work.
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H. PLANTING SOIL MIXES

1. General definition: Mixes of Existing Soil or Imported Topsoil, Coarse Sand,
and or Compost to make a new soil that meets the project goals for the
indicated planting area. These may be mixed off site or onsite and will vary in
Mix components and proportions as indicated.

2. Sod Infiltration Soil Mix: Soil mix for sod field areas should meet the following
specifications

1. Provide 6” depth of sod infiltration mix soil.
b. Infiltration mix soil should consist of existing soils mixed with 50% sand.

PART 3 — EXECUTION

3.1 SITE EXAMINATION

A. Prior to installation of Planting Soil, examine site to confirm that existing conditions
are satisfactory for the work of this section to proceed.

1. Confirm that the subgrade is at the proper elevation and compacted as required.

2. Confirm that surface all areas to be filled with Planting Soil are free of construction
debris, refuse, compressible or biodegradable materials, stones greater than 2
inches diameter, soil crusting films of silt or clay that reduces or stops drainage
from the Planting Soil into the subsoil; and/or standing water. Remove unsuitable
material from the site.

Confirm that no adverse drainage conditions are present.
Confirm that no conditions are present which are detrimental to plant growth.
Confirm that utility work has been completed per the drawings.

o o b~ w

Confirm that irrigation work, which is shown to be installed below prepared soil
levels, has been completed.

B. If unsatisfactory conditions are encountered, notify the Design Professional
immediately to determine corrective action before proceeding.
3.2 COORDINATION WITH PROJECT WORK

A. The Contractor shall coordinate with all other work that may impact the completion of
the work.

B. Prior to the start of work, prepare a detailed schedule of the work for coordination with
other trades.

C. Coordinate the relocation of any irrigation lines, heads or the conduits of other utility
lines that are in conflict with tree locations. Root balls shall not be altered to fit around
lines. Notify the Design Professional of any conflicts encountered.

3.3 GRADE AND ELEVATION CONTROL
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3.4

3.5

A. Provide grade and elevation control during installation of Planting Soil. Utilize grade
stakes, surveying equipment, and other means and methods to assure that grades
and contours conform to the grades indicated on the plans.

SITE PREPARATION

A. Excavate to the proposed subgrade. Maintain all required angles of repose of the
adjacent materials as shown on the drawings or as required by this specification. Do
not over excavate compacted subgrades of adjacent pavement or structures. Maintain
a supporting 1:1 side slope of compacted subgrade material along the edges of all
paving and structures where the bottom of the paving or structure is above the bottom
elevation of the excavated planting area.

B. Remove all construction debris and material including any construction materials from
the subgrade.

C. Confirm that the subgrade is at the proper elevation and compacted as required.
Subgrade elevations shall slope approximately parallel to the finished grade and/or
toward the subsurface drain lines as shown on the drawings.

D. In areas where Planting Soil is to be spread, confirm subgrade has been scarified.

E. Protect adjacent walls, walks and utilities from damage or staining by the soil. Use 1/2
inch plywood and or plastic sheeting as directed to cover existing concrete, metal and
masonry work and other items as directed during the progress of the work.

1. At the end of each working day, clean up any soil or dirt spilled on any paved
surface.

2. Any damage to the paving or site features or work shall be repaired at the
Contractor’s expense.
SOIL MOISTURE

A. Volumetric soil moisture level, in both the Planting Soil and the root balls of all plants,
prior to, during and after planting shall be above permanent wilt point and below field
capacity for each type of soil texture within the following ranges.

Soil texture Permanent Field capacity
wilting point

Sand, Loamy sand, Sandy loam 5-8% 12-18%

Loam, Sandy clay, Sandy clay loam | 14-25% 27-36%

Clay loam, Silt loam 11-22% 31-36%

Silty clay, Silty clay loam 22-27% 38-41%

B. The Contractor shall confirm the soil moisture levels with a moisture meter (Digital
Soil Moisture Meter, DSMM500 by General Specialty Tools and Instruments, or
approved equivalent). If moisture is found to be too low, the planting holes shall be
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3.6

3.7

filled with water and allowed to drain before starting any planting operations. If the
moisture is too high, suspend planting operations until the soil moisture drains to
below field capacity.

PLANTING SOIL AND PLANTING SOIL MIX INSTALLATION

A. Prior to installing any Planting Soil from stockpiles or Planting Soil Mixes blended off
site, the Design Professional shall approve the condition of the subgrade and the
previously installed subgrade preparation and the installation of subsurface drainage.

B. All equipment utilized to install or grade Planting Soils shall be wide track or balloon
tire machines rated with a ground pressure of 4 psi or less. All grading and soil
delivery equipment shall have buckets equipped with 6-inch-long teeth to scarify any
soil that becomes compacted.

C. Install the Planting Soil in 12 inch lifts maximum to the required depths. Apply
compacting forces to each lift as required to attain the required compaction. Scarify
the top of each lift prior to adding more Planting Soil by dragging the teeth of a loader
bucket or backhoe across the soil surface to roughen the surface.

D. Phase work such that equipment to deliver or grade soil does not have to operate
over previously installed Planting Soil. Work in rows of lifts the width of the extension
of the bucket on the loader. Install all lifts in one row before proceeding to the next.
Work out from the furthest part of each bed from the soil delivery point to the edge of
each bed area.

E. Where possible place large trees first and fill Planting Soil around the root ball.

F. Installing soil with soil or mulch blowers or soil slingers shall not be permitted due to
the over mixing and soil ped breakdown cause by this type of equipment.

G. Where travel over installed soil is unavoidable, limit paths of traffic to reduce the
impact of compaction in Planting Soil. Each time equipment passes over the installed
soil it shall reverse out of the area along the same path with the teeth of the bucket
dropped to scarify the soil. Comply with the paragraph “Compaction Reduction”
(section 3.9) in the event soil becomes over compacted.

H. The depths and grades shown on the drawings are the final grades after settlement
and shrinkage of the compost material. The Contractor shall install the Planting Soil at
a higher level to anticipate this reduction of Planting Soil volume. A minimum
settlement of approximately 10 - 15% of the soil depth is expected. All grade
increases are assumed to be as measured prior to addition of surface Compost till
layer, mulch, or sod.

COMPACTION REQUIREMENTS FOR INSTALLED OR MODIFIED PLANTING SOIL

A. Compact installed Planting Soil to the compaction rates indicated and using the
methods approved for the soil mockup. Compact each soil lift as the soil is installed.

B. Existing soil that is modified by tilling fracturing shall have a density to the depth of the
modification, after completion of the loosening, such that the penetrometer reads
approximately 75 to 250 psi at soil moisture approximately the mid-point between
wilting point and field capacity. This will be approximately between 75 and 82% of
maximum dry density standard proctor.
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C. Installed Planting Soil Mix and re-spread existing soil shall have a soil density through
the required depth of the installed layers of soil, such that the penetrometer reads
approximately 75 to 250 psi at soil moisture approximately the mid-point between wilt
point and field capacity. This will be approximately between 75 and 82% of maximum
dry density standard proctor.

D. Planting Soil compaction shall be tested at each lift using a penetrometer calibrated to
the mockup soil and its moisture level. The same penetrometer and moisture meter
used for the testing of the mockup shall be used to test installed soil throughout the
work.

E. Maintain moisture conditions within the Planting Soil during installation or modification
to allow for satisfactory compaction. Suspend operations if the Planting Soil becomes
wet. Apply water if the soil is overly dry.

F. Provide adequate equipment to achieve consistent and uniform compaction of the
Planting Soils. Use the smallest equipment that can reasonably perform the task of
spreading and compaction. Use the same equipment and methods of compaction
used to construct the Planting Soil mockup.

G. Do not pass motorized equipment over previously installed and compacted soil except
as authorized below.

1. Light weight equipment such as trenching machines or motorized wheelbarrows is
permitted to pass over finished soil work.

2. If work after the installation and compaction of soil compacts the soil to levels
greater than the above requirements, follow the requirements of the paragraph
"Over Compaction Reduction" below.

3.8 OVER COMPACTION REDUCTION

A. Any soil that becomes compacted to a density greater than the specified density
and/or the density in the approved mockup shall be dug up and reinstalled. This
requirement includes compaction caused by other sub-contractors after the Planting
Soil is installed and approved.

B. Surface roto tilling shall not be considered adequate to reduce over compaction at
levels 6 inches or greater below finished grade.
3.9 INSTALLATION OF CHEMICAL ADDITIVES

A. Following the installation of each soil and prior to fine grading and installation of the
Compost till layer, apply chemical additives as recommended by the soil test, and
appropriate to the soil and specific plants to be installed.

B. Types, application rates and methods of application shall be approved by the Design
Professional prior to any applications.
3.10 FINE GRADING

A. The Design Professional shall approve all rough grading prior to the installation of
Compost, fine grading, planting, and mulching.

B. Grade the finish surface of all planted areas to meet the grades shown on the
drawings, allowing the finished grades to remain higher (10 — 15% of depth of soil
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3.11

3.12

modification) than the grades on the grading plan, as defined in paragraph Planting
Soil Installation, to anticipate settlement over the first year.

C. Utilize hand equipment, small garden tractors with rakes, or small garden tractors with
buckets with teeth for fine grading to keep surface rough without further compaction.
Do not use the flat bottom of a loader bucket to fine grade, as it will cause the finished
grade to become overly smooth and or slightly compressed.

D. Provide for positive drainage from all areas toward the existing inlets, drainage
structures and or the edges of planting beds. Adjust grades as directed to reflect
actual constructed field conditions of paving, wall and inlet elevations. Notify the
Design Professional in the event conditions make it impossible to achieve positive
drainage.

E. Provide smooth, rounded transitions between slopes of different gradients and
direction. Modify the grade so that the finish grade before adding mulch and after
settlement is one or two inches below all paving surfaces or as directed by the
drawings.

F. Fill all dips and remove any bumps in the overall plane of the slope. The tolerance for
dips and bumps in shrub and ground cover planting areas shall be a 2-inch deviation
from the plane in 10 feet. The tolerance for dips and bumps in lawn areas shall be a
1-inch deviation from the plane in 10 feet.

INSTALLATION OF COMPOST TILL LAYER

A. After Planting Soil Mixes are installed in planting bed areas and just prior to the
installation of shrub or groundcover plantings, spread 3 — 4 inches of Compost over
the beds and roto till into the top 4 - 6 inches of the Planting Soil. This step will raise
grades slightly above the grades required in paragraph “Fine Grading”. This
specification anticipates that the raise in grade due to this tilling will settle within a few
months after installation as Compost breaks down. Additional settlement as defined in
paragraph “Planting Soil and Planting Soil Mix installation” must still be accounted for
in the setting of final grades.

CLEAN-UP

A. During installation, keep the site free of trash, pavements reasonably clean and work
area in an orderly condition at the end of each day. Remove trash and debris in
containers from the site no less than once a week.

1. Immediately clean up any spilled or tracked soil, fuel, oil, trash or debris deposited
by the Contractor from all surfaces within the project or on public right of ways and
neighboring property.

B. Once installation is complete, wash all soil from pavements and other structures.
Ensure that mulch is confined to planting beds and that all tags and flagging tape are
removed from the site. The Design Professional seals are to remain on the trees and
removed at the end of the warranty period.

1. Make all repairs to grades, ruts, and damage to the work or other work at the site.

2. Remove and dispose of all excess Planting Soil, subsoil, mulch, plants,
packaging, and other material brought to the site by the Contractor.
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3.13 PLANTING SOIL AND MODIFIED EXISTING SOIL PROTECTION

A. The Contractor shall protect installed and/or modified Planting Soil from damage
including contamination and over compaction due to other soil installation, planting
operations, and operations by other Contractors or trespassers. Maintain protection
during installation until acceptance. Utilize fencing and matting as required or directed
to protect the finished soil work. Treat, repair or replace damaged Planting Soil
immediately.

B. Loosen compacted Planting Soil and replace Planting Soil that has become
contaminated as determined by the Design Professional. Planting Soil shall be
loosened or replaced at no expense to the Owner.

a. Till and restore grades to all soil that has been driven over or compacted
during the installation of plants.

b. Where modified existing soil has become contaminated and needs to be
replaced, provide imported soil that is of similar composition, depth and
density as the soil that was removed.

3.14 PROTECTION DURING CONSTRUCTION

A. The Contractor shall protect planting and related work and other site work from
damage due to planting operations, operations by other Contractors or trespassers.

1. Maintain protection during installation until the date of plant acceptance (see
specifications section 329300 — Plants). Treat, repair or replace damaged work
immediately.

2. Provide temporary erosion control as needed to stop soil erosion until the site is
stabilized with mulch, plantings or turf.

B. Damage done by the Contractor, or any of their sub-contractors to existing or installed
plants, or any other parts of the work or existing features to remain, including large
existing trees, soil, paving, utilities, lighting, irrigation, other finished work and
surfaces including those on adjacent property, shall be cleaned, repaired or replaced
by the Contractor at no expense to the Owner. The Design Professional shall
determine when such cleaning, replacement or repair is satisfactory. Damage to
existing trees shall be assessed by a certified arborist.

3.15 SUBSTANTIAL COMPLETION ACCEPTANCE

A. Upon written notice from the Contractor, the Owners Representative shall review the
work and decide if the work is substantially complete.

B. The date of substantial completion of the planting soil shall be the date when the
Design Professional accepts that all work in Planting, Planting Soil, and Irrigation
installation sections is complete.

3.16 FINAL ACCEPTANCE / SOIL SETTLEMENT

A. At the end of the plant warranty and maintenance period, (see Specification section
329300 - Plants) the Design Professional shall observe the soil installation work and
establish that all provisions of the contract are complete and the work is satisfactory.

1. Restore any soil settlement and or erosion areas to the grades shown on the
drawings. When restoring soil grades remove plants and mulch and add saoil
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before restoring the planting. Do not add soil over the root balls of plants or on top
of mulch.

B. Failure to pass acceptance: If the work fails to pass final acceptance, any subsequent
observations must be rescheduled as per above. The cost to the Owner for additional
observations will be charged to the Contractor at the prevailing hourly rate of the

Design Professional.

END OF SECTION 329100
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PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY
Section Includes:
Seeding.
Sprigging.

Native seed, Meadow grasses and wildflowers.
Erosion-control material(s).

POON =

Related Requirements:
1. Section 329100 "Planting Soil" for soil preparation prior to planting.

2. Section 329300 "Plants" for trees, shrubs, ground covers, and other plants as
well as border edgings and mow strips.

DEFINITIONS
Finish Grade: Elevation of finished surface of planting soil.

Pesticide: A substance or mixture intended for preventing, destroying, repelling, or
mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides,
rodenticides, and molluscicides. They also include substances or mixtures intended for
use as a plant regulator, defoliant, or desiccant.

Pests: Living organisms that occur where they are not desired or that cause damage to
plants, animals, or people. Pests include insects, mites, grubs, mollusks (snails and
slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria,
and viruses.

Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been
modified with soil amendments and perhaps fertilizers to produce a soil mixture best for
plant growth. See Section 329100 "Planting Soil” and drawing designations for planting
soils.

Subgrade: The surface or elevation of subsoil remaining after excavation is complete,
or the top surface of a fill or backfill before planting soil is placed.

329200 - 1



BANDERA FARMS 329200

PARK PROJECT TURF AND GRASSES
1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site in coordination with
monthly meetings.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For landscape Installer.

B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or
mixture, stating the botanical and common name, percentage by weight of each
species and variety, and percentage of purity, germination, and weed seed. Include the
year of production and date of packaging.

1. Certification of each seed mixture for turfgrass sod and native grass plugs.
Include identification of source and name and telephone number of supplier.

C. Product Certificates: For fertilizers, from manufacturer.

D. Pesticides: Product label and manufacturer's application instructions specific to Project.

E. Herbicides: Product label and manufacturer's application instructions specific to
Project.

F.  Copies of current certifications of contracted service providers for herbicide or pesticide
application.

G. Documentation of training provided to personnel, such as a state agricultural extension
certification program to identify pests and diseases.

1.6 CLOSEOUT SUBMITTALS

A.  As-builts to indicate where on site plan the Bermudagrass or Bermudagrass hybrid has

been planted.
1.7 QUALITY ASSURANCE
A. Installer Qualifications: A qualified landscape installer whose work has resulted in

successful turf and meadow establishment.

1. Professional Membership: Installer shall be a member in good standing of either
the National Association of Landscape Professionals or AmericanHort.

2. Experience: Five years' experience in turf installation in addition to requirements
in Section 014000 "Quality Assurance/Quality Control."

3. Installer's Field Supervision: Require Installer to maintain an experienced full-
time supervisor on Project site when work is in progress.
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1.8

1.9

4. Personnel Certifications: Installer's personnel assigned to the Work shall have
certification in one of the following categories from the National Association of
Landscape Professionals:

a. Landscape Industry Certified Technician - Exterior.
b. Landscape Industry Certified Lawn Care Manager.
C. Landscape Industry Certified Lawn Care Technician.

5. Pesticide Applicator: State licensed, commercial.

DELIVERY, STORAGE, AND HANDLING

Seed and Other Packaged Materials: Deliver packaged materials in original, unopened
containers showing weight, certified analysis, name and address of manufacturer, and
indication of compliance with state and Federal laws, as applicable.

Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and
pavements, or on existing turf areas or plants.

2. Provide erosion-control measures to prevent erosion or displacement of bulk
materials; discharge of soil-bearing water runoff; and airborne dust reaching
adjacent properties, water conveyance systems, or walkways.

3.  Accompany each delivery of bulk materials with appropriate certificates.

FIELD CONDITIONS

Planting Restriction, perennials and warm season grasses: Plant during one of the
following periods. Coordinate planting periods with initial maintenance periods to
provide required maintenance from date of planting completion. Perennials, and warm
season grasses shall not be planted outside these periods.

1. Spring Planting: March 15 to May 15.

2. Summer Planting: May 15 to September 15.
3. Fall Planting: September 15 to October 15.

Planting Restrictions, sod: Do not plant Bermudagrass sod if temperatures are
expected to be 45 degrees Fahrenheit or lower within a 2-week period of laying sod.

Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit planting to be performed when beneficial and optimum results may
be obtained. Apply products during favorable weather conditions according to
manufacturer's written instructions.
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PART 2 - PRODUCTS

2.1

A

2.2

2.3

SEED

Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for
Testing Seeds" for purity and germination tolerances.

Seed Species:

1. Permanent grassing to be Tifway 419 Bermudagrass, Certified Number 1
Quality/Premium, Blue Tag.

2. Quality: State-certified seed of grass species as listed on the drawings for solar
exposure.

TURFGRASS SPRIGS

Turfgrass Sprig: Celebration Bermudagrass, Cynodon dactylon ‘Celebration’ or
approved equal, 100% weed free. Furnish viable sprigs of uniform density, color, and
texture that are strongly rooted and capable of vigorous growth and development when
planted, per the species indicated on the drawings.

NATIVE SEED, MEADOW GRASSES AND WILDFLOWERS

“‘Meadow” Seed Mix: Fresh, clean, and dry new seed, of mixed species to be the

following mix:

1. Mix 199: Steep Slope Stabilization Mix at 7.5 PLS Pounds per acre. Mix 199 -
Steep Slope Stabilization Native Mix - Roundstone Native Seed Company

Seed Carrier: Inert material, as recommended by product supplier

Sow seed with spreader or seeding machine. Do not broadcast or drop seed when
wind velocity exceeds 5 mph.

1. Before sowing, mix seed with seed carrier at a ratio as recommended by product
supplier

2. Evenly distribute seed by sowing equal quantities in two directions at right angles
to each other.

3. Do not use wet seed or seed that is moldy or otherwise damaged.

Sow seed at a rate indicated per seed mix.
Brush seed into top 1/16 inch of soil, tamp lightly, and water with fine spray.
Protect seeded areas from hot, dry weather or drying winds by applying compost mulch

within 24 hours after completing seeding operations. Soak areas, scatter mulch
uniformly to a thickness of 3/16 inch, and lightly tamp surface smooth.
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G.

24

2.5

2.6

Water newly planted areas and keep moist until native seed mix or meadow is
established.

FERTILIZERS
Fertilizer application type and amounts to be determined by results of soil tests.

Fertilizers shall not be used during rainy seasons, before predicted heavy rainfall
events or during summer months.

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-
insoluble nitrogen, phosphorus, and potassium in the following composition:

1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent
potassium, by weight.

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended
in soil reports from a qualified soil-testing laboratory.

MULCHES

Straw Mulch: Provide air-dry, clean, mildew- and seed-free, threshed straw of wheat,
rye, oats, or barley. Hay will not be allowed due to the potential presences of invasive
species.

Compost Mulch: Well-composted, stable, and weed-free organic matter, pH range of
5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-
inch sieve; soluble salt content of 2 to 5 deciSiemens/m; not exceeding 0.5 percent
inert contaminants and free of substances toxic to plantings; and as follows:

1. Organic Matter Content: 50 to 60 percent of dry weight.
2. Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or
source-separated or compostable mixed solid waste.

Fiber Mulch: Biodegradable, cellulose-fiber mulch; nontoxic and free of plant-growth or
germination inhibitors; with a maximum moisture content of 15 percent and a pH range
of 4.5 to 6.5.

Nonasphaltic Tackifier: Colloidal tackifier recommended by fiber-mulch manufacturer
for slurry application; nontoxic and free of plant-growth or germination inhibitors.

PESTICIDES AND HERBICIDES

General: The use of pesticides and herbicides is limited. Apply pesticides and other
chemical products and biological control agents according to requirements of
authorities having jurisdiction and manufacturer's written recommendations. Coordinate
applications with Owner's operations and others in proximity to the Work. Any
applications must be approved prior to use by Owner and Design Professional.
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Pesticides: Chemical Pesticide application should be considered as a last resort of the
IPM and only as authorized by the Owner. Provide owner with two weeks to review
pesticide authorization. Provide documentation of all non-chemical IMP methods used
to control pests and effect of each. The Owner recognizes that it may be necessary to
employ pesticides as a method of pest control to stop the rapid spread of some pests
however to the fullest extent possible, utilize natural landscape maintenance tech-
niques to control pests. Pesticides are prohibited for cosmetic purposes. In events
where pesticides are needed to control for non-cosmetic insect infestations, only or-
ganic pesticides such as Neem QOil and Pyrithin are acceptable. Contractor may submit
additional nontoxic or least toxic pesticides for approval prior to use. Contractor shall
follow generally accepted organic landcare practices in the maintenance of the Project.
Pesticide registered and approved by EPA, acceptable to authorities having jurisdic-
tion, and of type recommended by manufacturer for each specific problem and as re-
quired for Project conditions and application. Do not use restricted pesticides.

Post-Emergent Herbicides (Selective and Nonselective): Effective for controlling weed
growth that has already germinated. Use is prohibited except in situations where
rampant weed growth in turf or natural areas is evident and other methods
(mechanical, manual, biological) of control have proven ineffective. Apply only as
necessary to treat already-germinated weeds and according to manufacturer's written
recommendations.
1. The following nonselective herbicides are permitted with prior approval by Owner
and Design Professional
a. Herbicidal Soap such as Bayer Advanced NATRIA Grass and Weed Killer
or approved equal.
Biosafe: Ammonium nonanoate or approved equal
Avenger Citrus Oil or approved equal.
Burnout Il Weed & Grass Killer clove oil
e. Bonide BurnOut Citric Acid and Clove Oil
2. The following selective herbicides are permitted with prior approval by Owner
and Design Professional
Ortho Elementals Lawn Weed Killer
Fiedsta
Iron X
Bayer Natria Lawn Weed Control

Q0o

apow

Pre-Emergent Herbicide (Selective and Nonselective): Are NOT PERMITTED.

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine areas to be planted for compliance with requirements and other conditions
affecting installation and performance of the Work.

1. Verify that no foreign or deleterious material or liquid such as paint, paint
washout, concrete slurry, concrete layers or chunks, cement, plaster, oils,
gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has
been deposited in soil within a planting area.
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3.2

3.3

3.4

2. Suspend planting operations during periods of excessive soil moisture until the
moisture content reaches acceptable levels to attain the required results.

3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

Proceed with installation only after unsatisfactory conditions have been corrected.

If contamination by foreign or deleterious material or liquid is present in soil within a

planting area, remove the soil and contamination as directed by Design Professional

and replace with new planting soil.

PREPARATION

Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs,
and plantings from damage caused by planting operations.

1. Protect adjacent and adjoining areas from hydroseeding and hydromulching
overspray.

2. Protect grade stakes set by others until directed to remove them.

Install erosion-control measures to prevent erosion or displacement of soils and

discharge of soil-bearing water runoff or airborne dust to adjacent properties and

walkways.

TURF AREA PREPARATION

General: Prepare planting area for soil placement and mix planting soil according to

Section 329100 "Planting Soil." Rototill, scarify, fracture or otherwise develop the

planting soil layer as indicated in the drawings.

Placing Planting Soil: Place and mix planting soil in place over exposed subgrade.

1. Reduce elevation of planting soil to allow for soil thickness of sod.

Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface
to dry before planting. Do not create muddy soil.

Before planting, obtain Design Professional's acceptance of finish grading; restore
planting areas if eroded or otherwise disturbed after finish grading.
TURF SEEDING

Sow seed with spreader or seeding machine. Do not broadcast or drop seed when
wind velocity exceeds 5 mph.

1. Evenly distribute seed by sowing equal quantities in two directions at right angles

to each other.
2. Do not use wet seed or seed that is moldy or otherwise damaged.
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3.5

3.6

3. Do not seed against existing trees. Limit extent of seed to outside edge of
planting saucer.

Sow seed at a total rate indicated according to supplier's recommendation.
Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.

Protect seeded areas with slopes exceeding 1:4 with erosion-control blankets installed
and stapled according to manufacturer's written instructions.

Protect seeded areas with erosion-control mats where indicated on Drawings; install
and anchor according to manufacturer's written instructions.

Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch. Spread
uniformly at a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches in
loose thickness over seeded areas. Spread by hand, blower, or other suitable
equipment.

1. Anchor straw mulch by crimping into soil with suitable mechanical equipment.

Protect seeded areas from hot, dry weather or drying winds by applying compost mulch
within 24 hours after completing seeding operations. Soak areas, scatter mulch
uniformly to a thickness of 3/16 inch and roll surface smooth.

HYDROSEEDING

Hydroseeding: Mix specified seed, slow-release fertilizer, and fiber mulch in water,
using equipment specifically designed for hydroseed application. Continue mixing until
uniformly blended into homogeneous slurry suitable for hydraulic application.

1. Mix slurry with nonasphaltic tackifier.

Spray-apply slurry uniformly to all areas to be seeded in a one-step process.
Apply slurry at a rate so that mulch component is deposited at not less than
1500-Ib/acre dry weight, and seed component is deposited at not less than the
specified seed-sowing rate.

3. Spray-apply slurry uniformly to all areas to be seeded in a two-step process.
Apply first slurry coat at a rate so that mulch component is deposited at not less
than 500-Ib/acre dry weight, and seed component is deposited at not less than
the specified seed-sowing rate. Apply slurry cover coat of fiber mulch
(hydromulching) at a rate of 1000 Ib/acre

TURF MAINTENANCE

General: Maintain and establish turf by watering, fertilizing, weeding, mowing,
trimming, replanting, and performing other operations as required to establish healthy,
viable turf. Roll, regrade, and replant bare or eroded areas and remulch to produce a
uniformly smooth turf. Provide materials and installation the same as those used in the
original installation.
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1. Fill in as necessary soil subsidence that may occur because of settling or other
processes. Replace materials and turf damaged or lost in areas of subsidence.

2. In areas where mulch has been disturbed by wind or maintenance operations,

3.7

3.8

add new mulch and anchor as required to prevent displacement.

3.  Apply treatments as required to keep turf and soil free of pests and pathogens or
disease. Use integrated pest management practices whenever possible to
minimize the use of pesticides and reduce hazards.

Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to
convey water from sources and to keep turf uniformly moist to a depth of 4 inches.

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of
seed or mulch. Lay out temporary watering system to avoid walking over muddy
or newly planted areas.

2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall
precipitation is adequate.

Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain
specified height without cutting more than one-third of grass height. Remove no more
than one-third of grass-leaf growth in initial or subsequent mowings. Do not delay
mowing until grass blades bend over and become matted. Do not mow when grass is
wet. Schedule initial and subsequent mowings to maintain the following grass height:

1. Mow bermudagrass to a height of 1.5 inch.

Turf Postfertilization: Apply mature stable compost as fertilizer after initial mowing and
when grass is dry.

SATISFACTORY TURF

Turf installations shall meet the following criteria as determined by Design
Professional:

1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform,
close stand of grass has been established, free of weeds and surface
irregularities, in accordance with North Carolina Erosion and Sediment Control
coverage requirements.

2. Satisfactory Plugged Turf: At end of maintenance period, the required number of
plugs has been established as well-rooted, viable patches of grass, and areas
between plugs are free of weeds and other undesirable vegetation.

Use specified materials to reestablish turf that does not comply with requirements and
continue maintenance until turf is satisfactory.

NATIVE SEED, GRASS AND WILDFLOWER MEADOW MAINTENANCE

Maintain and establish meadow by watering, weeding, mowing, trimming, replanting,
and performing other operations as required to establish a healthy, viable meadow.

Roll, regrade, and replant bare or eroded areas and re-mulch. Provide materials and
installation the same as those used in the original installation.
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1. Fill in as necessary soil subsidence that may occur because of settling or other
processes. Replace materials and meadow damaged or lost in areas of

subsidence.
2. In areas where mulch has been disturbed by wind or maintenance operations,

3.9

3.10

add new mulch and anchor as required to prevent displacement.

3. Apply treatments as required to keep meadow and soil free of pests and
pathogens or disease. Use integrated pest management practices whenever
possible to minimize the use of pesticides and reduce hazards.

Watering: Install and maintain temporary piping, hoses, and meadow-watering
equipment to convey water from sources and to keep meadow uniformly moist.

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of
seed or mulch. Lay out temporary watering system to avoid walking over muddy
or newly planted areas.

2. Water meadow with fine spray at a minimum rate of 1/2 inch per week for eight
weeks after planting unless rainfall precipitation is adequate.

CLEANUP AND PROTECTION
Promptly remove soil and debris created by turf work from paved areas. Clean wheels
of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved

areas.

Remove surplus soil and waste material, including excess subsoil, unsuitable sail,
trash, and debris, and legally dispose of them off Owner's property.

Erect temporary fencing or barricades and warning signs as required to protect newly
planted areas from traffic. Maintain fencing and barricades throughout initial
maintenance period and remove after plantings are established.

Remove nondegradable erosion-control measures after grass establishment period.

MAINTENANCE SERVICE
Refer to Section 329301 Maintenance for turf grass.

Native Seed, Meadow Grass and Wildflower Maintenance Service: Refer to Section
329301 Maintenance for perennial and native grass area maintenance.

END OF SECTION 329200
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

1.2 SUMMARY
A. Section Includes:

Trees.

Shrubs.

Ground Covers.

Plants.

Planting soils and soil amendments.
Fertilizers and Mulches

Stakes and guys.

Initial Maintenance of Landscape Material

PNOARWN

B. Related Requirements:
1. Section 329200 "Turf and Grasses" for turf (lawn) and meadow planting,
hydroseeding, erosion-control materials, planting soils and soil testing.
Section 311000 “Site Clearing” for preliminary land disturbance activities
Section 312000 “Earth Moving” for earthwork and grading.
Section 329301 “Maintenance” for maintenance requirements.

BN

1.3 REFERENCES

A.  ANSI Z60.1-2004 American Standard for Nursery Stock.

1.4 DEFINITIONS
A.  Backfill: The earth used to replace or the act of replacing earth in an excavation.

B. Duff Layer: The surface layer of native topsoil that is composed of mostly decayed
leaves, twigs, and detritus.

C. Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they
were grown, with a ball size not less than sizes indicated, wrapped with burlap, tied,
rigidly supported, and drum laced with twine with the root flare visible at the surface of
the ball as recommended by ANSI Z60.1-2004-2004.

D. Balled and Potted Stock: Plants dug with firm, natural balls of earth in which they are
grown and placed, unbroken, in a container. Ball size is not less than sizes indicated.
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E.

Bare-Root Stock: Plants with a well-branched, fibrous-root system developed by
transplanting or root pruning, with soil or growing medium removed, and with not less
than the minimum root spread according to ANSI Z60.1-2004 for type and size of plant
required.

Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container,
with a well-established root system reaching sides of container and maintaining a firm
ball when removed from container. Container shall be rigid enough to hold ball shape
and protect root mass during shipping and be sized according to ANSI Z60.1-2004 for
type and size of plant required.

Defective plant: Any plant that fails to meet the plant quality requirement of this
specification.

End of Warranty Final Acceptance: The date when the Design Professional accepts
that the plants and work in this section meet all the requirements of the warranty. It is
intended that the materials and workmanship warranty for Planting, Planting Soil, and
Irrigation work run concurrent with each other.

Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted plants established and grown
in-ground in a porous fabric bag with well-established root system reaching sides of
fabric bag. Fabric bag size is not less than diameter, depth, and volume required by
ANSI Z60.1-2004 for type and size of plant.

Finish Grade: Elevation of finished surface of planting soil.

Pesticide: A substance or mixture intended for preventing, destroying, repelling, or
mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides,
rodenticides, and molluscicides. They also include substances or mixtures intended for
use as a plant regulator, defoliant, or desiccant. Some sources classify herbicides
separately from pesticides.

Pests: Living organisms that occur where they are not desired or that cause damage to
plants, animals, or people. Pests include insects, mites, grubs, mollusks (snails and
slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria,
and viruses.

Planting Area: Areas to be planted.

Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place
surface soil; imported topsoil; or manufactured topsoil that is modified with soil
amendments and organic fertilizers to produce a soil mixture best for plant growth.

Plant; Plants; Plant Material: These terms refer to vegetation in general, including
trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or
herbaceous vegetation.

Root Flare: (Also called root crown, root collar, trunk flare, flare): The area at the base

of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of
transition between the root system and the stem or trunk.
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Q.

1.5

Stem Girdling Roots: Any root typically more than % inch diameter currently touching
the trunk, or with the potential to touch the trunk, above the root collar approximately
tangent to the trunk circumference or circling the trunk. Roots shall be considered as
Stem Girdling that have, or are likely to have in the future, root to trunk bark contact.

Structural root: One of the largest roots emerging from the root collar.

Subgrade: The surface or elevation of subsoil remaining after excavation is complete,
or the top surface of a fill or backfill before planting soil is placed.

Subsoil: All soil beneath the topsoil layer of the soil profile and typified by the lack of
organic matter and soil organisms.

Surface Soil: Soil that is present at the top layer of the existing soil profile at the
Project site. In undisturbed areas, the surface soil is typically topsoil; but in disturbed
areas such as urban environments, the surface soil can be subsoil.

TMECC: Test Methods for Evaluating Compost and Compost Manufactures.
USCC: United States Composting Council.

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 lvy, Nut Sedge, Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial
Sorrel, and Brome Grass and other unspecified growth.

ACTION SUBMITTALS
Product Data: For each type of product.

1. Plant Materials: Include quantities, sizes, quality, and sources for plant materials.
Pesticides and Herbicides: Include product label and manufacturer's application
instructions specific to the Project.

3. Plant Photographs: Include color photographs in digital format of specimen plant
material as it will be furnished to the Project. Take photographs from an angle
depicting true size and condition of the typical plant to be furnished. Include a
scale rod or other measuring device in each photograph. Identify each
photograph with the full scientific name of the plant, plant size, and name of the
growing nursery.

Samples for Verification: For each of the following:

1. Organic Mulch: 1 quart volume of each organic mulch required in sealed plastic
bags labeled with composition of materials by percentage of weight and source
of mulch. Each sample shall be typical of the lot of material to be furnished;
provide an accurate representation of color, texture and organic makeup.

a. Shredded Bark Mulch as described in this specification.
b. Compost Mulch as described in this specification.
2. Biochar Soil Amendment: 5-pound jug of specified product for approval.
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1.6

A

1.7

INFORMATIONAL SUBMITTALS

Qualification Data: For landscape Installer. Include list of similar projects completed by
Installer demonstrating Installer's capabilities and experience. Include project names,
addresses, and year completed, and include names and addresses of owners' contact
persons.

Product Certificates: For each type of manufactured product, from manufacturer, and
complying with the following:

1. Manufacturer's certified analysis of standard products.

2. Analysis of other materials by a recognized laboratory made according to
methods established by the Association of Official Analytical Chemists, where
applicable.

Regional Supplier Requirements

1. Growing facilities for trees, shrubs, perennials, groundcovers, vines and
native/ornamental grasses to be procured from vendors within a 250-mile radius
of project site.

2. Native seed mixes to be procured from vendors within a 500-mile radius of
project site.

Material Test Reports: For existing in-place surface soil and imported or manufactured
topsoil — see 329200 — Turf and Grasses.

Copies of current certifications of contracted service providers for herbicide or pesticide
application.

Documentation of training provided to personnel, such as a state agricultural extension
certification program to identify pests and diseases.

CLOSEOUT SUBMITTALS

Maintenance Data: Recommended procedures to be established by Owner for
maintenance of plants during a calendar year. Submit before expiration of required
maintenance periods.

Reports: Maintenance contractor shall provide a monthly report along with invoice fully
describing work performed, deviations from base conditions and corrective actions
taken inclusive of any reports by subs such as arborist or horticulturist, and a “look
ahead” for any anticipated actions in the coming month that are not part of the normal
monthly activities.

Warranty: Sample of special warranty.

Planting Schedule indicating anticipated dates and locations for each type of planting.

Plant Material Record Drawings:

1. Legibly mark drawings to record actual construction
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2. Indicate horizontal locations, referenced to permanent surface improvements.
3. Identify field changes of dimensions and detail changes made by change order.
4. Soils Test Results
5. Quantities and scientific names of species of plants.

1.8

QUALITY ASSURANCE

All landscaping and irrigation shall be performed by same contractor and shall be a
single firm specializing in this work and must have a minimum of 5 years experience.

Installer Qualifications: A qualified landscape installer whose work has resulted in

successful establishment of plants.

1. Installer's Field Supervision: Require Installer to maintain an experienced full-
time supervisor on Project site when work is in progress.

2. Pesticide Applicator: State licensed, commercial.

Benchmark Soil-Testing Laboratory Qualifications: An independent or university
laboratory, recognized by the State Department of Agriculture, with the experience and
capability to conduct the testing indicated and that specializes in types of tests to be
performed.

Microbiology Compost Testing Laboratory Qualifications: Soil Foodweb ™ Oregon,
LLC or owner approved equal.

Supplemental Compost Testing Laboratory Qualifications: An independent or university
laboratory with the experience and capability to conduct the testing indicated and
approved by the USCC’s STA program. All compost tests shall be performed using the
TMECC Methods.

Provide quality, size, genus, species, and variety of plants indicated, complying with
applicable requirements in ANSI Z60.1-2004.

1. Do not make substitutions. If specified material is not obtainable, submit proof of
non-availability to Design Professional with a proposal for use of equivalent
material.

2. Provide healthy, vigorous stock, grown in recognized nursery in accordance with
good horticultural practice and free of disease, insects, eggs, larvae, and defects
such as knots, sun-scald, injuries, abrasions, or disfigurement.

Measurements: Measure according to ANSI Z60.1-2004-2004. Do not prune to obtain
required sizes.

1. Trees and Shrubs: Measure with branches and trunks or canes in their normal
position. Take height measurements from or near the top of the root flare for
field-grown stock and container grown stock. Measure main body of tree or
shrub for height and spread; do not measure branches or roots tip to tip. Take
caliper measurements 6 inches above the root flare for trees up to 4-inch (100-
mm) caliper size, and 12 inches (300 mm) above the root flare for larger sizes.

2. Other Plants: Measure with stems, petioles, and foliage in their normal position.
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1.9

H.

Plant Material Inspection and Selection:

1.

At least one month prior to the expected planting date, the Contractor shall
request that the Design Professional provide a representative to select and tag
stock to be planted under this section. The Contractor shall pay for the
transportation, subsistence and overnight accommodations, if necessary, for the
Design Professional during the period of time required to select and tag the plant
material.

The Contractor shall be responsible to certify the availability of quality plants in
specified sizes from his/her sources of supply prior to requesting that the Design
Professional make plant source inspections. In the event plants at the inspection
location are found to be unavailable or of insufficient size, the Contractor shall be
liable to reimburse the Owner for all costs of the Design Professional's hourly
services which are incurred during unproductive inspection trips.

Unless specifically designated otherwise, a representative of the Contractor shall
accompany the Design Professional on all plant material selection field trips.

All trees for the project shall be individually tagged for approval with the Design
Professional's seals, and no trees shall be accepted for delivery to the site
without such seals. Representative samples only of shrubs and ground cover
plants may be tagged or marked for approval as an "Approved Typical Sample"
and shipped to the site. Any shrub or groundcover plant that arrives at the
construction site that does not meet the Approved Typical Sample will be
rejected by the Design Professional.

Plants to be inspected shall be in locations and conditions that allow direct and
un-obscured inspection by the Design Professional. Container grown or balled
and burlapped shrubs shall be pulled from holding blocks by the nurseryman for
scrutiny by the Design Professional at no additional cost to the Owner.
Harvested trees held in storage shall not have branches tied up. Harvested trees
shall not have trunks obscured by burlap, cardboard trunk protection, or other
devices that would otherwise obscure inspection. In the event branches are tied
up, trunks are obscured by burlap or cardboard trunk protection, or root flares
hidden by burlap and twine and the Design Professional cannot inspect root
flares, trunks or branching habit, the Contractor shall bear all responsibility and
costs associated with tree rejection at a later date during the course of the
Contract.

Inspection and approval of plants at the source shall not impair the right of
subsequent inspection and rejection upon delivery to the site, or during the
progress of the work if the Design Professional finds that plants do not meet the
requirements of the PLANT LIST/PLANT SCHEDULE or this Contract, have
declined noticeably due to handling abuse, lack of maintenance, or other causes.
Cost of replacements, as required, shall be borne by the Contractor.

Preinstallation Conference: Conduct conference at Project site to comply with
requirements of Division 01 “Project Meetings”.

DELIVERY, STORAGE, AND HANDLING

Packaged Materials: Deliver packaged materials in original, unopened containers
showing weight, certified analysis, name and address of manufacturer, and indication
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of compliance with state and Federal laws if applicable. Protect materials from
deterioration during delivery and while stored at site.

B. Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and
pavements, or on existing turf areas or plants.

2. Provide erosion-control measures to prevent erosion or displacement of bulk
materials; discharge of soil-bearing water runoff; and airborne dust reaching
adjacent properties, water conveyance systems, or walkways.

3. Accompany each delivery of bulk organic fertilizers, lime, and soil amendments
with appropriate certificates.

C. Deliver bare-root stock plants within 24 hours of digging. Immediately after digging up
bare-root stock, pack root system in wet straw, hay, or other suitable material to keep
root system moist until planting. Transport in covered, temperature-controlled vehicles,
and keep plants cool and protected from sun and wind at all times.

D. Do not prune trees and shrubs before delivery. Protect bark, branches, and root
systems from sun scald, drying, wind burn, sweating, whipping, and other handling and
tying damage. Do not bend or bind-tie trees or shrubs in such a manner as to destroy
their natural shape. Provide protective covering of plants during shipping and delivery.
Do not drop plants during delivery and handling.

E. Handle planting stock by root ball.
F.  Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F until planting.

G. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and
foliage to protect from wind and other damage during digging, handling, and
transportation.

H. Deliver plants after preparations for planting have been completed and install
immediately. If planting is delayed more than six hours after delivery, set plants and
trees in shade, protect from weather and mechanical damage, and keep roots moist.

1. Heel-in bare-root stock. Soak roots that are in less than moist condition in water
for two hours. Reject plants with dry roots.

2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other
acceptable material.

3. Do not remove container-grown stock from containers before time of planting.

4. Water root systems of plants stored on-site deeply and thoroughly with a fine-
mist spray. Water as often as necessary to maintain root systems in a moist, but
not overly wet condition.

l. Inspection certifications required by law shall accompany each shipment invoice or
order to stock and on arrival the certificate shall be filed with the Design Professional.

J. Any plant stock not planted within 48 hours of delivery must be heeled in with wood
chip mulch.
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1.10 PROJECT CONDITIONS
A. Field Measurements: Verify actual grade elevations, service and utility locations,

irrigation system components, and dimensions of plantings and construction
contiguous with new plantings by field measurements before proceeding with planting
work.

Any damage to utilities shall be repaired at contractor’s expense.

Interruption of Existing Services or Utilities: Do not interrupt services or utilities to
facilities occupied by Owner or others unless permitted under the following conditions
and then only after arranging to provide temporary services or utilities according to
requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of each
service or utility.

2. Do not proceed with interruption of services or utilities without Owner’s written
permission.

Planting Restrictions: Coordinate installation of planting materials during normal
planting season for each type of plant material required.

Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit planting to be performed when beneficial and optimum results may
be obtained. Apply products during favorable weather conditions according to
manufacturer's written instructions and warranty requirements.

Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish
grades are established and before planting turf areas unless otherwise indicated or
approved by Design Professional.

1. When planting trees, shrubs, and other plants after planting turf areas, protect
turf areas, and promptly repair damage caused by planting operations.

WARRANTY

It is the responsibility of the Contractor to make known any site conditions which may
be harmful or growth inhibiting to the plan materials specified, prior to the installation of
said materials.

Special Warranty: Installer agrees to repair or replace plantings and accessories that
fail in materials, workmanship, or growth within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Death and unsatisfactory growth, except for defects resulting from abuse,
lack of adequate maintenance, or neglect by Owner, or incidents that are
beyond Contractor's control. Warranty shall cover any plant loss due to
weather damage to plants installed out of normal planting season.

b. Structural failures including plantings falling or blowing over.
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2. Warranty Periods: From date of Substantial Completion:

a. Trees, Shrubs, Vines, and Ornamental Grasses: 2 years
b. Ground Covers, Biennials, Perennials, and Other Plants: 2 years

3. Include the following remedial actions as a minimum:

a. Immediately remove dead plants and replace unless required to plant in the
succeeding planting season.

b. Replace plants that are more than 25 percent dead or in an unhealthy

condition at end of warranty period. Unhealthy is defined as having

discoloration, change in form or shape, growth disturbance, blight, dieback,

wilt and collapse, spots and lesions, cankers, rots and decays, damage by

animal and insect feeding, general damage or pest infestations.

Replace with plants of same size and species as specified.

A limit of one replacement of each plant is required except for losses or

replacements due to failure to comply with requirements.

e. Provide extended warranty for period equal to original warranty period, for
replaced plant material.

oo

4. Satisfaction of Warranty:
a. Contractor shall request, by written notice, inspection of final acceptance to
take place within one week before or after end of warranty period.
b. If plants are in satisfactory condition, the Contractor shall receive a written
notice of warranty compliance.
C. Replace rejected work and continue maintenance until work is inspected by
Design Professional and found acceptable.

MAINTENANCE SERVICE

Initial Maintenance Service for Trees and Shrubs: Provide maintenance by skilled
employees of landscape Installer. Maintain as required in Part 3. Begin maintenance
immediately after plants are installed and continue until plantings are acceptably
healthy and well established but for not less than maintenance period below.

1. Refer to maintenance specification Section 329301

Initial Maintenance Service for Ground Cover and Other Plants: Provide maintenance
by skilled employees of landscape Installer. Maintain as required in Part 3. Begin
maintenance immediately after plants are installed and continue until plantings are
acceptably healthy and well established but for not less than maintenance period
below.

1. Refer to maintenance specification Section 329301

Submit written instructions for proposed Contractor maintenance and continuing Owner
maintenance.
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PART 2 - PRODUCTS

2.1

2.2

A

PLANT MATERIAL

General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem
form, shearing, and other features indicated in Plant List, Plant Schedule, or Plant
Legend indicated on Drawings and complying with ANSI Z60.1-2004; and with healthy
root systems developed by transplanting or root pruning. Provide well-shaped, fully
branched, healthy, vigorous stock, densely foliated when in leaf and free of disease,
pests, eggs, larvae, and defects such as knots, sun scald, injuries, abrasions, and
disfigurement.

1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where
bark is squeezed between two branches or between branch and trunk ("included
bark"); crossing trunks; cut-off limbs more than 3/4 inch in diameter; or with stem
girdling roots are unacceptable.

2. Collected Stock: Do not use plants harvested from the wild, from native stands,
from an established landscape planting, or not grown in a nursery unless
otherwise indicated.

Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1-
2004 for types and form of plants required. Plants of a larger size may be used if
acceptable to Architect, with a proportionate increase in size of roots or balls.

Submit to the Design Professional, for approval, plant sources including the names and
locations of nurseries proposed as sources of acceptable plants, and a list of the plants
they will provide. The plant list shall include the botanical and common name and the
size at the time of selection. Observe all nursery materials to determine that the
materials meet the requirements of this section.

Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root
ball, which begins at root flare according to ANSI Z60.1-2004. Root flare shall be
visible before planting.

Labeling: Label each plant of each variety, size, and caliper with a securely attached,
waterproof tag bearing legible designation of common name and full scientific name,
including genus and species. Include nomenclature for hybrid, variety, or cultivar, if
applicable for the plant as indicated on drawings.

If formal arrangements or consecutive order of plants is indicated on Drawings, select
stock for uniform height and spread, and number the labels to assure symmetry in
planting.

ORGANIC FERTILIZERS

Bonemeal: Commercial, raw or steamed, finely ground; a minimum of 4 percent
nitrogen and 20 percent phosphoric acid.
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B.

Superphosphate: Commercial, phosphate mixture, soluble; a minimum of 20 percent
available phosphoric acid.

Slow-Release Organic fertilizer: Granular or pelleted fertilizer consisting of 50 percent
water-insoluble nitrogen, phosphorus, and potassium in the following composition:

1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended
in soil reports from a qualified soil-testing laboratory.

INORGANIC SOIL AMENDMENTS

Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent
calcium carbonate equivalent and as follows:

1. Class: T, with a minimum of 99 percent passing through No. 8 sieve and a
minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
2. Provide lime in form of ground dolomitic limestone.

Perlite: Horticultural perlite, soil amendment grade.

Sand: Clean, washed, natural or manufactured, and free of toxic materials.

ORGANIC SOIL AMENDMENTS

Biochar: Fixed carbon root zone amendment produced with engineered Biocarbon as

supplied by CoolTerra Organic.

1. Lawn areas: Incorporate CoolTerra into top 4 inches of turf areas during soil
preparation at a rate of 35 Ibs/1,000 sf.

2. Shrub and landscape areas: Incorporate CoolTerra into landscape backfill at a
rate of 50 Ibs/cy, or 1/3 cup per gallon size of plant.

3. Tree plantings: Incorporate CoolTerra 5% by volume into landscape backfill,
approx. 30 cups per 4” caliper tree planting.

Wood Derivatives: Decomposed, nitrogen-treated sawdust, ground bark, or wood
waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.

1. In lieu of decomposed wood derivatives, mix partially decomposed wood
derivatives with ammonium nitrate at a minimum rate of 0.15 Ib/cu. ft. (2.4
kg/cu. m) of loose sawdust or ground bark, or with ammonium sulfate at a
minimum rate of 0.25 Ib/cu. ft. (4 kg/cu. m) of loose sawdust or ground bark.

Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25
percent by volume of straw, sawdust, or other bedding materials; free of toxic
substances, stones, sticks, soil, weed seed, debris, and material harmful to plant
growth.

Water: Potable.
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2.5 ORGANIC COMPOST
A. Nutrient Grade Compost: Well-composted, stable, and weed-free organic matter, pH
range of 6.0-8.5; moisture content 30-60 percent by wet weight basis; 98 percent
passing through 3/4-inch (19-mm) sieve; soluble salt content of 5 deciSiemens/m
maximum; not exceeding 0.5 percent inert contaminants and free of substances toxic
to plantings; and as follows:
Plant Nutrients %, dry weight basis TMECC Method
Nitrogen >1.2 4.02D
Phosphorus >0.50 Calc.
Potassium >0.50 Calc
Calcium >0.90 4.05
Magnesium >0.20 4.05
1. Organic Matter Content: 45 to 70 percent of dry weight. TMECC 5.07-A
2. Stability evolution rate of less than 8 (6) TMECC 5.08-F777 test method
3.  Chemical contaminants to meet or exceed US EPA Class A standard, 40 CFR §
503.13, Tables 1 and 3 levels

4, Biological contaminants, including select pathogens, fecal coliform bacteria and
salmonella to meet or exceed US EPA Class A Standard, 40 CFR § 503.32(a)
levels. Method 9221E

5. Maturity (Bioassay) for Seed Emergence and Seedling Vigor shall be minimum

90 percent. TMECC 05.05-A test method
6. Carbon-to-Nitrogen Ratio (C:N) ~15 +/- 1
B. Biological requirements for Organic Compost include:
1. Testing shall be done for Active Bacteria, Total Bacteria, Active Fungi, Total
Fungi, Flagellates, Amoebae, Ciliates, Total Nematodes, Actino Bacteria, Plant
Available N supply and details on the Nematodes found including type, genus
and quantity.

2. Flagellates present: 10,000 / gram minimum

3. Amoebae present: 10,000 / gram minimum

4. Ciliates present: 10,000 / gram minimum

5. Total Nematodes: 20 / gram

6.  Organism Biomass Ratios shall be in the range of:

a. Total Fungi to Total Bacteria: 0.75t0 1.5
b Active Fungi to Total Fungi: .01 to 0.1
C. Active Bacteria to Total Bacteria: .01 to 0.1
d Active Fungi to Active Bacteria: 0.7510 1.5
2.6 MULCHES
A. Shredded Aged Hardwood Mulch: Biodegradable, shredded aged hardwood mulch;
nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture

content of 15 percent and a pH range of 4.5 to 6.5.

B. Compost Mulch: Well-composted, stable, and weed-free organic matter, pH range of

5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-
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2.7

inch sieve; not exceeding 0.5 percent inert contaminants and free of substances toxic
to plantings.

PESTICIDES AND HERBICIDES

General: The use of pesticides and herbicides is limited. Apply pesticides and other
chemical products and biological control agents according to requirements of
authorities having jurisdiction and manufacturer's written recommendations. Coordinate
applications with Owner's operations and others in proximity to the Work. Any
applications must be approved prior to use by Owner and Design Professional.

Pesticides: Chemical Pesticide application should be considered as a last resort of the
IPM and only as authorized by the Owner. Provide owner with two weeks to review
pesticide authorization. Provide documentation of all non-chemical IMP methods used
to control pests and effect of each. The Owner recognizes that it may be necessary to
employ pesticides as a method of pest control to stop the rapid spread of some pests
however to the fullest extent possible, utilize natural landscape maintenance tech-
niques to control pests. Pesticides are prohibited for cosmetic purposes. In events
where pesticides are needed to control for non-cosmetic insect infestations, only or-
ganic pesticides such as Neem Oil and Pyrithin are acceptable. Contractor may submit
additional non toxic or least toxic pesticides for approval prior to use. Contractor shall
follow generally accepted organic landcare practices in the maintenance of the Project.
. Pesticide registered and approved by EPA, acceptable to authorities having jurisdic-
tion, and of type recommended by manufacturer for each specific problem and as re-
quired for Project conditions and application. Do not use restricted pesticides.

Post-Emergent Herbicides (Selective and Nonselective): Effective for controlling weed
growth that has already germinated. Use is prohibited except in situations where
rampant weed growth in turf or natural areas is evident and other methods
(mechanical, manual, biological) of control have proven ineffective. Apply only as
necessary to treat already-germinated weeds and according to manufacturer's written
recommendations.
1. The following nonselective herbicides are permitted with prior approval by Owner
and Design Professional
a. Herbicidal Soap such as Bayer Advanced NATRIA Grass and Weed Killer
or approved equal.
Biosafe: Ammonium nonanoate or approved equal
Avenger Citrus Oil or approved equal.
Burnout Il Weed & Grass Killer clove oil
e. Bonide BurnOut Citric Acid and Clove Oil
2. The following selective herbicides are permitted with prior approval by Owner
and Design Professional
a. Ortho Elementals Lawn Weed Killer
b Fiedsta
C. Iron X
d Bayer Natria Lawn Weed Control

Qoo

Pre-Emergent Herbicide (Selective and Nonselective): Are NOT PERMITTED.
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2.8 TREE-STABILIZATION MATERIALS

A.  Staking of trees is to be limited to areas of high pedestrian traffic, soft soils or on steep
slopes as directed by Design Professional or Owner during construction.

B.  Tree guying rootball anchors to be flat woven polypropylene material, 3/4 inch wide,
and 900 Ib. break strength. Color to be Green. Product to be ArborTie manufactured by
Deep Root Partners, L.P. or approved equal.

C. Wooden stakes to be 2x2, untreated pine.

D. Below ground anchorage systems to be constructed of 2 x 2 dimensional untreated
wood securing (using 3 inch long screws) horizontal portions to 4 feet long vertical
stakes driven straight into the ground outside the root ball.

E.  Submit manufacturer’s product data for approval.

PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION

Examine areas to receive plants, with Installer present, for compliance with
requirements and conditions affecting installation and performance of the Work.

1. Verify that no foreign or deleterious material or liquid such as paint, paint
washout, concrete slurry, concrete layers or chunks, cement, plaster, oils,
gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has
been deposited in soil within a planting area.

2. Verify that plants and vehicles loaded with plants can travel to planting locations
with adequate overhead clearance.

3. Suspend planting operations during periods of excessive soil moisture until the
moisture content reaches acceptable levels to attain the required results.

4. Uniformly moisten excessively dry soil that is not workable or which is dusty.

If contamination by foreign or deleterious material or liquid is present in soil within a
planting area, remove the soil and contamination as directed by Architect and replace
with new planting soil.

Proceed with installation only after unsatisfactory conditions have been corrected.

Beginning of installation means acceptance of existing conditions.

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas
and existing plants from damage caused by planting operations.
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B.

3.3

Install erosion-control measures to prevent erosion or displacement of soils and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and
walkways.

Newly Graded Subgrades: In areas where soil has been compacted during
construction, loosen subgrade to a depth of 12 — 15 inches. Remove stones larger
than 1/2 inch in any dimension and sticks, roots, rubbish, and other extraneous matter
and legally dispose of them off Owner's property.

Planting Soil - Remove stones larger than 1-1/2 inches (38 mm) in any dimension

roots, plants, sod, clods, clay lumps, pockets of coarse sand, concrete slurry, concrete

layers or chunks, cement, plaster, building debris, and other extraneous materials

harmful to plant growth and legally dispose of them off Owner's property.

1. Ratio of Loose Compost to Surface Soil by Volume: To be determined by
Microbiology Material Test Report.

2. Ratio of inorganic soil amendments to Surface Soil by Volume: To be determined
by Additional Microbiology Material Test Report.

Spread Planting Soil to a depth not less than required to meet finish grades after
natural settlement. Do not spread if planting soil or subgrade is frozen, muddy, or
excessively wet. Fully mix amendments into the topsoil layer per 329100 Planting Soil.
Lay out individual tree and shrub locations and areas for multiple plantings. Stake
locations, outline areas, adjust locations when requested, and obtain Architect's
acceptance of layout before excavating or planting. Make minor adjustments as
required.

Lay out plants at locations directed by Design Professional. Stake locations of
individual trees and shrubs and outline areas for multiple plantings.

Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and
foliage to protect from wind and other damage during digging, handling, and
transportation.

PLANTING AREA ESTABLISHMENT
Slope all subgrades to positively drain plant beds.

Loosen subgrade of planting areas and remove stones larger than 1 inch (25 mm) in
any dimension and sticks, roots, rubbish, and other extraneous matter.

1. Apply superphosphate organic fertilizer directly to subgrade before loosening.
Thoroughly blend landscape backfill/planting soil off-site before spreading or
spread topsoil, apply soil amendments and organic fertilizer on surface, and
thoroughly blend planting soil.

a. Delay mixing organic fertilizer with planting soil if planting will not proceed
within a few days.

b. Mix lime with dry soil before mixing organic fertilizer.

C. Prevent lime from contacting roots of acid-loving plants.

329300 - 15



BANDERA FARMS 329300
PARK PROJECT PLANTS

3. Spread planting soil to a depth shown on the drawings per each planting soil type
(100 mm) but not less than required to meet finish grades after natural
settlement. Do not spread if planting soil or subgrade is frozen, muddy, or
excessively wet.

a. Spread approximately one-half the thickness of planting soil over loosened
subgrade. Mix thoroughly into top 4 inches (100 mm) of subgrade. Spread
remainder of planting soil.

Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose,
uniformly fine texture. Roll and rake, remove ridges, and fill depressions to meet finish
grades.

Before planting, obtain Design Professional's acceptance of finish grading; restore
planting areas if eroded or otherwise disturbed after finish grading.

EXCAVATION FOR TREES AND SHRUBS

E.

Planting Pits and Trenches: Excavate circular planting pits with sides sloping inward at
a 45-degree angle. Excavations with vertical sides are unacceptable. Trim perimeter of
bottom leaving center area of bottom raised slightly to support root ball and assist in
drainage away from center. Do not further disturb base. Ensure that root ball will sit on
undisturbed base soil to prevent settling. Scarify sides of planting pit smeared or
smoothed during excavation.

1. Excavate width as detailed on drawings.

2. Excavate at least 12 inches wider than root spread and deep enough to
accommodate vertical roots for bare-root stock.

3. Do not excavate deeper than depth of the root ball, measured from the root flare
to the bottom of the root ball.

4. If area under the plant was initially dug too deep, add soil to raise it to the correct
level and thoroughly tamp the added soil to prevent settling.

5. Maintain angles of repose of adjacent materials to ensure stability. Do not

excavate subgrades of adjacent paving, structures, hardscapes, or other new or

existing improvements.

Maintain supervision of excavations during working hours.

Keep excavations covered or otherwise protected overnight.

If drain tile is shown on Drawings or required under planting areas, excavate to

top of porous backfill over tile.

NS

Backfill Soil: Subsoil and topsoil removed from excavations may be used as backfill soil
if meets planting soil testing requirements.

Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or
shrubs are encountered in excavations.

1. Hardpan Layer: Drill 6-inch- diameter holes, 24 inches apart, into free-draining
strata or to a depth of 10 feet, whichever is less, and backfill with free-draining
material.
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3.4

3.5

3.6

329300
PLANTS

Drainage: Notify Design Professional if subsoil conditions evidence unexpected water
seepage or retention in tree or shrub planting pits.

Fill excavations with water and allow to percolate away before positioning trees and
shrubs.

TREE, SHRUB, AND VINE PLANTING

Before planting, verify that root flare is visible at top of root ball according to ANSI
Z60.1-2004. If root flare is not visible, remove soil in a level manner from the root ball
to where the top-most root emerges from the trunk. After soil removal to expose the

root flare, verify that root ball still meets size requirements.

Roots: Remove stem girdling roots and kinked roots. Remove injured roots by cutting
cleanly; do not break.

Remove entire root cage from root ball before planting.

Set each plant plumb and in center of planting pit or trench with root flare above
adjacent finish grades as indicated on drawings.

TREE, SHRUB, AND VINE PRUNING

Remove only dead, dying, or broken branches. Do not prune for shape.

Prune, thin, and shape trees, shrubs, and vines according to standard professional
horticultural and arboricultural practices. Unless otherwise indicated by Design
Professional, do not cut tree leaders; remove only injured, dying, or dead branches

from trees and shrubs; and prune to retain natural character.

Do not apply pruning paint to wounds.

TREE STABILIZATION

A. Do not stake or guy trees unless specifically required by the Contract Documents, or

in the event the Contractor feels that staking is the only alternative way to keep par-
ticular trees plumb.

1. The Design Professional shall have the authority to require that trees are staked
or to reject staking as an alternative way to stabilize the tree.

2. Trees that required heavily modified root balls to meet the root quality standards
may become unstable. The Design Professional may choose to reject these trees
rather than utilize staking to temporarily support the tree.

. Trees that are guyed shall have their guys and stakes removed after one full growing
season or at other times as required by the Design Professional.

C. Tree guying shall utilize the tree staking and guying materials specified. Guying to be

tied in such a manner as to create a minimum 12-inch loop to prevent girdling. Refer
to manufacturer’'s recommendations and the planting detail for installation.
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3.7

3.8

1. Plants shall stand plumb after staking or guying.
2. Stakes shall be driven to sufficient depth to hold the tree rigid.

Root-Ball Stabilization: Install at- or below-grade stabilization system to secure each
new planting by the root ball unless otherwise indicated.

1. Wood Hold-Down Method: Place vertical stakes against side of root ball and
drive them into subsoil; place horizontal wood hold-down stake across top of root
ball and screw at each end to one of the vertical stakes.

a. Install stakes of length required to penetrate at least to the dimension
indicated on Drawings below bottom of backfilled excavation. Saw stakes
off at horizontal stake.

b. Install screws through horizontal hold-down and penetrating at least 1 inch
into stakes. Predrill holes if necessary to prevent splitting wood.
C. Install second set of stakes on other side of root trunk for larger trees.

2. Proprietary Root-Ball Stabilization Device: Install root-ball stabilization system
sized and positioned as recommended by manufacturer unless otherwise
indicated and according to manufacturer's written instructions.

GROUND COVER AND PLANT PLANTING

Set out and space ground cover and plants other than trees, shrubs, and vines as
indicated on Drawings.

Use planting soil for backfill.
Dig holes 1-1/2 times the width of rootball to allow spreading of roots.

For rooted cutting plants supplied in flats, plant each in a manner that minimally
disturbs the root system but to a depth not less than two nodes.

Work soil around roots to eliminate air pockets and leave a slight saucer indentation
around plants to hold water.

Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
Protect plants from hot sun and wind; remove protection if plants show evidence of
recovery from transplanting shock.

PLANTING AREA MULCHING

Mulch backfilled surfaces of planting areas and other areas indicated.

1. Trees in Turf Areas: Apply shredded bark mulch ring of 3” average thickness,

with radius dimension as indicated on detailed drawings around trunks or stems.
Do not place mulch within 3 inches of trunks or stems.
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3.9

3.10

3.11

2. Planting Areas: Apply 3" average thickness of organic mulch over whole surface
of planting area and finish level with adjacent finish grades. Do not place mulch
within 3 inches (75 mm) of trunks or stems.

PLANT MAINTENANCE

Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching,
restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting
to proper grades or vertical position, and performing other operations as required to
establish healthy, viable plantings.

Fill in, as necessary, soil subsidence that may occur because of settling or other
processes. Replace mulch materials damaged or lost in areas of subsidence.

Apply treatments as required to keep plant materials, planted areas, and soils free of
pests and pathogens or disease. Use integrated pest management practices when
possible to minimize use of pesticides and reduce hazards. Treatments include
physical controls such as hosing off foliage, mechanical controls such as traps, and
biological control agents.

PESTICIDE APPLICATION

Apply pesticides and other chemical products and biological control agents according
to authorities having jurisdiction and manufacturer's written recommendations.
Coordinate applications with Owner's operations and others in proximity to the Work.
Notify Owner before each application is performed.

Pre-Emergent Herbicides (Not permitted for planting locations)

Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to
treat already-germinated weeds and invasive plants and according to manufacturer's
written recommendations.

REPAIR AND REPLACEMENT

General: Repair or replace new trees and other plants that are damaged by
construction operations, in a manner approved by Design Professional.

1. Submit details of proposed pruning and repairs.
Perform repairs of damaged trunks, branches, and roots within 24 hours, if
approved.

3. Replace trees and other plants that cannot be repaired and restored to full-
growth status, as determined by Design Professional.

Remove and replace trees that are more than [30 percent dead or in an unhealthy

condition] or are damaged during construction operations that Design Professional
determines are incapable of restoring to normal growth pattern.
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1. Provide new trees of same size as those being replaced for each tree.
2. Species of Replacement Trees: Same species being replaced.

3.12 CLEANING AND PROTECTION

A. During planting, keep adjacent paving and construction clean and work area in an
orderly condition.

B. Protect plants from damage due to landscape operations and operations of other
contractors and trades. Maintain protection during installation and maintenance
periods. Treat, repair, or replace damaged plantings.

C. Atfter installation and before Substantial Completion, remove nursery tags, nursery
stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting
areas, and Project site.

3.13 DISPOSAL

A. Remove surplus soil and waste material including excess subsoil, unsuitable soil,
trash, and debris. Appropriately incorporate surplus soil and subsoil for on-site use.
Legally dispose trash and uncompostable or unrecyclable debris off Owner's property.

3.14 INSPECTION AND ACCEPTANCE

A.  When landscape work is substantially complete, Design Professional will make and
inspection to determine acceptability.

1. Landscape work may be inspected for acceptance in portions as agreeable to
Design Professional, provided each portion of work offered for Inspection is
complete, including maintenance.

2. When work does not comply with requirements, replace rejected work and
continue specified maintenance until reinspected by Design Professional and
found to be acceptable. Remove materials promptly from project site.

3. Following Design Professional’s inspection of installed material, remove all flags,
labels, tags, or other non-biodegradable materials from trees and shrubs.

END OF SECTION 329300
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DOCUMENT 003119 - EXISTING CONDITION INFORMATION

1.1 EXISTING CONDITION INFORMATION

A.  This Document with its referenced attachments is part of the Procurement and Contracting
Requirements for Project. They provide Owner's information for Bidders' convenience and are
intended to supplement rather than serve in lieu of the Bidders' own investigations. They are
made available for Bidders' convenience and information. This Document and its attachments
are not part of the Contract Documents.

B.  Existing Drawings that include information on existing conditions, including previous
construction at Project site are available for viewing as part of the drawings.

C.  Survey information that includes information on existing conditions, prepared by FEI, dated
October 2, 2025, is available for viewing as part of the drawings.

D.  Related Requirements:
1. Document 003132 "Geotechnical Data" for reports and soil-boring data from
geotechnical investigations that are made available to Bidders.
2. Document 002513 "Prebid Meetings" for site walkthrough.

END OF DOCUMENT 003119

EXISTING CONDITION INFORMATION 003119 -1
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DOCUMENT 003132 - GEOTECHNICAL DATA

1.1

A.

GEOTECHNICAL DATA

This Document, with its referenced attachments, is part of the Procurement and Contracting
Requirements for the Project. They provide Owner's information for Bidders' convenience and
are intended to supplement rather than serve in lieu of Bidders' own investigations. They are
made available for Bidders' convenience and information. This Document and its attachments
are not part of the Contract Documents.

Because subsurface conditions indicated by the soil borings are a sampling in relation to the
entire construction area, and for other reasons, Owner, Architect, Architect's consultants, and
the firm reporting the subsurface conditions do not warranty the conditions below the depths of
the borings or that the strata logged from the borings are necessarily typical of the entire site.
Any party using the information described in the soil borings and geotechnical report accepts
full responsibility for its use.

A Geotechnical Investigation Report for Project, prepared by Southern Engineering, dated May
06, 2024, is available for viewing as part of the drawings.

1. The opinions expressed in this report are those of a geotechnical engineer and represent
interpretations of subsoil conditions, tests, and results of analyses conducted by a
geotechnical engineer. Owner is not responsible for interpretations or conclusions drawn
from the data.

Related Requirements:
1. Document 003119 "Existing Condition Information" for information about existing
conditions that is made available to Bidders.

END OF DOCUMENT 003132
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SECTION 015639 - TEMPORARY TREE AND PLANT PROTECTION

PART 1 - GENERAL

1.1

A.

SUMMARY

The Work of this Section Includes: General protection and pruning of existing trees and plants
that are affected by execution of the Work, whether temporary or permanent construction.

Related Requirements:

1. Section 311000 "Site Clearing" for removing existing trees and shrubs and for temporary
erosion- and sedimentation-control measures if not specified in Section 015000
"Temporary Facilities and Controls".

1.2 DEFINITIONS

A.

Caliper: Diameter of a trunk measured by a diameter taper at a height 6 inches above the ground
for trees up to and including 4-inch size at this height and as measured at a height of 12 inches
above the ground for trees larger than 4-inch size.

Caliper (DBH): Diameter breast height; diameter of a trunk as measured by a diameter tape at a
height 54 inches above the ground line for trees with caliper of 8 inches or greater as measured

at a height of 12 inches above the ground.

Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other
vegetation to be protected during construction and indicated on Drawings.

Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected
during construction and indicated on Drawings.

Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

1.3 ACTION SUBMITTALS

A.  Product Data:

1. General protection and pruning of existing trees and plants that are affected by execution
of the Work, whether temporary or permanent construction

B.  Tree-Pruning Schedule: Written schedule detailing scope and extent of pruning of trees to
remain that interfere with or are affected by construction.
1. Species and size of tree.
2. Location on site plan. Include unique identifier for each.
3. Reason for pruning.
4. Description of pruning to be performed.
5. Description of maintenance following pruning.

TEMPORARY TREE AND PLANT PROTECTION 015639 - 1
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C. Maintenance Recommendations: From arborist, for care and protection of trees affected by
construction during and after completing the Work.

1.4 FIELD CONDITIONS

A.  The following practices are prohibited within protection zones:

Nk W=

Storage of construction materials, debris, or excavated material.

Moving or parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

B. Do not direct vehicle or equipment exhaust toward protection zones.

C.  Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and
organic mulch.

D.  Take precautions to protect plants from airborne contaminants, such as paint or fireproofing
overspray.

PART 2 - PRODUCTS

2.1 MATERIALS

L.

Plastic Protection-Zone Fencing: Plastic construction fencing constructed of high-density
extruded and stretched polyethylene fabric with 2-inch maximum opening in pattern and
weighing a minimum of 0.4 1b/ft.; remaining flexible from minus 60 to plus 200 deg F;
inert to most chemicals and acids; minimum tensile yield strength of 2000 psi and
ultimate tensile strength of 2680 psi; secured with plastic bands or galvanized-steel or
stainless steel wire ties; and supported by tubular or T-shape galvanized-steel posts
spaced not more than 96 inches apart.

a. Height: 48 inches.
b. Color: High-visibility orange, nonfading.

Gates: Single-swing access gates matching material and appearance of fencing, to allow
for maintenance activities within protection zones; leaf width 24 inches.

B.  Protection-Zone Signage: Shop-fabricated, rigid plastic or metal sheet with attachment holes
prepunched and reinforced; legibly printed with nonfading lettering and as follows:

I. Size and Text: As indicated on Drawings.
2. Lettering: 3-inch-high minimum, black characters on white background.
TEMPORARY TREE AND PLANT PROTECTION 015639 -2

Copyright © 2023 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



BANDERA FARMS
PARK PROJECT 06/22

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and
sedimentation-control measures are in place. Verify that flows of water redirected from
construction areas or generated by construction activity do not enter or cross protection zones.

3.2 PREPARATION

A.  Protect tree root systems from damage caused by runoff or spillage of noxious materials while
mixing, placing, or storing construction materials. Protect root systems from ponding, eroding,
or excessive wetting caused by dewatering operations.

3.3 PROTECTION ZONES

A.  Protection-Zone Fencing: Install protection-zone fencing along edges of protection zones before
materials or equipment are brought on the site and construction operations begin in a manner
that will prevent people from easily entering protected areas except by entrance gates. Construct
fencing so as not to obstruct safe passage or visibility at vehicle intersections where fencing is
located adjacent to pedestrian walkways or in close proximity to street intersections, drives, or
other vehicular circulation.

1. Plastic Fencing: Stretch fabric taut and secure to posts without bows or sags.

B.  Maintain protection zones free of weeds and trash.

C.  Maintain protection-zone fencing and signage in good condition as acceptable to Engineer and
remove when construction operations are complete and equipment has been removed from the

site.

1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or
equipment access through the protection zone.

END OF SECTION 015639
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

A.

B.

1.1 SUMMARY
Section includes administrative and procedural requirements for the following:
1. Salvaging nonhazardous demolition and construction waste.
2. Recycling nonhazardous demolition and construction waste.
3. Disposing of nonhazardous demolition and construction waste.

Related Requirements:
1. Section 311000 "Site Clearing" for disposition of waste resulting from site clearing and
removal of above- and below-grade improvements.

PART 2 - DEFINITIONS

A.

A.

Construction Waste: Building, structure, and site improvement materials and other solid waste
resulting from construction, remodeling, renovation, or repair operations. Construction waste
includes packaging.

Demolition Waste: Building, structure, and site improvement materials resulting from
demolition operations.

Disposal: Removal of demolition or construction waste and subsequent salvage, sale, recycling,
or deposit in landfill, incinerator acceptable to authorities having jurisdiction, or designated
spoil areas on Owner’s property.

Recycle: Recovery of demolition or construction waste for subsequent processing in preparation
for reuse.

Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another
facility.

Salvage and Reuse: Recovery of demolition or construction waste and subsequent incorporation
into the Work.

2.2 QUALITY ASSURANCE
Waste Management Coordinator Qualifications: Experienced firm, or individual employed and

assigned by General Contractor, with a record of successful waste management coordination of
projects with similar requirements.

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 017419
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PART 3 - PRODUCTS

3.1 None

PART 4 - EXECUTION

A.

B.

C.

4.1 SALVAGING DEMOLITION WASTE

Comply with requirements in Section 024116 "Structure Demolition" and Section 024119
"Selective Demolition" for salvaging demolition waste.

Salvaged Items for Reuse in the Work:

1. Clean salvaged items.

2. Pack or crate items after cleaning. Identify contents of containers with label indicating
elements, date of removal, quantity, and location where removed.

3. Store items in a secure area until installation.

4. Protect items from damage during transport and storage.

5. Install salvaged items to comply with installation requirements for new materials and

equipment. Provide connections, supports, and miscellancous materials necessary to
make items functional for use indicated.

Salvaged Items for Owner's Use:

1. Clean salvaged items.

2. Pack or crate items after cleaning. Identify contents of containers with label indicating
elements, date of removal, quantity, and location where removed.

3. Store items in a secure area until delivery to Owner.

4, Transport items to Owner's storage area on-site.

5. Protect items from damage during transport and storage.

PART 5 - RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL

A.

B.

C.

General: Recycle paper and beverage containers used by on-site workers.

Preparation of Waste: Prepare and maintain recyclable waste materials according to recycling or
reuse facility requirements. Maintain materials free of dirt, adhesives, solvents, petroleum
contamination, and other substances deleterious to the recycling process.

Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate
recyclable waste by type at Project site to the maximum extent practical according to approved
construction waste management plan.

1. Provide appropriately marked containers or bins for controlling recyclable waste until
removed from Project site. Include list of acceptable and unacceptable materials at each
container and bin.

a. Inspect containers and bins for contamination and remove contaminated materials
if found.

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 017419
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2. Stockpile processed materials on-site without intermixing with other materials. Place,
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

3. Stockpile materials away from construction area. Do not store within drip line of
remaining trees.

4. Store components off the ground and protect from the weather.

5. Remove recyclable waste from Owner's property and transport to recycling receiver or

processor as often as required to prevent overfilling bins.

PART 6 - RECYCLING DEMOLITION WASTE

A.

B.

Asphalt Paving: Grind asphalt to maximum 4-inch size.
Asphalt Paving: Break up and transport paving to asphalt-recycling facility.

Concrete: Remove reinforcement and other metals from concrete and sort with other metals.
1. Pulverize concrete to maximum 4-inch size.

Masonry: Remove metal reinforcement, anchors, and ties from masonry and sort with other
metals.

1. Pulverize masonry to maximum 4-inch size.

2. Clean and stack undamaged, whole masonry units on wood pallets.

Wood Materials: Sort and stack members according to size, type, and length. Separate lumber,
Engineered wood products, panel products, and treated wood materials.

Metals: Separate metals by type.
1. Structural Steel: Stack members according to size, type of member, and length.

2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

Asphalt Shingle Roofing: Separate organic and glass-fiber asphalt shingles and felts. Remove
and dispose of nails, staples, and accessories.

Gypsum Board: Stack large clean pieces on wood pallets or in container and store in a dry
location. Remove edge trim and sort with other metals. Remove and dispose of fasteners.

Acoustical Ceiling Panels and Tile: Stack large clean pieces on wood pallets and store in a dry
location.

Metal Suspension System: Separate metal members, including trim and other metals from
acoustical panels and tile, and sort with other metals.

Piping: Reduce piping to straight lengths and store by material and size. Separate supports,
hangers, valves, sprinklers, and other components by material and size.

Conduit: Reduce conduit to straight lengths and store by material and size.

Lamps: Separate lamps by type and store according to requirements in 40 CFR 273.
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PART 7 - RECYCLING CONSTRUCTION WASTE

A.

B.

C.

D.

Packaging:

1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry
location.

2. Polystyrene Packaging: Separate and bag materials.

3. Pallets: As much as possible, require deliveries using pallets to remove pallets from

Project site. For pallets that remain on-site, break down pallets into component wood
pieces and comply with requirements for recycling wood.

4. Crates: Break down crates into component wood pieces and comply with requirements
for recycling wood.

Wood Materials:
I. Clean Cut-Offs of Lumber: Grind or chip into small pieces.
2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood.

Gypsum Board: Stack large clean pieces on wood pallets or in container and store in a dry

location.

L. Clean Gypsum Board: Grind scraps of clean gypsum board using small mobile chipper or
hammer mill. Screen out paper after grinding.

Paint: Seal containers and store by type.

PART 8 - DISPOSAL OF WASTE

A.

D.

General: Except for items or materials to be salvaged or recycled, remove waste materials from
Project site and legally dispose of them in a landfill or incinerator acceptable to authorities

having jurisdiction.

L. Except as otherwise specified, do not allow waste materials that are to be disposed of
accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

General: Except for items or materials to be salvaged or recycled, remove waste materials and
legally dispose of at designated spoil areas on Owner’s property.

Burning: Do not burn waste materials.
Burning: Burning of waste materials is permitted only at designated areas on Owner's property,
provided required permits are obtained. Provide full-time monitoring for burning materials until

fires are extinguished.

END OF SECTION 017419
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SECTION 024116 - STRUCTURE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARYs
A.  The Work of this Section Includes:
1. Demolition and removal of buildings or structures.
2. Demolition and removal of site improvements.
3. Abandoning in-place below-grade construction.
4, Removing below-grade construction.
5. Disconnecting, capping or sealing, and abandoning in-place site utilities.
6. Disconnecting, capping or sealing, and removing site utilities.
7. Salvaging items for reuse by Owner.
B.  Related Requirements:
L. Section 011000 "Summary" for use of the premises and phasing requirements.
2. Section 013200 "Construction Progress Documentation" for preconstruction photographs
taken before building demolition.
3. Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade
site improvements that are not part of building demolition.
1.2 DEFINITIONS

A.  Remove: Detach items from existing construction and dispose of them off-site unless indicated
to be salvaged.

B.  Remove and Salvage: Detach items from existing construction, in a manner to prevent damage,
and deliver to Owner as indicated. Include fasteners or brackets needed for reattachment
elsewhere.

1.3 MATERIALS OWNERSHIP

A.  Unless otherwise indicated, demolition waste becomes property of Contractor.

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones
and their contents, commemorative plaques and tablets, and other items of interest or value to
Owner that may be uncovered during demolition remain the property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
1.4 PREINSTALLATION MEETINGS

A.  Predemolition Conference: Conduct conference at Project site.

STRUCTURE DEMOLITION 024116 - 1
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1. Review procedures for protection of adjacent buildings.
2. Review storage, protection, and accounting for items to be salvaged and returned to

Owner.

1.5 INFORMATIONAL SUBMITTALS
A.  Predemolition photographs or video
1.6 CLOSEOUT SUBMITTALS
A.  Inventory: Submit a list of items that have been removed and salvaged.
1.7 FIELD CONDITIONS
A.  Buildings to be demolished will be vacated and their use discontinued before start of the Work.
B.  Buildings immediately adjacent to demolition area will be occupied. Conduct building
demolition so operations of occupied buildings will not be disrupted.
1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent
occupied buildings.
2. Maintain access to existing walkways, exits, and other facilities used by occupants of
adjacent buildings.

a. Do not close or obstruct walkways, exits, or other facilities used by occupants of

adjacent buildings without written permission from authorities having jurisdiction.
C.  Hazardous Materials:
1. It is not expected that hazardous materials will be encountered in the Work.

a. Hazardous materials will be removed by Owner before start of the Work.

b. If materials suspected of containing hazardous materials are encountered, do not
disturb; immediately notify Design Professional and Owner. Hazardous materials
will be removed by Owner under a separate contract.

D.  On-site sale of removed items or materials is not permitted.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Regulatory Requirements: Comply with governing EPA notification regulations before
beginning demolition. Comply with hauling and disposal regulations of authorities having
jurisdiction.
STRUCTURE DEMOLITION 024116 - 2
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B.  Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.

2.2 SOIL MATERIALS
A.  Satisfactory Soils: Comply with requirements in Section 312000 "Earth Moving."

PART 3 - EXECUTION

3.1

32

A.

B.

A.

B.

C.

EXAMINATION
Verify that utilities have been disconnected and capped before starting demolition operations.

Perform an engineering survey of condition of building to determine whether removing any
element might result in structural deficiency or unplanned collapse of any portion of structure or
adjacent structures during building demolition operations.

L. Inventory and record the condition of items to be removed and salvaged. Photograph or
video conditions that might be misconstrued as damage caused by removal.

PREPARATION

Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other
building facilities during demolition operations. Maintain exits from existing buildings.

Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or structural
support to preserve stability and prevent unexpected movement or collapse of construction
being demolished.

1. Strengthen or add new supports when required during progress of demolition.

Temporary Protection: Erect temporary protection, such as walks, fences, railings, canopies, and
covered passageways, where required by authorities having jurisdiction and as indicated.
Comply with requirements in Section 015000 "Temporary Facilities and Controls."

1. Protect adjacent buildings and facilities from damage due to demolition activities.

2. Protect existing site improvements, appurtenances, and landscaping to remain.

3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip
line of groups of trees to remain.

4. Provide temporary barricades and other protection required to prevent injury to people
and damage to adjacent buildings and facilities to remain.

5. Provide protection to ensure safe passage of people around building demolition area and
to and from occupied portions of adjacent buildings and structures.

6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain
and that are exposed to building demolition operations.

7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and
dirt migration to occupied portions of adjacent buildings.
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D.

Existing Ultilities to Remain: Maintain utility services to remain and protect against damage
during demolition operations.

1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless
authorized in writing by Owner and authorities having jurisdiction.
2. Provide temporary services during interruptions to existing utilities, as acceptable to

Owner and authorities having jurisdiction.

a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of
service is required during changeover.

E. Existing Utilities to Be Disconnected: Locate, identify, disconnect, and seal or cap off utilities
serving buildings and structures to be demolished.

1. Arrange to shut off utilities with utility companies.

2. If disconnection of utility services will affect adjacent occupied buildings, then provide
temporary utilities that bypass buildings and structures to be demolished and that
maintain continuity of service to other buildings and structures.

3. Do not start demolition work until utility disconnecting and sealing have been completed
and verified in writing by authorities having jurisdiction.

33 DEMOLITION, GENERAL

A.  General: Demolish indicated buildings and site improvements completely. Use methods
required to complete the Work within limitations of governing regulations and as follows:

I. Do not use cutting torches until work area is cleared of flammable materials. Maintain
portable fire-suppression devices during flame-cutting operations.

2. Maintain fire watch during and for at least 3 hours after flame-cutting operations.

3. Maintain adequate ventilation when using cutting torches.

4. Locate building demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

B.  Site Access and Temporary Controls: Conduct building demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used
facilities without permission from Owner and authorities having jurisdiction. Provide
alternate routes around closed or obstructed trafficways if required by authorities having
jurisdiction.

2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with
governing environmental-protection regulations. Do not use water when it may damage
adjacent construction or create hazardous or objectionable conditions, such as ice,
flooding, and pollution.

C.  Explosives: Use of explosives is not permitted.
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34 DEMOLITION BY MECHANICAL MEANS

A.  Proceed with demolition of structural framing members systematically, from higher to lower
level. Complete building demolition operations above each floor or tier before disturbing
supporting members on the next lower level.

B.  Remove debris from elevated portions of the building by chute, hoist, or other device that will
convey debris to grade level in a controlled descent.

1. Remove structural framing members and lower to ground by method suitable to minimize
ground impact and dust generation.

C.  Below-Grade Construction:

1. Abandon foundation systems and other below-grade construction. Cut below-grade
construction flush with grade.

2. Demolish foundation systems and other below-grade construction that are within
footprint of new construction and extending 5 ft. outside footprint indicated for new
construction. Abandon below-grade construction outside this area.

a. Remove below-grade construction, including basements, foundation systems, and
footings, to at least 12 inches below grade.

D.  Existing Utilities:

1. Demolish and remove existing utilities and below-grade utility structures.

3.5 SITE RESTORATION

A.  Below-Grade Areas:

1. Rough grade below-grade areas ready for further excavation or new construction.

B.  Site Grading: Uniformly rough grade area of demolished construction to a smooth surface, free
from irregular surface changes. Provide a smooth transition between adjacent existing grades
and new grades.

3.6 REPAIRS
A.  Promptly repair damage to adjacent buildings caused by demolition operations.
3.7 DISPOSAL OF DEMOLISHED MATERIALS

A. Remove demolition waste materials from Project site and recycle or dispose of them in
accordance with Section 017419 "Construction Waste Management and Disposal.”

I. Do not allow demolished materials to accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.
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B. Do not burn demolished materials.

3.8 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building
demolition operations. Return adjacent areas to condition existing before building demolition

operations began.

L. Clean roadways of debris caused by debris transport.

END OF SECTION 024116
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Form-facing material for cast-in-place concrete.
2. Form liners.
3. Insulating concrete forms.
4, Shoring, bracing, and anchoring.

B.  Related Requirements:

1. Section 321313 "Concrete Paving" for formwork related to concrete pavement and walks.
1.3 DEFINITIONS

A.  Form-Facing Material: Temporary structure or mold for the support of concrete while the
concrete is setting and gaining sufficient strength to be self-supporting.

B.  Formwork: The total system of support of freshly placed concrete, including the mold or
sheathing that contacts the concrete, as well as supporting members, hardware, and necessary
bracing.

1.4 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1. Review the following:
Special inspection and testing and inspecting agency procedures for field quality
control.
b. Construction, movement, contraction, and isolation joints
c. Forms and form-removal limitations.
d. Shoring and reshoring procedures.
e. Anchor rod and anchorage device installation tolerances.
CONCRETE FORMING AND ACCESSORIES 031000 - 1
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1.5 ACTION SUBMITTALS
A.  Product Data: For each of the following:

Exposed surface form-facing material.
Concealed surface form-facing material.
Forms for cylindrical columns.
Pan-type forms.

Void forms.

Form liners.

Insulating concrete forms.

Form ties.

Waterstops.

0. Form-release agent.

200NN R WD =

B. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional engineer
responsible for their preparation, detailing fabrication, assembly, and support of forms.
1. For exposed vertical concrete walls, indicate dimensions and form tie locations.
2. Indicate dimension and locations of construction and movement joints required to
construct the structure in accordance with ACI 301.
a. Location of construction joints is subject to approval of the Architect.
3. Indicate location of waterstops.
4. Indicate proposed schedule and sequence of stripping of forms, shoring removal, and
reshoring installation and removal.
5. Indicate layout of insulating concrete forms, dimensions, course heights, form types, and
details.
C.  Samples:
1. For waterstops.
1.6 INFORMATIONAL SUBMITTALS
A.  Research Reports: For insulating concrete forms indicating compliance with International Code
Council Acceptance Criteria AC353.
B.  Field quality-control reports.
C.  Minutes of preinstallation conference.
1.7 DELIVERY, STORAGE, AND HANDLING
A.  Form Liners: Store form liners under cover to protect from sunlight.
B.  Insulating Concrete Forms: Store forms off ground and under cover to protect from moisture,
sunlight, dirt, oil, and other contaminants.
CONCRETE FORMING AND ACCESSORIES 031000 - 2
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C.

Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other
contaminants.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and
reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and
construction loads that might be applied, until structure can support such loads, so that resulting
concrete conforms to the required shapes, lines, and dimensions.

I. Design wood panel forms in accordance with APA's "Concrete Forming
Design/Construction Guide."
2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center
spacing of supports.
a. For architectural concrete specified in Section 033300 "Architectural Concrete,"
limit deflection of form-facing material, studs, and walers to 0.0025 times their
respective clear spans (L/400).

B. Design, engineer, erect, shore, brace, and maintain insulating concrete forms in accordance with
ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that
might be applied, until structure can support such loads, so that resulting concrete conforms to
the required shapes, lines, and dimensions.

1. Design cross ties to transfer the effects of the following loads to the cast-in-place
concrete core:
a. Wind Loads: As indicated on Drawings.
1) Horizontal Deflection Limit: Not more than 1/240 of the wall height.
2.2 FORM-FACING MATERIALS
A.  As-Cast Surface Form-Facing Material:
1. Provide continuous, true, and smooth concrete surfaces.
2. Furnish in largest practicable sizes to minimize number of joints.
3. Acceptable Materials: As required to comply with Surface Finish designations specified
in Section 033000 "Cast-In-Place Concrete, and as follows:
a. Plywood, metal, or other approved panel materials.
b. Exterior-grade plywood panels, suitable for concrete forms, complying with
DOC PS 1, and as follows:
1)  APA HDO (high-density overlay).
2) APA MDO (medium-density overlay); mill-release agent treated and edge
sealed.
CONCRETE FORMING AND ACCESSORIES 031000 - 3
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3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.
4)  APA Plyform Class I, B-B or better; mill oiled and edge sealed.

B.  Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another
approved material.

1. Provide lumber dressed on at least two edges and one side for tight fit.

C.  Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities not exceeding
specified formwork surface class.

1. Provide forms with sufficient wall thickness to resist plastic concrete loads without
detrimental deformation.

D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic
concrete loads without detrimental deformation, with straight end forms.

E. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient
to support weight of plastic concrete and other superimposed loads.

2.3 INSULATING CONCRETE FORMS

A.  Insulating Concrete Forms: Concrete-forming system complying with ASTM E2634, consisting
of two panels of insulation connected with cross ties.

1. Insulation: ASTM C578, Type 11, expanded polystyrene.

a. Thickness: Not less than 2-1/2 inches each face.

b. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified
testing agency. Identify products with appropriate markings of applicable testing
agency.

1)  Flame Spread: 25 or less.
2) Smoke Developed Index: 450 or less.
2. Cross Ties: Polypropylene, with integral reinforcement supports, designed to allow
passage of concrete during placement.
3. Core Thickness: 4 inches.
2.4 WATERSTOPS

A.  Flexible Rubber Waterstops: U.S. Army Corps of Engineers CRD-C 513, for embedding in
concrete to prevent passage of fluids through joints, with factory fabricated corners,
intersections, and directional changes.

1. Profile: Flat dumbbell with center bulb.
2. Dimensions: 4 inches by 3/16 inch thick; nontapered.

B.  Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber waterstops, for
embedding in concrete to prevent passage of fluids through joints; resistant to oils, solvents, and
chemicals, with factory fabricate corners, intersections, and directional changes.
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2.5

1. Profile: Flat dumbbell with center bulb.
2. Dimensions: 4 inches by 3/16 inch thick; nontapered.

Flexible PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572, for embedding in
concrete to prevent passage of fluids through joints, with factory fabricate corners, intersections,
and directional changes.

1. Profile: Flat dumbbell with center bulb.

2. Dimensions: 4 inches by 3/16 inch thick; nontapered.

Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete,
3/4 by 1 inch.

Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal strip,
bentonite-free hydrophilic polymer-modified chloroprene rubber, for adhesive bonding to
concrete, 3/8 by 3/4 inch.

RELATED MATERIALS

Reglets: Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet. Temporarily
fill or cover face opening of reglet to prevent intrusion of concrete or debris.

Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent
tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or
debris.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.

Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
Form-Release Agent: Commercially formulated form-release agent that does not bond with,
stain, or adversely affect concrete surfaces and does not impair subsequent treatments of

concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
2. Form release agent for form liners shall be acceptable to form liner manufacturer.

Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

I. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed
concrete surface.
2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete
surface.
3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing
or waterproofing.
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PART 3 - EXECUTION

3.1

INSTALLATION OF FORMWORK
Comply with ACI 301.

Construct formwork, so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the
Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete" for as-cast
finishes.

Limit concrete surface irregularities as follows:

1. Surface Finish-1.0: ACI 117 Class D, 1 inch.
2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch.
3. Surface Finish-3.0: ACI 117 Class A, 1/8 inch.

Construct forms tight enough to prevent loss of concrete mortar.

1. Minimize joints.
2. Exposed Concrete: Symmetrically align joints in forms.

Construct removable forms for easy removal without hammering or prying against concrete
surfaces.

I. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces.
2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
3. Install keyways, reglets, recesses, and other accessories, for easy removal.

Do not use rust-stained, steel, form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces.

1. Provide and secure units to support screed strips
2. Use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible.

1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of
concrete mortar.
2. Locate temporary openings in forms at inconspicuous locations.

Chamfer exterior corners and edges of permanently exposed concrete.
At construction joints, overlap forms onto previously placed concrete not less than 12 inches.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work.
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1. Determine sizes and locations from trades providing such items.
2. Obtain written approval of Architect prior to forming openings not indicated on
Drawings.

32

Construction and Movement Joints:

—

Construct joints true to line with faces perpendicular to surface plane of concrete.
2. Install so strength and appearance of concrete are not impaired, at locations indicated or
as approved by Architect.

3. Place joints perpendicular to main reinforcement.

4. Locate joints for beams, slabs, joists, and girders in the middle third of spans.
a. Offset joints in girders a minimum distance of twice the beam width from a beam-

girder intersection.

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

6. Space vertical joints in walls as indicated on Drawings.
a. Locate joints beside piers integral with walls, near corners, and in concealed

locations where possible.

Provide temporary ports or openings in formwork where required to facilitate cleaning and
inspection.

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to
allow flushing water to drain.

2. Close temporary ports and openings with tight-fitting panels, flush with inside face of
form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

INSTALLATION OF EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.
2. Install anchor rods, accurately located, to elevations required and complying with

tolerances in Section 7.5 of AISC 303.
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3.3

34

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and
other conditions.

4. Install dovetail anchor slots in concrete structures, as indicated on Drawings.

5. Clean embedded items immediately prior to concrete placement.

INSTALLATION OF WATERSTOPS

Flexible Waterstops: Install in construction joints and at other joints indicated to form a
continuous diaphragm.

L. Install in longest lengths practicable.

2. Locate waterstops in center of joint unless otherwise indicated on Drawings.

3. Allow clearance between waterstop and reinforcing steel of not less than 2 times the
largest concrete aggregate size specified in Section 033000 "Cast-In-Place Concrete."

4. Secure waterstops in correct position at 12 inches on center.

5. Field fabricate joints in accordance with manufacturer's instructions using heat welding.

a. Miter corners, intersections, and directional changes in waterstops.
b. Align center bulbs.

6. Clean waterstops immediately prior to placement of concrete.
7. Support and protect exposed waterstops during progress of the Work.

Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated
on Drawings, according to manufacturer's written instructions, by adhesive bonding,
mechanically fastening, and firmly pressing into place.

1. Install in longest lengths practicable.

2. Locate waterstops in center of joint unless otherwise indicated on Drawings.

3. Protect exposed waterstops during progress of the Work.

INSTALLATION OF INSULATING CONCRETE FORMS

Comply with ACI 301 and manufacturer's instructions.

Construct formwork, so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

Install forms in running bond pattern.

1. Align joints.
2. Align furring strips.

Construct forms tight to prevent loss of concrete mortar.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work.

1. Determine sizes and locations from trades providing such items.
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2. Obtain written approval of Architect prior to forming openings not indicated on
Drawings.

F. Provide temporary ports or openings in formwork where required to facilitate cleaning and

inspection.

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to
allow flushing water to drain.

2. Close temporary ports and openings with tight fitting panels, flush with inside face of
form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces.

G.  Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

H.  Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

L Shore insulating concrete forms to ensure stability and to resist stressing imposed by
construction loads.

3.5 REMOVING AND REUSING FORMS

A. Formwork for sides of beams, walls, columns, and similar parts of the Work that does not

support weight of concrete may be removed after cumulatively curing at not less than 50 deg F

for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged by form-

removal operations, and curing and protection operations need to be maintained.

L. Leave formwork for beam soffits, joists, slabs, and other structural elements that support
weight of concrete in place until concrete has achieved its 28-day design compressive
strength.

2. Remove forms only if shores have been arranged to permit removal of forms without
loosening or disturbing shores.

B.  Clean and repair surfaces of forms to be reused in the Work.

1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable
for exposed surfaces.

2. Apply new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
L. Align and secure joints to avoid offsets.
2. Do not use patched forms for exposed concrete surfaces unless approved by Architect.
3.6 SHORING AND RESHORING INSTALLATION
A.  Comply with ACI318 and ACI301 for design, installation, and removal of shoring and
reshoring.
1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.
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B.

3.7

In multistory construction, extend shoring or reshoring over a sufficient number of stories to
distribute loads in such a manner that no floor or member will be excessively loaded or will
induce tensile stress in concrete members without sufficient steel reinforcement.

Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and
provide adequate reshoring to support construction without excessive stress or deflection.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a special inspector and qualified testing and inspecting
agency to perform field tests and inspections and prepare test reports.

Testing Agency: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

Inspections:

1. Inspect formwork for shape, location, and dimensions of the concrete member being
formed.

2. Inspect insulating concrete forms for shape, location, and dimensions of the concrete

member being formed.

END OF SECTION 031000
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

NN R WD =

Concrete standards.
Concrete materials.
Admixtures.

Fiber reinforcement.

Vapor retarders.

Floor and slab treatments.
Liquid floor treatments.
Curing materials.
Accessories.

Repair materials.

Concrete mixture materials.
Concrete mixture class types.
Concrete mixing.

Related Requirements:

L.

liners, insulating concrete forms, and waterstops.
2. Section 035300 "Concrete Topping" for concrete floor toppings.
3. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground.
4. Section 321313 "Concrete Paving" for concrete pavement and walks.
DEFINITIONS

06/23

Section 031000 "Concrete Forming and Accessories" for form-facing materials, form

Cementitious Materials: Portland cement or blended hydraulic cement alone or in combination
with one or more of the following:

L.

Fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance

with requirements.

Water/Cementitious Materials (w/cm) Ratio: The ratio by weight of mixing water to
cementitious materials.

ACTION SUBMITTALS

Product Data:

L.
2.

Portland cement.
Blended hydraulic cement.

CAST-IN-PLACE CONCRETE
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11.
12.
13.
14.
15.

16.
17.

Performance-based hydraulic cement.

Fly ash.

Slag cement.

Silica fume.

Natural or other pozzolans.

Aggregates.

Ground calcium carbonate and aggregate mineral fillers.
Admixtures:

a. Include limitations of use. Admixtures that do not comply with reference ASTM
International requirements must be submitted with test data for approval.

Fiber reinforcement.

Vapor retarders.

Floor and slab treatments.

Liquid floor treatments.

Curing materials.

Joint fillers.
Repair materials.

B.  Design Mixtures: For each concrete mixture, include the following:

el i IR O S e

— O

Mixture identification.

Compressive strength at 28 days or other age as specified.

Compressive strength required at stages of construction.

Durability exposure classes for Exposure Categories F, S, W, and C.
Maximum w/cm ratio.

Calculated equilibrium and fresh density for lightweight concrete.
Slump or slump flow limit.

Air content.

Nominal maximum aggregate size.

Intended placement method.

Submit adjustments to design mixtures when characteristics of materials, Project
conditions, weather, test results, or other circumstances warrant changes.

C.  Shop Drawings:

1.

Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.

a. Location of construction joints is subject to approval of the Engineer.

D. Concrete Schedule: For each location of each class of concrete indicated in "Concrete Mixture
Class Types" Article, including the following:

L. Concrete class designation.
2. Location within Project.
3. Exposure class designation.
4. Formed surface finish designation and final finish.
5. Final finish for floors.
6. Floor treatment, if any.
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1.4 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For the following:
I. Testing Agency: Include documentation indicating compliance with ASTM E329 or
ASTM C1077 and copies of applicable ACI certificates for testing technicians or ACI
Concrete Construction Special Inspector - MH, ASCC.

B.  Material Certificates: For each of the following:

Cementitious materials.
Admixtures.

Fiber reinforcement.
Curing compounds.
Floor and slab treatments.
Bonding agents.
Adhesives.

Vapor retarders.

. Semirigid joint filler.

0. Joint-filler strips.

1. Repair materials.

el i A U S e

C.  Material Test Reports: For the following:

Portland cement.

Blended hydraulic cement.

Performance-based hydraulic cement.

Fly ash.

Slag cement.

Silica fume.

Natural or other pozzolans.

Aggregates.

Ground calcium carbonate and aggregate mineral filler.
0. Admixtures.

=0 XN R WD =

D.  Preconstruction Test Reports: For each mix design.

E.  Field quality-control reports.

1.5 QUALITY ASSURANCE

A.  Installer Qualifications: A qualified Installer who employs Project personnel qualified as an
ACl-certified Concrete Flatwork Associate and Concrete Flatwork Finisher and a supervisor
who is a certified ACI Advanced Concrete Flatwork Finisher/Technician or an ACI Concrete
Flatwork Finisher with experience installing and finishing concrete.

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer.

B.  Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing
ready-mixed concrete products and that complies with ASTM C94/C94M requirements for
production facilities and equipment.
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1.6

1.7

1.8

1.

Manufacturer's production facilities and delivery vehicles certified in accordance with
NRMCA's certification requirements or equivalent approval by a State DOT.

Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with
ASTM C1077 and ASTM E329 for testing that performs duties on behalf of the Engineer.

1.

Personnel performing laboratory tests to be an ACI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician, Level 1. Testing agency
laboratory supervisor tests to be an ACI-certified Concrete Laboratory Testing
Technician, Level 2.

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on each concrete mixture.

L.

Include the following information in each test report:

Admixture dosage rates.

Slump.

Air content.

Seven-day compressive strength.

28-day compressive strength.

Evaluation of permeability-reducing admixtures.

e oo oW

DELIVERY, STORAGE, AND HANDLING

Comply with ASTM C94/C94M and ACI 306.1.

FIELD CONDITIONS

Cold-Weather Placement: Comply with ACI 306.1 as follows:

L.

2.

W

Protect concrete work from physical damage or reduced strength that could be caused by
frost, freezing actions, or low temperatures.

When air temperature has fallen to, or is expected to fall below 40 deg F during the
protection period, maintain delivered concrete mixture temperature within the
temperature range required by ACI 306.1.

Do not use frozen materials or materials containing ice or snow.

Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing
steel.

Hot-Weather Placement: Comply with ACI 301 and ACI 305.1.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

24

CONCRETE STANDARDS

ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract
Documents.

CONCRETE MATERIALS
Source Limitations:

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire
Project.
2. Obtain each type of admixture from single source from single manufacturer.

Cementitious Materials:

1. Portland Cement: ASTM C150/C150M, Type 11, gray.
2. Fly Ash: ASTM C618, Class F or C
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.

Normal-Weight Aggregates:

1. Coarse Aggregate: ASTM C33/C33M, ABC, No. 57 Stone.
2. Maximum Coarse-Aggregate Size: 1-1/2 inches nominal.
3. Fine Aggregate: ASTM C33/C33M.

ADMIXTURES
Air-Entraining Admixture: ASTM C260/C260M.
Chemical Admixtures: Do not use calcium chloride or admixtures containing calcium chloride

Water-Reducing Admixture: ASTM C494/C494M, Type A.

Retarding Admixture: ASTM C494/C494M, Type B.

Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.

High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.

A

FIBER REINFORCEMENT

Synthetic Monofilament Microfiber: Monofilament polypropylene microfibers complying with
ASTM C1116/C1116M, Type 11, 1/2 to 1-1/2 inches long.
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2.5 VAPOR RETARDERS

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A. Include manufacturer's recommended
thickness and adhesive or pressure-sensitive tape.

B.  Sheet Vapor Retarder/Termite Barrier: ASTM E1745, Class A, except with maximum water-
vapor permeance of 0.03 perms; complying with ICC Acceptance Criteria AC380. Include
manufacturer's recommended adhesive or pressure-sensitive tape.

1. Low-Temperature Flexibility: Pass at minus 15 deg F; ASTM D146/D146M.
2. Puncture Resistance: 224 Ibf minimum; ASTM E154/E154M.
3. Water Absorption: 0.1 percent weight-gain maximum after 48-hour immersion at
70 deg F; ASTM D570.
4, Hydrostatic-Head Resistance: 231 ft. minimum; ASTM D5385/D5385M.
2.6 REPAIR MATERIALS

A.  Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor
elevations.

I. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic
cement, as defined in ASTM C219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions,
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as recommended
by underlayment manufacturer.

4, Compressive Strength: Not less than 4000 psi at 28 days when tested in accordance with
ASTM C109/C109M.

B.  Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match
adjacent floor elevations.

L. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic
cement, as defined in ASTM C219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended
by topping manufacturer.

4. Compressive Strength: Not less than 4000 psi at 28 days when tested in accordance with
ASTM C109/C109M.

2.7 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with
ASTM C94/C94M and furnish delivery ticket.
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PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verification of Conditions:

1. Before placing concrete, verify that installation of concrete forms, accessories,
reinforcement, and embedded items is complete and that required inspections have been
performed.

2. Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION
A.  Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable
to testing agency, including the following:

1. Daily access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3. Secure space for storage, initial curing, and field curing of test samples, including source
of water and continuous electrical power at Project site during site curing period for test
samples.

4. Security and protection for test samples and for testing and inspection equipment at
Project site.

33 TOLERANCES
A.  Comply with ACI 117.
34 INSTALLATION OF EMBEDDED ITEMS
A.  Place and secure anchorage devices and other embedded items required for adjoining Work that
is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install reglets to receive waterproofing and through-wall flashings in outer face of
concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and
other conditions.

3.5 INSTALLATION OF VAPOR RETARDERS
A.  Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with

ASTM E1643 and manufacturer's written instructions.

1. Install vapor retarder with longest dimension parallel with direction of concrete pour.

2. Face laps away from exposed direction of concrete pour.
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3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor
retarder to concrete.
4. Lap joints 6 inches and seal with manufacturer's recommended tape.
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing

3.6

entire perimeter to floor slabs, grade beams, foundation walls, or pile caps.
Seal penetrations in accordance with vapor retarder manufacturer's instructions.
7. Protect vapor retarder during placement of reinforcement and concrete.

o

a. Repair damaged areas by patching with vapor retarder material, overlapping
damages area by 6 inches on all sides and sealing to vapor retarder.

Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder in accordance
with manufacturer's written instructions.

INSTALLATION OF CAST-IN-PLACE CONCRETE

Before placing concrete, verify that installation of formwork, reinforcement, embedded items,
and vapor retarder is complete and that required inspections are completed.

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient
installation, and repair defective areas.
2. Provide continuous inspection of vapor retarder during concrete placement and make

necessary repairs to damaged areas as Work progresses.

Notify Engineer and testing and inspection agencies 24 hours prior to commencement of
concrete placement.

Water addition in transit or at the Project site must be in accordance with ASTM C94/C94M
and must not exceed the permitted amount indicated on the concrete delivery ticket.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.

1. If a section cannot be placed continuously, provide construction joints as indicated.

2. Deposit concrete to avoid segregation.

3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures
and in a manner to avoid inclined construction joints.

4. Consolidate placed concrete with mechanical vibrating equipment in accordance with
ACI 301.

a. Do not use vibrators to transport concrete inside forms.

b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly
penetrate placed layer and at least 6 inches into preceding layer.

c. Do not insert vibrators into lower layers of concrete that have begun to lose
plasticity.

d. At each insertion, limit duration of vibration to time necessary to consolidate
concrete, and complete embedment of reinforcement and other embedded items
without causing mixture constituents to segregate.
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E.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

L. Do not place concrete floors and slabs in a checkerboard sequence.
2. Consolidate concrete during placement operations, so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

3. Maintain reinforcement in position on chairs during concrete placement.

4. Screed slab surfaces with a straightedge and strike off to correct elevations.

5. Level concrete, cut high areas, and fill low areas.

6. Slope surfaces uniformly to drains where required.

7. Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface.

8. Do not further disturb slab surfaces before starting finishing operations.

3.7 INSTALLATION OF JOINTS

A.  Construct joints true to line, with faces perpendicular to surface plane of concrete.

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1. Install so strength and appearance of concrete are not impaired, at locations indicated on
Drawings or as approved by Design Professional.

2. Place joints perpendicular to main reinforcement.

a. Continue reinforcement across construction joints unless otherwise indicated.

C.  Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete
into areas as indicated. Construct control joints for a depth equal to at least one-fourth of
concrete thickness as follows:

1. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive
or diamond-rimmed blades. Cut 1/8-inch wide joints into concrete when cutting action
does not tear, abrade, or otherwise damage surface and before concrete develops random
cracks.

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface unless otherwise indicated on Drawings.

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below
finished concrete surface, where joint sealants, specified in Section 079200 "Joint
Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.

3.8 APPLICATION OF FINISHING FLOORS AND SLABS

A.  Scratch Finish:
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1. While still plastic, texture concrete surface that has been screeded and bull-floated or
darbied.
2. Use stiff brushes, brooms, or rakes to produce a profile depth of 1/4 inch in one direction.
3. Apply scratch finish to surfaces to receive concrete floor toppings.

B. Float Finish:

L.

2.

3.

When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to
permit operation of specific float apparatus, consolidate concrete surface with power-
driven floats or by hand floating if area is small or inaccessible to power-driven floats.
Repeat float passes and restraightening until surface is left with a uniform, smooth,
granular texture and complies with ACI 117 tolerances for conventional concrete.

Apply float finish to surfaces to receive trowel finish.

C. Trowel Finish:

L. After applying float finish, apply first troweling and consolidate concrete by hand or
power-driven trowel.
2. Continue troweling passes and restraighten until surface is free of trowel marks and
uniform in texture and appearance.
3. Grind smooth any surface defects that would telegraph through applied coatings or floor
coverings.
4. Do not add water to concrete surface. Use of an approved finishing aid is acceptable.
5. Do not apply troweled finish to concrete, which has a total air content greater than
3 percent.
6. Apply a trowel finish to surfaces exposed to view.
7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a
randomly trafficked floor surface:
a. Slabs on Ground:
1) Specified overall values of flatness, Fr25; and of levelness, Fi 20; with
minimum local values of flatness, Fr 17; and of levelness, Fr 15.
2) Specified overall values of flatness, Fr 35; and of levelness, Fr 25; with
minimum local values of flatness, Fr 24; and of levelness, Fr 17.
3) Specified overall values of flatness, Fr45; and of levelness, Fi 35; with
minimum local values of flatness, Fr 30; and of levelness, FL 24.
4) Specified overall values of flatness, Fr 50; and of levelness, Fr 35; with
minimum local values of flatness, Fr 40; and of levelness, Fr. 24.
b. Suspended Slabs:
1) Specified overall values of flatness, Fr25; and of levelness, Fr 20; with
minimum local values of flatness, Fr 17; and of levelness, Fr 15.
2) Specified overall values of flatness, Fr 35; and of levelness, Fi 20; with
minimum local values of flatness, Fr 24; and of levelness, Fr 15.
3) Specified overall values of flatness, Fr45; and of levelness, Fi 35; with
minimum local values of flatness, Fr 30; and of levelness, Fr. 24.
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D.

Trowel and Fine-Broom Finish: First apply a trowel finish to surfaces where ceramic or quarry
tile is to be installed by either thickset or thinset method. While concrete is still plastic, slightly
scarify surface with a fine broom perpendicular to main traffic route.

1. Coordinate required final finish with Engineer before application.
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.
E. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations
indicated on Drawings.
1. Immediately after float finishing, slightly roughen trafficked surface by brooming with a
fiber-bristle broom perpendicular to main traffic route.
2. Coordinate required final finish with Engineer before application.
F. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish to concrete stair
treads, platforms, and ramps, as indicated on Drawings.
L. Apply in accordance with manufacturer's written instructions and as follows:
a. Uniformly spread 251b/100 sq. ft. of dampened slip-resistive aggregate over
surface in one or two applications.
b. Tamp aggregate flush with surface, but do not force below surface.
c. After broadcasting and tamping, apply float finish.
d. After curing, lightly work surface with a steel wire brush or an abrasive stone and
water to expose slip-resistive aggregate.
G.  Dry-Shake Floor Hardener Finish: After initial floating, apply dry-shake floor hardener to
surfaces in accordance with manufacturer's written instructions and as follows:
1. Uniformly apply dry-shake floor hardener at a rate of 100 1b/100 sq. ft. unless greater
amount is recommended by manufacturer.
2. Uniformly distribute approximately two-thirds of dry-shake floor hardener over surface
by hand or with mechanical spreader, and embed by power floating.
3. Follow power floating with a second dry-shake floor hardener application, uniformly
distributing remainder of material, and embed by power floating.
4, After final floating, apply a trowel finish.
5. Cure concrete with curing compound recommended by dry-shake floor hardener
manufacturer and apply immediately after final finishing.
3.9 APPLICATION OF FINISHING FORMED SURFACES
A.  As-Cast Surface Finishes:
1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing
material.
a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep.
b. Remove projections larger than 1 inch.
c. Tie holes do not require patching.
d. Surface Tolerance: ACI 117, Class D.
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e. Apply to concrete surfaces for metal lap pan deck formed surfaces and those

surfaces that are buried or covered with subsequent installed surfaces.
2. ACI 301 (ACI 301M) Surface Finish SF-2.0: As-cast concrete texture imparted by form-

facing material, arranged in an orderly and symmetrical manner with a minimum of

s€ams.

o0 o

Patch voids larger than 3/4 inch wide or 1/2 inch deep.
Remove projections larger than 1/4 inch.

Patch tie holes.

Surface Tolerance: ACI 117, Class B.

Locations: Apply to concrete surfaces exposed to public view.

ACI 301 (ACI 301M) Surface Finish SF-3.0:

a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.
b. Remove projections larger than 1/8 inch.
c. Patch tie holes.
d. Surface Tolerance: ACI 117 Class A.
e. Locations: Apply to concrete surfaces exposed to public view.
B.  Abrasive-Blast Finish: Apply the following to as-cast surface finishes where indicated on
Drawings:
L. Perform abrasive blasting after compressive strength of concrete exceeds 2000 psi.
2. Coordinate with formwork removal to ensure that surfaces to be abrasive blasted are
treated at the same age.
3. Surface Continuity:
a. Perform abrasive-blast finishing as continuous operation, maintaining continuity of
finish on each surface or area of Work.
b. Maintain required patterns or variances in depths of blast to match design reference
sample.
4. Abrasive Blasting:
a. Abrasive-blast corners and edges of patterns carefully, using backup boards to
maintain uniform corner and edge lines.
b. Determine type of nozzle pressure and blasting techniques required to match field
sample.
c. Depth of Cut: Use an abrasive grit of proper type and gradation to expose
aggregate and surrounding matrix surfaces to match field sample, as follows:
1) Brush Texture: Remove cement matrix to dull surface sheen and expose face
of fine aggregate, with no significant reveal.
2)  Light Texture: Expose fine aggregate with occasional exposure of coarse
aggregate and uniform color, with maximum reveal of 1/16 inch.
3) Medium Texture: Generally, expose coarse aggregate with slight reveal and
with a maximum reveal of 1/4 inch.
4) Heavy Texture: Expose and reveal coarse aggregate to a maximum
projection of one-third its diameter, with reveal range of 1/4 to 1/2 inch.
CAST-IN-PLACE CONCRETE 033000 - 12

Copyright © 2023 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



BANDERA FARMS
PARK PROJECT 06/23

d. Maintain required patterns or variances in reveal projection to match design
reference sample.

C.  High-Pressure Water-Jet Finish: Apply the following to as-cast surface finishes where indicated
on Drawings:

1.

2.

Perform high-pressure water jetting on concrete that has achieved a minimum
compressive strength of 4500 psi.

Coordinate with formwork removal to ensure that surfaces to be high-pressure water-jet
finished are treated at same age for uniform results.

Surface Continuity: Perform high-pressure water-jet finishing in as continuous an
operation as possible, maintaining continuity of finish on each surface or area of Work.
Maintain required patterns or variances in reveal projection to match design reference
sample.

D.  Bushhammer Finish: Apply the following to as-cast surface finishes where indicated on

Drawings:

1. Perform bushhammer finish to concrete that has achieved a minimum compressive
strength of 4500 psi.

2. Surface Continuity:

a. Perform bushhammer finishing in as continuous an operation as possible,
maintaining continuity of finish on each surface or area of Work.

3. Surface Cut:

a. Maintain required depth of cut and general aggregate exposure.

b. Use power tool with hammer attachments for large, flat surfaces, and use hand
hammers for small areas, at corners and edges, and for restricted locations where
power tools cannot reach.

4. Remove impressions of formwork and form facings with exception of tie holes.

5. Maintain required patterns or variances of cut as shown on Drawings or to match design
reference sample.

6. Maintain control of concrete chips, dust, and debris in each Work area, limiting migration

of airborne materials and dust by use of tarpaulins, windbreaks, or similar devices.

3.10 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS

A.  Filling in:

1. Fill in holes and openings left in concrete structures after Work of other trades is in place
unless otherwise indicated.
2. Mix, place, and cure concrete, as specified, to match color and texture with in-place
construction exposed to view.
3. Provide other miscellaneous concrete filling indicated or required to complete the Work.
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B.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still
green and by troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

C.  Equipment Bases and Foundations:

1. Coordinate sizes and locations of concrete bases with actual equipment provided.

2. Construct concrete bases 4 inches high unless otherwise indicated on Drawings, and
extend base not less than 6 inches in each direction beyond the maximum dimensions of
supported equipment unless otherwise indicated on Drawings, or unless required for
seismic anchor support.

3. Minimum Compressive Strength: 4000 psi at 28 days.

4, Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around the full perimeter of concrete base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete substrate.

6. Prior to pouring concrete, place and secure anchorage devices.

a. Use setting drawings, templates, diagrams, instructions, and directions furnished
with items to be embedded.
b. Cast anchor-bolt insert into bases.
c. Install anchor bolts to elevations required for proper attachment to supported
equipment.
D.  Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.
1. Cast-in inserts and accessories, as shown on Drawings.
2. Screed, tamp, and trowel finish concrete surfaces.
3.11 APPLICATION OF CONCRETE CURING
A.  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

1. Comply with ACI 301 for cold weather protection during curing.

2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.

3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h, calculated in accordance with
ACI 305R, before and during finishing operations.

B.  Curing Formed Surfaces: Comply with ACI 308.1 as follows:

1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other
similar surfaces.

2. Cure concrete containing color pigments in accordance with color pigment
manufacturer's instructions.

3. If forms remain during curing period, moist cure after loosening forms.

4. If removing forms before end of curing period, continue curing for remainder of curing
period as follows:

a. Continuous Fogging: Maintain standing water on concrete surface until final
setting of concrete.
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b. Continuous Sprinkling: Maintain concrete surface continuously wet.

c. Absorptive Cover: Pre-dampen absorptive material before application; apply
additional water to absorptive material to maintain concrete surface continuously
wet.

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with
sheeting material, taping, or lapping seams.

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation

by power spray or roller in accordance with manufacturer's written instructions.
1) Recoat areas subject to heavy rainfall within three hours after initial
application.

2) Maintain continuity of coating and repair damage during curing period.

C.  Curing Unformed Surfaces: Comply with ACI 308.1 as follows:

1. Begin curing after finishing concrete.
2. Interior Concrete Floors:
a. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of

the following:

1)  Absorptive Cover: As soon as concrete has sufficient set to permit
application without marring concrete surface, install prewetted absorptive
cover over entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12 inches.
b) Maintain absorptive cover water saturated, and in place, for duration
of curing period, but not less than seven days.

2)  Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with
sides and ends lapped at least 12 inches, and sealed by waterproof tape or
adhesive.

a) Immediately repair any holes or tears during curing period, using
cover material and waterproof tape.
b) Cure for not less than seven days.

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:

a) Water.
b) Continuous water-fog spray.

b. Floors to Receive Polished Finish: Contractor has option of the following:

1)  Absorptive Cover: As soon as concrete has sufficient set to permit
application without marring concrete surface, install prewetted absorptive
cover over entire area of floor.
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a) Lap edges and ends of absorptive cover not less than 12 inches.
b) Maintain absorptive cover water saturated, and in place, for duration
of curing period, but not less than seven days.

2) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:

a) Water.
b) Continuous water-fog spray.
c. Floors To Receive Chemical Stain:

1)  As soon as concrete has sufficient set to permit application without marring
concrete surface, install curing paper over entire area of floor.

2) Install curing paper square to building lines, without wrinkles, and in a
single length without end joints.

3) Butt sides of curing paper tight; do not overlap sides of curing paper.

4) Leave curing paper in place for duration of curing period, but not less than
28 days.

d. Floors To Receive Urethane Flooring:

1) As soon as concrete has sufficient set to permit application without marring
concrete surface, install prewetted absorptive cover over entire area of floor.

2) Rewet absorptive cover, and cover immediately with polyethylene moisture-
retaining cover with edges lapped 6 inches and sealed in place.

3) Secure polyethylene moisture-retaining cover in place to prohibit air from
circulating under polyethylene moisture-retaining cover.

4) Leave absorptive cover and polyethylene moisture-retaining cover in place
for duration of curing period, but not less than 28 days.

e. Floors To Receive Curing Compound:

1)  Apply uniformly in continuous operation by power spray or roller in
accordance with manufacturer's written instructions.

2) Recoat areas subjected to heavy rainfall within three hours after initial
application.

3) Maintain continuity of coating, and repair damage during curing period.

4) Removal: After curing period has elapsed, remove curing compound
without damaging concrete surfaces by method recommended by curing
compound manufacturer.

f. Floors To Receive Curing and Sealing Compound:

1)  Apply uniformly to floors and slabs indicated in a continuous operation by
power spray or roller in accordance with manufacturer's written instructions.

2) Recoat areas subjected to heavy rainfall within three hours after initial
application.

3) Repeat process 24 hours later, and apply a second coat. Maintain continuity
of coating, and repair damage during curing period.
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3.12 APPLICATION OF LIQUID FLOOR TREATMENTS

A.  Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment
in accordance with manufacturer's written instructions.

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and
complete surface repairs.

2. Do not apply to concrete that is less than three days' old.

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet;
and repeat brooming or scrubbing.

4. Rinse with water; remove excess material until surface is dry.

5. Apply a second coat in a similar manner if surface has received a float finish or abrasive
surface preparation.

B.  Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to
hardened concrete by power spray or roller in accordance with manufacturer's written
instructions.

3.13 INSTALLATION OF JOINT FILLING

A.  Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.
1. Defer joint filling until concrete has aged at least one month(s).

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joints clean and dry.

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed
joints.

D.  Overfill joint, and trim joint filler flush with top of joint after hardening.

3.14 INSTALLATION OF CONCRETE SURFACE REPAIRS
A.  Defective Concrete:
1. Repair and patch defective areas when approved by Engineer.
2. Remove and replace concrete that cannot be repaired and patched to meet specification
requirements.

B.  Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-
1/2 parts fine aggregate passing a No. 16 sieve, using only enough water for handling and
placing.

C.  Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks in
excess of 0.01 inch spalls, air bubbles exceeding surface finish limits, honeycombs, rock
pockets, fins and other projections on the surface exceeding surface finish limits, and stains and
other discolorations that cannot be removed by cleaning.
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1.

Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch in any dimension to solid concrete.

Limit cut depth to 3/4 inch.

Make edges of cuts perpendicular to concrete surface.

Clean, dampen with water, and brush-coat holes and voids with bonding agent.

Fill and compact with patching mortar before bonding agent has dried.

Fill form-tie voids with patching mortar or cone plugs secured in place with
bonding agent.

oo op

Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement, so that, when dry, patching mortar matches surrounding color.

a. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching.
b. Compact mortar in place and match surrounding surface.

Repair defects on concealed formed surfaces that will affect concrete's durability and
structural performance, as determined by Engineer.

D.  Repairing Unformed Surfaces:

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances

specified for each surface.

a. Correct low and high areas.

b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped
template.

2. Repair finished surfaces containing surface defects, including spalls, popouts,
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that
penetrate to reinforcement or completely through unreinforced sections regardless of
width.

3. After concrete has cured at least 14 days, correct high areas by grinding.

4. Correct localized low areas during, or immediately after, completing surface-finishing
operations by adding patching mortar.

a. Finish repaired areas to blend into adjacent concrete.

5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.

a. Prepare, mix, and apply repair underlayment and primer in accordance with
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

b. Feather edges to match adjacent floor elevations.

6. Correct other low areas scheduled to remain exposed with repair topping.

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match
adjacent floor elevations.
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b. Prepare, mix, and apply repair topping and primer in accordance with
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.
7. Repair defective areas, except random cracks and single holes 1 inch or less in diameter,

by cutting out and replacing with fresh concrete.

a. Remove defective areas with clean, square cuts, and expose steel reinforcement
with at least a 3/4-inch clearance all around.

b. Dampen concrete surfaces in contact with patching concrete and apply bonding
agent.

c. Mix patching concrete of same materials and mixture as original concrete, except
without coarse aggregate.

d. Place, compact, and finish to blend with adjacent finished concrete.

e. Cure in same manner as adjacent concrete.

8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.

Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt,
and loose particles.

b. Dampen cleaned concrete surfaces and apply bonding agent.
c. Place patching mortar before bonding agent has dried.
d. Compact patching mortar and finish to match adjacent concrete.
e. Keep patched area continuously moist for at least 72 hours.
E. Perform structural repairs of concrete, subject to Engineer’s approval, using epoxy adhesive and

patching mortar.
F. Repair materials and installation not specified above may be used, subject to Engineer's
approval.
3.15 FIELD QUALITY CONTROL

A.  Special Inspections: Owner will engage a special inspector to perform field tests and inspections
and prepare testing and inspection reports.

B.  Testing Agency: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

1. Testing agency to be responsible for providing curing facility for initial curing of strength
test specimens on-site and verifying that test specimens are cured in accordance with
standard curing requirements in ASTM C31/C31M.

2. Testing agency to immediately report to Engineer, Contractor, and concrete manufacturer
any failure of Work to comply with Contract Documents.
3. Testing agency to report results of tests and inspections, in writing, to Owner, Engineer,

Contractor, and concrete manufacturer within 48 hours of inspections and tests.

a. Test reports to include reporting requirements of ASTM C31/C31M,
ASTM C39/C39M, and ACI 301, including the following as applicable to each test
and inspection:
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4.

1) Project name.

2)  Name of testing agency.

3) Names and certification numbers of field and laboratory technicians
performing inspections and testing.

4) Name of concrete manufacturer.

5) Date and time of inspection, sampling, and field testing.

6) Date and time of concrete placement.

7) Location in Work of concrete represented by samples.

8)  Date and time sample was obtained.

9)  Truck and batch ticket numbers.

10)  Design compressive strength at 28 days.

11)  Concrete mixture designation, proportions, and materials.

12)  Field test results of fresh concrete, including slump or slump flow, air
content, temperature and density.

13) Information on storage and curing of samples at the Project site, including
curing method and maximum and minimum temperatures during initial
curing period.

14)  Type of fracture and compressive break strengths at seven days and 28 days.

Provide a space and source of power or other resources for curing and access to test
specimens by the testing agency.

C.  Delivery Tickets: comply with ASTM C94/C94M.

D.  Inspections:

L. Headed bolts and studs.
2. Verification of use of required design mixture.
3. Concrete placement, including conveying and depositing.
4. Curing procedures and maintenance of curing temperature.
5. Verification of concrete strength before removal of shores and forms from beams and
slabs.
6. Batch Plant Inspections: On a random basis, as determined by Engineer.
E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with

ASTM C 172/C 172M to be performed in accordance with the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional

150 cu. yd. or fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength tests for
each concrete mixture, testing is to be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

2. Slump: ASTM C143/C143M:

a. One test at point of delivery for each composite sample, but not less than one test
for each day's pour of each concrete mixture.

b. Perform additional tests as needed.
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3. Slump Flow: ASTM C1611/C1611M:

a. One test at point of delivery for each composite sample when strength test
specimens are cast, but not less than one test for each day's pour of each concrete
mixture.

b. Perform additional tests as needed.

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete.

a. One test for each composite sample when strength test specimens are cast, but not
less than one test for each day's pour of each concrete mixture.

5. Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and above,
and one test for each composite sample when strength test specimens are cast.

6. Concrete Density: ASTM C138/C138M:

a. One test for each composite sample when strength test specimens are cast.

7. Unit Weight: ASTM C138/C138M density of fresh structural lightweight concrete.

a. One test for each composite sample, but not less than one test for each day's pour
of each concrete mixture. The fresh density should be consistent with that
associated with the equilibrium density within a tolerance of plus or minus 4 Ib/ft.>.

8. Compression Test Specimens: ASTM C31/C31M:

a. Cast and standard cure two sets of two 6 inches by 12-inches or 4-inch by 8-inch
cylindrical specimens for each composite sample.

b. Cast, and field cure two sets of two standard cylindrical specimens for each
composite sample.

9. Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of two standard cured specimens at seven days and one set of two
specimens at 28 days.

b. Test one set of two field-cured specimens at seven days and one set of two
specimens at 28 days.

c. A compressive-strength test to be the average compressive strength from a set of
two specimens obtained from same composite sample and tested at age indicated.

10.  When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor to evaluate operations and provide corrective procedures for
protecting and curing in-place concrete.

11.  Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests of standard cured cylinders equals or exceeds
specified compressive strength, and no compressive-strength test value falls below
specified compressive strength by more than 500 psi if specified compressive strength is
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3.16

12.

13.

14.

15.

5000 psi, or no compressive strength test value is less than 10 percent of specified
compressive strength if specified compressive strength is greater than 5000 psi.
Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Architect but will not be used as sole basis for approval or rejection of
concrete.

Additional Tests:

a. Testing and inspecting agency to make additional tests of concrete when test
results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by the Engineer.

b. Testing and inspecting agency may conduct tests to determine adequacy of
concrete by cored cylinders complying with ASTM C42/C42M or by other
methods as directed by Engineer.

1)  Acceptance criteria for concrete strength to be in accordance with ACI 301,
Section 1.7.6.3.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 24 hours
of completion of floor finishing and promptly report test results to Architect.

PROTECTION

Protect concrete surfaces as follows:

Nk W=

Protect from petroleum stains.

Diaper hydraulic equipment used over concrete surfaces.

Prohibit vehicles from interior concrete slabs.

Prohibit use of pipe-cutting machinery over concrete surfaces.

Prohibit placement of steel items on concrete surfaces.

Prohibit use of acids or acidic detergents over concrete surfaces.

Protect liquid floor treatment from damage and wear during the remainder of construction
period. Use protective methods and materials, including temporary covering,
recommended in writing by liquid floor treatments installer.

Protect concrete surfaces scheduled to receive surface hardener or polished concrete
finish using floor slab protective covering.

END OF SECTION 033000
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

Section Includes:

1.

2. Nonstaining silicone joint sealants.
3. Urethane joint sealants.

4, Mildew-resistant joint sealants.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data: For each joint-sealant product.
Samples: For each kind and color of joint sealant required.

Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.

2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

INFORMATIONAL SUBMITTALS
Product test reports.
Preconstruction field-adhesion-test reports.

Sample warranties.

PRECONSTRUCTION TESTING

079200
JOINT SEALANTS

Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to
Project joint substrates. Test joint sealants according to Method A, Field-Applied Sealant Joint
Hand Pull Tab, in Appendix X1.1 in ASTM C 1193 or Method A, Tail Procedure, in

ASTM C 1521.

JOINT SEALANTS
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1.6 WARRANTY
A.  Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not
comply with performance and other requirements specified in this Section within specified
warranty period.
1. Warranty Period: Two years from date of Substantial Completion.
B.  Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or

replace those joint sealants that do not comply with performance and other requirements
specified in this Section within specified warranty period.
1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

23

A.

B.

24

A.

JOINT SEALANTS, GENERAL

Colors of Exposed Joint Sealants: As selected by Engineer from manufacturer's full range.

NONSTAINING SILICONE JOINT SEALANTS
Nonstaining Joint Sealants: No staining of substrates when tested according to ASTM C 1248.

Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent

and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant;

ASTM C 920, Type S, Grade NS, Class 50, Use NT.

1. Manufacturers: Subject to compliance with requirements, provide product submittal to be
reviewed by Design Professional.

URETHANE JOINT SEALANTS

Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and

minus 25 percent movement capability, urethane joint sealant; ASTM C 920, Type S,

Grade NS, Class 25, Use NT.

1. Manufacturers: Subject to compliance with requirements, provide product submittal to be
reviewed by Design Professional.

Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent

movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, Type S,

Grade P, Class 25, Uses T and NT.

1. Manufacturers: Subject to compliance with requirements, provide product submittal to be
reviewed by Design Professional.

MILDEW-RESISTANT JOINT SEALANTS

Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide
to prevent mold and mildew growth.
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B.

2.5

A.

B.

2.6

A.

B.

C.

Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component,

nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing

silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 25, Use NT.

1. Manufacturers: Subject to compliance with requirements, provide product submittal to be
reviewed by Design Professional.

JOINT-SEALANT BACKING

Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin

and of size and density to control sealant depth and otherwise contribute to producing optimum

sealant performance.

1. Manufacturers: Subject to compliance with requirements, provide product submittal to be
reviewed by Design Professional.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate

tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants
and sealant backing materials.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.

PART 3 - EXECUTION

3.1

A.

B.

C.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to

comply with joint-sealant manufacturer's written instructions and the following requirements:

I. Remove laitance and form-release agents from concrete.

2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do
not stain, harm substrates, or leave residues capable of interfering with adhesion.

Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as
indicated by preconstruction joint-sealant-substrate tests or prior experience.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer with
adjoining surfaces.
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3.2 INSTALLATION OF JOINT SEALANTS

A.  General: Comply with ASTM C 1193 and joint-sealant manufacturer's written installation
instructions for products and applications indicated, unless more stringent requirements apply.

B. Install sealant backings of kind indicated to support sealants during application and at position
required to produce cross-sectional shapes and depths of installed sealants relative to joint
widths that allow optimum sealant movement capability.

C.  Install bond-breaker tape behind sealants where sealant backings are not used between sealants
and backs of joints.

D. Install sealants using proven techniques that comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recesses in each joint configuration.

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow
optimum sealant movement capability.

E. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing
begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling
agents that are approved in writing by sealant manufacturer and that do not discolor sealants or
adjacent surfaces.

1. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated.
33 JOINT-SEALANT SCHEDULE
1. Joint Locations:
a. Control and expansion joints in unit masonry.
b. Joints in dimension cast stone.
c. Other joints as indicated on Drawings.
2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT.
3. Joint-Sealant Color: As selected by Engineer from manufacturer's full range of colors.
B.  Joint-Sealant Application: Interior joints in horizontal traffic surfaces.
1. Joint Locations:
a. Isolation joints in cast-in-place concrete slabs.
b. Control and expansion joints in tile flooring.
c. Other joints as indicated on Drawings.
2. Joint Sealant: Urethane, S, P, 25, T, NT.
3. Joint-Sealant Color: As selected by Engineer from manufacturer's full range of colors.
C.  Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.

1. Joint Locations:

a. Control and expansion joints on exposed interior surfaces of exterior walls.
b. Vertical joints on exposed surfaces of unit masonry walls and partitions.
c. Other joints as indicated on Drawings.
2. Joint Sealant: Urethane, S, NS, 25, NT.
3. Joint-Sealant Color: As selected by Engineer from manufacturer's full range of colors.
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D.  Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces
not subject to significant movement.

1. Joint Locations:
a. Control joints on exposed interior surfaces of exterior walls.
b. Perimeter joints between interior wall surfaces and frames of interior doors and
windows.
c. Other joints as indicated on Drawings.
2. Joint Sealant: Acrylic latex.
3. Joint-Sealant Color: As selected by Engineer from manufacturer's full range of colors.
E. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal
nontraffic surfaces.
1. Joint Locations:
a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
b. Other joints as indicated on Drawings.
2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT
3. Joint-Sealant Color: As selected by Engineer from manufacturer's full range of colors.
F. Joint-Sealant Application: Concealed mastics.
1. Joint Locations:
a. Aluminum thresholds.
b. Other joints as indicated on Drawings.
2. Joint Sealant: Butyl-rubber based
3. Joint-Sealant Color: As selected by Engineer from manufacturer's full range of colors.

END OF SECTION 079200
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SECTION 221353 - FACILITY SEPTIC TANKS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

A.

A.

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Septic tanks.

2. Distribution boxes.
3. Pipe and fittings.

4, Absorption systems.
ACTION SUBMITTALS

Product Data: For each type of product indicated.

1. Include construction details, material descriptions, dimensions of individual components,
and profiles.

2. Include manhole openings, covers, and pipe connections.

PROJECT CONDITIONS

Interruption of Existing Septic Tank System Service: Do not interrupt service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of service.
2. Do not proceed with interruption of service without Owner's written permission.

PART 2 - PRODUCTS

2.1 CONCRETE SEPTIC TANKS
A.  Description: ASTM C1227, precast, reinforced-concrete tank and covers; single chamber with
internal baffle.
B.  Manholes: 24-inch minimum diameter opening with reinforced-concrete risers to grade and
access lid with steel lift rings. Include manhole in center of each septic tank compartment top.
FACILITY SEPTIC TANKS 221353 -1
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C.  Filter Access: Reinforced-concrete access hole, large enough to remove filter, over filter
position.

D. Inlet and Outlet Access: 24-inch minimum diameter, reinforced-concrete access lids with steel
lift rings. Include access centered over inlet and outlet.

E. Resilient Connectors: ASTM C923, of size required for piping, fitted into inlet and outlet
openings.

F. Capacity and Characteristics:
1. Capacity: See Drawings.
2. Inlet and Outlet Size: See Drawings.
2.2 CONCRETE DISTRIBUTION BOXES
A.  Description: Precast concrete, single-chamber box and cover.
B.  Design: Made according to ASTM C913. Include baffle opposite inlet.

C.  Manholes: 24-inch minimum diameter opening with reinforced-concrete risers to grade and
cover with steel lift rings in center of distribution box cover.

D. Resilient Connectors: ASTM C923, of size required for piping, fitted into inlet and outlet
openings. Include watertight plugs in outlets not required.

E. Capacity and Characteristics
1. Inlet Size: See Drawings.

2. Number of Outlets: See Drawings.
3. Outlet Size: See Drawings.

2.3 PVC DISTRIBUTION PIPE AND FITTINGS
A.  Pipe and Fittings: ASTM D2729, perforated, for solvent-cemented joints.

B. Solvent Cement: ASTM D2564. Include primer according to ASTM F656.

24 NONPRESSURE PIPE COUPLINGS

A.  Description: Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition
coupling, for joining underground nonpressure piping. Include ends of same sizes as piping to
be joined, with corrosion-resistant-metal tension band and tightening mechanism on each end.

1. Sleeve Materials for Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926, PVC.
2. Sleeve Materials for Dissimilar Pipes: ASTM D5926, PVC or other material compatible
with pipe materials being joined.
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2.5 TRENCH ABSORPTION-SYSTEM MATERIALS
A.  Filter Material: ASTM D448, Size No. 24, 3/4 to 2-1/2 inches, washed, crushed stone or gravel;
or broken, hard-burned clay brick.
B.  Filter Mat: Geotextile woven or spun filter fabric, in one or more layers, for minimum total unit
weight of 3 0z./sq. yd. Untreated building paper or similar porous material.
C. Cover for Distribution Pipe: Geotextile woven filter fabric, in one or more layers, for minimum
total unit weight of 3 0z./sq. yd..
D.  Fill Material: Soil removed from trench.

PART 3 - EXECUTION

3.1 EARTHWORK
A.  Excavating, trenching, and backfilling for piping are specified in Section 312000 "Earth

Moving."

1. Stockpile topsoil for reuse in finish grading without intermixing with other excavated
material. Stockpile materials away from edge of excavation and do not store within drip
line of remaining trees.

2. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown
dust.

B.  Excavating and Backfilling for Septic Tanks:

1. Excavate sufficient width and length for tanks to depth determined by tank inlet
elevation. Provide level bottom.

2. Backfill with excavated soil, mounding soil above original grade without compacting.

C.  Excavating and Backfilling for Trench Absorption Systems:
L. Excavate for trench absorption systems 30 inches wide and 24 inches deep, minimum.
2. Backfill with excavated soil, mounding soil above original grade without compacting.
3.2 SEPTIC TANK INSTALLATION
A.  Install precast concrete septic tanks according to ASTM C891.
B.  Install septic tanks level.
C.  Connect septic tank to concrete ballast pad.
D. [Install filter in septic tank outlet. Secure filter to septic tank wall. Make direct connections to
distribution piping.
E. Fill septic tank with water.
FACILITY SEPTIC TANKS 221353 -3
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33 DISTRIBUTION BOX INSTALLATION

A.  Install precast-concrete distribution boxes according to ASTM C891 and at invert elevations
indicated. Set level and plumb.

B. Install PE distribution boxes at invert elevations indicated and according to manufacturer's
written instructions. Set level and plumb.

34 PIPING INSTALLATION

A.  Comply with requirements for sewer pipe installation specified in Section 221313 "Facility
Sanitary Sewers."

B.  Install distribution piping according to the following:

I. Use perforated pipe and fittings for trench absorption systems with perforations at
bottom.

2. PE Tube and Fittings: ASTM F481.

3. PVC Sewer Pipe and Fittings: ASTM F481.

3.5 PIPE JOINT CONSTRUCTION
A.  Join distribution piping with or according to the following:

L. Install pipe and fittings for trench absorption systems with closed joints unless otherwise
indicated.

2. PE Tube and Fittings: With PE band couplings.

3. PVC Sewer Pipe and Fittings: With solvent-cemented joints according to ASTM F402
and ASTM D2321.

B.  Join dissimilar pipe materials according to ASTM D5926, with couplings and gaskets
compatible with pipe materials being joined.

3.6 CLEANOUT INSTALLATION
A.  Install cleanouts according to the following:

Inlet and Outlet of Septic Tanks: Cast-iron cleanouts.

Inlet and Outlet of Dosing Tanks: Cast-iron cleanouts.

Inlet and Outlet of Distribution Boxes: PVC cleanouts.

At Each Change in Direction of Sewer Piping: PVC cleanouts.

At Ends of Each Row and at Each Change in Direction of Distribution Piping: PVC
cleanouts.

M

B.  Comply with requirements for cleanouts specified in Section 221313 "Facility Sanitary
Sewers."
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C.

Cast-Iron Cleanouts: Install with PVC riser from sewer and distribution piping to cast-iron
cleanout housing at grade. Use NPS 4 PVC sewer pipe and fittings with solvent-cemented joints
for risers. Attach riser to cleanout housing with rubber gasket or coupling.

D.  PVC Cleanouts: Install with PVC riser from sewer and distribution piping to PVC cleanout at
grade. Use NPS 4 PVC sewer pipe and fittings with solvent-cemented joints for risers and
cleanout fitting.

E. Cleanout Support: Set cleanouts in concrete blocks 18-by-18-by-12-inches deep unless location
is in concrete pavement. Formwork, reinforcement, and concrete are specified in
Section 033000 "Cast-in-Place Concrete."

F. Set top of cleanout 1 inch above surrounding rough grade, or set flush with grade if installed in
pavement.

3.7 TRENCHABSORPTION-SYSTEM INSTALLATION

A.  Filter Material: Place supporting layer of filter material over the compacted trench base to a
compacted depth not less than 6 inches below bottom of pipe.

B.  Install sewer piping at minimum slope of 1 percent and maximum slope of 2 percent

C. Install distribution piping solidly bedded in filter material, with full bearing for each pipe
section throughout its length. Maintain pipe alignment with no slope.

1. Install perforated pipe with perforations down and joints tightly closed. Install couplings
as required.

2. Install elbow fittings with tight joints.

3. Install absorption-system materials as follows from surface of excavation to grade:
a. Trench Size: 36 inches wide by 84 feet long.
b. Bottom Filter Material Layer: 6 inches thick below distribution piping.
c. Intermediate Filter Material Layer: OD of distribution piping.
d. Top Filter Material Layer: 6-inch minimum thickness above distribution piping.
e. Filter Mat: Above final filter-material layer.
f. Fill: Above filter mat to final grade.

D.  Install filter mat over filter material before backfilling.
3.8 IDENTIFICATION

A.  Identification materials and their installation are specified in Section 312000 "Earth Moving."
Arrange for installation of green, detectable warning tape directly over piping, at outside edges
of underground structures, and at outside edges of absorption systems.

3.9 FIELD QUALITY CONTROL

A.  System Tests: Perform testing of completed septic tank system piping and structures according
to authorities having jurisdiction.
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B.  Additional Tests: Fill underground structures with water and let stand overnight. If water level
recedes, locate and repair leaks and retest. Repeat tests and repairs until no leaks exist.

3.10 CLEANING
A.  Clear interior of piping and structures of dirt and other superfluous material as work progresses.

B.  Maintain swab or drag in piping, and pull past each joint as it is completed. Place plugs in ends
of uncompleted pipe at end of workday or when work stops.

END OF SECTION 221353
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SECTION 311000 - SITE CLEARING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Protecting existing vegetation to remain.
2. Removing existing vegetation.
3. Clearing and grubbing.
4, Stripping and stockpiling topsoil.
5. Stripping and stockpiling rock.
6. Removing above- and below-grade site improvements.
7. Disconnecting, capping or sealing, and removing site utilities and abandoning site
utilities in place.
8. Temporary erosion and sedimentation control.
1.3 DEFINITIONS

A.  Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.

B.  Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas,
surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the
surface soil can be subsoil.

C.  Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, pervious,
and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of
subsoil, clay lumps, gravel, and other objects larger than 2 inches in diameter; and free of
weeds, roots, toxic materials, or other nonsoil materials.

D.  Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other
vegetation to be protected during construction and indicated on Drawings.

E. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected
during construction and indicated on Drawings.

F. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.
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1.4 MATERIAL OWNERSHIP
A.  Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared

materials shall become Contractor's property and shall be removed from Project site.

1.5 INFORMATIONAL SUBMITTALS
A.  Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and
site improvements that establishes preconstruction conditions that might be misconstrued as
damage caused by site clearing.
1. Use sufficiently detailed photographs or video recordings.
B.  Topsoil stripping and stockpiling program.
C.  Record Drawings: Identifying and accurately showing locations of capped utilities and other
subsurface structural, electrical, and mechanical conditions.
1.6 QUALITY ASSURANCE
A.  Topsoil Stripping and Stockpiling Program: Prepare a written program to systematically
demonstrate the ability of personnel to properly follow procedures and handle materials and
equipment during the Work. Include dimensioned diagrams for placement and protection of
stockpiles.
1.7 FIELD CONDITIONS
A.  Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during site-clearing operations.
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed trafficways if required by Owner or
authorities having jurisdiction.
B.  Utility Locator Service: Notify Call Before You Dig for area where Project is located before site
clearing.
C. Do not commence site clearing operations until temporary erosion- and sedimentation-control
and plant-protection measures are in place.
D. Tree- and Plant-Protection Zones: Protect according to requirements in Section 015639
"Temporary Tree and Plant Protection."
E. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist.
SITE CLEARING 311000 - 2
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PART 2 - PRODUCTS

2.1

A.

MATERIALS

Satisfactory Soil Material: Requirements for satisfactory soil material are specified in
Section 312000 "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is not
available on-site.

PART 3 - EXECUTION

3.1

A.

B.

C.

32

A.

3.3

A.

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during
construction.

Verify that trees, shrubs, and other vegetation to remain or to be relocated have been flagged
and that protection zones have been identified and enclosed according to requirements in
Section 015639 "Temporary Tree and Plant Protection."

Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

TEMPORARY EROSION AND SEDIMENTATION CONTROL

Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways,
according to erosion- and sedimentation-control Drawings and requirements of authorities
having jurisdiction.

Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross protection zones.

Inspect, maintain, and repair erosion- and sedimentation-control measures during construction
until permanent vegetation has been established.

Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during
removal.

TREE AND PLANT PROTECTION

Protect trees and plants remaining on-site according to requirements in Section 015639
"Temporary Tree and Plant Protection."
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B.

Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are
damaged by construction operations according to requirements in Section 015639 "Temporary
Tree and Plant Protection."”

34 EXISTING UTILITIES

A.  Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in
place.

1. Arrange with utility companies to shut off indicated utilities.

B.  Locate, identify, and disconnect utilities indicated to be abandoned in place.

C.  Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or
others, unless permitted under the following conditions and then only after arranging to provide
temporary utility services according to requirements indicated:

1. Notify Owner not less than two days in advance of proposed utility interruptions.

2. Do not proceed with utility interruptions without Owner’s written permission.

D.  Excavate for and remove underground utilities indicated to be removed.

3.5 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new
construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.

2. Grind down stumps and remove roots larger than 2 inches in diameter, obstructions, and
debris to a depth of 18 inches below exposed subgrade.

3. Use only hand methods or air spade for grubbing within protection zones.

4, Chip removed tree branches and dispose of off-site.

B.  Fill depressions caused by clearing and grubbing operations with satisfactory soil material
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and
compact each layer to a density equal to adjacent original ground.

3.6 TOPSOIL STRIPPING

A.  Remove sod and grass before stripping topsoil.

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and
other objects larger than 2 inches in diameter; trash, debris, weeds, roots, and other waste
materials.

SITE CLEARING 311000 - 4

Copyright © 2023 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



BANDERA FARMS
PARK PROJECT 02/13

B.

3.7

3.8

Stockpile topsoil away from edge of excavations without intermixing with subsoil or other
materials. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust
and erosion by water.

1. Limit height of topsoil stockpiles to 72 inches.

2. Do not stockpile topsoil within protection zones.

3. Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity indicated to be
stockpiled or reused.

SITE IMPROVEMENTS

Remove existing above- and below-grade improvements as indicated and necessary to facilitate
new construction.

Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along
line of existing pavement to remain before removing adjacent existing pavement. Saw-cut
faces vertically.

DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste
materials including trash and debris, and legally dispose of them off Owner's property.

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1

A.

1.2

H.

SUMMARY
Section Includes:

Excavating and filling for rough grading the Site.

Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, and plants.
Excavating and backfilling for buildings and structures.

Drainage course for concrete slabs-on-grade.

Subbase course for concrete walks and pavements.

Subbase course and base course for asphalt paving.

Excavating and backfilling trenches for utilities and pits for buried utility structures.
Excavating well hole to accommodate elevator-cylinder assembly.

PN =

Related Requirements:

1. Section 013200 "Construction Progress Documentation" and Section 013233
"Photographic Documentation" for recording preexcavation and earth-moving progress.

2. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling
topsoil, and removal of above- and below-grade improvements and utilities.

3. Section 329200 "Turf and Grasses" for finish grading in turf and grass areas, including
preparing and placing planting soil for turf areas.

4, Section 329300 "Plants" for finish grading in planting areas and tree and shrub pit
excavation and planting.

DEFINITIONS

Backfill: Soil material or controlled low-strength material used to fill an excavation.

Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support
sides of pipe.

Final Backfill: Backfill placed over initial backfill to fill a trench.
Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.

Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.
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1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Engineer. Authorized additional excavation
and replacement material will be paid for according to Contract provisions for unit prices
or changes in the Work.

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Engineer. Unauthorized excavation, as well as
remedial work directed by Engineer, will be without additional compensation.

L Fill: Soil materials used to raise existing grades.
J. Rock:
1. Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders

of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for footing,

trench, and pit excavation that cannot be removed by rock-excavating equipment

equivalent to the following in size and performance ratings, without systematic drilling,

ram hammering, ripping, or blasting, when permitted:

a. Equipment for Bulk Excavation: Late-model, track-mounted loader; rated at not
less than 230-hp flywheel power and developing a minimum of 47,992- Ibf
breakout force with a general-purpose bare bucket.

K. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and
electrical appurtenances, or other fabricated stationary features constructed above or below the
ground surface.

L. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete

pavement or a cement concrete or hot-mix asphalt walk.

M.  Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill
immediately below subbase, drainage fill, drainage course, or topsoil materials.

N.  Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services
within buildings.

1.5 ACTION SUBMITTALS

A.  Product Data: For each type of the following manufactured products required:

1. Geotextiles.

2. Controlled low-strength material, including design mixture.
3. Geofoam.

4, Warning tapes.

1.6 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For qualified testing agency.
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1.7 FIELD CONDITIONS
A.  Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied

F.

G.

or used facilities during earth-moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or

authorities having jurisdiction.

Utility Locator Service: Notify "Call Before You Dig" for area where Project is located before
beginning earth-moving operations.

Do not commence earth-moving operations until temporary site fencing and erosion- and
sedimentation-control measures specified in Section 311000 "Site Clearing" are in place.

Do not commence earth-moving operations until plant-protection measures specified in
Section 015639 "Temporary Tree and Plant Protection" are in place.

The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

Nounhkwbde=

Do not direct vehicle or equipment exhaust towards protection zones.

Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A.  General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to
ASTM D2487; free of rock or gravel larger than 1-1/2 inches in any dimension, debris, waste,
frozen materials, vegetation, and other deleterious matter.

C.  Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D2487
1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of

optimum moisture content at time of compaction.
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D.  Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-
1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 95 percent passing a 1-
1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.

F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-
1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D2940/D2940M; except with 100 percent passing a
1-inch sieve and not more than 8 percent passing a No. 200 sieve.

H.  Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed
gravel; ASTM D448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch
sieve and zero to 5 percent passing a No. 8 sieve.

L Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and
natural sand; ASTM D448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch
sieve and zero to 5 percent passing a No. 4 sieve.

J. Sand: ASTM C33/C33M,; fine aggregate.

K.  Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

2.2 GEOTEXTILES

A.  Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater
than 50 percent; complying with AASHTO M 288 and the following, measured per test
methods referenced:

1. Survivability:

a. Class 2; AASHTO M 288.
b. As follows:
1)  Apparent Opening Size: No. 70 sieve, maximum; ASTM D4751.
2) Permittivity: 0.1 per second, minimum; ASTM D4491.
3) UV Stability: 50 percent after 500 hours' exposure; ASTM D4355
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23 ACCESSORIES
A.  Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for

B.

marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously
inscribed with a description of the utility; colored as follows:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Green: Sewer systems.

Aol N

Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide
and 4 mils thick, continuously inscribed with a description of the utility, with metallic core
encased in a protective jacket for corrosion protection, detectable by metal detector when tape is
buried up to 30 inches deep; colored as follows:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Al

Green: Sewer systems.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving
operations.
B.  Protect and maintain erosion and sedimentation controls during earth-moving operations.
C.  Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary
protection before placing subsequent materials.
3.2 DEWATERING
A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic
pressures and to lower, control, remove, and dispose of ground water and permit excavation and
construction to proceed on dry, stable subgrades.
B.  Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.
C.  Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.
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1. Reroute surface water runoff away from excavated arecas. Do not allow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.

D.  Dispose of water removed by dewatering in a manner that avoids endangering public health,
property, and portions of work under construction or completed. Dispose of water and sediment
in a manner that avoids inconvenience to others.

33 EXPLOSIVES
A.  Explosives:

1. Do not use explosives.
34 EXCAVATION, GENERAL

A.  Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.
2. Remove rock to lines and grades indicated to permit installation of permanent

construction without exceeding the following dimensions:

24 inches outside of concrete forms other than at footings.

12 inches outside of concrete forms at footings.

6 inches outside of minimum required dimensions of concrete cast against grade.
Outside dimensions of concrete walls indicated to be cast against rock without
forms or exterior waterproofing treatments.

6 inches beneath bottom of concrete slabs-on- grade.

6 inches beneath pipe in trenches and the greater of 24 inch wider than pipe or 42
inches wide.

ac o

o

3. Earth excavation includes excavating pavements and obstructions visible on surface;
underground structures, utilities, and other items indicated to be removed; and soil,
boulders, and other materials not classified as rock or unauthorized excavation.

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material
not classified as rock excavation is earth excavation.

4. Rock excavation includes removal and disposal of rock. Remove rock to lines and
subgrade elevations indicated to permit installation of permanent construction without
exceeding the following dimensions:

a. 24 inches outside of concrete forms other than at footings.

b. 12 inches outside of concrete forms at footings.

c. 6 inches outside of minimum required dimensions of concrete cast against grade.

d. Outside dimensions of concrete walls indicated to be cast against rock without
forms or exterior waterproofing treatments.

e. 6 inches beneath bottom of concrete slabs-on- grade.

f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 42
inches wide.
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3.5

3.6

3.7

3.8

A.

EXCAVATION FOR STRUCTURES

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If
applicable, extend excavations a sufficient distance from structures for placing and removing
concrete formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation.
Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms
to required lines and grades to leave solid base to receive other work.

Excavations at Edges of Tree- and Plant-Protection Zones:

1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and
subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose

roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that
rips, tears, or pulls roots.

2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and
Plant Protection."

EXCAVATION FOR WALKS AND PAVEMENTS

Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

EXCAVATION FOR UTILITY TRENCHES
Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 12
inches below surface grade, the minimum frost line depth.

Excavate trenches to uniform widths to provide the following clearance on each side of pipe or
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of
pipe or conduit unless otherwise indicated.

1. Clearance: 12 inches each side of pipe or conduit.

Trench Bottoms:

1. Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations to allow for
bedding course. Hand-excavate deeper for bells of pipe.

a. Excavate trenches 6 inches deeper than elevation required in rock or other
unyielding bearing material to allow for bedding course.
SUBGRADE INSPECTION
Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded

10-wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and
areas of excess yielding. Do not proof-roll wet or saturated subgrades.
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1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction
perpendicular to first direction. Limit vehicle speed to 3 mph.

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as
determined by Engineer, and replace with compacted backfill or fill as directed.

B.  Authorized additional excavation and replacement material will be paid for according to
Contract provisions for changes in the Work.

C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Engineer, without additional compensation.

3.9 UNAUTHORIZED EXCAVATION

A.  Fill unauthorized excavation under foundations or wall footings by extending bottom elevation
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by

Engineer.
1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by
Engineer.

3.10 STORAGE OF SOIL MATERIALS

A.  Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

3.11 BACKFILL
A.  Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

Surveying locations of underground utilities for Record Documents.

Testing and inspecting underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring, bracing, and sheeting.

SNk W

B. Place backfill on subgrades free of mud, frost, snow, or ice.
3.12 UTILITY TRENCH BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.

B.  Place and compact bedding course on trench bottoms and where indicated. Shape bedding
course to provide continuous support for bells, joints, and barrels of pipes and for joints,
fittings, and bodies of conduits.
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C.

Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.
Concrete is specified in Section 033000 "Cast-in-Place Concrete."

D.  Trenches under Roadways: Provide 4-inch thick, concrete- base slab support for piping or
conduit less than 30 inches below surface of roadways. After installing and testing, completely
encase piping or conduit in a minimum of 4 inches of concrete before backfilling or placing
roadway subbase course. Concrete is specified in Section 033000 "Cast-in-Place Concrete."

E.  Backfill voids with satisfactory soil while removing shoring and bracing.

F. Initial Backfill:

1. Soil Backfill: Place and compact initial backfill of subbase material, free of particles
larger than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit.

a. Carefully compact initial backfill under pipe haunches and compact evenly up on
both sides and along the full length of piping or conduit to avoid damage or
displacement of piping or conduit. Coordinate backfilling with utilities testing.

G.  Final Backfill:

1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade
elevation.

H.  Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade,
except 6 inches below subgrade under pavements and slabs.

3.13 SOIL FILL

A.  Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill
material will bond with existing material.

B.  Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.

2. Under walks and pavements, use satisfactory soil material.

3. Under steps and ramps, use engineered fill.

4. Under building slabs, use engineered fill.

C. Place soil fill on subgrades free of mud, frost, snow, or ice.

3.14 SOIL MOISTURE CONTROL

A.  Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain
frost or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.
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3.15 COMPACTION OF SOIL BACKFILLS AND FILLS

A.  Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment and not more than 4 inches in loose depth for
material compacted by hand-operated tampers.

B.  Place backfill and fill soil materials evenly on all sides of structures to required elevations and
uniformly along the full length of each structure.

C.  Compact soil materials to not less than the following percentages of maximum dry unit weight

according to ASTM D698:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12
inches of existing subgrade and each layer of backfill or fill soil material at
95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each
layer of backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and
compact each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85
percent.

3.16 GRADING

A.  General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface
tolerances.

B.  Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding.
Finish subgrades to elevations required to achieve indicated finish elevations, within the
following subgrade tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch.
2. Walks: Plus or minus 1 inch.
3. Pavements: Plus or minus 1/2 inch.

C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-
foot straightedge.

3.17 SUBSURFACE DRAINAGE

A.  Subsurface Drain: Place subsurface drainage geotextile around perimeter of subdrainage trench.
Place a 6-inch course of filter material on subsurface drainage geotextile to support subdrainage
pipe. Encase subdrainage pipe in a minimum of 12 inches of filter material, placed in compacted
layers 6 inches thick, and wrap in subsurface drainage geotextile, overlapping sides and ends at
least 6 inches.

1. Compact each filter material layer to 85 percent of maximum dry unit weight according
to ASTM D698.
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3.18 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

B.  On prepared subgrade, place subbase course and base course under pavements and walks as

follows:

1. Install separation geotextile on prepared subgrade according to manufacturer's written
instructions, overlapping sides and ends.

2. Place base course material over subbase course under hot-mix asphalt pavement.

3. Shape subbase course and base course to required crown elevations and cross-slope
grades.

4. Place subbase course and base course 6 inches or less in compacted thickness in a single
layer.

5. Place subbase course and base course that exceeds 6 inches in compacted thickness in

layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3
inches thick.

6. Compact subbase course and base course at optimum moisture content to required grades,
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit
weight according to ASTM D698.

3.19 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
A. Place drainage course on subgrades free of mud, frost, snow, or ice.

B.  On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows:

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written
instructions, overlapping sides and ends.

2. Place drainage course 6 inches or less in compacted thickness in a single layer.

3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal
thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.

4. Compact each layer of drainage course to required cross sections and thicknesses to not

less than 95 percent of maximum dry unit weight according to ASTM D69S.

3.20 FIELD QUALITY CONTROL

A.  Special Inspections: Owner will engage a qualified special inspector to perform the following
special inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with
requirements.

2. Determine that fill material classification and maximum lift thickness comply with
requirements.

3. Determine, during placement and compaction, that in-place density of compacted fill

complies with requirements.

B.  Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to
perform tests and inspections.
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C.

3.21

3.22

Testing agency will test compaction of soils in place according to ASTM D1556,
ASTM D2167, ASTM D2937, and ASTM D6938, as applicable. Tests will be performed at the
following locations and frequencies:

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill
layer, at least one test for every 2000 sq. ft. or less of paved area or building slab but in
no case fewer than three tests.

2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for
every 150 feet or less of trench length but no fewer than two tests.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to
depth required; recompact and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep
free of trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and
recompact.

Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.

DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and
debris, and legally dispose of them off Owner's property.

END OF SECTION 312000
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SECTION 312319 - DEWATERING

PART 1 - GENERAL

1.1

A.

B.

1.2

A.

B.

1.3

A.

SUMMARY

Section Includes:

1. Construction dewatering.

Related Requirements:

1. Section 312000 "Earth Moving" for excavating, backfilling, site grading, and controlling
surface-water runoff and ponding.

INFORMATIONAL SUBMITTALS

Existing Conditions: Using photographs or video recordings, show existing conditions of

adjacent construction and site improvements that might be misconstrued as damage caused by

dewatering operations. Submit before Work begins.

Record Drawings: Identify locations and depths of capped wells and well points and other
abandoned-in-place dewatering equipment.

QUALITY ASSURANCE

Qualifications:

I. Installer: An experienced installer that has specialized in design of dewatering systems
and dewatering work.

2. Delegated Design Engineer: A professional engineer who is legally qualified to practice
in NC where Project is located and who is experienced in providing engineering services
of the type indicated.

3. Land Surveyor: A professional land surveyor who is legally qualified to practice in NC

where Project is located.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Delegated Design: Engage a qualified professional engineer to design dewatering system.

B. Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain
dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to
lower, control, remove, and dispose of groundwater and permit excavation and construction to
proceed on dry, stable subgrades.

DEWATERING 312319 -1
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1. Design dewatering system, including comprehensive engineering analysis by a qualified
professional engineer.

2. Continuously monitor and maintain dewatering operations to ensure erosion control,

stability of excavations and constructed slopes, prevention of flooding in excavation, and
prevention of damage to subgrades and permanent structures.

3. Prevent surface water from entering excavations by grading, dikes, or other means.

4, Accomplish dewatering without damaging existing buildings, structures, and site
improvements adjacent to excavation.

5. Remove dewatering system when no longer required for construction.

Regulatory Requirements: Comply with governing EPA notification regulations before
beginning dewatering. Comply with water- and debris-disposal regulations of authorities having
jurisdiction.

PART 3 - EXECUTION

3.1

3.2

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by dewatering
operations.

1. Prevent surface water and subsurface or groundwater from entering excavations, from
ponding on prepared subgrades, and from flooding site or surrounding area.

2. Protect subgrades and foundation soils from softening and damage by rain or water
accumulation.

Install dewatering system to ensure minimum interference with roads, streets, walks, and other
adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction. Provide alternate
routes around closed or obstructed traffic ways if required by authorities having
jurisdiction.

Provide temporary grading to facilitate dewatering and control of surface water.

Protect and maintain temporary erosion and sedimentation controls, which are specified in
Section 311000 "Site Clearing” during dewatering operations.

INSTALLATION

Install dewatering system utilizing wells, well points, or similar methods complete with pump

equipment, standby power and pumps, filter material gradation, valves, appurtenances, water
disposal, and surface-water controls.

1. Space well points or wells at intervals required to provide sufficient dewatering.
2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface.
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B.

33

34

Place dewatering system into operation to lower water to specified levels before excavating
below groundwater level.

Provide sumps, sedimentation tanks, and other flow-control devices as required by authorities
having jurisdiction.

Provide standby equipment on-site, installed and available for immediate operation, to maintain
dewatering on continuous basis if any part of system becomes inadequate or fails.

OPERATION

Operate system continuously until drains, sewers, and structures have been constructed and fill
materials have been placed or until dewatering is no longer required.

Operate system to lower and control groundwater to permit excavation, construction of
structures, and placement of fill materials on dry subgrades. Drain water-bearing strata above
and below bottom of foundations, drains, sewers, and other excavations.

L. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade
softening, and slope instability.

2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of
foundations, drains, sewers, and other excavations.

3. Maintain piezometric water level a minimum of 24 inches below bottom of excavation.

Dispose of water removed by dewatering in a manner that avoids endangering public health,
property, and portions of work under construction or completed. Dispose of water and sediment
in a manner that avoids inconvenience to others.

Remove dewatering system from Project site on completion of dewatering. Plug or fill well
holes with sand or cut off and cap wells a minimum of 36 inches below overlying construction.
PROTECTION

Protect and maintain dewatering system during dewatering operations.

Promptly repair damages to adjacent facilities caused by dewatering.

END OF SECTION 312319
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SECTION 321216 - ASPHALT PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:

1. Hot-mix asphalt paving.

2. Hot-mix asphalt overlay.

3. Cold milling of existing asphalt pavement.

4, Hot-mix asphalt patching.

5. Asphalt curbs.

6. Asphalt traffic-calming devices.

7. Asphalt surface treatments.

B.  Related Requirements:

1. Section 024116 "Structure Demolition" for demolition and removal of existing asphalt
pavement.

2. Section 312000 "Earth Moving" for subgrade preparation, fill material, separation
geotextiles, unbound-aggregate subbase and base courses, and aggregate pavement
shoulders.

3. Section 321313 "Concrete Paving" for concrete pavement and for separate concrete
curbs, gutters, and driveway aprons.

4. Section 321373 "Concrete Paving Joint Sealants" for joint sealants and fillers at
pavement terminations.

1.3 ACTION SUBMITTALS
A.  Product Data: Include technical data and tested physical and performance properties.

1. Herbicide.

2. Paving geotextile.

3. Joint sealant.

B.  Hot-Mix Asphalt Designs:
1. Certification, by authorities having jurisdiction, of approval of each hot-mix asphalt
design proposed for the Work.
1.4 INFORMATIONAL SUBMITTALS
A.  Material Certificates: Include statement that mixes containing recycled materials will
ASPHALT PAVING 321216 - 1
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B.

1.5

A.

B.

C.

1.6

A.

perform equal to mixes produced from all new materials.

Aggregates.

Asphalt binder.

Asphalt cement.

Cutback prime coat.
Emulsified asphalt prime coat.
Tack coat.

Fog seal.

Undersealing asphalt.

PN BN =

Field quality-control reports.
QUALITY ASSURANCE

Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by
authorities having jurisdiction or the DOT of state in which Project is located.

Testing Agency Qualifications: Qualified in accordance with ASTM D3666 for testing
indicated.

Regulatory Requirements: Comply with materials, workmanship, and other applicable
requirements of NCDOT for asphalt paving work.

1. Measurement and payment provisions and safety program submittals included in standard
specifications do not apply to this Section.

FIELD CONDITIONS

Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively

damp, if rain is imminent or expected before time required for adequate cure, or if the following
conditions are not met:

1. Prime Coat: Minimum surface temperature of 60 deg F.

2. Tack Coat: Minimum surface temperature of 60 deg F.

3. Slurry Coat: Comply with weather limitations in ASTM D3910.

4, Asphalt Base Course and Binder Course: Minimum surface temperature of 40 deg F and
rising at time of placement.

5. Asphalt Surface Course: Minimum surface temperature of 60 deg F at time of placement.

PART 2 - PRODUCTS

2.1 AGGREGATES
A.  General: Use materials and gradations that have performed satisfactorily in previous
installations.
B.  Coarse Aggregate: ASTM D692/D692M, sound; angular crushed stone, crushed gravel, or
cured, crushed blast-furnace slag.
C. Fine Aggregate: AASHTO M 29, sharp-edged natural sand or sand prepared from stone,
ASPHALT PAVING 321216 -2
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gravel, cured blast-furnace slag, or combinations thereof.

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total
aggregate mass.

D.  Mineral Filler: AASHTO M 17, rock or slag dust, hydraulic cement, or other inert material.
2.2 ASPHALT MATERIALS

A.  Asphalt Binder: AASHTO M 320 binder designation PG 64-22.

B.  Cutback Prime Coat: ASTM D2027/D2027M, medium-curing cutback asphalt, MC-30 or
MC-70.

C. Emulsified Asphalt Prime Coat: AASHTO M 140 emulsified asphalt, or AASHTO M 208
cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for
application.

D. Tack Coat: AASHTO M 140 emulsified asphalt, or AASHTO M 208 cationic
emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for
application.

E. Fog Seal: AASHTO M 140  emulsified asphalt, or AASHTO M 208 cationic
emulsified asphalt, slow setting, factory diluted in water, of suitable grade and consistency for
application.

F. Water: Potable.

2.3 AUXILIARY MATERIALS

A. Recycled Materials for Hot-Mix Asphalt Mixes: Reclaimed asphalt pavement; reclaimed,
unbound-aggregate base material; and recycled tires, asphalt shingles, or glass from sources and
gradations that have performed satisfactorily in previous installations, equal to performance of
required hot-mix asphalt paving produced from all new materials.

B.  Herbicide: Commercial chemical for weed control, registered by the EPA, and not classified as
"restricted use" for locations and conditions of application. Provide in granular, liquid, or
wettable powder form.

C. Sand: AASHTO M 29, Grade No. 2 or No. 3.

D.  Paving Geotextile: AASHTO M 288 paving fabric; nonwoven polypropylene; resistant to
chemical attack, rot, and mildew; and specifically designed for paving applications.

E.  Joint Sealant: See Section 079200 “Joint Sealants”.

2.4 MIXES
1. Surface Course Limit: Recycled content no more than 6 percent by weight.
B.  Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes; designed in accordance
ASPHALT PAVING 321216 -3
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C.

with procedures in AI MS-2, "Asphalt Mix Design Methods"; and complying with the following
requirements:

1. Provide mixes with a history of satisfactory performance in geographical area where
Project is located.

Emulsified-Asphalt Slurry: ASTM D3910, Type 2.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

B.

3.3

A.

B.

C.

EXAMINATION
Verify that subgrade is dry and in suitable condition to begin paving.

Proceed with paving only after unsatisfactory conditions have been corrected.

PREPARATION

Protection: Provide protective materials, procedures, and worker training to prevent asphalt
materials from spilling, coating, or building up on curbs, driveway aprons, manholes, and other
surfaces adjacent to the Work.

Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction
perpendicular to first direction. Limit vehicle speed to 3 mph.

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15
tons.

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as
determined by Engineer, and replace with compacted backfill or fill as directed.

PATCHING

Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to sound
base. Excavate rectangular or trapezoidal patches, extending 12 inches into perimeter of
adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. Remove
excavated material. Recompact existing unbound-aggregate base course to form new subgrade.

Tack Coat: Before placing patch material, apply tack coat uniformly to vertical asphalt surfaces
abutting the patch. Apply at a rate of 0.05 to 0.15 gal./sq. yd.

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove
spillages and clean affected surfaces.

Placing Single-Course Patch Material: Fill excavated pavement areas with hot-mix asphalt base
mix for full thickness of patch and, while still hot, compact flush with adjacent surface.
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34 SURFACE PREPARATION
A. Ensure that prepared subgrade has been proof-rolled and is ready to receive paving.

3.5

>

3.6

A.

Immediately before placing asphalt materials, remove loose and deleterious material from
substrate surfaces.

Herbicide Treatment: Apply herbicide in accordance with manufacturer's recommended rates
and written application instructions. Apply to dry, prepared subgrade or surface of compacted-
aggregate base before applying paving materials.

1. Mix herbicide with prime coat if formulated by manufacturer for that purpose.

Cutback Prime Coat: Apply uniformly over surface of compacted unbound-aggregate base
course at a rate of 0.15 to 0.50 gal./sq. yd.. Apply enough material to penetrate and seal, but not
flood, surface. Allow prime coat to cure.

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over
surface to blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove
loose sand by sweeping before pavement is placed and after volatiles have evaporated.

2. Protect primed substrate from damage until ready to receive paving.

Emulsified Asphalt Prime Coat: Apply uniformly over surface of compacted unbound-aggregate
base course at a rate of 0.10 to 0.30 gal./sq. yd. per inch depth. Apply enough material to
penetrate and seal, but not flood, surface. Allow prime coat to cure.

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over
surface to blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove
loose sand by sweeping before pavement is placed and after volatiles have evaporated.

2. Protect primed substrate from damage until ready to receive paving.

Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq.
yd..

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove
spillages and clean affected surfaces.

INSTALLATION OF PAVING GEOTEXTILE

Apply uniformly to existing pavement surfaces.

Place paving geotextile promptly in accordance with manufacturer's written instructions. Broom
or roll geotextile smooth and free of wrinkles and folds. Overlap longitudinal joints 4 inches and
transverse joints 6 inches.

Protect paving geotextile from traffic and other damage, and place hot-mix asphalt overlay the
same day.
HOT-MIX ASPHALT PLACEMENT

Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place
asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of
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mix. Place each course to required grade, cross section, and thickness when compacted.

1. Place hot-mix asphalt base course and binder course in number of lifts and thicknesses
indicated.

2. Place hot-mix asphalt surface course in single lift.

3. Spread mix at a minimum temperature of 250 deg F.

4. Begin applying mix along centerline of crown for crowned sections and on high side of
one-way slopes unless otherwise indicated.

5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and

tears in asphalt-paving mat.

B.  Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser
width are required.

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to
overlap previous strips. Overlap mix placement about 1 to 1-1/2 inches from strip to strip
to ensure proper compaction of mix along longitudinal joints.

2. Complete a section of asphalt base course and binder course before placing asphalt
surface course.

C.  Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to
remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent
segregation of mix; use suitable hand tools to smooth surface.

3.7 JOINTS

A.  Construct joints to ensure a continuous bond between adjoining paving sections. Construct
joints free of depressions, with same texture and smoothness as other sections of hot-mix
asphalt course.

1. Clean contact surfaces and apply tack coat to joints.

2 Offset longitudinal joints, in successive courses, a minimum of 6 inches.

3. Offset transverse joints, in successive courses, a minimum of 24 inches.

4 Construct transverse joints at each point where paver ends a day's work and resumes

work at a subsequent time. Construct these joints using either "bulkhead" or "papered"
method in accordance with AI MS-22, for both "Ending a Lane" and "Resumption of
Paving Operations."

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive
displacement.
6. Compact asphalt at joints to a density within 2 percent of specified course density.

3.8 COMPACTION

A.  General: Begin compaction as soon as placed hot-mix paving will bear roller weight without
excessive displacement. Compact hot-mix paving with hot hand tampers or with vibratory-plate
compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

B.  Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and
outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade,
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3.9

3.10

B.

and smoothness. Correct laydown and rolling operations to comply with requirements.

Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while
hot-mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix
asphalt course has been uniformly compacted to the following density:

1. Average Density, Marshall Test Method: 96 percent of reference laboratory density in
accordance with AASHTO T 245, but not less than 94 percent or greater than 100
percent.

2. Average Density, Rice Test Method: 92 percent of reference maximum theoretical
density in accordance with ASTM D2041/D2041M, but not less than 90 percent or
greater than 96 percent.

Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still
warm.

Edge Shaping: While surface is being compacted and finished, trim edges of pavement to
proper alignment. Bevel edges while asphalt is still hot; compact thoroughly.

Repairs: Remove paved areas that are defective or contaminated with foreign materials and
replace with fresh, hot-mix asphalt. Compact by rolling to specified density and surface
smoothness.

Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled
and hardened.

Erect barricades to protect paving from traffic until mixture has cooled enough not to become
marked.

INSTALLATION TOLERANCES

Pavement Thickness: Compact each course to produce thickness indicated within the following
tolerances:

1. Base Course and Binder Course: Plus or minus 1/2 inch.
2. Surface Course: Plus 1/4 inch, no minus.

Pavement Surface Smoothness: Compact each course to produce surface smoothness within the
following tolerances as determined by using a 10-foot straightedge applied transversely or
longitudinally to paved areas:

1. Base Course and Binder Course: 1/4 inch.
Surface Course: 1/8 inch.

3. Crowned Surfaces: Test with crowned template centered and at right angle to crown.
Maximum allowable variance from template is 1/4 inch.

SURFACE TREATMENTS

Fog Seals: Apply fog seal at a rate of 0.10 to 0.15 gal./sq. yd. to existing asphalt pavement and
allow to cure. With fine sand, lightly dust areas receiving excess fog seal.

Slurry Seals: Apply slurry coat in a uniform thickness in accordance with ASTM D3910 and
allow to cure.
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1. Roll slurry seal to remove ridges and provide a uniform, smooth surface.
3.11 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined in
accordance with ASTM D3549/D3549M.
C.  Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for
compliance with smoothness tolerances.
D. In-Place Density: Testing agency will take samples of uncompacted paving mixtures and

compacted pavement in accordance with AASHTO T 168.

1. Reference maximum theoretical density will be determined by averaging results from
four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared in
accordance with ASTM D2041/D2041M, and compacted in accordance with job-mix
specifications.

2. In-place density of compacted pavement will be determined by testing core samples in
accordance with ASTM D1188 or ASTM D2726/D2726M.

a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement,
with no fewer than three cores taken.
b. Field density of in-place compacted pavement may also be determined by nuclear
method in accordance with ASTM D2950/D2950M and coordinated with
ASTM D1188 or ASTM D2726/D2726M.
E. Replace and compact hot-mix asphalt where core tests were taken.
F. Remove and replace or install additional hot-mix asphalt where test results or measurements
indicate that it does not comply with specified requirements.
END OF SECTION 321216
ASPHALT PAVING 321216 -8
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N 321313 - CONCRETE PAVING

- GENERAL

SUMMARY
Section includes concrete paving, including the following:

Driveways.
Roadways.
Parking lots.
Walks.

NS

Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for general building applications of concrete.
Section 321373 "Concrete Paving Joint Sealants" for joint sealants in expansion and
contraction joints within concrete paving and in joints between concrete paving and
asphalt paving or adjacent construction.

3. Section 321713 "Parking Bumpers."

4. Section 321723 "Pavement Markings."

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of blended
hydraulic cement, fly ash, slag cement, and other pozzolans.

W/C Ratio: The ratio by weight of water to cementitious materials.
ACTION SUBMITTALS

Product Data: For each type of product.

Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments.

INFORMATIONAL SUBMITTALS
Material Certificates: For the following, from manufacturer:

Cementitious materials.

Steel reinforcement and reinforcement accessories.
Fiber reinforcement.

Admixtures.

Curing compounds.

Applied finish materials.

Bonding agent or epoxy adhesive.

Joint fillers.

PN B W=

Material Test Reports: For each of the following:
ETE PAVING 321313 -1
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1.5

1.6

1.7

C.

A.

B.

A.

A.

B.

1. Aggregates: Include service-record data indicating absence of deleterious expansion of
concrete due to alkali-aggregate reactivity.

Field quality-control reports.

QUALITY ASSURANCE

Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C94/C94M requirements for production
facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification
Checklist").

Testing Agency Qualifications: Qualified according to ASTM C1077 and ASTM E329 for
testing indicated.

1. Personnel conducting field tests must be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.
PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified independent testing agency to perform
preconstruction testing on concrete paving mixtures.

FIELD CONDITIONS

Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other
construction activities.

Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced
strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1
and the following:

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat
water and aggregates before mixing to obtain a concrete mixture temperature of not less
than 50 deg F and not more than 80 deg F at point of placement.

2. Do not use frozen materials or materials containing ice or snow.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in design mixtures.

Hot-Weather Concrete Placement: Comply with ACI 301

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL
A.  ACI Publications: Comply with ACI 301 and ACI 117 unless otherwise indicated.
CONCRETE PAVING 321313 -2
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2.2 FORMS
A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type

23

24

A.

B.

C.

CONCR

materials to provide full-depth, continuous, straight, and smooth exposed surfaces.

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. Do
not use notched and bent forms.

Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of
concrete surfaces.

CONCRETE MATERIALS

Cementitious Materials: Use the following cementitious materials, of same type, brand, and
source throughout Project:

1. Portland Cement: ASTM C150/C150M, gray portland cement Type II.
2. Fly Ash: ASTM C618, Class C or Class F.
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C33/C33M, ABC, No. 57 Stone uniformly graded. Provide
aggregates from a single source with documented service- record data of at least 10 years'
satisfactory service in similar paving applications and service conditions using similar
aggregates and cementitious materials.

1. Maximum Coarse-Aggregate Size: 1-1/2 inches nominal.
2. Aggregate Sizes: 3/4 to 1-1/2 inch nominal.
Air-Entraining Admixture: ASTM C260/C260M.

Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of
cementitious material.

Water-Reducing Admixture: ASTM C494/C494M, Type A.

Retarding Admixture: ASTM C494/C494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C494/C494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C494/C494M, Type G.
Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.

A

Water: Potable and complying with ASTM C94/C94M.
CURING MATERIALS

Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf,
weighing approximately 9 0z./sq. yd. dry or cotton mats.

Moisture-Retaining Cover: ASTM C171, polyethylene film or white burlap-polyethylene sheet.
Water: Potable.

Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application

ETE PAVING 321313 -3
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to fresh concrete.

2.5

2.6

2.7

A.

RELATED MATERIALS
Joint Fillers: ASTM D1751, asphalt-saturated cellulosic fiber in preformed strips.

Bonding Agent: ASTM C1059/C1059M, Type II, non-redispersible, acrylic emulsion or styrene
butadiene.

Epoxy-Bonding Adhesive: ASTM C881/C881M, two-component epoxy resin capable of humid
curing and bonding to damp surfaces; of class suitable for application temperature, of grade
complying with requirements, and of the following types:

CONCRETE MIXTURES

Prepare design mixtures, proportioned according to ACI 301, for each type and strength of
normal-weight concrete, and as determined by either laboratory trial mixtures or field
experience.

1. Use a qualified independent testing agency for preparing and reporting proposed concrete
design mixtures for the trial batch method.

Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed to reduce
the total amount of portland cement, which would otherwise be used, by not less than 40
percent.

Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight
concrete at point of placement having an air content as follows:

1. Air Content, 1-1/2-inch Nominal Maximum Aggregate Size: 4-1/2 percent plus or minus
1-1/2 percent.

2. Air Content, 1-inch Nominal Maximum Aggregate Size: 4-1/2 percent plus or minus 1-
1/2 percent.

3. Air Content, 3/4-inch Nominal Maximum Aggregate Size: 5 percent plus or minus 1-
1/2 percent.

Chemical Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing admixture in concrete as required for placement and workability.

2. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

Concrete Mixtures: Normal-weight concrete.

1. Compressive Strength (28 Days): 4000 psi.

2. Maximum W/C Ratio at Point of Placement: 0.50.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C94/C94M. Furnish batch certificates for each batch discharged and used in the Work.

CONCRETE PAVING 321313 -4
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1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

B.  Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to
ASTM C94/C94M. Mix concrete materials in appropriate drum-type batch machine mixer.

1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but
not more than 5 minutes after ingredients are in mixer, before any part of batch is
released.

2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds for each

additional 1 cu. yd..

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixing time, quantity, and amount of
water added.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for
dimensional, grading, and elevation tolerances.

B.  Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas
of excess yielding.

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.
Limit vehicle speed to 3 mph.

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck
weighing not less than 15 tons.

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2

inch according to requirements in Section 312000 "Earth Moving."

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A.  Remove loose material from compacted subbase surface immediately before placing concrete.
33 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines,
grades, and elevations. Install forms to allow continuous progress of work and so forms can
remain in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete
without damage.

34 JOINTS

A.  General: Form construction, isolation, and contraction joints and tool edges true to line, with
CONCRETE PAVING 321313 -5
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faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to
centerline unless otherwise indicated.

1. When joining existing paving, place transverse joints to align with previously placed
joints unless otherwise indicated.

B.  Construction Joints: Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than one-half hour unless paving
terminates at isolation joints.

1. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against
hardened or partially hardened concrete surfaces.

2. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys
unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete.

3. Doweled Joints: Install dowel bars and support assemblies at joints where indicated.
Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to
one side of joint.

C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs,
catch basins, manholes, inlets, structures, other fixed objects, and where indicated.

1. Locate expansion joints at intervals of 50 feet unless otherwise indicated.

2. Extend joint fillers full width and depth of joint.

3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if
joint sealant is indicated.

4, Place top of joint filler flush with finished concrete surface if joint sealant is not
indicated.

5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or
clip joint-filler sections together.

6. During concrete placement, protect top edge of joint filler with metal, plastic, or other

temporary preformed cap. Remove protective cap after concrete has been placed on both
sides of joint.

D.  Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as
indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete
thickness, as follows, to match jointing of existing adjacent concrete paving:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint with grooving tool to a 1/4-inch radius. Repeat grooving of contraction
joints after applying surface finishes. Eliminate grooving-tool marks on concrete
surfaces.

a. Tolerance: Ensure that grooved joints are within 3 inches either way from
centers of dowels.

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting
action will not tear, abrade, or otherwise damage surface and before developing random
contraction cracks.

a. Tolerance: Ensure that sawed joints are within 3 inches either way from centers
of dowels.
3. Doweled Contraction Joints: Install dowel bars and support assemblies at joints where
indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete
CONCRETE PAVING 321313 -6
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3.5

3.6

bonding to one side of joint.

Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an
edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes.
Eliminate edging-tool marks on concrete surfaces.

CONCRETE PLACEMENT

Before placing concrete, inspect and complete formwork installation and items to be embedded
or cast-in.

Remove snow, ice, or frost from subbase surface before placing concrete. Do not place concrete
on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not
place concrete around manholes or other structures until they are at required finish elevation and
alignment.

Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.

Deposit and spread concrete in a continuous operation between transverse joints. Do not push or
drag concrete into place or use vibrators to move concrete into place.

Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented
by hand spading, rodding, or tamping.

Screed paving surface with a straightedge and strike off.

Commence initial floating using bull floats or darbies to impart an open-textured and uniform
surface plane before excess moisture or bleedwater appears on the surface. Do not further
disturb concrete surfaces before beginning finishing operations or spreading surface treatments.

Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to
required thickness, lines, grades, finish, and jointing.

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of
slip-form paving machine during operations.

FLOAT FINISHING
General: Do not add water to concrete surfaces during finishing operations.

Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular
texture.

1. Burlap Finish: Drag a seamless strip of damp burlap across float-finished concrete,
perpendicular to line of traffic, to provide a uniform, gritty texture.

2. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished
concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.

3. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-

finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular
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to line of traffic.

3.7 CONCRETE PROTECTION AND CURING

A.  General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures.

B. Comply with ACI 306.1 for cold-weather protection.
C.  Curing Methods: Cure concrete by moisture curing as follows:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

a. Water.
b. Continuous water-fog spray.
C. Absorptive cover, water saturated and kept continuously wet. Cover concrete

surfaces and edges with 12-inch lap over adjacent absorptive covers.
3.8 PAVING TOLERANCES
A.  Comply with tolerances in ACI 117 and as follows:

Elevation: 3/4 inch.

Thickness: Plus 3/8 inch, minus 1/4 inch.

Surface: Gap below 10-feet- long; unleveled straightedge not to exceed 1/2 inch.

Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12

inches of tie bar.

5. Lateral Alignment and Spacing of Dowels: 1 inch.

6. Vertical Alignment of Dowels: 1/4 inch.

7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch
per 12 inches of dowel.

8. Joint Spacing: 3 inches.

9. Contraction Joint Depth: Plus 1/4 inch, no minus.

10.  Joint Width: Plus 1/8 inch, no minus.

3.9 FIELD QUALITY CONTROL

el S

A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Testing Services: Testing and inspecting of composite samples of fresh concrete obtained
according to ASTM C172/C172M will be performed according to the following requirements:

1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or
fraction thereof of each concrete mixture placed each day.

a. When frequency of testing will provide fewer than five compressive-strength tests
for each concrete mixture, testing to be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

2. Slump: ASTM C143/C143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform additional
tests when concrete consistency appears to change.

CONCRETE PAVING 321313 -8
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3.10

3. Air Content: ASTM C231/C231M, pressure method; one test for each composite sample,
but not less than one test for each day's pour of each concrete mixture.

4. Concrete Temperature: ASTM C1064/C1064M; one test hourly when air temperature is
40 deg F and below and when it is 80 deg F and above, and one test for each composite
sample.

5. Compression Test Specimens: ASTM C31/C31M; cast and laboratory cure one set of
three standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests: ASTM C39/C39M; test one specimen at seven days and
two specimens at 28 days.

a. A compressive-strength test to be the average compressive strength from two
specimens obtained from same composite sample and tested at 28 days.

Strength of each concrete mixture will be satisfactory if average of any three consecutive
compressive-strength tests equals or exceeds specified compressive strength and no

compressive-strength test value falls below specified compressive strength by more than 500 psi.

Test results to be reported in writing to Engineer, concrete manufacturer, and Contractor within
48 hours of testing. Reports of compressive-strength tests to contain Project identification name
and number, date of concrete placement, name of concrete testing and inspecting agency,
location of concrete batch in Work, design compressive strength at 28 days, concrete mixture
proportions and materials, compressive breaking strength, and type of break for both 7- and 28-
day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be
permitted by Engineer but will not be used as sole basis for approval or rejection of concrete.

Additional Tests: Testing and inspecting agency will make additional tests of concrete when test
results indicate that slump, air entrainment, compressive strengths, or other requirements have
not been met, as directed by Engineer.

Concrete paving will be considered defective if it does not pass tests and inspections.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Prepare test and inspection reports.

REPAIR AND PROTECTION

Remove and replace concrete paving that is broken, damaged, or defective or that does not
comply with requirements in this Section. Remove work in complete sections from joint to joint
unless otherwise approved by Engineer.

Drill test cores, where directed by Engineer, when necessary to determine magnitude of cracks
or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement
concrete bonded to paving with epoxy adhesive.

Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after
placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

CONCRETE PAVING 321313-9
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D.  Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep
paving not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 321313
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SECTION 321373 - CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Cold-applied joint sealants.

Hot-applied joint sealants.

Cold-applied, fuel-resistant joint sealants.
Hot-applied, fuel-resistant joint sealants.
Joint-sealant backer materials.

Primers.

ANl S e

B.  Related Requirements:
1. Section 079200 "Joint Sealants" for sealing nontraffic and traffic joints in locations not
specified in this Section.
1.2 ACTION SUBMITTALS
A.  Product Data:

1. Concrete pavement joint sealants.
2. Joint-sealant backer materials.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Statements: For Installer.

1.4 QUALITY ASSURANCE
A.  Qualifications:

1. Installers: Entity that employs installers and supervisors who are trained and approved by
manufacturer.

1.5 PRECONSTRUCTION TESTING

A.  Preconstruction Testing: Performed by a qualified testing agency.
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1.6 FIELD CONDITIONS
A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F.

2. When joint substrates are wet.

3. Where joint widths are less than those allowed by joint-sealant manufacturer for
applications indicated.

4. Where contaminants capable of interfering with adhesion have not yet been removed

from joint substrates.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS
A.  Obtain joint sealants from single manufacturer for each sealant type.
2.2 JOINT SEALANTS, GENERAL
A.  Compatibility: Provide joint sealants, backer materials, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by joint-sealant manufacturer, based on testing and field
experience.
2.3 COLD-APPLIED JOINT SEALANTS
A.  Single-Component, Nonsag, Silicone Joint Sealant: ASTM D5893/D5893M, Type NS.
B.  Single-Component, Self-Leveling, Silicone Joint Sealant: ASTM D5893/D5893M, Type SL.
C. Multicomponent, Nonsag, Urethane, Elastomeric Joint Sealant: ASTM C920, Type M,
Grade NS, Class 25, for Use T.
D. Single Component, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C920, Type S,
Grade P, Class 25, for Use T.
E. Multicomponent, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C920, Type M,
Grade P, Class 25, for Use T.
2.4 HOT-APPLIED JOINT SEALANTS
A.  Hot-Applied, Single-Component Joint Sealant, Type I: ASTM D6690.
B.  Hot-Applied, Single-Component Joint Sealant, Type I or Type II: ASTM D6690.
C.  Hot-Applied, Single-Component Joint Sealant, Type [, II, or [II: ASTM D6690.
CONCRETE PAVING JOINT SEALANTS 321373 -2
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D.  Hot-Applied, Single-Component Joint Sealant, Type IV: ASTM D6690.

2.5 COLD-APPLIED, FUEL-RESISTANT JOINT SEALANTS

A. Fuel-Resistant, Single-Component, Pourable, Modified-Urethane, Elastomeric Joint Sealant:
ASTM C920, Type S, Grade P, Class 25, for Use T.

B. Fuel-Resistant, Multicomponent, Pourable, Modified-Urethane, Elastomeric Joint Sealant:
ASTM C920, Type M, Grade P, Class 12-1/2 or 25, for Use T.

2.6 HOT-APPLIED, FUEL-RESISTANT JOINT SEALANTS

A.  Hot-Applied, Fuel-Resistant, Single-Component Joint Sealants, Typel or Typel:
ASTM D7116.

B.  Hot-Applied, Fuel-Resistant, Single-Component Joint Sealants, Type III: ASTM D7116.

2.7 JOINT-SEALANT BACKER MATERIALS

A.  Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, primers,
and other joint fillers; and approved for applications indicated by joint-sealant manufacturer,
based on field experience and laboratory testing.

B.  Round Backer Rods for Cold- and Hot-Applied Joint Sealants: ASTM D5249, Type 1, of
diameter and density required to control sealant depth and prevent bottom-side adhesion of
sealant.

2.8 PRIMERS
A.  Primers: Product recommended by joint-sealant manufacturer where required for adhesion of

sealant to joint substrates indicated.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine joints to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
CONCRETE PAVING JOINT SEALANTS 321373 -3

Copyright © 2023 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



BANDERA FARMS

PARK PROJECT 12/20
32 PREPARATION
A.  Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately to

comply with joint-sealant manufacturer's written instructions.

1. Remove all foreign material from joint substrates that could interfere with adhesion of
joint sealant, including dust, old joint sealants, oil, grease, waterproofing, water
repellents, water, surface dirt, and frost.

B.  Joint Priming: Prime joint substrates where indicated or where recommended in writing by
joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior
experience. Apply primer to comply with joint-sealant manufacturer's written instructions.
Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining
surfaces.

33 INSTALLATION OF JOINT SEALANTS

A.  Comply with joint-sealant manufacturer's written installation instructions for products and
applications indicated unless more stringent requirements apply.

B.  Joint-Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of
joint sealants as applicable to materials, applications, and conditions.

C. Install joint-sealant backers to support joint sealants during application and at position required
to produce cross-sectional shapes and depths of installed sealants relative to joint widths that
allow optimum sealant movement capability.

I. Do not leave gaps between ends of joint-sealant backer materials.

2. Do not stretch, twist, puncture, or tear joint-sealant backer materials.

3. Remove absorbent joint-sealant backer materials that have become wet before sealant
application and replace them with dry materials.

D. Install joint sealants immediately following backer material installation, using proven
techniques that comply with the following:

1. Place joint sealants so they fully contact joint substrates.

2. Completely fill recesses in each joint configuration.

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow
optimum sealant movement capability.

E. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before
skinning or curing begins, tool sealants in accordance with the following requirements to form
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure
contact and adhesion of sealant with sides of joint:

1. Remove excess joint sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do
not discolor sealants or adjacent surfaces.
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F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions
unless otherwise indicated.

34 CLEANING AND PROTECTION

A.  Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials
approved in writing by joint-sealant manufacturers.

B.  Protect joint sealants, during and after curing period, from contact with contaminating
substances and from damage resulting from construction operations or other causes so sealants
are without deterioration or damage at time of Substantial Completion. If, despite such
protection, damage or deterioration occurs, cut out and remove damaged or deteriorated joint
sealants immediately and replace with joint sealant so installations in repaired areas are
indistinguishable from the original work.

END OF SECTION 321373
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SECTION 321713 - PARKING BUMPERS

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Precast concrete wheel stops.
a. Wheel Stops to be provided by Owner. See Drawings.

ACTION SUBMITTALS
Product Data:

1. Precast concrete wheel stops.

PART 2 - PRODUCTS

2.1

A.

PARKING BUMPERS

Precast Concrete Wheel Stops:
1. Surface Appearance: Smooth, free of pockets, sand streaks, honeycombs, and other
obvious defects. Corners shall be uniform, straight, and sharp.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verify that pavement is in suitable condition to begin installation in accordance with
manufacturer's written instructions.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION

A. Install wheel stops in accordance with manufacturer's written instructions, otherwise install as
indicated below:
1. Install wheel stops in bed of adhesive before anchoring to substrate.
2. Securely anchor wheel stops to substrate with hardware in each preformed vertical hole
in wheel stop as recommended in writing by manufacturer. Recess head of hardware
beneath top of wheel stop.

END OF SECTION 321713
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SECTION 321723 - PAVEMENT MARKINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Painted markings applied to asphalt paving.
2. Painted markings applied to concrete surfaces.
1.3 ACTION SUBMITTALS
A.  Product Data: Include technical data and tested physical and performance properties.
Pavement-marking paint, alkyd.
Pavement-marking paint, solvent-borne.
Pavement-marking paint, acrylic.

Pavement-marking paint, latex.
Glass beads.

MRS

1.4 QUALITY ASSURANCE

A. Regulatory Requirements: Comply with materials, workmanship, and other applicable
requirements for pavement-marking work.

1. Measurement and payment provisions and safety program submittals included in standard
specifications do not apply to this Section.

1.5 FIELD CONDITIONS

A.  Environmental Limitations: Proceed with pavement marking only on clean, dry surfaces and at
a minimum ambient or surface temperature of 40 deg F for alkyd materials or 55 deg F for
water-based materials, and not exceeding 95 deg F.

PAVEMENT MARKINGS 321723 - 1
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PART 2 - PRODUCTS

2.1

A.

2.2

A.

23

A.

B.

MANUFACTURERS

Source Limitations: Obtain pavement-marking paints from single source from single
manufacturer.

PERFORMANCE REQUIREMENTS

Accessibility Standard: Comply with applicable provisions in the USDOIJ's "2010 ADA
Standards for Accessible Design" and NCDOT.

PAVEMENT-MARKING PAINT

Pavement-Marking Paint, Alkyd: Alkyd-resin type, lead and chromate free, ready mixed,
complying with AASHTO M 248, Type N; colors complying with FS TT-P-1952F.

1. Color: As indicated on drawings.
Glass Beads: AASHTO M 247, Type 1 or FS TT-B-1325D, Type 1.

1. Roundness: Minimum 75 percent true spheres by weight.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verify that pavement-marking substrate is dry and in suitable condition to begin pavement
marking in accordance with manufacturer's written instructions.
B.  Proceed with pavement marking only after unsatisfactory conditions have been corrected.
3.2 PAVEMENT MARKING
A. Do not apply pavement-marking paint until layout, colors, and placement have been verified
with Engineer.
B.  Allow asphalt paving or concrete surfaces to age for a minimum of 30 days before starting
pavement marking.
C.  Sweep and clean surface to eliminate loose material and dust.
D. Apply paint with mechanical equipment to produce pavement markings, of dimensions
indicated, with uniform, straight edges. Apply at manufacturer's recommended rates to provide
a minimum wet film thickness of 15 mils.
PAVEMENT MARKINGS 321723 -2
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1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly secured
to asphalt paving or concrete surface. Mask an extended area beyond edges of each
stencil to prevent paint application beyond stencil. Apply paint so that it cannot run
beneath stencil.

2. Broadcast glass beads uniformly into wet markings at a rate of 6 1b/gal.

33 PROTECTING AND CLEANING
A.  Protect pavement markings from damage and wear during remainder of construction period.

B.  Clean spillage and soiling from adjacent construction using cleaning agents and procedures
recommended by manufacturer of affected construction.

END OF SECTION 321723
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SECTION 330500 - COMMON WORK RESULTS FOR UTILITIES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY
Section Includes:

Piping joining materials.

Transition fittings.

Dielectric fittings.

Sleeves.

Identification devices.

Flowable fill.

Piped utility demolition.

Piping system common requirements.
Equipment installation common requirements.

WO b W=

DEFINITIONS

Exposed Installations: Exposed to view outdoors or subject to outdoor ambient temperatures
and weather conditions.

Concealed Installations: Concealed from view and protected from weather conditions and
physical contact by building occupants but subject to outdoor ambient temperatures. Examples
include installations within unheated shelters.

PE: Polyethylene plastic.

PVC: Polyvinyl chloride plastic.

ACTION SUBMITTALS
Product Data: For the following:
1. Dielectric fittings.

2. Identification devices.
QUALITY ASSURANCE

Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of
identification devices.
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1.5 DELIVERY, STORAGE, AND HANDLING
A.  Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.
B.  Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.
1.6 COORDINATION
A.  Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.
B.  Coordinate installation of identifying devices after completing covering and painting if devices
are applied to surfaces.
C. Coordinate size and location of concrete bases. Formwork, reinforcement, and concrete

requirements are specified in Section 033000 "Cast-in-Place Concrete."

PART 2 - PRODUCTS

2.1 PIPING JOINING MATERIALS
A.  Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.
1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness, unless
otherwise indicated.
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.
2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face
or ring type, unless otherwise indicated.
B.  Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
C.  Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer, unless otherwise indicated.
22 TRANSITION FITTINGS
A.  Transition Fittings, General: Same size as, and with pressure rating at least equal to and with
ends compatible with, piping to be joined.
B.  Transition Couplings NPS 1-1/2 (DN 40) and Smaller:
1. Underground Piping: Manufactured piping coupling or specified piping system fitting.
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2. Aboveground Piping: Specified piping system fitting.
C.  Flexible Transition Couplings for Underground Nonpressure Drainage Piping:
1. Description: ASTM C1173 with elastomeric sleeve, ends same size as piping to be
joined, and corrosion-resistant metal band on each end.

23 DIELECTRIC FITTINGS

A.  Dielectric Fittings, General: Assembly of copper alloy and ferrous materials or ferrous material
body with separating nonconductive insulating material suitable for system fluid, pressure, and
temperature.

B.  Dielectric Unions:
1. Description: Factory fabricated, union, NPS 2 and smaller.

a. Pressure Rating: 150 psig minimum at 180 deg F.
b. End Connections: Solder-joint copper alloy and threaded ferrous; threaded ferrous.

C.  Dielectric Flanges:
1. Description: Factory-fabricated, bolted, companion-flange assembly, NPS 2-1/2 to NPS 4

and larger.
a. Pressure Rating: 150 psig minimum.
b. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous.

D.  Dielectric-Flange Kits:

1. Description: Nonconducting materials for field assembly of companion flanges, NPS 2-
1/2 and larger.
a. Pressure Rating: 150 psig minimum.
b. Gasket: Neoprene or phenolic.
c. Bolt Sleeves: Phenolic or polyethylene.
d. Washers: Phenolic with steel backing washers.

E. Dielectric Couplings:
1. Description: Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining,
NPS 3 and smaller.

a. Pressure Rating: 300 psig at 225 deg F.
b. End Connections: Threaded.

F. Dielectric Nipples:
1. Description: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining.

a. Pressure Rating: 300 psig at 225 deg F.
b. End Connections: Threaded or grooved.
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2.4 SLEEVES

A. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.

B.  Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, galvanized, plain ends.

C.  Cast-Iron Sleeves: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with
plain ends and integral waterstop, unless otherwise indicated.

D.  Molded PVC Sleeves: Permanent, with nailing flange for attaching to wooden forms.

E. PVC Pipe Sleeves: ASTM D1785, Schedule 40.

F. Molded PE Sleeves: Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing
flange for attaching to wooden forms.

2.5 IDENTIFICATION DEVICES

A.  General: Products specified are for applications referenced in other utilities Sections. If more
than single type is specified for listed applications, selection is Installer's option.

B.  Equipment Nameplates: Metal permanently fastened to equipment with data engraved or
stamped.

I. Data: Manufacturer, product name, model number, serial number, capacity, operating and
power characteristics, labels of tested compliances, and essential data.
2. Location: Accessible and visible.

C.  Stencils: Standard stencils prepared with letter sizes complying with recommendations in
ASME A13.1. Minimum letter height is 1-1/4 inches for ducts, and 3/4 inch for access door
signs and similar operational instructions.

1. Material: Fiberboard.

2. Stencil Paint: Exterior, oil-based, alkyd-gloss black enamel, unless otherwise indicated.
Paint may be in pressurized spray-can form.

3. Identification Paint: Exterior, oil-based, alkyd enamel in colors according to
ASME A13.1, unless otherwise indicated.

D.  Snap-on Plastic Pipe Markers: Manufacturer's standard preprinted, semirigid, snap-on type.
Include color-coding according to ASME A13.1, unless otherwise indicated.

E. Pressure-Sensitive Pipe Markers: Manufacturer's standard preprinted, color-coded, pressure-
sensitive-vinyl type with permanent adhesive.

F. Pipes with OD, Including Insulation, Less Than 6 Inches: Full-band pipe markers, extending
360 degrees around pipe at each location.

G.  Pipes with OD, Including Insulation, 6 Inches and Larger: Either full-band or strip-type pipe
markers, at least three times letter height and of length required for label.
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H.  Lettering:

L. Manufacturer's standard preprinted captions as selected by Engineer.

2. Use piping system terms indicated and abbreviate only as necessary for each application
length.
a. Arrows: Either integrally with piping system service lettering to accommodate

both directions of flow, or as separate unit on each pipe marker to indicate
direction of flow.

L Plastic Tape: Manufacturer's standard color-coded, pressure-sensitive, self-adhesive vinyl tape,
at least 3 mils thick.

1. Width: 1-1/2 inches on pipes with OD, including insulation, less than 6 inches; 2-1/2
inches for larger pipes.
2. Color: Comply with ASME A13.1, unless otherwise indicated.

J. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch sequenced numbers. Include 5/32-inch hole for fastener.

1. Material:
a. 0.032-inch- thick, polished brass or aluminum.
b. 0.0375-inch- thick stainless steel.
c. 3/32-inch- thick plastic laminate with 2 black surfaces and a white inner layer.
d. Valve manufacturer's standard solid plastic.

2. Size: 1-1/2 inches in diameter, unless otherwise indicated.
3. Shape: As indicated for each piping system.

K.  Valve Tag Fasteners: Brass, wire-link or beaded chain; or brass S-hooks.

L.  Engraved Plastic-Laminate Signs: ASTM D709, Type I, cellulose, paper-base, phenolic-resin-
laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine
subcore, unless otherwise indicated. Fabricate in sizes required for message. Provide holes for
mechanical fastening.

1. Engraving: Engraver's standard letter style, of sizes and with terms to match equipment
identification.
2. Thickness:

a. 1/16 inch, unless otherwise indicated.
b. 1/16 inch, for units up to 20 sq. in. or 8 inches in length, and 1/8 inch for larger
units.

3. Fasteners: Self-tapping, stainless steel screws or contact-type permanent adhesive.

M. Plastic Equipment Markers: Manufacturer's standard laminated plastic, in the following color
codes:

L. Green: Cooling equipment and components.
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2. Yellow: Heating equipment and components.
3. Brown: Energy reclamation equipment and components.
4. Blue: Equipment and components that do not meet criteria above.
5. Hazardous Equipment: Use colors and designs recommended by ASME A13.1.
6. Terminology: Match schedules as closely as possible. Include the following:

2.6

a. Name and plan number.

b. Equipment service.

c. Design capacity.

d. Other design parameters such as pressure drop, entering and leaving conditions,
and speed.

7. Size: 2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for
equipment.

Plasticized Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card
stock with mat finish suitable for writing.

1. Size: 3-1/4 by 5-5/8 inches.

2. Fasteners: Brass grommets and wire.
3. Nomenclature: Large-size primary caption such as DANGER, CAUTION, or DO NOT
OPERATE.

Lettering and Graphics: Coordinate names, abbreviations, and other designations used in piped
utility identification with corresponding designations indicated. Use numbers, letters, and terms
indicated for proper identification, operation, and maintenance of piped utility systems and
equipment.

1. Multiple Systems: Identify individual system number and service if multiple systems of
same name are indicated.

FLOWABLE FILL
Description: Low-strength-concrete, flowable-slurry mix.

1. Cement: ASTM C150, Type I, portland.
2. Density: 115- to 145-1b/cu. ft..
3. Aggregates:

a. ASTM C33, natural sand, fine and crushed gravel or stone, coarse.

4, Admixture: ASTM C618, fly-ash mineral.
Water: Comply with ASTM C94/C94M.
6. Strength: 100 to 200 psig at 28 days.

hd
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PART 3 - EXECUTION

3.1

A.

32

3.3

PIPED UTILITY DEMOLITION

Disconnect, demolish, and remove piped utility systems, equipment, and components indicated
to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or
plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping. Fill abandoned piping with flowable fill,

and cap or plug piping with same or compatible piping material.

Equipment to Be Removed: Disconnect and cap services and remove equipment.

4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to Owner.

W

If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of equal capacity and
quality.

DIELECTRIC FITTING APPLICATIONS

Dry Piping Systems: Connect piping of dissimilar metals with the following:

1. NPS 2 (DN 50) and Smaller: Dielectric unions.
2. NPS 2-1/2 to NPS 12 (DN 65 to DN 300): Dielectric flanges or dielectric flange kits.

Wet Piping Systems: Connect piping of dissimilar metals with the following:

NPS 2 (DN 50) and Smaller: Dielectric couplings or dielectric nipples.

NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Dielectric nipples.

NPS 2-1/2 to NPS 8 (DN 65 to DN 200): Dielectric nipples or dielectric flange Kkits.
NPS 10 and NPS 12 (DN 250 and DN 300): Dielectric flange kits.

el s

INSTALLATION OF PIPING

Install piping according to the following requirements and utilities Sections specifying piping
systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on the Coordination Drawings.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.
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D.  Install piping to permit valve servicing.

E.  Install piping at indicated slopes.

F. Install piping free of sags and bends.

G. Install fittings for changes in direction and branch connections.

H.  Select system components with pressure rating equal to or greater than system operating
pressure.

L Sleeves are not required for core-drilled holes.

J. Permanent sleeves are not required for holes formed by removable PE sleeves.

K. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof
slabs.

1. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of equipment areas or other wet areas
2 inches above finished floor level.
2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
a. Pipe Sleeves: PVC. For pipes smaller than NPS 6.
b. Steel Sheet Sleeves: For pipes NPS 6 and larger, penetrating gypsum-board
partitions.
L.  Verify final equipment locations for roughing-in.
M.  Refer to equipment specifications in other Sections for roughing-in requirements.
34 PIPING JOINT CONSTRUCTION

A.  Join pipe and fittings according to the following requirements and utilities Sections specifying
piping systems.

B.  Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

D.  Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

L. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.
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E.

Welded Joints: Construct joints according to AWS D10.12/D10.12M, using qualified processes
and welding operators according to Part 1 "Quality Assurance" Article.

F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

G.  Grooved Joints: Assemble joints with grooved-end pipe coupling with coupling housing, gasket,
lubricant, and bolts according to coupling and fitting manufacturer's written instructions.

H.  Soldered Joints: Apply ASTM B813 water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook," using
lead-free solder alloy (0.20 percent maximum lead content) complying with ASTM B32.

L. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

J. Pressure-Sealed Joints: Assemble joints for plain-end copper tube and mechanical pressure seal
fitting with proprietary crimping tool to according to fitting manufacturer's written instructions.

K.  Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent
cements.

2. ABS Piping: Join according to ASTM D2235 and ASTM D2661 appendixes.

3. CPVC Piping: Join according to ASTM D2846/D2846M Appendix.

4. PVC Pressure Piping: Join schedule number ASTM D1785, PVC pipe and PVC socket
fittings according to ASTM D2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D2855.

5. PVC Nonpressure Piping: Join according to ASTM D2855.

6. PVC to ABS Nonpressure Transition Fittings: Join according to ASTM D3138Appendix.

L. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D3139.

M.  Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D3212.

N.  Plastic Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D2657.

L. Plain-End PE Pipe and Fittings: Use butt fusion.

2. Plain-End PE Pipe and Socket Fittings: Use socket fusion.

O. Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe
manufacturer's written instructions.

3.5 PIPING CONNECTIONS

A.  Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection
to each piece of equipment.
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3.6

3.7

2.

3.

Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final
connection to each piece of equipment.
Install dielectric fittings at connections of dissimilar metal pipes.

INSTALLATION OF EQUIPMENT

Install equipment level and plumb, unless otherwise indicated.

Install equipment to facilitate service, maintenance, and repair or replacement of components.
Connect equipment for ease of disconnecting, with minimum interference with other
installations. Extend grease fittings to an accessible location.

Install equipment to allow right of way to piping systems installed at required slope.

IDENTIFICATION

Piping Systems: Install pipe markers on each system. Include arrows showing normal direction
of flow.

L.
2.

Stenciled Markers: According to ASME A13.1.

Plastic markers, with application systems. Install on insulation segment if required for hot
noninsulated piping.

Locate pipe markers on exposed piping according to the following:

a. Near each valve and control device.

b. Near each branch, excluding short takeoffs for equipment and terminal units. Mark
each pipe at branch if flow pattern is not obvious.

c. Near locations where pipes pass through walls or floors or enter inaccessible
enclosures.

d. At manholes and similar access points that permit view of concealed piping.

e. Near major equipment items and other points of origination and termination.

Equipment: Install engraved plastic-laminate sign or equipment marker on or near each major
item of equipment.

L.

Lettering Size: Minimum 1/4 inch high for name of unit if viewing distance is less than
24 inches, 1/2 inch high for distances up to 72 inches, and proportionately larger lettering
for greater distances. Provide secondary lettering two-thirds to three-fourths of size of
principal lettering.

Text of Signs: Provide name of identified unit. Include text to distinguish among multiple
units, inform user of operational requirements, indicate safety and emergency
precautions, and warn of hazards and improper operations.

Adjusting: Relocate identifying devices that become visually blocked by work of this or other
Divisions.

END OF SECTION 330500
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SECTION 331113 - POTABLE WATER SUPPLY WELLS

1.1

A.

1.2

1.3

C.

SUMMARY
Section Includes:

Well casings.

Grout.

Water well screens.

Pack materials.
Submersible well pumps.

kW=

ALLOWANCES

Allowance amounts and quantities are specified in Section 012100 "Allowances."

1. Water Supply Well Depth Allowance: Install complete and functional well to depth
indicated in Section 012100 "Allowances." If water supply well depths vary from
quantities in the allowance, the Contract Sum will be adjusted according to unit prices
listed in "Unit Prices" Article. Include the following in the Contract Amount:

a. Labor for water supply well installation.

b. Furnishing and installing casing materials, grout, well screen, and packing
materials in required diameter to comply with minimum performance requirements
specified in the Section Text.

c. Furnishing and installing well pump.

Water supply wells and well pumps are covered by cash allowance. Allowance includes labor
and materials.

Well pumps are covered by cash allowance. Allowance includes labor and materials.

UNIT PRICES
Unit-Price Amounts: As stipulated in the Form of Agreement.
Measurement and Payment Procedures: Specified in Section 012200 "Unit Prices."

Measurement Units for Water Supply Wells, Casings, and Grout: Per linear foot of well depth.

DEFINITIONS
ABS: Acrylonitrile-butadiene-styrene plastic.
PA: Polyamide (nylon) plastic.

PE: Polyethylene plastic.
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D.  PP: Polypropylene plastic.

1.5 ACTION SUBMITTALS

A.  Product Data: Submit certified performance curves and rated capacities of selected well pumps
and furnished specialties and accessories for each type and size of well pump indicated.

1.6 INFORMATIONAL SUBMITTALS

A.  Field Quality-Control Reports:

1. For each well pump, include the following:
a. Substrata formations.
b. Water-bearing formations.
c. Water levels.
d. Laboratory water analysis.
e. Well-screen analysis.
f. Performance test data.

1.7 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For each well pump to include in emergency, operation, and
maintenance manuals.

1. Project Record Documents: Record the following data for each water supply well:

a. Casings: Material, diameter, thickness, weight per foot of length, and depth below

grade.

b. Screen: Material, construction, diameter, and opening size.

c. Pumping Test: Static water level, maximum safe yield, and drawdown at
maximum yield.

d. Log: Formation log indicating strata encountered.

e. Alignment: Certification that well is aligned and plumb within specified
tolerances.

1.8 QUALITY ASSURANCE

A.  Well Driller Qualifications: An experienced water supply well driller licensed in the jurisdiction
where Project is located.

B.  Testing Agency Qualifications: Certified by the EPA or State to analyze drinking water for
compliance monitoring.
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1.9 FIELD CONDITIONS
A.  Well Drilling Water: Provide temporary water and piping for drilling purposes. Provide
necessary piping for water supply.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B.  Comply with AWWA A100 for water supply wells.

2.2 PERFORMANCE REQUIREMENTS

A.  Minimum Tested Water Supply Well Performance Capacity: 17 gpm.

23 WELL CASINGS

A.  PVC Casing: ASTM F480 PVC, Schedule 40 bell-and-spigot pipe and couplings for solvent-
cemented joints. Include NSF listing mark "NSF wc."

B.  Pitless Adapter: Fitting, of shape required to fit onto casing, with waterproof seals.
C.  Pitless Unit: Factory-assembled equipment that includes pitless adapter.
D.  Well Seals: Casing cap, with holes for piping and cables, that fits into top of casing and is
removable, waterproof, and vermin proof.
2.4 GROUT
A.  Cement: ASTM C150/C150M, Type IL.
B.  Aggregates: ASTM C33/C33M, fine and coarse grades.

C. Water: Potable.

2.5 WATER WELL SCREENS

A. Screen Material: Fabricated of ASTM A666, Type 304 stainless steel, welded; with continuous-
slot, V-shaped openings that widen inwardly.

1. Screen Couplings: Butt-type, stainless steel coupling rings.
2. Screen Fittings: Screen, with necessary fittings, closes bottom and makes tight seal
between top of screen and well casing.
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3. Maximum Entering Velocity: 0.1 fps.

2.6 SUBMERSIBLE WELL PUMPS
A.  Description: Submersible, vertical-turbine well pump.
B.  Standards: HI 2.1-2.2 and HI 2.3.
C Impeller Material: Stainless steel.
D Motor: Capable of continuous operation under water, with protected submersible power cable.

E. Column Pipe: ASTM AS53/A53M, Schedule 40, galvanized-steel pipe with threaded ends and
cast-iron or steel threaded couplings.

F. Discharge Piping: ASTM D2239, SIDR Numbers 5.3, 7, or 9 PE pipe; made with PE compound
number required to give pressure rating not less than 160 psig. Include NSF listing mark
"NSF pw."

1. Insert Fittings for PE Pipe: ASTM D2609, made of PA, PP, or PVC with serrated, male
insert ends matching inside of pipe. Include bands or crimp rings.
2.7 MOTORS

A. Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 220500 "Common Work Results for Plumbing."

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.
2. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are

specified in electrical Sections.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Pilot-Hole Data: Review pilot-hole test analysis furnished by Owner.

B.  Neighborhood Well Data: Review operating and test analyses.

3.2 INSTALLATION OF WELLS
A.  Construct well using rotary drilling method.

B.  Take samples of substrata formation at 10-foot intervals and at changes in formation throughout
entire depth of each water supply well. Carefully preserve samples on-site in glass jars properly
labeled for identification.
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C.

Excavate for mud pit or provide aboveground structure, acceptable to authorities having
jurisdiction, to allow settlement of cuttings and circulation of drill fluids back to well without
discharging to on-site waterways.

Enlarge pilot hole and install permanent casing, screen, and grout. Install first section of casing
with hardened steel driving shoe of an OD slightly larger than casing couplings if threaded
couplings are used.

Set casing and liners round, plumb, and true to line.

Join casing pipe as follows:

Ream ends of pipe and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside casing before installation.

Cut bevel in ends of casing pipe and make threaded joints.
Clean and make solvent-cemented joints.

el

Mix grout in proportions of 1 cu. ft. or a 94-1b sack of cement with 5 to 6 gal. of water.
Bentonite clay may be added in amounts of 3 to 5 Ib/cu. ft. for a 94-1b sack of cement. If
bentonite clay is added, water may be increased to 6.5 gal./cu. ft. of cement.

Place grout continuously, from bottom to top surface, to ensure filling of annular space in one
operation. Do not perform other operations in well within 72 hours after grouting of casing.
When quick-setting cement is used, this period may be reduced to 24 hours.

Provide permanent casing with temporary well cap. Install with top of casing 36 inches above
finished grade.

Develop wells to maximum yield per foot of drawdown.

1. Extract maximum practical quantity of sand, drill fluid, and other fine materials from
water-bearing formation.

2. Avoid settlement and disturbance of strata above water-bearing formation.

3. Do not disturb sealing around well casings.

4. Continue developing wells until water contains no more than 2 ppm of sand by weight
when pumped at maximum testing rate.

Install submersible well pumps according to HI2.4 and provide access for periodic
maintenance.

1. Before lowering permanent pump into well, lower a dummy pump that is slightly longer
and wider than permanent pump to determine that permanent pump can be installed.
Correct alignment problems.

2. Before lowering permanent pump into well, start pump to verify correct rotation.

Securely tighten discharge piping joints.

4, Connect motor to submersible pump and locate near well bottom.

W

a. Connect power cable while connection points are dry and undamaged.

b. Do not damage power cable during installation; use cable clamps that do not have
sharp edges.

c. Install water-sealed surface plate that will support pump and piping.
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33 CONNECTIONS
A.  Piping installation requirements are specified in Section 331415 "Site Water Distribution

Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

1. Connect piping between well pump and water piping.
2. Connect water distribution system in trench to well pipe at pitless adapter.

B.  Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

34 WELL ABANDONMENT

A.  Follow well-abandonment procedures of authorities having jurisdiction. Restore ground surface

to finished grade.
3.5 FIELD QUALITY CONTROL

A.  Test Preparation: Clean water supply wells of foreign substances. Swab casings using alkalis, if
necessary, to remove foreign substances.

B.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

C.  Perform the following tests and inspections:
1. Plumbness and Alignment Testing: Comply with AWWA A100.
2. Furnish samples of water-bearing formation to testing laboratory and well-screen

manufacturer for mechanical sieve analysis.
3. Prepare reports on static level of ground water, level of water for various pumping rates,
and depth to water-bearing strata.

4. Performance Test Preparation: Start well pump and adjust controls and pressure setting.

Replace damaged and malfunctioning controls and equipment.

5. Performance Testing: Conduct final pumping tests after wells have been constructed,
cleaned, and tested for plumbness and alignment.

a. Arrange to conduct tests, with seven days' advance notice, after test pump and
auxiliary equipment have been installed. Note water-level elevations referred to for
each assigned datum in wells.

b. Provide discharge piping to conduct water to locations where disposal will not
create a nuisance or endanger adjacent property. Comply with requirements of
authorities having jurisdiction.

c. Provide and maintain equipment of adequate size and type for measuring flow of
water, such as weir box, orifice, or water meter.

d. Measure elevation to water level in wells.

e. Perform two bailer or air-ejection tests to determine expected yield. Test at depths
with sufficient quantity of water to satisfy desired yields.

POTABLE WATER SUPPLY WELLS 331113 -6

Copyright © 2023 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



BANDERA FARMS

PARK PROJECT 03/23

f. Test Pump: Variable capacity test pump with capacity equal to maximum expected
yields at pressure equal to drawdown in wells, plus losses in pump columns and
discharge pipes.

g. Start and adjust test pumps and equipment to required pumping rates.

h. Record readings of water levels in wells and pumping rates at 30-minute maximum
intervals throughout 24-hour minimum period.

1. Record maximum yields when drawdown is 60 inches above top of suction screens
after designated times.

] Operate pumping units continuously for eight hours after maximum drawdown is
reached.

k. Record returning water levels in wells and plot curves of well recovery rates.

1. Remove sand, stones, and other foreign materials that may become deposited in

3.6

3.7

wells after completing final tests.
Water supply well will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.

Water Analysis Testing:

1. Analyze water sample from each finished well for bacteriological, physical, and chemical
quality and report the results. Make analyses according to requirements of authorities
having jurisdiction.

CLEANING

Disinfect water supply wells according to AWWA A100 and AWWA C654 before testing well
pumps.

Follow water supply well disinfection procedures required by authorities having jurisdiction
before testing well pumps.
PROTECTION

Water Quality Protection: Prevent well contamination, including undesirable physical and
chemical characteristics.

Ensure that mud pit will not leak or overflow into streams or wetlands. When well is accepted,
remove mud and solids in mud pit from Project site and restore site to finished grade.

Provide casings, seals, sterilizing agents, and other materials to eliminate contamination; shut
off contaminated water.

Exercise care to prevent breakdown or collapse of strata overlaying that from which water is to
be drawn.

Protect water supply wells to prevent tampering and introducing foreign matter. Retain
temporary well cap until installation is complete.

END OF SECTION 331113
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SECTION 331415 - SITE WATER DISTRIBUTION PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

c o = »

e

SUMMARY

Section Includes:

1. Water-distribution piping and related components outside the building.

Related Requirements:

1. Section 031000 "Concrete Forming and Accessories."
2. Section 033000 "Cast-In-Place Concrete."
DEFINITIONS

CDA: Copper Development Association.

EPDM: Ethylene-propylene-diene terpolymer rubber.

PA: Polyamide (nylon) plastic.

PE: Polyethylene plastic.

PP: Polypropylene plastic.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

03/23

Coordination Drawings: For piping and specialties including relation to other services in same
area, drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations,

and elevations.
Field Quality-Control Submittals:

1. Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For each type of product indicated.

SITE WATER DISTRIBUTION PIPING
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1.6

A.

C.

DELIVERY, STORAGE, AND HANDLING

Preparation for Transport: Prepare piping, valves, meters, backflow prevention devices, and fire
hydrants according to the following:

1. Ensure that piping, valves, meters, backflow prevention devices, and fire hydrants are dry
and internally protected against rust and corrosion.

2. Protect threaded ends and flange faces against damage.

3. Set piping, valves, meters, backflow prevention devices, and fire hydrants in best position
for handling and to prevent rattling.

During Storage: Use precautions for piping, valves, meters, backflow prevention devices, and
fire hydrants according to the following:

1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.

2. Protect from weather. Store indoors and maintain temperature higher than ambient dew
point temperature. Support off the ground or pavement in watertight enclosures when
outdoor storage is necessary.

Handling: Use sling to handle products if size requires handling by crane or lift. Rig products to
avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.

Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.

Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural
capacity of floor when storing inside.

Protect flanges, fittings, and specialties from moisture and dirt.

Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Comply with requirements of utility company supplying water. Include tapping of water mains
and backflow prevention.
B.  Comply with standards of authorities having jurisdiction for domestic water-service piping,
including materials, installation, testing, and disinfection.
C. Comply with standards of authorities having jurisdiction for fire-suppression water-service
piping, including materials, hose threads, installation, and testing.
D.  Piping materials to bear label, stamp, or other markings of specified testing agency.
E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a testing agency acceptable to authorities having jurisdiction, and marked for intended location
and application.
SITE WATER DISTRIBUTION PIPING 331415 -2
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F. Comply with ASTM F645 for selection, design, and installation of thermoplastic water piping.
G. Comply with FM Approvals' "Approval Guide" and/or UL's "Fire Protection Equipment
Directory" for fire-suppression water-service products.
H. Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant
supervision for fire-suppression water-service piping.
L. All piping and appurtenances intended to convey or dispense water for human consumption are
to comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority
Having Jurisdiction (AHJ), and with NSF 61/NSF 372 or are certified in compliance with
NSF 61/NSF 372 by an ANSI-accredited third-party certification body, that the weighted
average lead content at wetted surfaces is less than or equal to 0.25 percent.
2.2 PIPING MATERIALS
A.  Comply with requirements in "Piping Applications" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and service sizes.
B.  Potable-water piping and components comply with NSF 14, NSF 61, and NSF 372. Include
marking "NSF-pw" on piping.
2.3 PVC PIPE AND FITTINGS
A.  PVC, Schedule 40 Pipe: ASTM D1785.
1. PVC, Schedule 40 Socket Fittings: ASTM D2466.
2.4 PIPING JOINING MATERIALS
A.  Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer unless otherwise indicated.
2.5 GATE VALVES
A.  Gate Valves - AWWA, Cast Iron:
1. Source Limitations: Obtain gate valves - AWWA, cast iron, from single manufacturer.
2. Gate Valves - Nonrising Stem, Resilient Seated: Cast- or ductile-iron body and bonnet,
with bronze or cast- or ductile-iron gate, resilient seats, bronze stem, and stem nut.
a. Standards: AWWA C509 or AWWA C515.
b. Minimum Pressure Rating: 200 psig.
c. End Connections: Mechanical joint, flanged, threaded, or push on.
d. Interior Coating: Complying with AWWA C550.
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2.6 GATE VALVE ACCESSORIES AND SPECIALTIES

A.  Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section,
adjustable extension of length required for depth of burial of valve, plug with lettering
"WATER," and bottom section with base that fits over valve and with a barrel approximately 5
inches in diameter.

I. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to operate
deepest buried valve, and socket matching valve operating nut.

B. Indicator Posts: UL 789, FM Global approved, vertical-type, cast-iron body with operating
wrench, extension rod, and adjustable cast-iron barrel of length required for depth of burial of
valve.

2.7 BACKFLOW PREVENTERS

A.  Backflow Preventers - Reduced-Pressure Principle:

1. Source Limitations: Obtain backflow preventers - reduced-pressure principle, from single
manufacturer.

2. Standard: ASSE 1013 or AWWA C511.

3. Operation: Continuous-pressure applications.

4. Pressure Loss: 12 psig maximum, through middle one-third of flow range.

5. Size: See Drawings.

6. Design Flow Rate: See Drawings.

7. Selected Unit Flow Range Limits: See Drawings.

8. Pressure Loss at Design Flow Rate: See Drawings for NPS 2 and smaller; See Drawings
for NPS 2-1/2 and larger.

9. Body: Bronze for NPS 2 and smaller; stainless steel for NPS 2-1/2 and larger.

10. End Connections: Threaded for NPS 2 and smaller; See drawings for NPS 2-1/2 and
larger.

11.  Configuration: Designed for horizontal, straight through flow.

12.  Accessories:
a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 and smaller;

OS&Y gate type with flanged ends on inlet and outlet of NPS 2-1/2 and larger.
b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection.
B.  Backflow Preventer Test Kits: Factory calibrated, with gages, fittings, hoses, and carrying case

with test-procedure instructions.
1. Source Limitations: Obtain backflow preventer test kits from single manufacturer.

PART 3 - EXECUTION

3.1 EARTHWORK
A.  Comply with excavating, trenching, and backfilling requirements in Section 312000 "Earth
Moving."
SITE WATER DISTRIBUTION PIPING 331415 -4

Copyright © 2023 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



BANDERA FARMS
PARK PROJECT 03/23

3.2

A.

3.3

34

3.5

PIPING APPLICATIONS

Transition couplings and special fittings with pressure ratings at least equal to piping pressure
rating may be used unless otherwise indicated.

Do not use flanges or unions for underground piping.

Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints
indicated, on aboveground piping and piping in vaults.

Underground water-service piping NPS 3/4 to NPS 3 to be the following:

1. PVC, Schedule PVC, Schedule 40 socket fittings; and solvent-cemented joints.

VALVE APPLICATIONS

General Application: Use mechanical-joint-end valves for NPS 3 and larger underground
installation. Use threaded- or flanged-end valves for installation in vaults. Use UL/FM Global,
nonrising-stem gate valves for installation with indicator posts. Use corporation valves and curb
valves with ends compatible with piping, for NPS 2 and smaller installation.

Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

PIPING SYSTEMS - COMMON REQUIREMENTS

Comply with Section 330500 "Common Work Results for Utilities" for piping-system common
requirements.

Provide a continuous bare copper or aluminum tracer wire not less than 0.10 inch in diameter in
sufficient length over each separate run of nonmetallic pipe.

INSTALLATION OF PIPING

Install PVC, AWWA pipe in accordance with ASTM F645 and AWWA M23.

Bury piping with depth of cover over top at least 30 inches, with top at least 12 inches below
level of maximum frost penetration, and according to the following:

1. Under Driveways: With at least 36 inches of cover over top.
2. In Loose Gravelly Soil and Rock: With at least 12 inches of additional cover.

Install piping by tunneling or jacking, or combination of both, under streets and other
obstructions that cannot be disturbed.

Install underground piping with restrained joints at horizontal and vertical changes in direction.
Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.

Comply with Section 221116 "Domestic Water Piping" for potable-water piping inside the
building.
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3.6 JOINT CONSTRUCTION

A.  Comply with Section 330500 "Common Work Results for Utilities" for basic piping joint
construction.

B.  Make pipe joints according to the following:

1. PVC Piping Gasketed Joints: Use joining materials in accordance with AWWA C900.
Construct joints with elastomeric seals and lubricant in accordance with ASTM D2774 or
ASTM D3139 and pipe manufacturer's written instructions.
3.7 INSTALLATION OF VALVES

A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground
valve with stem pointing up and with valve box.

B.  AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44,

C. UL-Listed or FM Global-Approved Gate Valves: Comply with NFPA 24. Install each
underground valve and valves in vaults with stem pointing up and with vertical cast-iron
indicator post.

D.  UL-Listed or FM Global-Approved Valves Other Than Gate Valves: Comply with NFPA 24.

E.  MSS Valves: Install as component of connected piping system.

F. Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up
and with service box.

G.  Pressure-Reducing Valves: Install in vault or aboveground between shutoff valves.

H.  Relief Valves: Comply with AWWA C512. Install aboveground with shutoff valve on inlet.

L Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete" for
support of valves and piping not direct buried.

3.8 INSTALLATION OF BACKFLOW PREVENTERS

A. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks.
Install in accordance with requirements of plumbing and health department and authorities
having jurisdiction.

B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to
flooding.

C. Do not install bypass piping around backflow preventers.

D.  Support NPS 2-1/2 and larger backflow preventers, valves, and piping near floor and on brick or
concrete piers.
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3.9 CONNECTIONS
A.  See Section 330500 "Common Work Results for Utilities" for piping connections to valves and

equipment.

B.  Connect water-distribution piping to well system.

C.  Connect water-distribution piping to interior domestic water piping.

D. Connect waste piping from concrete vault drains to sanitary sewerage system. See
Section 221313 "Facility Sanitary Sewers" for connection to sanitary-sewer, storm-drainage
system. See Section 334200 "Stormwater Conveyance" for connection to storm-sewer piping.

E. Ground equipment in accordance with Electrical Plans E-101 and E-201.

F. Connect wiring in accordance with Electrical Plans E-101 and E-201.

3.10 FIELD QUALITY CONTROL

A.  Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks
have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to
stabilize system. Use only potable water.

B.  Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.
I. Increase pressure in 50 psig increments and inspect each joint between increments. Hold

at test pressure for one hour; decrease to 0 psig. Slowly increase again to test pressure
and hold for one more hour. Maximum allowable leakage is 2 quarts per hour per 100
joints. Remake leaking joints with new materials and repeat test until leakage is within
allowed limits.

C.  Prepare reports of testing activities.

3.11 IDENTIFICATION

A. Install continuous underground detectable warning tape during backfilling of trench for
underground water-distribution piping. Locate below finished grade, directly over piping.
Underground warning tapes are specified in Section 312000 "Earth Moving."

B.  Permanently attach equipment nameplate or marker indicating plastic water-service piping, on
main electrical meter panel. See Section 330500 "Common Work Results for Utilities" for
identifying devices.

3.12 CLEANING

A.  Clean and disinfect water-distribution piping as follows:

1. Purge new water-distribution piping systems and parts of existing systems that have been
altered, extended, or repaired before use.
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2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if
method is not prescribed by authorities having jurisdiction, use procedure described in
NFPA 24 for flushing of piping. Flush piping system with clean, potable water until dirty
water does not appear at points of outlet.

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if
method is not prescribed by authorities having jurisdiction, use procedure described in
AWWA C651 or do as follows:

a. Fill system or part of system with water/chlorine solution containing at least 50
ppm of chlorine; isolate and allow to stand for 24 hours.
b. Drain system or part of system of previous solution and refill with water/chlorine

solution containing at least 200 ppm of chlorine; isolate and allow to stand for
three hours.

c. After standing time, flush system with clean, potable water until no chlorine
remains in water coming from system.
d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat

procedure if biological examination shows evidence of contamination.

B.  Prepare reports of purging and disinfecting activities.

END OF SECTION 331415
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SECTION 334200 - STORMWATER CONVEYANCE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section Includes:

PVC pipe and fittings.

Concrete pipe and fittings.
Non-pressure transition couplings.
Expansion joints and deflection fittings.
Backwater valves.

Cleanouts.

Drains.

Manholes.

Stormwater inlets.

0. Pipe outlets.

20X NN R W =

1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Shop Drawings:

1. Manbholes: Include plans, elevations, sections, details, frames, and covers.
2. Stormwater inlets. Include plans, elevations, sections, details, frames, covers, and grates.

1.4 INFORMATIONAL SUBMITTALS
A.  Product Certificates: For each type of cast-iron soil pipe and fitting, from manufacturer.

B.  Field quality-control reports.

1.5 QUALITY ASSURANCE

A.  Piping materials shall bear label, stamp, or other markings of specified testing agency.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Do not store plastic manholes, pipe, and fittings in direct sunlight.

B.  Protect pipe, pipe fittings, and seals from dirt and damage.

C.  Handle manholes in accordance with manufacturer's written rigging instructions.

D.  Handle stormwater inlets in accordance with manufacturer's written rigging instructions.
1.7 FIELD CONDITIONS

A.  Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities occupied

by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary service in accordance with requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of service.
2. Do not proceed with interruption of service without Owner's written permission.

PART 2 - PRODUCTS

2.1 PVC PIPE AND FITTINGS

A.  Source Limitations: Obtain PVC pipe and fittings from single manufacturer.

B.  NSF Marking: Comply with NSF 14, "Plastics Piping Systems Components and Related
Materials," for plastic piping components. Include marking with "NSF-drain" for plastic storm
drain and "NSF-sewer" for plastic storm sewer piping.

C.  PVC Gravity Sewer Piping:

1. Pipe and Fittings: ASTM F679, T-1 wall thickness, PVC gravity sewer pipe with bell-
and-spigot ends and with integral ASTM F477, elastomeric seals for gasketed joints.

D.  Adhesive Primer: ASTM F656.

2.2 CONCRETE PIPE AND FITTINGS
A.  Source Limitations: Obtain concrete pipe and fittings from single manufacturer.
B.  Reinforced-Concrete Sewer Pipe and Fittings: ASTM C76.
1. Bell-and-spigot ends and sealant joints with ASTM C990, bitumen or butyl-rubber
sealant
2. Class I, Wall A.
3. Class II, Wall A.
4, Class III, Wall A.
5. Class IV, Wall A.
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23

24

2.5

6. Class V, Wall B.

NONPRESSURE TRANSITION COUPLINGS

Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling, for

joining underground nonpressure piping. Include ends of same sizes as piping to be joined, and

corrosion-resistant-metal tension band and tightening mechanism on each end.

CLEANOUTS

PVC Cleanouts:

1. Source Limitations: Obtain PVC cleanouts from single manufacturer.

2. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser
to cleanout of same material as sewer piping.

MANHOLES

Standard Precast Concrete Manholes:

1. Description: ASTM C478, precast, reinforced concrete, of depth indicated, with provision
for sealant joints.

2. Diameter: 48 inches minimum unless otherwise indicated.

3. Ballast: Increase thickness of precast concrete sections or add concrete to base section as
required to prevent flotation.

4. Base Section: 6-inch minimum thickness for floor slab and 4-inch minimum thickness for
walls and base riser section, and separate base slab or base section with integral floor.

5. Riser Sections: 4-inch minimum thickness, and lengths to provide depth indicated.

6. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is

indicated, and top of cone of size that matches grade rings.

7. Joint Sealant: ASTM C990, bitumen or butyl rubber.

8. Resilient Pipe Connectors: ASTM (923, cast or fitted into manhole walls, for each pipe
connection.

9. Steps: Individual FRP steps or FRP ladder, wide enough to allow worker to place both
feet on one step and designed to prevent lateral slippage off step. Cast or anchor steps
into sidewalls at 12- to 16-inch intervals. Omit steps if total depth from floor of manhole
to finished grade is less than 60 inches.

10.  Adjusting Rings: Interlocking HDPE rings with level or sloped edge in thickness and
diameter matching manhole frame and cover, and of height required to adjust manhole
frame and cover to indicated elevation and slope. Include sealant recommended by ring
manufacturer.

11.  Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, to match diameter of
manhole frame and cover, and height as required to adjust manhole frame and cover to
indicated elevation and slope.

Manhole Frames and Covers:
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2.6

2.7

A.

A.

B.

1. Description: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch- minimum width flange
and 26-inch- diameter cover. Include indented top design with lettering cast into cover,
using wording equivalent to "STORM SEWER."

2. Material: ASTM A536, Grade 60-40-18 ductile iron unless otherwise indicated.

CATCH BASINS

Frames and Grates: ASTM A536, Grade 60-40-18, ductile iron designed for A-16
(AASHTO HS20-44), structural loading. Include 24-inchID by 7- to 9-inch riser with 4-inch-
minimum width flange, and 26-inch- diameter flat grate with small square or short-slotted

drainage openings.

L. Grate Free Area: Approximately 50 percent unless otherwise indicated.

PIPE OUTLETS
Head Walls: Cast-in-place reinforced concrete, with apron and tapered sides.

Energy Dissipaters: In accordance with NCDOT specifications. See drawings and stormwater
drainage report.

PART 3 - EXECUTION

3.1

3.2

A.

A.

EARTHWORK

Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving."

PIPING INSTALLATION

General Locations and Arrangements: Drawing plans and details indicate general location and
arrangement of underground storm drainage piping. Location and arrangement of piping layout
take into account design considerations. Install piping as indicated, to extent practical. Where
specific installation is not indicated, follow piping manufacturer's written instructions.

Install piping beginning at low point, true to grades and alignment indicated with unbroken
continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves,
and couplings in accordance with manufacturer's written instructions for use of lubricants,
cements, and other installation requirements.

Install manholes for changes in direction unless fittings are indicated. Use fittings for branch
connections unless direct tap into existing sewer is indicated.

Install proper size increasers, reducers, and couplings where different sizes or materials of pipes
and fittings are connected. Reducing size of piping in direction of flow is prohibited.

When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-
jacking process of microtunneling.
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F. Install gravity-flow, nonpressure drainage piping in accordance with the following:

L. Install piping pitched down in direction of flow.

2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in
direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint
system, or cast-in-place concrete supports or anchors.

3. Install piping with 36- inch- minimum cover.

4, Install PVC cellular-core piping in accordance with ASTM D2321 and ASTM F1668.

5. Install PVC sewer piping in accordance with ASTM D2321 and ASTM F1668.

6. Install PVC profile gravity sewer piping in accordance with ASTM D2321 and
ASTM F1668.

7. Install PVC water-service piping in accordance with ASTM D2321 and ASTM F1668.

8. Install reinforced-concrete sewer piping in accordance with ASTM C1479 and ACPA's

"Concrete Pipe Installation Manual."

33 PIPE JOINT CONSTRUCTION

A.  Join gravity-flow, nonpressure drainage piping in accordance with the following:

L.

2.

3.

Join PVC cellular-core piping in accordance with ASTM D2321 and ASTM F891 for
solvent-cemented joints.

Join PVC corrugated sewer piping in accordance with ASTM D2321 for elastomeric-seal
joints.

Join PVC sewer piping in accordance with ASTM D2321 and ASTM D3034 for
clastomeric-seal joints or ASTM D3034 for elastomeric-gasketed joints.

Join PVC profile gravity sewer piping in accordance with ASTM D2321 for elastomeric-
seal joints or ASTM F794 for gasketed joints.

Join reinforced-concrete sewer piping in accordance with ACPA's "Concrete Pipe
Installation Manual" for rubber-gasketed joints.

BACKWATER VALVE INSTALLATION

B.  Install horizontal-type backwater valves in piping where indicated.

C.  Install combination horizontal and manual gate-valve type in piping and in manholes where
indicated.

D. Install terminal-type backwater valves on end of piping and in manholes where indicated.

34 MANHOLE INSTALLATION

A.  General: Install manholes, complete with appurtenances and accessories indicated.

B.  Install precast concrete manhole sections with sealants in accordance with ASTM C891.

C.  Where specific manhole construction is not indicated, follow manhole manufacturer's written
instructions.
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D.

Set tops of frames and covers flush with finished surface of manholes that occur in pavements.
Set tops 3 inches above finished surface elsewhere unless otherwise indicated.

3.5 STORMWATER INLET AND OUTLET INSTALLATION
A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.
B. Construct riprap of broken stone, as indicated.
C.  Install outlets that spill onto grade, anchored with concrete, where indicated.
D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.
E. Construct energy dissipaters at outlets, as indicated.
3.6 CONNECTIONS
A.  Make connections to existing piping and underground manholes.

1. Use commercially manufactured wye fittings for piping branch connections. Remove
section of existing pipe; install wye fitting into existing piping; and encase entire wye
fitting, plus 6-inch overlap, with not less than of concrete with 28-day compressive
strength of 3000 psi.

2. Make branch connections from side into existing piping, NPS 4 to NPS 20. Remove
section of existing pipe, install wye fitting into existing piping, and encase entire wye
with not less than 6 inches of concrete with 28-day compressive strength of 3000 psi.

3. Make branch connections from side into existing piping, NPS 21 or larger, or to
underground manholes and structures by cutting into existing unit and creating an
opening large enough to allow 3 inches of concrete to be packed around entering
connection. Cut end of connection pipe passing through pipe or structure wall to conform
to shape of and be flush with inside wall unless otherwise indicated. On outside of pipe,
manhole, or structure wall, encase entering connection in 6 inches of concrete for
minimum length of 12 inches to provide additional support of collar from connection to
undisturbed ground.

a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi
unless otherwise indicated.

b. Use epoxy-bonding compound as interface between new and existing concrete and
piping materials.

4. Protect existing piping, manholes, and structures to prevent concrete or debris from
entering while making tap connections. Remove debris or other extraneous material that
may accumulate.

B.  Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to
piping rating may be used in applications below unless otherwise indicated.

1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure
sewer piping unless otherwise indicated.
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a. Unshielded flexible couplings for same or minor difference OD pipes.
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different
OD.
c. Ring-type flexible couplings for piping of different sizes where annular space

3.7

3.8

between smaller piping's OD and larger piping's ID permits installation.

IDENTIFICATION

Materials and their installation are specified in Section 312000 "Earth Moving." Arrange for
installation of green warning tape directly over piping and at outside edge of underground
structures.

1. Use detectable warning tape over ferrous piping.

2. Use detectable warning tape over nonferrous piping and over edges of underground
structures.

FIELD QUALITY CONTROL

Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.

1. Submit separate reports for each system inspection.
2. Defects requiring correction include the following:
a. Alignment: Less than full diameter of inside of pipe is visible between structures.

b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder
of size not less than 92.5 percent of piping diameter.

c. Damage: Crushed, broken, cracked, or otherwise damaged piping.

d. Infiltration: Water leakage into piping.

e. Exfiltration: Water leakage from or around piping.

3. Replace defective piping using new materials, and repeat inspections until defects are
within allowances specified.

4. Reinspect and repeat procedure until results are satisfactory.

Test new piping systems, and parts of existing systems that have been altered, extended, or
repaired, for leaks and defects.

L. Do not enclose, cover, or put into service before inspection and approval.

2. Test completed piping systems in accordance with requirements of authorities having
jurisdiction.

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'
advance notice.

4. Submit separate report for each test.

5. Gravity-Flow Storm Drainage Piping: Test in accordance with requirements of authorities

having jurisdiction, UNI-B-6, and the following:

a. Exception: Piping with soiltight joints unless required by authorities having
jurisdiction.
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b. Option: Test plastic piping in accordance with ASTM F1417.
6. Force-Main Storm Drainage Piping: Perform hydrostatic test after thrust blocks, supports,
and anchors have hardened. Test at pressure not less than 1-1/2 times the maximum

system operating pressure, but not less than 150 psig (kPa).

a. PVC Piping: Test in accordance with AWWA M23, "Testing and Maintenance"
Chapter.

C.  Leaks and loss in test pressure constitute defects that must be repaired.

D. Replace leaking piping using new materials, and repeat testing until leakage is within
allowances specified.

3.9 CLEANING

A.  Clean interior of piping of dirt and superfluous materials. Flush with potable water.

END OF SECTION 334200
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SECTION 334600 - SUBDRAINAGE

PART 1 - GENERAL

1.1

A.

1.2

A.

SUMMARY

Section Includes:

1. Perforated-wall pipe and fittings.
2. Drainage conduits.

3. Geotextile filter fabrics.
ACTION SUBMITTALS

Product Data:

1. Drainage conduits, including rated capacities.
2. Geotextile filter fabrics.

PART 2 - PRODUCTS

2.1 PERFORATED-WALL PIPES AND FITTINGS
A.  Perforated PE Pipe and Fittings:
1. NPS 6 and Smaller: ASTM F405 or AASHTO M 252, Type CP; corrugated, for coupled
joints.
2.2 DRAINAGE CONDUITS
1. Filter Fabric: PP geotextile.
2. Fittings: HDPE with combination NPS 4 and NPS 6 outlet connection.
2.3 SOIL MATERIALS
A.  Soil materials are specified in Section 312000 "Earth Moving."
2.4 GEOTEXTILE FILTER FABRICS
A.  Description: Fabric of PP or polyester fibers or combination of both, with flow rate range from
110 to 330 gpm/sq. ft. when tested in accordance with ASTM D4491.
B.  Structure Type: Nonwoven, needle-punched continuous filament.
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1. Survivability: AASHTO M 288 Class 2.
2. Styles: Flat and sock.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine surfaces and areas for suitable conditions where subdrainage systems are to be
installed.

B.  If subdrainage is required for landscaping, locate and mark existing utilities, underground
structures, and aboveground obstructions before beginning installation and avoid disruption and
damage of services.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 EARTHWORK
A.  Excavating, trenching, and backfilling are specified in Section 312000 "Earth Moving."
33 LANDSCAPING DRAINAGE INSTALLATION

A. Provide trench width to allow installation of drainage conduit. Grade bottom of trench
excavations to required slope, and compact to firm, solid bed for drainage system.

B.  Lay flat-style geotextile filter fabric in trench and overlap trench sides.

C.  Place supporting layer of drainage course over compacted subgrade and geotextile filter fabric,
to compacted depth of not less than 4 inches.

D. Install drainage conduits as indicated in Part 3 "Piping Installation" Article for landscaping
subdrainage with horizontal distance of at least 6 inches between conduit and trench walls.
Wrap drainage conduits without integral geotextile filter fabric with flat-style geotextile filter
fabric before installation. Connect fabric sections with adhesive or tape.

E.  Add drainage course to top of drainage conduits.

F. After satisfactory testing, cover drainage conduit to within 12 inches of finish grade.

G. Install drainage course and wrap top of drainage course with flat-style geotextile filter fabric.

H.  Place layer of flat-style geotextile filter fabric over top of drainage course, overlapping edges at
least 4 inches.

L Fill to Grade: Place satisfactory soil fill material over drainage course. Place material in loose-
depth layers not exceeding 6 inches. Thoroughly compact each layer. Fill to finish grade.
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34 PIPING INSTALLATION

A. Install piping beginning at low points of system, true to grades and alignment indicated, with
unbroken continuity of invert. Bed piping with full bearing in filtering material. Install gaskets,
seals, sleeves, and couplings in accordance with manufacturer's written instructions and other
requirements indicated.

1. Landscaping Subdrainage: Install piping pitched down in direction of flow, at a minimum
slope of 0.5 percent and with a minimum cover of 36 inches unless otherwise indicated.

2. Lay perforated pipe with perforations down.

3. Excavate recesses in trench bottom for bell ends of pipe. Lay pipe with bells facing
upslope and with spigot end entered fully into adjacent bell.

B.  Use increasers, reducers, and couplings made for different sizes or materials of pipes and
fittings being connected. Reduction of pipe size in direction of flow is prohibited.

C.  Install thermoplastic piping in accordance with ASTM D2321.

3.5 PIPE JOINT CONSTRUCTION

A.  Join perforated PE pipe and fittings with couplings in accordance with ASTM D3212 with loose
banded, coupled, or push-on joints.

B.  Join perforated PVC sewer pipe and fittings in accordance with ASTM D3212 with loose bell-
and-spigot, push-on joints.

C. Special Pipe Couplings: Join piping made of different materials and dimensions with special
couplings made for this application. Use couplings that are compatible with and fit materials
and dimensions of both pipes.

3.6 CLEANOUT INSTALLATION

A. Comply with requirements for cleanouts specified in Section 334200 “Stormwater
Conveyance”.

B.  Cleanouts for Landscaping Subdrainage:

1. Install cleanouts from piping to grade. Locate cleanouts at beginning of piping run and at
changes in direction. Install fittings so cleanouts open in direction of flow in piping.

2. In vehicular-traffic areas, use NPS 4 cast-iron soil pipe and fittings for piping branch
fittings and riser extensions to cleanout. Set cleanout frames and covers in a cast-in-place
concrete anchor, 18 by 18 by 12 inches deep. Set top of cleanout flush with grade.

3. In nonvehicular-traffic areas, use NPS 4 PVC pipe and fittings for piping branch fittings
and riser extensions to cleanout. Set cleanout frames and covers in a cast-in-place
concrete anchor, 12 by 12 by 4 inches deep. Set top of cleanout 1 inch above grade.

4, Comply with requirements for concrete specified in Section 033000 "Cast-in-Place
Concrete."

SUBDRAINAGE 334600 - 3

Copyright © 2023 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and International
Treaties. A valid, current MasterSpec license is required for editing or use of this document.



BANDERA FARMS
PARK PROJECT 06/21

3.7

A.

3.8

3.9

3.10

CONNECTIONS

Comply with requirements for piping specified in Section 334200 “Stormwater Conveyance."
Drawings indicate general arrangement of piping, fittings, and specialties.

IDENTIFICATION

Arrange for installation of green warning tapes directly over piping. Comply with requirements
for underground warning tapes specified in specified in Section 312000 "Earth Moving."

1. Install PE warning tape or detectable warning tape over ferrous piping.

2. Install detectable warning tape over nonferrous piping and over edges of underground
structures.

FIELD QUALITY CONTROL

Tests and Inspections:

1. After installing drainage course to top of piping, test drain piping with water to ensure
free flow before backfilling.

2. Remove obstructions, replace damaged components, and repeat test until results are
satisfactory.

Drain piping will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

CLEANING

Clear interior of installed piping and structures of dirt and other superfluous material as work
progresses. Maintain swab or drag in piping and pull past each joint as it is completed. Place
plugs in ends of uncompleted pipe at end of each day or when work stops.

END OF SECTION 334600

SUBDRAINAGE 334600 - 4
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PROJECT STANDARD SPECIAL PROVISIONS

2024 NCDOT Specifications: The January 2024 North Carolina Department of Transportation
(NCDOT) Standard Specifications for Roads and Structures, herein referred to as the “NCDOT
Standard Specifications” or “Standard Specification”, is part of the Contract Documents and
incorporated herein by reference. The NCDOT Standard Specifications shall apply to all
portions of the project except as modified by this document. Where Special Provisions refer to
particular items, materials, procedures, etc., the appropriate section of the NCDOT Standard
Specifications shall apply. The absence of a description or specification for any item shall
automatically refer to the appropriate section of the NCDOT Standard Specifications.

PERMANENT VEGETATION ESTABLISHMENT:

(2-16-12) (Rev. 1-16-24) 104 SP1G16

Establish a permanent stand of the vegetation mixture shown in the contract. During the period between
initial vegetation planting and final project acceptance, perform all work necessary to establish permanent
vegetation on all erodible areas within the project limits, as well as, in borrow and waste pits. This work
shall include erosion control device maintenance and installation, repair seeding and mulching,
supplemental seeding and mulching, mowing, and fertilizer topdressing, as directed. All work shall be
performed in accordance with the applicable section of the Standard Specifications. All work required for
initial vegetation planting shall be performed as a part of the work necessary for the completion and
acceptance of the Intermediate Contract Time (ICT). Between the time of ICT and Final Project acceptance,
or otherwise referred to as the vegetation establishment period, the Department will be responsible for
preparing the required National Pollutant Discharge Elimination System (NPDES) inspection records.

Once the Engineer has determined that the permanent vegetation establishment requirement has been
achieved at an 80% vegetation density (the amount of established vegetation per given area to stabilize the
soil) and no erodible areas exist within the project limits, the Contractor will be notified to remove the
remaining erosion control devices that are no longer needed. The Contractor will be responsible for, and
shall correct any areas disturbed by operations performed in permanent vegetation establishment and the
removal of temporary erosion control measures, whether occurring prior to or after placing traffic on the
project.

Payment for Response for Erosion Control, Seeding and Mulching, Repair Seeding, Supplemental Seeding,
Mowing, Fertilizer Topdressing, Silt Excavation, and Stone for Erosion Control will be made at contract
unit prices for the affected items. Work required that is not represented by contract line items will be paid
in accordance with Articles 104-7 or 104-3 of the Standard Specifications. No additional compensation
will be made for maintenance and removal of temporary erosion control items.

EROSION AND SEDIMENT CONTROL/STORMWATER CERTIFICATION:
(1-16-07) (Rev. 10-15-24) 105-16,225-2, 16 SP1 G180

General

Schedule and conduct construction activities in a manner that will minimize soil erosion and the
resulting sedimentation and turbidity of surface waters. Comply with the requirements herein
regardless of whether or not a National Pollution discharge Elimination System (NPDES) permit
for the work is required.



Establish a chain of responsibility for operations and subcontractors’ operations to ensure that the
Erosion and Sediment Control/Stormwater Pollution Prevention Plan is implemented and
maintained over the life of the contract.

(A)

(B)

©

(D)

Certified Supervisor - Provide a certified Erosion and Sediment Control/Stormwater
Supervisor to manage the Contractor and subcontractor operations, insure compliance with
Federal, State and Local ordinances and regulations, and manage the Quality Control
Program.

Certified Foreman - Provide a certified, trained foreman for each construction operation
that increases the potential for soil erosion or the possible sedimentation and turbidity of
surface waters.

Certified Installer - Provide a certified installer to install or direct the installation for
erosion or sediment/stormwater control practices.

Certified Designer - Provide a certified designer for the design of the erosion and sediment
control/stormwater component of reclamation plans and, if applicable, for the design of the
project erosion and sediment control/stormwater plan.

Roles and Responsibilities

(A)

Certified Erosion and Sediment Control/Stormwater Supervisor - The Certified Supervisor
shall be Level II and responsible for ensuring the erosion and sediment control/stormwater
plan is adequately implemented and maintained on the project and for conducting the
quality control program. The Certified Supervisor shall be on the project within 24 hours
notice from initial exposure of an erodible surface to the project’s final acceptance.
Perform the following duties:

(1) Manage Operations - Coordinate and schedule the work of subcontractors so that
erosion and sediment control/stormwater measures are fully executed for each
operation and in a timely manner over the duration of the contract.

(a) Oversee the work of subcontractors so that appropriate erosion and
sediment control/stormwater preventive measures are conformed to at each
stage of the work.

(b) Prepare the required National Pollutant Discharge Elimination System
(NPDES) Inspection Record and submit to the Engineer.

(c) Attend all weekly or monthly construction meetings to discuss the findings
of the NPDES inspection and other related issues.

(d) Implement the erosion and sediment control/stormwater site plans
requested.

(e) Provide any needed erosion and sediment control/stormwater practices for
the Contractor’s temporary work not shown on the plans, such as, but not



)

®

(2
(h)

W)
(k)

limited to work platforms, temporary construction, pumping operations,
plant and storage yards, and cofferdams.

Acquire applicable permits and comply with requirements for borrow pits,
dewatering, and any temporary work conducted by the Contractor in
jurisdictional areas.

Conduct all erosion and sediment control/stormwater work in a timely and
workmanlike manner.

Fully perform and install erosion and sediment control/stormwater work
prior to any suspension of the work.

Coordinate with Department, Federal, State and Local Regulatory agencies
on resolution of erosion and sediment control/stormwater issues due to the
Contractor’s operations.

Ensure that proper cleanup occurs from vehicle tracking on paved surfaces
or any location where sediment leaves the Right-of-Way.

Have available a set of erosion and sediment control/stormwater plans that
are initialed and include the installation date of Best Management Practices.
These practices shall include temporary and permanent groundcover and be
properly updated to reflect necessary plan and field changes for use and
review by Department personnel as well as regulatory agencies.

Requirements set forth under the NPDES Permit - The Department's NPDES
Stormwater permit (NCS000250) outlines certain objectives and management
measures pertaining to construction activities. The permit references NCG010000,
General Permit to Discharge Stormwater under the NPDES, and states that the
Department shall incorporate the applicable requirements into its delegated Erosion
and Sediment Control Program for construction activities disturbing one or more
acres of land. The Department further incorporates these requirements on all
contracted bridge and culvert work at jurisdictional waters, regardless of size.
Some of the requirements are, but are not limited to:

(2)

(b)

(c)

(d)

Control project site waste to prevent contamination of surface or ground
waters of the state, i.e. from equipment operation/maintenance, construction
materials, concrete washout, chemicals, litter, fuels, lubricants, coolants,
hydraulic fluids, any other petroleum products, and sanitary waste.

Inspect erosion and sediment control/stormwater devices and stormwater
discharge outfalls at least once every 7 calendar days and within 24 hours
after a rainfall event equal to or greater than 1.0 inch that occurs within a 24
hour period. Additional monitoring may be required at the discretion of
Division of Water Resources personnel if the receiving stream is 303(d)
listed for turbidity and the project has had documented problems managing
turbidity.

Maintain an onsite rain gauge or use the Department’s Multi-Sensor
Precipitation Estimate website to maintain a daily record of rainfall amounts
and dates.

Maintain erosion and sediment control/stormwater inspection records for
review by Department and Regulatory personnel upon request.



(B)

(e)
®

(2
(h)

Implement approved reclamation plans on all borrow pits, waste sites and
staging areas.

Maintain a log of turbidity test results as outlined in the Department's
Procedure for Monitoring Borrow Pit Discharge.

Provide secondary containment for bulk storage of liquid materials.
Provide training for employees concerning general erosion and sediment
control/stormwater awareness, the Department’s NPDES Stormwater
Permit NCS000250 requirements, and the applicable requirements of the
General Permit, NCG010000.

Report violations of the NPDES permit to the Engineer immediately who
will notify the Division of Water Quality Regional Office within 24 hours
of becoming aware of the violation.

3) Quality Control Program - Maintain a quality control program to control erosion,
prevent sedimentation and follow provisions/conditions of permits. The quality
control program shall:

(a)
(b)
(c)

(d)
(e)

®

(8)
(h)
(i)
()

Follow permit requirements related to the Contractor and subcontractors’
construction activities.

Ensure that all operators and subcontractors on site have the proper erosion
and sediment control/stormwater certification.

Notify the Engineer when the required certified erosion and sediment
control/stormwater personnel are not available on the job site when needed.
Conduct the inspections required by the NPDES permit.

Take corrective actions in the proper timeframe as required by the NPDES
permit for problem areas identified during the NPDES inspections.
Incorporate erosion control into the work in a timely manner and stabilize
disturbed areas with mulch/seed or vegetative cover on a section-by-section
basis.

Use flocculants approved by state regulatory authorities where appropriate
and where required for turbidity and sedimentation reduction.

Ensure proper installation and maintenance of temporary erosion and
sediment control devices.

Remove temporary erosion or sediment control devices when they are no
longer necessary as agreed upon by the Engineer.

The Contractor’s quality control and inspection procedures shall be subject
to review by the Engineer. Maintain NPDES inspection records and make
records available at all times for verification by the Engineer.

Certified Foreman - At least one Certified Foreman shall be onsite for each type of work
listed herein during the respective construction activities to control erosion, prevent
sedimentation and follow permit provisions:

(1) Foreman in charge of grading activities
(2) Foreman in charge of bridge or culvert construction over jurisdictional areas
3) Foreman in charge of utility activities



©)

(D)

The Contractor may request to use the same person as the Level II Supervisor and Level 11
Foreman. This person shall be onsite whenever construction activities as described above
are taking place. This request shall be approved by the Engineer prior to work beginning.

The Contractor may request to name a single Level II Foreman to oversee multiple
construction activities on small bridge or culvert replacement projects. This request shall
be approved by the Engineer prior to work beginning.

Certified Installers - Provide at least one onsite, Level I Certified Installer for each of the
following erosion and sediment control/stormwater crew:

(1) Seeding and Mulching

(2) Temporary Seeding

3) Temporary Mulching

4) Sodding

(%) Silt fence or other perimeter erosion/sediment control device installations

(6) Erosion control blanket installation

(7) Hydraulic tackifier installation

(8) Turbidity curtain installation

9) Rock ditch check/sediment dam installation

(10)  Ditch liner/matting installation

(11)  Inlet protection

(12)  Riprap placement

(13)  Stormwater BMP installations (such as but not limited to level spreaders,
retention/detention devices)

(14)  Pipe installations within jurisdictional areas

If a Level I Certified Installer is not onsite, the Contractor may substitute
a Level II Foreman for a Level I Installer, provided the Level II Foreman is not tasked to
another crew requiring Level Il Foreman oversight.

Certified Designer - Include the certification number of the Level III Certified Designer on
the erosion and sediment control/stormwater component of all reclamation plans and if
applicable, the certification number of the Level III Certified Designer on the design of the
project erosion and sediment control/stormwater plan.

Preconstruction Meeting

Furnish the names of the Certified Erosion and Sediment Control/Stormwater Supervisor,
Certified Foremen, Certified Installers and Certified Designer and notify the Engineer of changes
in certified personnel over the life of the contract within 2 days of change.



Ethical Responsibility

Any company performing work for the North Carolina Department of Transportation has the
ethical responsibility to fully disclose any reprimand or dismissal of an employee resulting from
improper testing or falsification of records.

Revocation or Suspension of Certification

Upon recommendation of the Chief Engineer to the certification entity, certification for
Supervisor, Certified Foremen, Certified Installers and Certified Designer may be revoked or
suspended with the issuance of an Immediate Corrective Action (ICA), Notice of Violation (NOV),
or Cease and Desist Order for erosion and sediment control/stormwater related issues.

The Chief Engineer may recommend suspension or permanent revocation of certification due to
the following:

(A)  Failure to adequately perform the duties as defined within this certification provision.

(B)  Issuance of an ICA, NOV, or Cease and Desist Order.

(C)  Failure to fully perform environmental commitments as detailed within the permit
conditions and specifications.

(D)  Demonstration of erroneous documentation or reporting techniques.

(E)  Cheating or copying another candidate’s work on an examination.

(F) Intentional falsification of records.

(G)  Directing a subordinate under direct or indirect supervision to perform any of the above

actions.
(H)  Dismissal from a company for any of the above reasons.
(D Suspension or revocation of one’s certification by another entity.

Suspension or revocation of a certification will be sent by certified mail to the certificant and the
Corporate Head of the company that employs the certificant.

A certificant has the right to appeal any adverse action which results in suspension or permanent
revocation of certification by responding, in writing, to the Chief Engineer within 10 calendar days
after receiving notice of the proposed adverse action.

Chief Engineer
1536 Mail Service Center
Raleigh, NC 27699-1536

Failure to appeal within 10 calendar days will result in the proposed adverse action becoming
effective on the date specified on the certified notice. Failure to appeal within the time specified
will result in a waiver of all future appeal rights regarding the adverse action taken. The certificant
will not be allowed to perform duties associated with the certification during the appeal process.

The Chief Engineer will hear the appeal and make a decision within 7 days of hearing the appeal.
Decision of the Chief Engineer will be final and will be made in writing to the certificant.



If a certification is temporarily suspended, the certificant shall pass any applicable written
examination and any proficiency examination, at the conclusion of the specified suspension period,
prior to having the certification reinstated.

Measurement and Payment
All work described within this provision and the role of Certified Erosion and Sediment
Control/Stormwater Supervisor, Certified Foremen, Certified Installers and Certified Designer

will be incidental to the project for which no direct compensation will be made.

BURNING RESTRICTIONS:
(7-1-95) 200, 210, 215 SP2 RO5

Open burning is not permitted on any portion of the right-of-way limits established for this
project. Do not burn the clearing, grubbing or demolition debris designated for disposal and
generated from the project at locations within the project limits, off the project limits or at any
waste or borrow sites in this county. Dispose of the clearing, grubbing and demolition debris by
means other than burning, according to state or local rules and regulations.

SHOULDER AND FILL SLOPE MATERIAL:
(5-21-02)(Rev. 1-16-24) 235, 560 SP2 R45 A

Description

Perform the required shoulder and slope construction for this project in accordance with the
applicable requirements of Section 560 and Section 235 of the Standard Specifications.

Measurement and Payment

Where the material has been obtained from an authorized stockpile or from a borrow source and
Borrow Excavation is not included in the contract, no direct payment will be made for this work,
as the cost of this work will be part of the work being paid at the contract lump sum price for
Grading. 1f Borrow Excavation is included in this contract and the material has been obtained
from an authorized stockpile or from a borrow source, measurement and payment will be as
provided in Section 230 of the Standard Specifications for Borrow Excavation.

GEOTEXTILE FOR SUBGRADE OR PAVEMENT STABILIZATION:
(5-15-18)(Rev. 4-16-24) 505, 1056 SP5 R9

Description

Provide geotextile for subgrade or pavement stabilization in accordance with the contract.
Geotextile for subgrade or pavement stabilization is required for subgrades to prevent pavement
cracking at locations shown in the plans and as directed by the Engineer. Geotextile for subgrade
or pavement stabilization is to be installed under pavement sections per the typical sections in the
plans (Sheet CT-200) and the Gravel Paving detail C1 on Sheet C-501 of the plans.



Materials

Refer to Article 505-2 of the Standard Specifications.
Construction Methods

Refer to Article 505-3 of the Standard Specifications.
Measurement and Payment

Geotextile for Subgrade Stabilization will be measured and paid in accordance with Article 505-4
of the Standard Specifications.

STANDARD SPECIAL PROVISION
ERRATA

(1-16-24)(Rev. 9-16-25) z-4

Revise the 2024 Standard Specifications as follows:
Division 3

Page 3-5, Article 305-2 MATERIALS, after line 16, replace " 1032-3(A)(7)” with “1032-3”
and add the item “Galvanized Corrugated Steel Pipe” with Section “1032-3”.

Page 3-6, Article 310-2 MATERIALS, after line 9, add the item “Galvanized Corrugated Steel
Pipe” with Section “1032-3”.

Division 6

Page 6-15, Article 610-1 DESCRIPTION, line 20, replace “The work includes” with “The
work includes, but is not limited to,”.

Page 6-15, Article 610-1 DESCRIPTION, line 22, replace “applying the tack coat as
specified.” with “applying the tack coat in accordance with Section 605.”.

Page 6-30, Article 610-14 DENSITY ACCEPTANCE, line 39, replace “QC process.” with
“QC process in accordance with Section 609.”.

Page 6-31, Article 610-16 MEASUREMENT AND PAYMENT, line 13, replace "Hot Mix
Asphalt Pavement” with “Asphalt Concrete Course, Type 7,

Page 6-50, Subarticle 661-4(A) Equipment, lines 4-7, replace the first two sentences of the
seventh paragraph with the following:

When an erected fixed stringline is utilized for longitudinal profile and cross slope control
furnish and erect the necessary guide line for the equipment.



Division 8
Page 8-27, Article 846-1 DESCRIPTION, line 8, delete “4 inch” from the first paragraph.
Division 9

Page 9-17, Article 904-4 MEASUREMENT AND PAYMENT, prior to line 1, replace " Sign
Erection, Relocate Type (Ground Mounted)” with “Sign Erection, Relocate Type  (Ground
Mounted)”.

Division 10

Page 10-51, Article 1024-4 WATER, prior to line 1, delete the “unpopulated blank row” in
Table 1024-2 between “Time of set, deviation from control” and “Chloride Ion Content, Max.”.

Page 10-170, Subarticle 1081-1(C) Requirements, line 4, replace "maximum” with
“minimum”.

Division 11

Page 11-15, Article 1160-4 MEASUREMENT AND PAYMENT, line 24, replace “Where
barrier units are moved more than one” with “Where barrier units are moved more than once”.

Division 15

Page 15-10, Article 1515-4 MEASUREMENT AND PAYMENT, lines 11, replace " All
piping” with “All labor, the manhole, other materials, excavation, backfilling, piping”.

Division 16
Page 16-14, Article 1633-5 MEASUREMENT AND PAYMENT, line 20-24 and prior to line
25, delete and replace with the following " Flocculant will be measured and paid in accordance
with Article 1642-5 applied to the temporary rock silt checks.”
Page 16-3, Article 1609-2 MATERIALS, after line 26, replace "Type 4” with “Type 4a”.

Page 16-25, Article 1644-2 MATERIALS, after line 22, replace "Type 4” with “Type 4a”.



Division 17

Page 17-15, Article 1715-4 MEASUREMENT AND PAYMENT, line 23, delete and replace
“1.25” with “1-1/4".

Page 17-15, Article 1715-4 MEASUREMENT AND PAYMENT, line 24, delete and replace
“)(1.25” with “, 1-1/4”.

GREENWAYS AND MULTI-USE PATHS:

(2-18-14)(Rev. 1-16-24)

Description

Z-200

This special provision provides for revisions to the Standard Specifications for work on a
greenway or multi-use path not designed or intended to carry highway traffic.

Materials

Refer to the Standard Specifications except as noted in these Special Provisions. Use materials on
the NCDOT Approved Products List (APL) where applicable.

Construction Methods

Construct Greenway in accordance with the contract plans, Standard Specifications except as

noted below:

SECTION ARTICLE PAGE REVISION
235: 235-3(C): 2-24 |Delete first sentence and replace with the following:
Embankments | Embankment Compact each layer for its full width to a density equal to
Compaction at least 90% of that obtained by compacting a sample of
the material in accordance with AASHTO T 99 as
modified by the Department.
500: 500-2(C): 5-1 [|Delete first sentence and replace with the following:
Fine Grading | Compaction Compact all material to a depth of up to 8 inches below the
Subgrade of Subgrade finished surface of the subgrade to a density equal to at
least 929% of that obtained by compacting a sample of the
material in accordance with AASHTO T 99 as modified by
the Department.
500: 500-3: 5-2 | Delete Article 500-3 and replace with the following:
Fine Grading | Tolerances A tolerance of + I inch from the established greenway
Subgrade grade will be permitted after the subgrade has been graded
to a uniform surface.




SECTION ARTICLE PAGE REVISION
505: 505-3: 5-8 |Delete first paragraph and replace with the following:
Aggregate | Construction Perform shallow undercut up to 12 inches as necessary to
Subgrade Methods remove unsuitable material. If necessary, install geotextile
for soil stabilization in accordance with Article 270-3.
Place Class III select material or Class IV subgrade
stabilization (standard size no. ABC) by end dumping on
geotextiles. Do not operate heavy equipment on
geotextiles until geotextiles are covered with Class III or
ABC. Compact ABC to 92% or to the highest density that
can be reasonably attained.
520: 520-7: 5-12 |Delete first sentence in second paragraph and replace with the
Aggregate | Shaping and following: )

Base Course | Compaction For both nuclear and ring tests, compact each layer of the
base to a density equal to at least 92% of that obtained by
compacting a sample of the material in accordance with
AASHTO T 180 as modified by the Department.

Delete the third paragraph.
610: 610-10: 6-23 |Delete Article 610-10 and replace with the following:
Asphalt Density Compact the asphalt plant mix to at least 85% of the
Concrete | Requirements maximum specific gravity.
Plant Mix
Pavements
610: 610-13: 6-24 |Delete Article 610-13.
Asphalt Final Surface
Concrete Testing and
Plant Mix Acceptance
Pavements
848: 848-3: 8-31 |Delete second paragraph and replace with the following:
Concrete Construction Construct concrete greenway based on the typical sections
Sidewalks Methods in the plans. Place groove joints at a spacing equal to the

width of the greenway. Transverse Expansion Joints are
required every 40 feet.




PROJECT SPECIAL PROVISIONS

**TO BE USED IN THE TOC**

SP-1: COLLAPSIBLE BOLLARDS

SP-2: #57 STONE

SP-3: #89 STONE

SP-4: GEOTEXTILE FOR SOIL STABILIZATION

SP-5: 6” CONCRETE REINFORCED PAD

SP-6: BICYCLE/PEDESTRIAN SAFETY RAIL

SP-7: RESPONSE FOR EROSION CONTROL

SP-8: CONCRETE WASHOUT STRUCTURE

SP-9: SAFETY FENCE AND JURISDICTIONAL FLAGGING
SP-10: TEMPORARY GRAVEL CONSTRUCTION ENTRANCE/EXIT
SP-11: ROLLED EROSION CONTROL PRODUCTS
SP-12: CHECK DAM WITH WEIR

SP-13: GRAVEL BLANKET FOR FILL OVER EXISTING CRITICAL ROOT ZONE
SP-14: ROCK DOUGHNUT INLET PROTECTION

SP-15: SEDIMENT FENCE

SP-16: SKIMMER SEDIMENT BASIN

SP-17: CHECK DAM

SP-18: ROCK PIPE INLET PROTECTION

SP-19: PUMP AROUND OPERATION

SP-20: IMPERVIOUS DIKE

SP-21: TREE PROTECTION FENCE

SP-22: SEDIMENT/TREE PROTECTION FENCE

SP-23: SILT FENCE OUTLET

SP-24: RIP RAP AT PIPE OUTLET

SP-25: PAVEMENT

SP-1: COLLAPSIBLE BOLLARDS

Description

This item consists of placement of bollards to restrict vehicular traffic to greenways and pedestrian
facilities at locations shown on the plans, in accordance with the NCDOT Standard Specifications,
and as directed by the Engineer.

Materials
Installation shall occur according to the manufacturer’s instructions. Collapsible bollard material

shall meet the requirements of the Roadway Standard Drawings No. 867.02 and details provided
in the plans and the applicable requirements of the Standard Specifications.



Construction Methods

Construct collapsible bollards in accordance with the details in the plans and as directed by the
Engineer.

Measurement and Payment
Bollards will be measured and paid for per each bollard satisfactorily installed on the project.
Payment will be made under:

Pay Item Pay Unit
Collapsible Bollards Each

SP-2: #57 STONE

Description

The Contractor shall place #57 stone in accordance with the details in the plans and the following
provision.

Materials
Item Section
#57 Stone 1005

Construction/Installation:
The stone shall be placed and compacted as directed by the Engineer.
Measurement and Payment

#57 Stone will be measured and paid in tons that are completed and accepted. The stone will be measured
by being weighed in trucks on certified platform scales or other certified weighing devices. The price and
payment will be full compensation for furnishing, hauling, placing, and all incidentals necessary to
complete the work.

Payment will be made under:

N 10 ) s =T Ton

SP-3: #89 STONE

Description

The Contractor shall place #89 stone in accordance with the Typical Sections shown on the construction
plans Sheet CT-200.

Materials

Item Section



#89 Stone 1005
Construction/Installation:

The stone shall be placed and compacted as directed by the Engineer.

Measurement and Payment

#89 Stone will be measured and paid in tons that are completed and accepted. The stone will be measured
by being weighed in trucks on certified platform scales or other certified weighing devices. The price and
payment will be full compensation for furnishing, hauling, placing, and all incidentals necessary to
complete the work.

Payment will be made under:
FEBO SHOME. ..ttt Ton
SP-4: GEOTEXTILE FOR SOIL STABILIZATION

Description

Provide geotextile for soil stabilization in accordance with the contract. Geotextile for soil
stabilization is required for subgrades to prevent pavement cracking at locations shown in the plans
and as directed by the Engineer. Geotextile for soil stabilization is to be installed under pavement
sections per typical section Al Crushed Stone Greenway on Sheet CT-200.

Materials

Refer to Article 270-2 of the Standard Specifications.

Construction Methods

Refer to Article 270-3 of the Standard Specifications.

Measurement and Payment

Geotextile for Soil Stabilization will be measured and paid in accordance with Article 270-4 of the

Standard Specifications.

SP-5: 6” CONCRETE REINFORCED PAD

Description

The work covered by this special provision includes all elements of work covered by section
848, “Concrete Sidewalks, Driveways, Concrete Pavement, and Wheel Chair Ramps” of the
Standard Specifications. 6” Concrete Reinforced Pad shall be constructed and conform to plans.

Materials
All materials shall be in accordance with section 848 of the NCDOT Standard Specifications and
the plans.



Measurement

The quantity of 6” Concrete Reinforced Pad to be paid for will be the actual number of square
yards of reinforced pad, measured along the surface of the pad that has been constructed and
accepted. There will be no separate measurement of Washed Stone, Wooden Forms, #57 Stone,
#4 Rebar (reinforcing steel), Rebar Chairs, Groove Joints, Expansion Joints, Expansion Material,
or other work required.

Payment

Payment for 6 Concrete Reinforced Pad, as measured above, will be paid for at the contract unit
price for “6” Concrete Reinforced Pad”. There will be no separate payment for Washed Stone,
Wooden Forms, #57 Stone, #4 Rebar (reinforcing steel), Groove Joints, Expansion Joints,
Expansion Material, or other work required. Such payment will be full compensation for all
work covered by this special provision and includes all labor, equipment, and materials
necessary to complete this provision.

Payment will be made under:
6” Concrete Reinforced Pad ... Square Yards

SP-6: BICYCLE/PEDESTRIAN SAFETY RAIL
(7-18-23) SPI 8-52

Furnish and install steel pipe handrail at locations as shown in the plans, in accordance with the
detail in the plans and as directed by the Engineer.

Measurement and Payment

Bicycle/Pedestrian Safety Rail will be measured and paid as the actual number of linear feet of
steel pipe handrail measured along the top of the handrail to the nearest 0.1 of a foot. Such price
and payment shall be full compensation for fabricating, furnishing, installing, painting,
anchoring (approved non-shrink grout & galv. sleeve.) and all incidentals necessary to
satisfactorily install the handrail.

Payment will be made under:

Pay Item Pay Unit
Bicycle/Pedestrian Safety Rail Linear Foot

SP-7: RESPONSE FOR EROSION CONTROL

Description

Furnish the labor, materials, tools and equipment necessary to move personnel, equipment, and supplies
to the project necessary for the pursuit of any or all of the following work as shown herein, by an approved
subcontractor.



Construction Methods

Provide an approved subcontractor who performs an erosion control action as described in the NPDES
Inspection Form SPPP30. Each erosion control action may include one or more of the above work items.

Measurement

Response for Erosion Control will be measured and paid for by counting the actual number of times the
subcontractor moves onto the project, including borrow and waste sites, and satisfactorily completes an
erosion control action described in Form 1675. The provisions of Article 104-5 of the Standard
Specifications will not apply to this item of work.

Payment
Payment will be made under:
ReSPONSE fOr EFOSION CONETIOL.....ciiieceietiet ittt ettt sttt s teste st s e be s et es et esssseneste st stenessansansans Each

SP-8: CONCRETE WASHOUT STRUCTURE

Description

Concrete washout structures are enclosures above or below grade to contain concrete waste water and
associated concrete mix from washing out ready-mix trucks, drums, pumps, or other equipment.
Concrete washouts must collect and retain all the concrete washout water and solids, so that this
material does not migrate to surface waters or into the ground water. These enclosures are not
intended for concrete waste not associated with wash out operations.

The concrete washout structure may include constructed devices above or below ground and or
commercially available devices designed specifically to capture concrete wash water.

Materials

Item
Sediment Fence

Safety Fence shall meet the specifications as provided elsewhere in this contract. Geomembrane basin
liner shall meet the following minimum physical properties for low permeability; it shall consist of a
polypropylene or polyethylene 10 mil think geomembrane. If the minimum setback dimensions can be
achieved the liner is not required. (5 feet above groundwater, 50 feet from top of bank of perennial
stream, other surface water body, or wetland.)

Construction Methods

Build an enclosed earthen berm or excavate to form an enclosure in accordance with the details and as
directed.

Install temporary silt fence around the perimeter of the enclosure in accordance with the details and as
directed if structure is not located in an area where existing erosion and sedimentation control devices
are capable to containing any loss of sediment.



Post a sign with the words “Concrete Washout” in close proximity of the concrete washout area, so it is
clearly visible to site personnel. Install safety fence as directed for visibility to construction traffic.

The construction details for the above grade and below grade concrete washout structures can be found
on the plans. Alternate details for accommodating concrete washout may be submitted for review and
approval. The alternate details shall include the method used to retain and dispose of the concrete
waste water within the project limits and in accordance with the minimum setback requirements. (5 feet
above groundwater, 50 feet from top of bank of perennial stream, other surface water body, or
wetland.)

Maintenance and Removal

Maintain the concrete washout structure(s) to provide adequate holding capacity plus a minimum
freeboard of 12 inches. Remove and dispose of hardened concrete and return the structure to a
functional condition after reaching 75% capacity.

Inspect concrete washout structures for damage and maintain for effectiveness.

Remove the concrete washout structures and sign upon project completion. Grade the earth material to
match the existing contours and permanently seed and mulch area.

Measurement

Concrete Washout Structure will be paid for per each enclosure installed in accordance with the details.
If alternate details or commercially available devices are approved, then those devices will also be paid
for per each approved and installed device.

Sediment Fence will be measured and paid for in accordance with Article 1605-5 of the Standard
Specifications.

Safety Fence shall be measured and paid for as provided elsewhere in this contract.

No measurement will be made for other items or for over excavation or stockpiling.

Payment

Payment will be made under:

CONCrete WasShOUL SEIUCTUIE ....cuviii ittt sttt sttt sttt st ses et st ses et ess st ses b ass sbeenbesaneeses Each

SP-9: SAFETY FENCE AND JURISDICTIONAL FLAGGING

Description

Safety Fence shall consist of furnishing materials, installing and maintaining polyethylene or
polypropylene fence along the outside riparian buffer, wetland, or water boundary, or other boundaries
located within the construction corridor to mark the areas that have been approved to infringe within
the buffer, wetland, endangered vegetation, culturally sensitive areas or water. The fence shall be
installed prior to any land disturbing activities.

Interior boundaries for jurisdictional areas noted above shall be delineated by stakes and highly visible
flagging.



Jurisdictional boundaries at staging areas, waste sites, or borrow pits, whether considered outside or
interior boundaries shall be delineated by stakes and highly visible flagging.

Materials
(A) Safety Fence

Polyethylene or polypropylene fence shall be a highly visible preconstructed safety fence approved by
the Engineer. The fence material shall have an ultraviolet coating.

Either wood posts or steel posts may be used. Wood posts shall be hardwood with a wedge or pencil tip
at one end, and shall be at least 5 ft. in length with a minimum nominal 2" x 2” cross section. Steel posts
shall be at least 5 ft. in length, and have a minimum weight of 0.85 Ib/ft of length.

(B) Boundary Flagging

Wooden stakes shall be 4 feet in length with a minimum nominal 3/4” x 1-3/4” cross section. The
flagging shall be at least 1” in width. The flagging material shall be vinyl and shall be orange in color and
highly visible.

Construction Methods

No additional clearing and grubbing is anticipated for the installation of this fence. The fence shall be
erected to conform to the general contour of the ground.

(A) Safety Fence

Posts shall be set at a maximum spacing of 10 ft., maintained in a vertical position and hand set or set
with a post driver. Posts shall be installed a minimum of 2 ft. into the ground. If hand set, all backfill
material shall be thoroughly tamped. Wood posts may be sharpened to a dull point if power driven.
Posts damaged by power driving shall be removed and replaced prior to final acceptance. The tops of all
wood posts shall be cut at a 30-degree angle. The wood posts may, at the option of the Contractor, be
cut at this angle either before or after the posts are erected.

The fence geotextile shall be attached to the wood posts with one 2" galvanized wire staple across each
cable or to the steel posts with wire or other acceptable means.

Place construction stakes to establish the location of the Safety Fence in accordance with Article 105-9
or Article 801-1 of the Standard Specifications. No direct pay will be made for the staking of the Safety
Fence. All stakeouts for Safety Fence shall be considered incidental to the work being paid for as
“Construction Surveying”.

The Contractor shall be required to maintain the Safety Fence in a satisfactory condition for the duration
of the project as determined by the Engineer.

(B) Boundary Flagging

Boundary flagging delineation of interior boundaries shall consist of wooden stakes on 25 feet maximum
intervals with highly visible orange flagging attached. Stakes shall be installed a minimum of 6” into the
ground. Interior boundaries may be staked on a tangent that runs parallel to buffer but must not



encroach on the buffer at any location. Interior boundaries of hand clearing shall be identified with a
different colored flagging to distinguish it from mechanized clearing.

Boundary flagging delineation of interior boundaries will be placed in accordance with Article 105-9 or
Article 801-1 of the Standard Specifications. No direct pay will be made for delineation of the interior
boundaries. This delineation will be considered incidental to the work being paid for as Construction
Surveying, except that where there is no pay item or construction surveying the cost of boundary
flagging delineation shall be included in the unit prices bid for the various items in the contract.
Installation for delineation of all jurisdictional boundaries at staging areas, waste sites, or borrow pits
shall consist of wooden stakes on 25 feet maximum intervals with highly visible orange flagging
attached. Stakes shall be installed a minimum of 6” into the ground. Additional flagging may be placed
on overhanging vegetation to enhance visibility but does not substitute for installation of stakes.

Installation of boundary flagging for delineation of all jurisdictional boundaries at staging areas, waste
sites, or borrow pits shall be performed in accordance with Subarticle 230-4(B)(5) or Subarticle 802-2(F)
of the Standard Specifications. No direct pay will be made for this delineation, as the cost of same shall
be included in the unit prices bid for the various items in the contract.

The Contractor shall be required to maintain alternative stakes and highly visible flagging in a
satisfactory condition for the duration of the project as determined by the Engineer.

Measurement

Safety Fence will be measured and paid as the actual number of linear feet of polyethylene or
polypropylene fence installed in place and accepted. Such payment will be full compensation, including
but not limited to furnishing and installing fence geotextile with necessary posts and post bracing,
staples, tie wires, tools, equipment and incidentals necessary to complete this work.

Payment

SAFELY FENCE vttt ettt st st st e e e e s et e b eeneaneene Linear Foot

SP-10: TEMPORARY GRAVEL CONSTRUCTION ENTRANCE/EXIT

Description

The contractor shall install temporary construction entrance/exit at the locations shown on the plans.
These items are detailed as such in the plans, and payment for each shall include the installation of the
items shown in the plan detail and the latest edition of the NCDEQ E&SC Planning and Design Manual.

Measurement

Payment will be made at the contract unit price per each for “temporary construction entrance/exit”.
Such prices and payment will be considered full compensation for furnishing all materials, tools, labor,
and equipment needed to complete the work.

Payment

Payment will be made under:



Stabilized CONSTIUCTION ENTIANCE ......ovvviieeieeiieiiecte ettt ettt ettt ea b et sae et bes st saeseabeestesassenaesssesssennees Each

SP-11: ROLLED EROSION CONTROL PRODUCTS

Description

Furnish, place and maintain a rolled erosion control product (matting) on previously shaped and
seeded drainage ditches, slopes or other areas at locations shown in the contract or as directed.
Work includes providing all materials, excavation and backfilling, placing and securing matting,
and maintaining the drainage ditch.

The conditions which occur during the construction of the project will determine the quantity
of matting placed. The quantity of matting may be increased, decreased or eliminated entirely
as directed. Such variations in quantity will not be considered as alterations in the details of
construction or a change in the character of the work.

Materials

Item Section
Matting for Erosion Control 1060-8
Staples 1060-8

Construction Method

The contractor is to install all matting in accordance with the details in the plans and the latest edition of
the NCDEQ E&SC Planning and Design Manual.

Measurement and Payment

Matting will be measured and paid in square yards as measured along the surface of the ground, over
which matting has been acceptably placed.

Payment will be made under:

Matting for Erosion Control (Erosion control blanket) — Single Net Square Yard
Matting for Erosion Control (Erosion control blanket) — Double Net Square Yard
Matting for Erosion Control — Turf Reinforcement Matting (TRM) Square Yard

SP-12: CHECK DAM WITH WEIR

Description

The contractor shall install a check dam with weir at the locations shown on the plans. The contractor is
to install the check dam with weir in accordance with the details in the plans and the latest edition of
the NCDEQ E&SC Planning and Design Manual.



Measurement

Measurement will be made by per each as denoted below. Such price and payment will be considered
full compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary
to complete the work.

Payment
Payment will be made under:
Check Dam WIth WEIE....c.cc. veeeieirt ettt st st st e e e s et et st e e eae sbe st st ses e besbeneetaseeneenes Each

SP-13: GRAVEL BLANKET FOR FILL OVER EXISTING CRITICAL ROOT ZONE

<TO BE PROVIDED BY BRAD>

SP-14: ROCK DOUGHNUT INLET PROTECTION

Description

The contractor shall install a rock doughnut inlet protection at the locations shown on the plans. The
contractor is to install the rock doughnut inlet protection in accordance with the details in the plans and
the latest edition of the NCDEQ E&SC Planning and Design Manual.

Measurement

Measurement will be made by per each as denoted below. Such price and payment will be considered
full compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary
to complete the work.

Payment
Payment will be made under:
Rock Doughnut INIEt ProtE@CLION ....cvviieece ettt st sttt et et eseae e ete st sae e sensentans Each

SP-15: SEDIMENT FENCE

Description

The contractor shall install the sediment fence at the locations shown on the plans. The contractor is to
install the sediment fence in accordance with the details in the plans and the latest edition of the
NCDEQ E&SC Planning and Design Manual.

Measurement

Measurement will be made by linear feet as denoted below. Such price and payment will be considered
full compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary
to complete the work.

Payment

Payment will be made under:



SEAIMEBNT FENCE...eeeeieieeeeeetteectetecee e ettt et bbbttt et sbesteebeesssasesssessesbestenssensensessesteanssasessnnns Linear Feet (LF)

SP-16: SKIMMER SEDIMENT BASIN

Description

The contractor shall install the skimmer sediment basin at the location shown on the plans. The
contractor is to install the skimmer sediment basin in accordance with the details in the plans and the
latest edition of the NCDEQ E&SC Planning and Design Manual (Section 6.64).

Measurement

Measurement will be made by each as denoted below. Such price and payment will be considered full
compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary to
complete the work.

Payment
Payment will be made under:
SKIMMET SEAIMENT BASIN...cuiiivieriirieriitiiiecte ettt eereerver et eeeebeeteevesneseessessesbenseensessesteesssrsensans Each (EA)

SP-17: CHECK DAM

Description

The contractor shall install check dams at the locations shown on the plans. The contractor is to install
the check dams in accordance with the details in the plans and the latest edition of the NCDEQ E&SC
Planning and Design Manual.

Measurement

Measurement will be made by per each as denoted below. Such price and payment will be considered
full compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary
to complete the work.

Payment

Payment will be made under:
CheCk DAm et et sttt e s et e s et b e n et e R sheen ket ebe e s et areetenenbens Each

SP-18: ROCK PIPE INLET PROTECTION

Description

The contractor shall install a rock pipe inlet protection at the locations shown on the plans. The
contractor is to install the rock pipe inlet protection in accordance with the details in the plans and the
latest edition of the NCDEQ E&SC Planning and Design Manual.

Measurement

Measurement will be made by per each as denoted below. Such price and payment will be considered
full compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary
to complete the work.



Payment
Payment will be made under:

ROCK Pip€ INIEt PrOtECLION ..oeeieeeeect ettt ettt e et st st st et et s en e e s e e Each

SP-19: PUMP AROUND OPERATION

Description

The work covered by this section consists of furnishing, installing, maintaining and removing any and all
pump around systems used on this project. The Contractor shall install a pump around system if needed
during the installation of the culvert crossings after the approval of the Owner. The pump around
system shall provide a passageway for the stream flow around the work site.

The number of pump around set-ups may be increased, decreased, or eliminated entirely at the
direction of the Engineer. Such variations in quantity will not be considered as alterations in the details
of construction or a change in the character of the work. (See example of pump around operation detail
on the construction plans).

Materials

Refer to Division 10 of NCDOT 2024 Standard Specifications for Roads and Structures

ltem Section
Impervious Dike Special Provisions
Special Stilling Basin 1639

Construction Methods

Install a temporary impervious dike as shown on the detail. Pump water around work site. If the water is
turbid or exposed to bare soil, pump through a special stilling basin. Follow detail for the pump around.
Once the work is complete in an area (including all channel grading, in-stream structures and erosion
control seed and matting) move the impervious dike and pump system. Stabilize area of the pump
intake and outlet immediately (e.g., seed and mulch repair any matting) following removal of pump
around system.

Measurement and Payment

Pump Around Operation will be measured and paid for as provided as a Lump Sum. Such price and
payment will be full compensation for all work covered by this section, including, but not limited to
furnishing all materials, labor, equipment, and incidentals necessary to construct the Stream Pump
Around Operation, Special Stilling Basins, and Impervious Dikes.

PUMP AroUNd OPEratioN ...c.cociiiiieiieeie ettt s e et et ee et e be e e stestestesasersesaessessestessessas seestestesnesrnens Lump Sum



SP-20: IMPERVIOUS DIKE

Description

This work consists of furnishing, installing, maintaining, and removing an Impervious Dike for the
purpose of diverting normal stream flow around the construction site. The Contractor shall construct an
impervious dike in such a manner approved by the Engineer. The impervious dike shall not permit
seepage of water into the construction site or contribute to siltation of the stream. The impervious dike
shall be constructed of an acceptable material in the locations noted on the plans or as directed.

Materials

Acceptable materials shall include but not be limited to sheet piles, sandbags, and/or the placement of
an acceptable size stone lined with polypropylene or other impervious geotextile.

Earth material shall not be used to construct an impervious dike when it is in direct contact with the
stream unless vegetation can be established before contact with the stream takes place.

Measurement and Payment

Impervious Dike will be paid as part of the Pump Around Operation.

SP-21: TREE PROTECTION FENCE

General Requirements and Restrictions

Tree Protection Fence consists of furnishing, installing, maintaining, and removing wood slat,
polyethylene, or polypropylene fence as specified or as directed by the Engineer and in accordance with
the special provisions included herein.

Install tree protection fence prior to any demolition. All construction unless approved by the Engineer
will occur within the construction fence. Do not trespass with vehicles or machinery in the areas
indicated for tree preservation. Do not park, refuel, repair or maintain vehicles or equipment in the tree
preservation areas. Do not stockpile materials or store equipment in the tree preservation areas.

Do not release petroleum products, fuels, paints, or lubricants anywhere within this project in the
vicinity of the tree preservation areas or in areas that drain into this vicinity. Do not apply or release
herbicides, fertilizers or chemicals of any kind that may be toxic to plant life and do not 'clean out'
concrete trucks in the vicinity of the tree preservation areas, or into areas that drain into this vicinity. Do
not burn trash, debris or vegetation in the vicinity of tree preservation areas. Demolition, ground
disturbing activities and construction that occurs within the drip line of the tree(s) or within a radius
three times the drip line of the tree(s) will be done with utmost care. Accomplish all grading in such a
manner as to avoid standing water or saturated soils around root systems of trees that are to remain.
Install erosion control devices in a timely manner to prevent sedimentation of the tree root zone in the
tree preservation areas. In areas to be 'cut' by grading or where utility trenches or building footings
occur, prevent shredding, tearing or exposing roots by excavating a trench not less than 6" wide and to
the maximum depth of the cut up to 24" deep. Hand saw any roots 2" or greater in diameter that are
encountered to make a clean smooth cut. If necessary, dig out enough soil to reach an undamaged
portion of the root to make the smooth cut. To prevent drying out of roots, immediately cover any



exposed root surfaces with 6" of approved mulch or soil until 'finish' construction operations dictate
removal. Supplemental irrigation may be necessary during periods of drought or stress. Irrigate as
directed and approved by the Engineer.

Branches that protrude into the construction area that interfere with construction operations will be
tied back if possible or pruned if not. Follow proper pruning techniques as established in American
National Standards Institute ANSI Z133.1 and perform pruning by a professional arborist. Submit
description of proposed work along with arborist credentials to the Engineer for approval prior to
conducting work.



Violation of any of these tree preservation measures will result in suspension of all work until the
violation is resolved or repaired to the satisfaction of the Engineer. Such suspension of work will not be
considered justification for additional compensation in accordance with Section 104 of the Standard
Specifications or extension of the contract time.

Materials

Posts will be nominal 2" x 4" or 4" x 4", lengths as required, structural light framing, grade no. 2,
southern yellow pine or steel posts will be a minimum of 1 3/8" wide measured parallel to the fence,
with a weight of 1.25 lbs/ft of length. Wood posts will be treated with a preservative in accordance with
Section 1082-3 of the Standard Specifications. Fence fabric will be a barricade or safety barrier type
highly visible orange polyethylene or polypropylene mesh that is approved by the Engineer. Fabric will
be UV stabilized, flexible and inert to most chemicals and acid. Signs will be fabricated of a durable,
weatherproof lightweight material. Signs will have a white background with red lettering. They will be a
minimum of 4.5 square feet and clearly display the following message in both English and Spanish:

TREE PROTECTION ZONE
DO NOT ENTER
Installation

Erect fence to conform to the general contour of the ground. Do not remove existing plant material in
order to install fence unless directed by the Engineer. Set post and maintain in a vertical position. Post
may be hand set or set with a post driver. If hand set, thoroughly tamp all backfill material, if power
driven, wood posts may be sharpened to a dull point. Remove and replace any post damaged by power
driving prior to final acceptance. Cut the tops of all posts at a 30-degree angle. The posts may, at the
option of the Contractor, be cut at this angle either before or after the posts are erected. Contractor is
responsible for locating all utilities prior to installation of fence posts. Stretch fence fabric taut and
attach to post with appropriate means according to post type utilized. In sections where signs will be
located, reinforce top of fabric by weaving a 12 gauge galvanized wire in the fabric and firmly attach to
the post at each end of section. Place signs every 100 linear feet with a minimum of one sign for each
segment facing in a different direction. Secure sign to fence fabric at all four comers placing near the top
of the fence fabric where clearly visible.

Tree Protection Fence Maintenance

At any time during the duration of the project if the tree protection fence is not in an upright secure
position with no gaps and properly signed, work on the project will be suspended wholly until the fence
is properly repaired and determined to be in satisfactory condition by the Engineer. Remove tree
protection fence, fill post holes, weed/mow and dispose of debris off site as a last item of work on the
project.

Measurement

Tree Protection Fence will be paid for as 'Tree Protection Fence' in linear feet as measured along the
surface of the installed and accepted work. Such payment will be full compensation for the work
described above including furnishing, installing, and removing; fence post, fence bracing, fence fabric,



staples, tie wires; all tools, equipment and any other incidentals necessary to complete the work. Mulch
and/or watering required herein will be incidental to the completion of the work.

Payment

TrEE PrOtECTION FENCE .ottt et es et ae s e tae e sebbae s e st beesesabeseesssasesesssbnesensns Linear Foot

SP-22: SEDIMENT/TREE PROTECTION FENCE

Description

The contractor shall install all sediment/tree protection fence at the locations shown on the plans. The
contractor is to install all sediment/tree protection fence in accordance with the details in the plans and
to NCDOT Standards for silt fence and the special provision for tree protection fence herein.

Measurement

Sediment/Tree Protection Fence will be paid for as Sediment/Tree Protection Fence in linear feet as
measured along the surface of the installed and accepted work. Such payment will be full compensation
for the work described above including furnishing, installing, and removing; fence post, fence bracing,
fence fabric, staples, tie wires; all tools, equipment and any other incidentals necessary to complete the
work. Mulch and/or watering required herein will be incidental to the completion of the work.

Payment

Sediment/Tree ProteCtION FENCE ..ottt et ste et et st et et e saesaeste e e sessesseressens Linear Foot

SP-23: SILT FENCE OUTLET

Description

The contractor shall install a silt fence outlet at the locations shown on the plans. These items are
detailed as such in the plans, and payment for each shall include the installation of the items shown in
the plan detail and the latest edition of the NCDEQ E&SC Planning and Design Manual.

Measurement

Payment will be made at the contract unit price per each for “Silt Fence Outlet”. Such prices and
payment will be considered full compensation for furnishing all materials, tools, labor, and equipment
needed to complete the work.

Payment
Payment will be made under:

Y1 L =T 1oL O 1V = AR Each

SP-24: RIP RAP AT PIPE OUTLET




Description

The contractor shall install all rip rap at pipe outlets at the locations shown on the plans. The contractor
is to install all rip rap at pipe outlets in accordance with NCDOT Standard 876.02.

Materials

Item NCDOT Specifications Section
Rip Rap, Class B 1042
Filter Fabric 1056
Measurement

Measurement will be made as denoted below. Such price and payment will be considered full
compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary to
complete the work. Quantities per location are shown in the project’s Storm Drainage Report.

Payment

Payment will be made under:

Ry o TN 2 To T @1 1= T3 2 USSR Tons
LT =1 o o [T TSR Square Yards

SP-25: PAVEMENT

The contractor is to install asphalt pavement, crushed stone, and aggregate base course in accordance

with the applicable requirements of the NCDOT Standard Specifications and the 2023 NCDOT Roadway
Design Manual. It should be noted that “aggregate base course” is equivalent to “compacted aggregate
base course” in this manual.

The contractor is to install the earth material for shoulders in accordance with the applicable
requirements of Section 500 and Section 560 of the Standard Specification.

The contractor is to install Packed Soil for the Packed Soil Trail typical section, shown in Sheet CT-200 of
the construction plans, to 98% standard proctor density (ASTM D698) and following all applicable
requirements of Section 500 and Section 560 of the Standard Specification.

Contractor is to prepare and compact all subgrade materials following all applicable requirements of
Section 500 of the Standard Specification.



PROJECT STANDARD SPECIAL PROVISIONS

2024 NCDOT Specifications: The January 2024 North Carolina Department of Transportation
(NCDOT) Standard Specifications for Roads and Structures, herein referred to as the “NCDOT
Standard Specifications” or “Standard Specification”, is part of the Contract Documents and
incorporated herein by reference. The NCDOT Standard Specifications shall apply to all
portions of the project except as modified by this document. Where Special Provisions refer to
particular items, materials, procedures, etc., the appropriate section of the NCDOT Standard
Specifications shall apply. The absence of a description or specification for any item shall
automatically refer to the appropriate section of the NCDOT Standard Specifications.

PERMANENT VEGETATION ESTABLISHMENT:

(2-16-12) (Rev. 1-16-24) 104 SP1G16

Establish a permanent stand of the vegetation mixture shown in the contract. During the period between
initial vegetation planting and final project acceptance, perform all work necessary to establish permanent
vegetation on all erodible areas within the project limits, as well as, in borrow and waste pits. This work
shall include erosion control device maintenance and installation, repair seeding and mulching,
supplemental seeding and mulching, mowing, and fertilizer topdressing, as directed. All work shall be
performed in accordance with the applicable section of the Standard Specifications. All work required for
initial vegetation planting shall be performed as a part of the work necessary for the completion and
acceptance of the Intermediate Contract Time (ICT). Between the time of ICT and Final Project acceptance,
or otherwise referred to as the vegetation establishment period, the Department will be responsible for
preparing the required National Pollutant Discharge Elimination System (NPDES) inspection records.

Once the Engineer has determined that the permanent vegetation establishment requirement has been
achieved at an 80% vegetation density (the amount of established vegetation per given area to stabilize the
soil) and no erodible areas exist within the project limits, the Contractor will be notified to remove the
remaining erosion control devices that are no longer needed. The Contractor will be responsible for, and
shall correct any areas disturbed by operations performed in permanent vegetation establishment and the
removal of temporary erosion control measures, whether occurring prior to or after placing traffic on the
project.

Payment for Response for Erosion Control, Seeding and Mulching, Repair Seeding, Supplemental Seeding,
Mowing, Fertilizer Topdressing, Silt Excavation, and Stone for Erosion Control will be made at contract
unit prices for the affected items. Work required that is not represented by contract line items will be paid
in accordance with Articles 104-7 or 104-3 of the Standard Specifications. No additional compensation
will be made for maintenance and removal of temporary erosion control items.

EROSION AND SEDIMENT CONTROL/STORMWATER CERTIFICATION:
(1-16-07) (Rev. 10-15-24) 105-16, 225-2, 16 SP1 G180

General

Schedule and conduct construction activities in a manner that will minimize soil erosion and the
resulting sedimentation and turbidity of surface waters. Comply with the requirements herein
regardless of whether or not a National Pollution discharge Elimination System (NPDES) permit
for the work is required.



Establish a chain of responsibility for operations and subcontractors’ operations to ensure that the
Erosion and Sediment Control/Stormwater Pollution Prevention Plan is implemented and
maintained over the life of the contract.

(A)

(B)

©

(D)

Certified Supervisor - Provide a certified Erosion and Sediment Control/Stormwater
Supervisor to manage the Contractor and subcontractor operations, insure compliance with
Federal, State and Local ordinances and regulations, and manage the Quality Control
Program.

Certified Foreman - Provide a certified, trained foreman for each construction operation
that increases the potential for soil erosion or the possible sedimentation and turbidity of
surface waters.

Certified Installer - Provide a certified installer to install or direct the installation for
erosion or sediment/stormwater control practices.

Certified Designer - Provide a certified designer for the design of the erosion and sediment
control/stormwater component of reclamation plans and, if applicable, for the design of the
project erosion and sediment control/stormwater plan.

Roles and Responsibilities

(A)

Certified Erosion and Sediment Control/Stormwater Supervisor - The Certified Supervisor
shall be Level II and responsible for ensuring the erosion and sediment control/stormwater
plan is adequately implemented and maintained on the project and for conducting the
quality control program. The Certified Supervisor shall be on the project within 24 hours
notice from initial exposure of an erodible surface to the project’s final acceptance.
Perform the following duties:

(1) Manage Operations - Coordinate and schedule the work of subcontractors so that
erosion and sediment control/stormwater measures are fully executed for each
operation and in a timely manner over the duration of the contract.

(a) Oversee the work of subcontractors so that appropriate erosion and
sediment control/stormwater preventive measures are conformed to at each
stage of the work.

(b) Prepare the required National Pollutant Discharge Elimination System
(NPDES) Inspection Record and submit to the Engineer.

(c) Attend all weekly or monthly construction meetings to discuss the findings
of the NPDES inspection and other related issues.

(d) Implement the erosion and sediment control/stormwater site plans
requested.

(e) Provide any needed erosion and sediment control/stormwater practices for
the Contractor’s temporary work not shown on the plans, such as, but not



2)

®

(2
(h)

W)
(k)

limited to work platforms, temporary construction, pumping operations,
plant and storage yards, and cofferdams.

Acquire applicable permits and comply with requirements for borrow pits,
dewatering, and any temporary work conducted by the Contractor in
jurisdictional areas.

Conduct all erosion and sediment control/stormwater work in a timely and
workmanlike manner.

Fully perform and install erosion and sediment control/stormwater work
prior to any suspension of the work.

Coordinate with Department, Federal, State and Local Regulatory agencies
on resolution of erosion and sediment control/stormwater issues due to the
Contractor’s operations.

Ensure that proper cleanup occurs from vehicle tracking on paved surfaces
or any location where sediment leaves the Right-of-Way.

Have available a set of erosion and sediment control/stormwater plans that
are initialed and include the installation date of Best Management Practices.
These practices shall include temporary and permanent groundcover and be
properly updated to reflect necessary plan and field changes for use and
review by Department personnel as well as regulatory agencies.

Requirements set forth under the NPDES Permit - The Department's NPDES
Stormwater permit (NCS000250) outlines certain objectives and management
measures pertaining to construction activities. The permit references NCG010000,
General Permit to Discharge Stormwater under the NPDES, and states that the
Department shall incorporate the applicable requirements into its delegated Erosion
and Sediment Control Program for construction activities disturbing one or more
acres of land. The Department further incorporates these requirements on all
contracted bridge and culvert work at jurisdictional waters, regardless of size.
Some of the requirements are, but are not limited to:

(a)

(b)

(c)

(d)

Control project site waste to prevent contamination of surface or ground
waters of the state, i.e. from equipment operation/maintenance, construction
materials, concrete washout, chemicals, litter, fuels, lubricants, coolants,
hydraulic fluids, any other petroleum products, and sanitary waste.

Inspect erosion and sediment control/stormwater devices and stormwater
discharge outfalls at least once every 7 calendar days and within 24 hours
after a rainfall event equal to or greater than 1.0 inch that occurs within a 24
hour period. Additional monitoring may be required at the discretion of
Division of Water Resources personnel if the receiving stream is 303(d)
listed for turbidity and the project has had documented problems managing
turbidity.

Maintain an onsite rain gauge or use the Department’s Multi-Sensor
Precipitation Estimate website to maintain a daily record of rainfall amounts
and dates.

Maintain erosion and sediment control/stormwater inspection records for
review by Department and Regulatory personnel upon request.



(B)

(e)
®

(&)
(h)

Implement approved reclamation plans on all borrow pits, waste sites and
staging areas.

Maintain a log of turbidity test results as outlined in the Department's
Procedure for Monitoring Borrow Pit Discharge.

Provide secondary containment for bulk storage of liquid materials.
Provide training for employees concerning general erosion and sediment
control/stormwater awareness, the Department’s NPDES Stormwater
Permit NCS000250 requirements, and the applicable requirements of the
General Permit, NCG010000.

Report violations of the NPDES permit to the Engineer immediately who
will notify the Division of Water Quality Regional Office within 24 hours
of becoming aware of the violation.

3) Quality Control Program - Maintain a quality control program to control erosion,
prevent sedimentation and follow provisions/conditions of permits. The quality
control program shall:

(a)
(b)
(c)

(d)
(e)

®

(2)
(h)
(i)
()

Follow permit requirements related to the Contractor and subcontractors’
construction activities.

Ensure that all operators and subcontractors on site have the proper erosion
and sediment control/stormwater certification.

Notify the Engineer when the required certified erosion and sediment
control/stormwater personnel are not available on the job site when needed.
Conduct the inspections required by the NPDES permit.

Take corrective actions in the proper timeframe as required by the NPDES
permit for problem areas identified during the NPDES inspections.
Incorporate erosion control into the work in a timely manner and stabilize
disturbed areas with mulch/seed or vegetative cover on a section-by-section
basis.

Use flocculants approved by state regulatory authorities where appropriate
and where required for turbidity and sedimentation reduction.

Ensure proper installation and maintenance of temporary erosion and
sediment control devices.

Remove temporary erosion or sediment control devices when they are no
longer necessary as agreed upon by the Engineer.

The Contractor’s quality control and inspection procedures shall be subject
to review by the Engineer. Maintain NPDES inspection records and make
records available at all times for verification by the Engineer.

Certified Foreman - At least one Certified Foreman shall be onsite for each type of work
listed herein during the respective construction activities to control erosion, prevent
sedimentation and follow permit provisions:

(1) Foreman in charge of grading activities
(2) Foreman in charge of bridge or culvert construction over jurisdictional areas
3) Foreman in charge of utility activities



©)

(D)

The Contractor may request to use the same person as the Level II Supervisor and Level 11
Foreman. This person shall be onsite whenever construction activities as described above
are taking place. This request shall be approved by the Engineer prior to work beginning.

The Contractor may request to name a single Level II Foreman to oversee multiple
construction activities on small bridge or culvert replacement projects. This request shall
be approved by the Engineer prior to work beginning.

Certified Installers - Provide at least one onsite, Level I Certified Installer for each of the
following erosion and sediment control/stormwater crew:

(1) Seeding and Mulching

(2) Temporary Seeding

3) Temporary Mulching

4) Sodding

(5) Silt fence or other perimeter erosion/sediment control device installations

(6) Erosion control blanket installation

(7) Hydraulic tackifier installation

(8) Turbidity curtain installation

9) Rock ditch check/sediment dam installation

(10)  Ditch liner/matting installation

(11)  Inlet protection

(12)  Riprap placement

(13) Stormwater BMP installations (such as but not limited to level spreaders,
retention/detention devices)

(14)  Pipe installations within jurisdictional areas

If a Level I Certified Installer is not onsite, the Contractor may substitute
a Level II Foreman for a Level I Installer, provided the Level II Foreman is not tasked to
another crew requiring Level Il Foreman oversight.

Certified Designer - Include the certification number of the Level III Certified Designer on
the erosion and sediment control/stormwater component of all reclamation plans and if
applicable, the certification number of the Level III Certified Designer on the design of the
project erosion and sediment control/stormwater plan.

Preconstruction Meeting

Furnish the names of the Certified Erosion and Sediment Control/Stormwater Supervisor,
Certified Foremen, Certified Installers and Certified Designer and notify the Engineer of changes
in certified personnel over the life of the contract within 2 days of change.



Ethical Responsibility

Any company performing work for the North Carolina Department of Transportation has the
ethical responsibility to fully disclose any reprimand or dismissal of an employee resulting from
improper testing or falsification of records.

Revocation or Suspension of Certification

Upon recommendation of the Chief Engineer to the certification entity, certification for
Supervisor, Certified Foremen, Certified Installers and Certified Designer may be revoked or
suspended with the issuance of an Immediate Corrective Action (ICA), Notice of Violation (NOV),
or Cease and Desist Order for erosion and sediment control/stormwater related issues.

The Chief Engineer may recommend suspension or permanent revocation of certification due to
the following:

(A)  Failure to adequately perform the duties as defined within this certification provision.

(B) Issuance of an ICA, NOV, or Cease and Desist Order.

(C)  Failure to fully perform environmental commitments as detailed within the permit
conditions and specifications.

(D)  Demonstration of erroneous documentation or reporting techniques.

(E)  Cheating or copying another candidate’s work on an examination.

(F) Intentional falsification of records.

(G) Directing a subordinate under direct or indirect supervision to perform any of the above

actions.
(H)  Dismissal from a company for any of the above reasons.
)] Suspension or revocation of one’s certification by another entity.

Suspension or revocation of a certification will be sent by certified mail to the certificant and the
Corporate Head of the company that employs the certificant.

A certificant has the right to appeal any adverse action which results in suspension or permanent
revocation of certification by responding, in writing, to the Chief Engineer within 10 calendar days
after receiving notice of the proposed adverse action.

Chief Engineer
1536 Mail Service Center
Raleigh, NC 27699-1536

Failure to appeal within 10 calendar days will result in the proposed adverse action becoming
effective on the date specified on the certified notice. Failure to appeal within the time specified
will result in a waiver of all future appeal rights regarding the adverse action taken. The certificant
will not be allowed to perform duties associated with the certification during the appeal process.

The Chief Engineer will hear the appeal and make a decision within 7 days of hearing the appeal.
Decision of the Chief Engineer will be final and will be made in writing to the certificant.



If a certification is temporarily suspended, the certificant shall pass any applicable written
examination and any proficiency examination, at the conclusion of the specified suspension period,
prior to having the certification reinstated.

Measurement and Payment
All work described within this provision and the role of Certified Erosion and Sediment
Control/Stormwater Supervisor, Certified Foremen, Certified Installers and Certified Designer

will be incidental to the project for which no direct compensation will be made.

BURNING RESTRICTIONS:

(7-1-95) 200, 210, 215 SP2 RO5

Open burning is not permitted on any portion of the right-of-way limits established for this
project. Do not burn the clearing, grubbing or demolition debris designated for disposal and
generated from the project at locations within the project limits, off the project limits or at any
waste or borrow sites in this county. Dispose of the clearing, grubbing and demolition debris by
means other than burning, according to state or local rules and regulations.

SHOULDER AND FILL SLOPE MATERIAL:
(5-21-02)(Rev. 1-16-24) 235,560 SP2 R45 A

Description

Perform the required shoulder and slope construction for this project in accordance with the
applicable requirements of Section 560 and Section 235 of the Standard Specifications.

Measurement and Payment

Where the material has been obtained from an authorized stockpile or from a borrow source and
Borrow Excavation is not included in the contract, no direct payment will be made for this work,
as the cost of this work will be part of the work being paid at the contract lump sum price for
Grading. 1f Borrow Excavation is included in this contract and the material has been obtained
from an authorized stockpile or from a borrow source, measurement and payment will be as
provided in Section 230 of the Standard Specifications for Borrow Excavation.

GEOTEXTILE FOR SUBGRADE OR PAVEMENT STABILIZATION:
(5-15-18)(Rev. 4-16-24) 505, 1056 SP5R9

Description

Provide geotextile for subgrade or pavement stabilization in accordance with the contract.
Geotextile for subgrade or pavement stabilization is required for subgrades to prevent pavement
cracking at locations shown in the plans and as directed by the Engineer. Geotextile for subgrade
or pavement stabilization is to be installed under pavement sections per the typical sections in the
plans (Sheet CT-200) and the Gravel Paving detail C1 on Sheet C-501 of the plans.



Materials

Refer to Article 505-2 of the Standard Specifications.
Construction Methods

Refer to Article 505-3 of the Standard Specifications.
Measurement and Payment

Geotextile for Subgrade Stabilization will be measured and paid in accordance with Article 505-4
of the Standard Specifications.

STANDARD SPECIAL PROVISION
ERRATA

(1-16-24)(Rev. 9-16-25) z-4

Revise the 2024 Standard Specifications as follows:
Division 3

Page 3-5, Article 305-2 MATERIALS, after line 16, replace " 1032-3(A)(7)” with “1032-3”
and add the item “Galvanized Corrugated Steel Pipe” with Section “1032-3".

Page 3-6, Article 310-2 MATERIALS, after line 9, add the item “Galvanized Corrugated Steel
Pipe” with Section “1032-3”.

Division 6

Page 6-15, Article 610-1 DESCRIPTION, line 20, replace “The work includes” with “The
work includes, but is not limited to,”.

Page 6-15, Article 610-1 DESCRIPTION, line 22, replace “applying the tack coat as
specified.” with “applying the tack coat in accordance with Section 605.”.

Page 6-30, Article 610-14 DENSITY ACCEPTANCE, line 39, replace “QC process.” with
“QC process in accordance with Section 609.”.

Page 6-31, Article 610-16 MEASUREMENT AND PAYMENT, line 13, replace "Hot Mix
Asphalt Pavement” with “Asphalt Concrete Course, Type 7.

Page 6-50, Subarticle 661-4(A) Equipment, lines 4-7, replace the first two sentences of the
seventh paragraph with the following:

When an erected fixed stringline is utilized for longitudinal profile and cross slope control
furnish and erect the necessary guide line for the equipment.



Division 8
Page 8-27, Article 846-1 DESCRIPTION, line 8, delete “4 inch” from the first paragraph.
Division 9
Page 9-17, Article 904-4 MEASUREMENT AND PAYMENT, prior to line 1, replace " Sign
Erection, Relocate Type (Ground Mounted)” with “Sign Erection, Relocate Type  (Ground
Mounted)”.

Division 10

Page 10-51, Article 1024-4 WATER, prior to line 1, delete the “unpopulated blank row” in
Table 1024-2 between “Time of set, deviation from control” and “Chloride Ion Content, Max.”.

Page 10-170, Subarticle 1081-1(C) Requirements, line 4, replace "maximum” with
“minimum”.

Division 11

Page 11-15, Article 1160-4 MEASUREMENT AND PAYMENT, line 24, replace “Where
barrier units are moved more than one” with “Where barrier units are moved more than once”.

Division 15

Page 15-10, Article 1515-4 MEASUREMENT AND PAYMENT, lines 11, replace " All
piping” with “All labor, the manhole, other materials, excavation, backfilling, piping”.

Division 16
Page 16-14, Article 1633-5 MEASUREMENT AND PAYMENT, line 20-24 and prior to line
25, delete and replace with the following " Flocculant will be measured and paid in accordance
with Article 1642-5 applied to the temporary rock silt checks.”
Page 16-3, Article 1609-2 MATERIALS, after line 26, replace "Type 4” with “Type 4a”.

Page 16-25, Article 1644-2 MATERIALS, after line 22, replace "Type 4” with “Type 4a”.



Division 17

Page 17-15, Article 1715-4 MEASUREMENT AND PAYMENT, line 23, delete and replace
“1.25” with “1-1/4”.

Page 17-15, Article 1715-4 MEASUREMENT AND PAYMENT, line 24, delete and replace
“)(1.25” with «, 1-1/4”.

GREENWAYS AND MULTI-USE PATHS:

(2-18-14)(Rev. 1-16-24)

Description

Z-200

This special provision provides for revisions to the Standard Specifications for work on a
greenway or multi-use path not designed or intended to carry highway traffic.

Materials

Refer to the Standard Specifications except as noted in these Special Provisions. Use materials on
the NCDOT Approved Products List (APL) where applicable.

Construction Methods

Construct Greenway in accordance with the contract plans, Standard Specifications except as

noted below:

SECTION ARTICLE PAGE REVISION
235: 235-3(C): 2-24 |Delete first sentence and replace with the following:
Embankments| Embankment Compact each layer for its full width to a density equal to
Compaction at least 90% of that obtained by compacting a sample of
the material in accordance with AASHTO T 99 as
modified by the Department.
500: 500-2(C): 5-1 [|Delete first sentence and replace with the following:
Fine Grading | Compaction Compact all material to a depth of up to 8 inches below the
Subgrade of Subgrade finished surface of the subgrade to a density equal to at
least 92% of that obtained by compacting a sample of the
material in accordance with AASHTO T 99 as modified by
the Department.
500: 500-3: 5-2 |Delete Article 500-3 and replace with the following:
Fine Grading | Tolerances A tolerance of = 1 inch from the established greenway
Subgrade grade will be permitted after the subgrade has been graded
to a uniform surface.




SECTION ARTICLE PAGE REVISION
505: 505-3: 5-8 |Delete first paragraph and replace with the following:
Aggregate | Construction Perform shallow undercut up to 12 inches as necessary to
Subgrade Methods remove unsuitable material. If necessary, install geotextile
for soil stabilization in accordance with Article 270-3.
Place Class III select material or Class IV subgrade
stabilization (standard size no. ABC) by end dumping on
geotextiles. Do not operate heavy equipment on
geotextiles until geotextiles are covered with Class III or
ABC. Compact ABC to 92% or to the highest density that
can be reasonably attained.
520: 520-7: 5-12 |Delete first sentence in second paragraph and replace with the
Aggregate | Shaping and following: .

Base Course | Compaction For both nuclear and ring tests, compact each layer of the
base to a density equal to at least 92% of that obtained by
compacting a sample of the material in accordance with
AASHTO T 180 as modified by the Department.

Delete the third paragraph.
610: 610-10: 6-23 |Delete Article 610-10 and replace with the following:
Asphalt Density Compact the asphalt plant mix to at least 85% of the
Concrete Requirements maximum specific gravity.
Plant Mix
Pavements
610: 610-13: 6-24 |Delete Article 610-13.
Asphalt Final Surface
Concrete Testing and
Plant Mix Acceptance
Pavements
848: 848-3: 8-31 |Delete second paragraph and replace with the following:
Concrete Construction Construct concrete greenway based on the typical sections
Sidewalks Methods in the plans. Place groove joints at a spacing equal to the

width of the greenway. Transverse Expansion Joints are
required every 40 feet.




PROJECT SPECIAL PROVISIONS
**TQ BE USED IN THE TOC**

SP-1: COLLAPSIBLE BOLLARDS

SP-2: #57 STONE

SP-3: #89 STONE

SP-4: GEOTEXTILE FOR SOIL STABILIZATION

SP-5: 6” CONCRETE REINFORCED PAD

SP-6: BICYCLE/PEDESTRIAN SAFETY RAIL

SP-7: RESPONSE FOR EROSION CONTROL

SP-8: CONCRETE WASHOUT STRUCTURE

SP-9: SAFETY FENCE AND JURISDICTIONAL FLAGGING
SP-10: TEMPORARY GRAVEL CONSTRUCTION ENTRANCE/EXIT
SP-11: ROLLED EROSION CONTROL PRODUCTS
SP-12: CHECK DAM WITH WEIR

SP-13: GRAVEL BLANKET FOR FILL OVER EXISTING CRITICAL ROOT ZONE
SP-14: ROCK DOUGHNUT INLET PROTECTION

SP-15: SEDIMENT FENCE

SP-16: SKIMMER SEDIMENT BASIN

SP-17: CHECK DAM

SP-18: ROCK PIPE INLET PROTECTION

SP-19: PUMP AROUND OPERATION

SP-20: IMPERVIOUS DIKE

SP-21: TREE PROTECTION FENCE

SP-22: SEDIMENT/TREE PROTECTION FENCE

SP-23: SILT FENCE OUTLET

SP-24: RIP RAP AT PIPE OUTLET

SP-25: PAVEMENT

SP-1: COLLAPSIBLE BOLLARDS

Description

This item consists of placement of bollards to restrict vehicular traffic to greenways and pedestrian
facilities at locations shown on the plans, in accordance with the NCDOT Standard Specifications,
and as directed by the Engineer.

Materials
Installation shall occur according to the manufacturer’s instructions. Collapsible bollard material

shall meet the requirements of the Roadway Standard Drawings No. 867.02 and details provided
in the plans and the applicable requirements of the Standard Specifications.



Construction Methods

Construct collapsible bollards in accordance with the details in the plans and as directed by the
Engineer.

Measurement and Payment
Bollards will be measured and paid for per each bollard satisfactorily installed on the project.
Payment will be made under:

Pay Item Pay Unit
Collapsible Bollards Each

SP-2: #57 STONE

Description

The Contractor shall place #57 stone in accordance with the details in the plans and the following
provision.

Materials
Item Section
#57 Stone 1005

Construction/Installation:
The stone shall be placed and compacted as directed by the Engineer.
Measurement and Payment

#57 Stone will be measured and paid in tons that are completed and accepted. The stone will be measured
by being weighed in trucks on certified platform scales or other certified weighing devices. The price and
payment will be full compensation for furnishing, hauling, placing, and all incidentals necessary to
complete the work.

Payment will be made under:

BT SHOME. ..o Ton

SP-3: #89 STONE

Description

The Contractor shall place #89 stone in accordance with the Typical Sections shown on the construction
plans Sheet CT-200.

Materials

Item Section



#89 Stone 1005
Construction/Installation:

The stone shall be placed and compacted as directed by the Engineer.

Measurement and Payment

#89 Stone will be measured and paid in tons that are completed and accepted. The stone will be measured
by being weighed in trucks on certified platform scales or other certified weighing devices. The price and
payment will be full compensation for furnishing, hauling, placing, and all incidentals necessary to
complete the work.

Payment will be made under:
LB [0) 1< N Ton
SP-4: GEOTEXTILE FOR SOIL STABILIZATION

Description

Provide geotextile for soil stabilization in accordance with the contract. Geotextile for soil
stabilization is required for subgrades to prevent pavement cracking at locations shown in the plans
and as directed by the Engineer. Geotextile for soil stabilization is to be installed under pavement
sections per typical section Al Crushed Stone Greenway on Sheet CT-200.

Materials

Refer to Article 270-2 of the Standard Specifications.

Construction Methods

Refer to Article 270-3 of the Standard Specifications.

Measurement and Payment

Geotextile for Soil Stabilization will be measured and paid in accordance with Article 270-4 of the

Standard Specifications.

SP-5: 6” CONCRETE REINFORCED PAD

Description

The work covered by this special provision includes all elements of work covered by section
848, “Concrete Sidewalks, Driveways, Concrete Pavement, and Wheel Chair Ramps” of the
Standard Specifications. 6 Concrete Reinforced Pad shall be constructed and conform to plans.

Materials
All materials shall be in accordance with section 848 of the NCDOT Standard Specifications and
the plans.



Measurement

The quantity of 6” Concrete Reinforced Pad to be paid for will be the actual number of square
yards of reinforced pad, measured along the surface of the pad that has been constructed and
accepted. There will be no separate measurement of Washed Stone, Wooden Forms, #57 Stone,
#4 Rebar (reinforcing steel), Rebar Chairs, Groove Joints, Expansion Joints, Expansion Material,
or other work required.

Payment

Payment for 6” Concrete Reinforced Pad, as measured above, will be paid for at the contract unit
price for “6” Concrete Reinforced Pad”. There will be no separate payment for Washed Stone,
Wooden Forms, #57 Stone, #4 Rebar (reinforcing steel), Groove Joints, Expansion Joints,
Expansion Material, or other work required. Such payment will be full compensation for all
work covered by this special provision and includes all labor, equipment, and materials
necessary to complete this provision.

Payment will be made under:
6” Concrete Reinforced Pad ....... ... Square Yards

SP-6: BICYCLE/PEDESTRIAN SAFETY RAIL
(7-18-23) SPI 8-52

Furnish and install steel pipe handrail at locations as shown in the plans, in accordance with the
detail in the plans and as directed by the Engineer.

Measurement and Payment

Bicycle/Pedestrian Safety Rail will be measured and paid as the actual number of linear feet of
steel pipe handrail measured along the top of the handrail to the nearest 0.1 of a foot. Such price
and payment shall be full compensation for fabricating, furnishing, installing, painting,
anchoring (approved non-shrink grout & galv. sleeve.) and all incidentals necessary to
satisfactorily install the handrail.

Payment will be made under:

Pay Item Pay Unit
Bicycle/Pedestrian Safety Rail Linear Foot

SP-7: RESPONSE FOR EROSION CONTROL

Description

Furnish the labor, materials, tools and equipment necessary to move personnel, equipment, and supplies
to the project necessary for the pursuit of any or all of the following work as shown herein, by an approved
subcontractor.



Construction Methods

Provide an approved subcontractor who performs an erosion control action as described in the NPDES
Inspection Form SPPP30. Each erosion control action may include one or more of the above work items.

Measurement

Response for Erosion Control will be measured and paid for by counting the actual number of times the
subcontractor moves onto the project, including borrow and waste sites, and satisfactorily completes an
erosion control action described in Form 1675. The provisions of Article 104-5 of the Standard
Specifications will not apply to this item of work.

Payment
Payment will be made under:
RESPONSE FOr EFOSION CONTIOL....cuiiceictietietce ettt ettt ettt st st e e s s et b s ereeassbe st st e ensansasansanes Each

SP-8: CONCRETE WASHOUT STRUCTURE

Description

Concrete washout structures are enclosures above or below grade to contain concrete waste water and
associated concrete mix from washing out ready-mix trucks, drums, pumps, or other equipment.
Concrete washouts must collect and retain all the concrete washout water and solids, so that this
material does not migrate to surface waters or into the ground water. These enclosures are not
intended for concrete waste not associated with wash out operations.

The concrete washout structure may include constructed devices above or below ground and or
commercially available devices designed specifically to capture concrete wash water.

Materials

Item
Sediment Fence

Safety Fence shall meet the specifications as provided elsewhere in this contract. Geomembrane basin
liner shall meet the following minimum physical properties for low permeability; it shall consist of a
polypropylene or polyethylene 10 mil think geomembrane. If the minimum setback dimensions can be
achieved the liner is not required. (5 feet above groundwater, 50 feet from top of bank of perennial
stream, other surface water body, or wetland.)

Construction Methods

Build an enclosed earthen berm or excavate to form an enclosure in accordance with the details and as
directed.

Install temporary silt fence around the perimeter of the enclosure in accordance with the details and as
directed if structure is not located in an area where existing erosion and sedimentation control devices
are capable to containing any loss of sediment.



Post a sign with the words “Concrete Washout” in close proximity of the concrete washout area, so it is
clearly visible to site personnel. Install safety fence as directed for visibility to construction traffic.

The construction details for the above grade and below grade concrete washout structures can be found
on the plans. Alternate details for accommodating concrete washout may be submitted for review and
approval. The alternate details shall include the method used to retain and dispose of the concrete
waste water within the project limits and in accordance with the minimum setback requirements. (5 feet
above groundwater, 50 feet from top of bank of perennial stream, other surface water body, or
wetland.)

Maintenance and Removal

Maintain the concrete washout structure(s) to provide adequate holding capacity plus a minimum
freeboard of 12 inches. Remove and dispose of hardened concrete and return the structure to a
functional condition after reaching 75% capacity.

Inspect concrete washout structures for damage and maintain for effectiveness.

Remove the concrete washout structures and sign upon project completion. Grade the earth material to
match the existing contours and permanently seed and mulch area.

Measurement

Concrete Washout Structure will be paid for per each enclosure installed in accordance with the details.
If alternate details or commercially available devices are approved, then those devices will also be paid
for per each approved and installed device.

Sediment Fence will be measured and paid for in accordance with Article 1605-5 of the Standard
Specifications.

Safety Fence shall be measured and paid for as provided elsewhere in this contract.

No measurement will be made for other items or for over excavation or stockpiling.

Payment

Payment will be made under:

Concrete WashOUL SEFUCLUIE ....c.cciiieiriireceseictee ettt sttt s v ese et seieb e et sessesassasesessesssaesesensessssanesens EQCH

SP-9: SAFETY FENCE AND JURISDICTIONAL FLAGGING

Description

Safety Fence shall consist of furnishing materials, installing and maintaining polyethylene or
polypropylene fence along the outside riparian buffer, wetland, or water boundary, or other boundaries
located within the construction corridor to mark the areas that have been approved to infringe within
the buffer, wetland, endangered vegetation, culturally sensitive areas or water. The fence shall be
installed prior to any land disturbing activities.

Interior boundaries for jurisdictional areas noted above shall be delineated by stakes and highly visible
flagging.



Jurisdictional boundaries at staging areas, waste sites, or borrow pits, whether considered outside or
interior boundaries shall be delineated by stakes and highly visible flagging.

Materials
(A) Safety Fence

Polyethylene or polypropylene fence shall be a highly visible preconstructed safety fence approved by
the Engineer. The fence material shall have an ultraviolet coating.

Either wood posts or steel posts may be used. Wood posts shall be hardwood with a wedge or pencil tip
at one end, and shall be at least 5 ft. in length with a minimum nominal 2" x 2” cross section. Steel posts
shall be at least 5 ft. in length, and have a minimum weight of 0.85 Ib/ft of length.

(B) Boundary Flagging

Wooden stakes shall be 4 feet in length with a minimum nominal 3/4” x 1-3/4” cross section. The
flagging shall be at least 1” in width. The flagging material shall be vinyl and shall be orange in color and
highly visible.

Construction Methods

No additional clearing and grubbing is anticipated for the installation of this fence. The fence shall be
erected to conform to the general contour of the ground.

(A) Safety Fence

Posts shall be set at a maximum spacing of 10 ft., maintained in a vertical position and hand set or set
with a post driver. Posts shall be installed a minimum of 2 ft. into the ground. If hand set, all backfill
material shall be thoroughly tamped. Wood posts may be sharpened to a dull point if power driven.
Posts damaged by power driving shall be removed and replaced prior to final acceptance. The tops of all
wood posts shall be cut at a 30-degree angle. The wood posts may, at the option of the Contractor, be
cut at this angle either before or after the posts are erected.

The fence geotextile shall be attached to the wood posts with one 2" galvanized wire staple across each
cable or to the steel posts with wire or other acceptable means.

Place construction stakes to establish the location of the Safety Fence in accordance with Article 105-9
or Article 801-1 of the Standard Specifications. No direct pay will be made for the staking of the Safety
Fence. All stakeouts for Safety Fence shall be considered incidental to the work being paid for as
“Construction Surveying”.

The Contractor shall be required to maintain the Safety Fence in a satisfactory condition for the duration
of the project as determined by the Engineer.

(B) Boundary Flagging

Boundary flagging delineation of interior boundaries shall consist of wooden stakes on 25 feet maximum
intervals with highly visible orange flagging attached. Stakes shall be installed a minimum of 6” into the
ground. Interior boundaries may be staked on a tangent that runs parallel to buffer but must not



encroach on the buffer at any location. Interior boundaries of hand clearing shall be identified with a
different colored flagging to distinguish it from mechanized clearing.

Boundary flagging delineation of interior boundaries will be placed in accordance with Article 105-9 or
Article 801-1 of the Standard Specifications. No direct pay will be made for delineation of the interior
boundaries. This delineation will be considered incidental to the work being paid for as Construction
Surveying, except that where there is no pay item or construction surveying the cost of boundary
flagging delineation shall be included in the unit prices bid for the various items in the contract.
Installation for delineation of all jurisdictional boundaries at staging areas, waste sites, or borrow pits
shall consist of wooden stakes on 25 feet maximum intervals with highly visible orange flagging
attached. Stakes shall be installed a minimum of 6” into the ground. Additional flagging may be placed
on overhanging vegetation to enhance visibility but does not substitute for installation of stakes.

Installation of boundary flagging for delineation of all jurisdictional boundaries at staging areas, waste
sites, or borrow pits shall be performed in accordance with Subarticle 230-4(B)(5) or Subarticle 802-2(F)
of the Standard Specifications. No direct pay will be made for this delineation, as the cost of same shall
be included in the unit prices bid for the various items in the contract.

The Contractor shall be required to maintain alternative stakes and highly visible flagging in a
satisfactory condition for the duration of the project as determined by the Engineer.

Measurement

Safety Fence will be measured and paid as the actual number of linear feet of polyethylene or
polypropylene fence installed in place and accepted. Such payment will be full compensation, including
but not limited to furnishing and installing fence geotextile with necessary posts and post bracing,
staples, tie wires, tools, equipment and incidentals necessary to complete this work.

Payment

SATELY FENCE vttt ettt st st st e e s s b easaaeaaeeee Linear Foot

SP-10: TEMPORARY GRAVEL CONSTRUCTION ENTRANCE/EXIT

Description

The contractor shall install temporary construction entrance/exit at the locations shown on the plans.
These items are detailed as such in the plans, and payment for each shall include the installation of the
items shown in the plan detail and the latest edition of the NCDEQ E&SC Planning and Design Manual.

Measurement

Payment will be made at the contract unit price per each for “temporary construction entrance/exit”.
Such prices and payment will be considered full compensation for furnishing all materials, tools, labor,
and equipment needed to complete the work.

Payment

Payment will be made under:



Stabilized CONSTIUCTION ENTIANCE ....ooieei ettt et ettt ettt st e et et et e ssbae saeeesaesssntesesneessanesnns Each

SP-11: ROLLED EROSION CONTROL PRODUCTS

Description

Furnish, place and maintain a rolled erosion control product (matting) on previously shaped and
seeded drainage ditches, slopes or other areas at locations shown in the contract or as directed.
Work includes providing all materials, excavation and backfilling, placing and securing matting,
and maintaining the drainage ditch.

The conditions which occur during the construction of the project will determine the quantity
of matting placed. The quantity of matting may be increased, decreased or eliminated entirely
as directed. Such variations in quantity will not be considered as alterations in the details of
construction or a change in the character of the work.

Materials

Item Section
Matting for Erosion Control 1060-8
Staples 1060-8

Construction Method

The contractor is to install all matting in accordance with the details in the plans and the latest edition of
the NCDEQ E&SC Planning and Design Manual.

Measurement and Payment

Matting will be measured and paid in square yards as measured along the surface of the ground, over
which matting has been acceptably placed.

Payment will be made under:

Matting for Erosion Control (Erosion control blanket) — Single Net Square Yard
Matting for Erosion Control (Erosion control blanket) — Double Net Square Yard
Matting for Erosion Control — Turf Reinforcement Matting (TRM) Square Yard

SP-12: CHECK DAM WITH WEIR

Description

The contractor shall install a check dam with weir at the locations shown on the plans. The contractor is
to install the check dam with weir in accordance with the details in the plans and the latest edition of
the NCDEQ E&SC Planning and Design Manual.



Measurement

Measurement will be made by per each as denoted below. Such price and payment will be considered
full compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary
to complete the work.

Payment
Payment will be made under:
ChECK DM WIth WBIT....ecivs ettt ettt ettt ettt st e st eteete e eas e b aeb et e s e asesaesbesbesteersensaesaesaessannsnsesaestas Each

SP-13: GRAVEL BLANKET FOR FILL OVER EXISTING CRITICAL ROOT ZONE

<TO BE PROVIDED BY BRAD>

SP-14: ROCK DOUGHNUT INLET PROTECTION

Description

The contractor shall install a rock doughnut inlet protection at the locations shown on the plans. The
contractor is to install the rock doughnut inlet protection in accordance with the details in the plans and
the latest edition of the NCDEQ E&SC Planning and Design Manual.

Measurement

Measurement will be made by per each as denoted below. Such price and payment will be considered
full compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary
to complete the work.

Payment
Payment will be made under:
Rock Doughnut INlet Prot@Ction ... cecceiceeceeeereerte sttt tev et s e sne st stestesnnssesnsessanseens EACH

SP-15: SEDIMENT FENCE

Description

The contractor shall install the sediment fence at the locations shown on the plans. The contractor is to
install the sediment fence in accordance with the details in the plans and the latest edition of the
NCDEQ E&SC Planning and Design Manual.

Measurement

Measurement will be made by linear feet as denoted below. Such price and payment will be considered
full compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary
to complete the work.

Payment

Payment will be made under:



SEAIMENT FENCE.....oii ettt et te st et e e et et et et eassteetestesee s snabastessesassarsaseateetesteseennssens Linear Feet (LF)

SP-16: SKIMMER SEDIMENT BASIN

Description

The contractor shall install the skimmer sediment basin at the location shown on the plans. The
contractor is to install the skimmer sediment basin in accordance with the details in the plans and the
latest edition of the NCDEQ E&SC Planning and Design Manual (Section 6.64).

Measurement

Measurement will be made by each as denoted below. Such price and payment will be considered full
compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary to
complete the work.

Payment
Payment will be made under:
SKIMMEr SEAIMENT BASIN...uitiiiiitecte ettt et e e et ettt et bt sasaaeate et st st s nsssensesansens Each (EA)

SP-17: CHECK DAM

Description

The contractor shall install check dams at the locations shown on the plans. The contractor is to install
the check dams in accordance with the details in the plans and the latest edition of the NCDEQ E&SC
Planning and Design Manual.

Measurement

Measurement will be made by per each as denoted below. Such price and payment will be considered
full compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary
to complete the work.

Payment

Payment will be made under:
CheCk Dam et b st st st e bt ettt e ae et st se e e n s b eereaes Each

SP-18: ROCK PIPE INLET PROTECTION

Description

The contractor shall install a rock pipe inlet protection at the locations shown on the plans. The
contractor is to install the rock pipe inlet protection in accordance with the details in the plans and the
latest edition of the NCDEQ E&SC Planning and Design Manual.

Measurement

Measurement will be made by per each as denoted below. Such price and payment will be considered
full compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary
to complete the work.



Payment
Payment will be made under:

ROCK Pip€ INIEL ProtECHION ..ooveicie ettt sttt ettt st st st e e s et se e aneenas Each

SP-19: PUMP AROUND OPERATION

Description

The work covered by this section consists of furnishing, installing, maintaining and removing any and all
pump around systems used on this project. The Contractor shall install a pump around system if needed
during the installation of the culvert crossings after the approval of the Owner. The pump around
system shall provide a passageway for the stream flow around the work site.

The number of pump around set-ups may be increased, decreased, or eliminated entirely at the
direction of the Engineer. Such variations in quantity will not be considered as alterations in the details
of construction or a change in the character of the work. (See example of pump around operation detail
on the construction plans).

Materials

Refer to Division 10 of NCDOT 2024 Standard Specifications for Roads and Structures

Item Section
Impervious Dike Special Provisions
Special Stilling Basin 1639

Construction Methods

Install a temporary impervious dike as shown on the detail. Pump water around work site. If the water is
turbid or exposed to bare soil, pump through a special stilling basin. Follow detail for the pump around.
Once the work is complete in an area (including all channel grading, in-stream structures and erosion
control seed and matting) move the impervious dike and pump system. Stabilize area of the pump
intake and outlet immediately (e.g., seed and mulch repair any matting) following removal of pump
around system.

Measurement and Payment

Pump Around Operation will be measured and paid for as provided as a Lump Sum. Such price and
payment will be full compensation for all work covered by this section, including, but not limited to
furnishing all materials, labor, equipment, and incidentals necessary to construct the Stream Pump
Around Operation, Special Stilling Basins, and Impervious Dikes.

PUMP AroUNd OPEIatioN ...ccvicici ettt st sttt et se e st st st e e as s e b e e eeanesna eee Lump Sum



SP-20: IMPERVIOUS DIKE

Description

This work consists of furnishing, installing, maintaining, and removing an Impervious Dike for the
purpose of diverting normal stream flow around the construction site. The Contractor shall construct an
impervious dike in such a manner approved by the Engineer. The impervious dike shall not permit
seepage of water into the construction site or contribute to siltation of the stream. The impervious dike
shall be constructed of an acceptable material in the locations noted on the plans or as directed.

Materials

Acceptable materials shall include but not be limited to sheet piles, sandbags, and/or the placement of
an acceptable size stone lined with polypropylene or other impervious geotextile.

Earth material shall not be used to construct an impervious dike when it is in direct contact with the
stream unless vegetation can be established before contact with the stream takes place.

Measurement and Payment

Impervious Dike will be paid as part of the Pump Around Operation.

SP-21: TREE PROTECTION FENCE

General Requirements and Restrictions

Tree Protection Fence consists of furnishing, installing, maintaining, and removing wood slat,
polyethylene, or polypropylene fence as specified or as directed by the Engineer and in accordance with
the special provisions included herein.

Install tree protection fence prior to any demolition. All construction unless approved by the Engineer
will occur within the construction fence. Do not trespass with vehicles or machinery in the areas
indicated for tree preservation. Do not park, refuel, repair or maintain vehicles or equipment in the tree
preservation areas. Do not stockpile materials or store equipment in the tree preservation areas.

Do not release petroleum products, fuels, paints, or lubricants anywhere within this project in the
vicinity of the tree preservation areas or in areas that drain into this vicinity. Do not apply or release
herbicides, fertilizers or chemicals of any kind that may be toxic to plant life and do not 'clean out'
concrete trucks in the vicinity of the tree preservation areas, or into areas that drain into this vicinity. Do
not burn trash, debris or vegetation in the vicinity of tree preservation areas. Demolition, ground
disturbing activities and construction that occurs within the drip line of the tree(s) or within a radius
three times the drip line of the tree(s) will be done with utmost care. Accomplish all grading in such a
manner as to avoid standing water or saturated soils around root systems of trees that are to remain.
Install erosion control devices in a timely manner to prevent sedimentation of the tree root zone in the
tree preservation areas. In areas to be 'cut' by grading or where utility trenches or building footings
occur, prevent shredding, tearing or exposing roots by excavating a trench not less than 6" wide and to
the maximum depth of the cut up to 24" deep. Hand saw any roots 2" or greater in diameter that are
encountered to make a clean smooth cut. If necessary, dig out enough soil to reach an undamaged
portion of the root to make the smooth cut. To prevent drying out of roots, immediately cover any



exposed root surfaces with 6" of approved mulch or soil until 'finish' construction operations dictate
removal. Supplemental irrigation may be necessary during periods of drought or stress. Irrigate as
directed and approved by the Engineer.

Branches that protrude into the construction area that interfere with construction operations will be
tied back if possible or pruned if not. Follow proper pruning techniques as established in American
National Standards Institute ANSI Z133.1 and perform pruning by a professional arborist. Submit
description of proposed work along with arborist credentials to the Engineer for approval prior to
conducting work.



Violation of any of these tree preservation measures will result in suspension of all work until the
violation is resolved or repaired to the satisfaction of the Engineer. Such suspension of work will not be
considered justification for additional compensation in accordance with Section 104 of the Standard
Specifications or extension of the contract time.

Materials

Posts will be nominal 2" x 4" or 4" x 4", lengths as required, structural light framing, grade no. 2,
southern yellow pine or steel posts will be a minimum of 1 3/8" wide measured parallel to the fence,
with a weight of 1.25 Ibs/ft of length. Wood posts will be treated with a preservative in accordance with
Section 1082-3 of the Standard Specifications. Fence fabric will be a barricade or safety barrier type
highly visible orange polyethylene or polypropylene mesh that is approved by the Engineer. Fabric will
be UV stabilized, flexible and inert to most chemicals and acid. Signs will be fabricated of a durable,
weatherproof lightweight material. Signs will have a white background with red lettering. They will be a
minimum of 4.5 square feet and clearly display the following message in both English and Spanish:

TREE PROTECTION ZONE
DO NOT ENTER
Installation

Erect fence to conform to the general contour of the ground. Do not remove existing plant material in
order to install fence unless directed by the Engineer. Set post and maintain in a vertical position. Post
may be hand set or set with a post driver. If hand set, thoroughly tamp all backfill material, if power
driven, wood posts may be sharpened to a dull point. Remove and replace any post damaged by power
driving prior to final acceptance. Cut the tops of all posts at a 30-degree angle. The posts may, at the
option of the Contractor, be cut at this angle either before or after the posts are erected. Contractor is
responsible for locating all utilities prior to installation of fence posts. Stretch fence fabric taut and
attach to post with appropriate means according to post type utilized. In sections where signs will be
located, reinforce top of fabric by weaving a 12 gauge galvanized wire in the fabric and firmly attach to
the post at each end of section. Place signs every 100 linear feet with a minimum of one sign for each
segment facing in a different direction. Secure sign to fence fabric at all four comers placing near the top
of the fence fabric where clearly visible.

Tree Protection Fence Maintenance

At any time during the duration of the project if the tree protection fence is not in an upright secure
position with no gaps and properly signed, work on the project will be suspended wholly until the fence
is properly repaired and determined to be in satisfactory condition by the Engineer. Remove tree
protection fence, fill post holes, weed/mow and dispose of debris off site as a last item of work on the
project.

Measurement

Tree Protection Fence will be paid for as 'Tree Protection Fence' in linear feet as measured along the
surface of the installed and accepted work. Such payment will be full compensation for the work
described above including furnishing, installing, and removing; fence post, fence bracing, fence fabric,



staples, tie wires; all tools, equipment and any other incidentals necessary to complete the work. Mulch
and/or watering required herein will be incidental to the completion of the work.

Payment

TrEE ProtECTION FENCE ...ttt e et ee b e et e e st bee e ebe e e eesabesesssseesensssbeesennns Linear Foot

SP-22: SEDIMENT/TREE PROTECTION FENCE

Description

The contractor shall install all sediment/tree protection fence at the locations shown on the plans. The
contractor is to install all sediment/tree protection fence in accordance with the details in the plans and
to NCDOT Standards for silt fence and the special provision for tree protection fence herein.

Measurement

Sediment/Tree Protection Fence will be paid for as Sediment/Tree Protection Fence in linear feet as
measured along the surface of the installed and accepted work. Such payment will be full compensation
for the work described above including furnishing, installing, and removing; fence post, fence bracing,
fence fabric, staples, tie wires; all tools, equipment and any other incidentals necessary to complete the
work. Mulch and/or watering required herein will be incidental to the completion of the work.

Payment

Sediment/Tree Prot@CtiON FENCE ...ttt ettt sttt et sts st s st saesresre et st sssaessensennes Linear Foot

SP-23: SILT FENCE OUTLET

Description

The contractor shall install a silt fence outlet at the locations shown on the plans. These items are
detailed as such in the plans, and payment for each shall include the installation of the items shown in
the plan detail and the latest edition of the NCDEQ E&SC Planning and Design Manual.

Measurement

Payment will be made at the contract unit price per each for “Silt Fence Outlet”. Such prices and
payment will be considered full compensation for furnishing all materials, tools, labor, and equipment
needed to complete the work.

Payment
Payment will be made under:

SHE FENCE OULIET oottt ettt et st e sttt e s saeseastsssvsessssessaessssesssssssssasesssesssesssssessseessssessnesess EACH

SP-24: RIP RAP AT PIPE OUTLET




Description

The contractor shall install all rip rap at pipe outlets at the locations shown on the plans. The contractor
is to install all rip rap at pipe outlets in accordance with NCDOT Standard 876.02.

Materials

Iltem NCDOT Specifications Section
Rip Rap, Class B 1042
Filter Fabric 1056
Measurement

Measurement will be made as denoted below. Such price and payment will be considered full
compensation for furnishing all materials, tools, labor, equipment, and other incidentals necessary to
complete the work. Quantities per location are shown in the project’s Storm Drainage Report.

Payment

Payment will be made under:

RIP RAP, ClASS B ...ueuvieietieiiet ettt ete ettt tet et s e etestesteste s e e sessestesses s easaseaae st sbesessessensessessesanssrsaseestes Tons
LT gl o= o [ OO O OO TR Square Yards

SP-25: PAVEMENT

The contractor is to install asphalt pavement, crushed stone, and aggregate base course in accordance

with the applicable requirements of the NCDOT Standard Specifications and the 2023 NCDOT Roadway
Design Manual. It should be noted that “aggregate base course” is equivalent to “compacted aggregate
base course” in this manual.

The contractor is to install the earth material for shoulders in accordance with the applicable
requirements of Section 500 and Section 560 of the Standard Specification.

The contractor is to install Packed Soil for the Packed Soil Trail typical section, shown in Sheet CT-200 of
the construction plans, to 98% standard proctor density (ASTM D698) and following all applicable
requirements of Section 500 and Section 560 of the Standard Specification.

Contractor is to prepare and compact all subgrade materials following all applicable requirements of
Section 500 of the Standard Specification.
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	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 ACTION SUBMITTALS
	A. Waste Management Plan: Submit plan within 7 days of date established for the Notice to Proceed the Notice of Award.

	1.6 INFORMATIONAL SUBMITTALS
	A. Records of Donations: Indicate receipt and acceptance of salvageable waste donated to individuals and organizations. Indicate whether organization is tax exempt.
	B. Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable waste by recycling and processing facilities licensed to accept them. Include manifests, weight tickets, receipts, and invoices.
	C. Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills and incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts, and invoices.

	1.7 QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with transportation and disposal regulations of authorities having jurisdiction.


	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION
	3.1 PLAN IMPLEMENTATION
	A. General: Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.
	1. Comply with operation, termination, and removal requirements in Section 015000 "Temporary Facilities and Controls."

	B. Training: Train workers, subcontractors, and suppliers on proper waste management procedures, as appropriate for the Work.
	1. Distribute waste management plan to everyone concerned within three days of submittal return.
	2. Distribute waste management plan to entities when they first begin work on-site. Review plan procedures and locations established for salvage, recycling, and disposal.

	C. Site Access and Temporary Controls: Conduct waste management operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Designate and label specific areas on Project site necessary for separating materials that are to be salvaged and recycled.
	2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling dust and dirt, environmental protection, and noise control.


	3.2 DISPOSAL OF WASTE
	A. General: Except for items or materials to be salvaged or recycled, remove waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning: Do not burn waste materials.
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	PART 1 – GENERAL
	1.1 SUMMARY
	A. The scope of work includes all labor, materials, tools, supplies, equipment, facilities, transportation and services necessary for, and incidental to performing all operations in connection with furnishing, delivery, and installation of Planting So...
	B. The scope of work in this section includes, but is not limited to, the following:
	1. Locate, purchase, deliver and install Imported Planting Soil and soil amendments.
	2. Harvest and stockpile existing site soils suitable for Planting Soil.
	3. Modify existing stockpiled site soil.
	a. Modify existing site soil in place for use as Planting Soil.
	b. Install existing or modified existing soil for use as Planting Soil.
	4. Fine grade Planting Soil.
	5. Install Compost into Planting Soil.
	6. Clean up and disposal of all excess and surplus material.


	1.2 CONTRACT DOCUMENTS
	A. Shall consist of specifications, general conditions, and the drawings. The intent of these documents is to include all labor, materials, and services necessary for the proper execution of the work. The documents are to be considered as one. Whateve...
	1.3 RELATED DOCUMENTS AND REFERENCES
	A. Related Documents:
	1. Drawings and general provisions of contract, including general and supplementary conditions and Division I specifications, apply to work of this section.

	2. Related Specification Section
	a. Section 31200 – Earth Moving
	b. Section 329300 - Plants
	c. Section 328400 - Irrigation
	d. Section 329200 - Turf and Grasses

	B. References: The following specifications and standards of the organizations and documents listed in this paragraph form a part of the Specification to the extent required by the references thereto. In the event the requirements of the following ref...
	1. ASTM: American Society of Testing Materials cited section numbers.
	2. U.S. Department of Agriculture, Natural Resources Conservation Service, 2003. National Soil Survey Handbook, title 430-VI. Available Online.
	3. US Composting Council www.compostingcouncil.org and http://compostingcouncil.org/admin/wp-content/plugins/wp-pdfupload/pdf/191/LandscapeArch_Specs.pdf.
	4. Methods of Soil Analysis, as published by the Soil Science Society of America (http://www.soils.org/).

	5. Up by Roots: healthy soils and trees in the built environment. 2008. J. Urban. International Society of Arboriculture, Champaign, IL.

	1.4 VERIFICATION
	A. All scaled dimensions on the drawings are approximate. Before proceeding with any work, the Contractor shall carefully check and verify all dimensions and quantities and shall immediately inform the Design Professional of any discrepancies between ...
	1.5 PERMITS AND REGULATIONS
	A. The Contractor shall obtain and pay for all permits related to this section of the work unless previously excluded under provision of the contract or general conditions. The Contractor shall comply with all laws and ordinances bearing on the operat...
	B. Wherever references are made to standards or codes in accordance with which work is to be performed or tested, the edition or revision of the standards and codes current on the effective date of this contract shall apply, unless otherwise expressly...
	C. In case of conflict among any referenced standards or codes or among any referenced standards and codes and the specifications, the more restrictive standard shall apply or Design Professional shall determine which shall govern.
	1.6 PROTECTION OF WORK, PROPERTY AND PERSON
	A. The Contractor shall adequately protect the work, adjacent property, and the public, and shall be responsible for any damages or injury due to the Contractor’s actions.
	1.7 CHANGES IN WORK
	A. The Design Professional may order changes in the work, and the contract sum adjusted accordingly. All such orders and adjustments plus claims by the Contractor for extra compensation must be made and approved in writing before executing the work in...
	B. All changes in the work, notifications and contractor’s request for information (RFI) shall conform to the contract general condition requirements.
	1.8 CORRECTION OF WORK
	A. The Contractor shall re-execute any work that fails to conform to the requirements of the contract and shall remedy defects due to faulty materials or workmanship upon written notice from the Design Professional, at the soonest possible time that c...
	1.9 DEFINITIONS
	A. Acceptable drainage: Drainage rate is sufficient for the plants to be grown. Achieve rates (inches per hour) or saturated hydraulic conductivity (millimeters per second) comparable to the site’s reference soils and appropriate for vegetation and pr...
	B. Amendment: material added to Topsoil to produce Planting Soil Mix. Amendments are classified as general soil amendments, fertilizers, biological, and pH amendments.
	C. Airtech Technology: Applications produced by Airtech Tools , www.airtechtools.com which are pneumatic systems designed specifically to fracture and feed the soil surroundings trees without harming the root system to increase water absorption, reduc...
	D. Biological Amendment: Amendments such as Mycorrhizal additives, compost tea or other products intended to change the soil biology.
	E. Compacted soil: soil where the density of the soil is greater that the threshold for root limiting, and further defined in this specification.
	F. Compost: decomposed, stable organic material as defined by the US Composting Council and further defined in this specification.
	G. Drainage: The rate at which soil water moves through the soil transitioning the soil from saturated condition to field capacity. Most often expressed as saturated hydraulic conductivity (Ksat; units are inches per hour).
	H. End of Warranty Acceptance: The date when the Design Professional accepts that the plants and work in this section meet all the requirements of the warranty. It is intended that the materials and workmanship warranty for Planting, Planting Soil, an...
	I. Existing Soil: Mineral soil existing at the locations of proposed planting after the majority of the construction within and around the planting site is completed and just prior to the start of work to prepare the planting area for soil modificatio...
	J. Fertilizer: amendment used for the purpose of adjusting soil nutrient composition and balance.
	K. Fine grading: The final grading of the soil to achieve exact contours and positive drainage, often accomplished by hand rakes or drag rakes other suitable devices, and further defined in this specification, and further defined in this specification.
	L. Finished grade: surface or elevation of Planting Soil after final grading and 12 months of settlement of the soil, and further defined in this specification.
	M. Graded soil: Soil where the A horizon has been stripped and relocated or re-spread; cuts and fills deeper than 12 inches, and further defined in this specification.
	N. Installed soil: Planting soil and existing site soil that is spread and or graded to form a planting soil, and further defined in this specification.
	O. Minor disturbance: Minor grading as part of agricultural work that only adjusts the A horizon soil, minor surface compaction in the top 6 inches of the soil, applications of fertilizers, installation of utility pipes smaller than 18 inches in diame...
	P. Design Professional: The person or entity, appointed by the Owner to represent their interest in the review and approval of the work and to serve as the contracting authority with the Contractor. The Design Professional may appoint other persons to...
	Q. Organic matter: carbon-containing material composed of both living organisms and formerly living decomposing plant and animal matter. Soil organic matter (SOM) content can be supplemented with compost or other partially decomposed plant and animal ...
	R. Ped: a clump or clod of soil held together by a combination of clay, organic matter, and fungal hyphae, retaining the original structure of the harvested soil.
	S. Planting Soil: Topsoil, Restoration Soil, Raingarden Soil, Sod Infiltration Soil, Tree Cell Soil, or Planting Soil Mixes which are imported or existing at the site, or made from components that exist at the site, or are imported to the site; and fu...
	T. Poor drainage: Soil drainage that is slower than that to which the plants can adapt. This is a wide range of metrics, but generally if the soil is turning grey in color it is reasonable preferable to either to plant moisture adaptive plants at smal...
	U. Reference Soil: soil native to a site as described in Natural Resources Conservation Service Soil Surveys.
	V. Scarify: Loosening and roughening the surface of soil and sub soil prior to adding additional soil on top, and further defined in this specification.
	W. Soil Fracturing: Deep loosening the soil to the depths specified by using a backhoe, and further defined in this specification.
	X. Soil Horizons: as defined in the USDA National Soil Survey Handbook
	http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242.
	Y. Soil Tilling: Loosening the surface of the soil to the depths specified with a rotary tine tilling machine, roto tiller, (or spade tiller), and further defined in this specification.
	Z. Soil trenching: Cutting narrow trenches thru the soil at the depths and spacing specified to loosen the soil profile, and further defined in this specification.
	AA. Subgrade: surface or elevation of subsoil remaining after completing excavation, or top surface of a fill or backfill, before placing Planting Soil.
	BB. Substantial Completion Acceptance: The date at the end of the Planting, Planting Soil, and Irrigation installation (if applicable) where the Design Professional accepts that all work in these sections is complete and the Warranty period has begun....
	CC. Topsoil: naturally produced and harvested soil from the A horizon or upper layers or the soil as further defined in this specification.
	DD.  Subsoil: Proposed lower “B” horizon of soil in landscape between the Topsoil and Amended Subgrade. If conforming, sources may include existing subsoil unamended or amended, existing subgrade amended, manufactured and/or imported subsoil amended.
	EE. Soil Profile: Proposed soil profile made up of amended subgrade (“C” horizon), Subsoil (“B” horizon), Topsoil (“A” horizon), and mulch layer (“O” horizon).
	FF. Amended Subgrade: Soil material remaining after completing excavation, filling or backfilling. Subgrade resulting from Earth Moving may or may not be suitable for plant growth and shall be tested and amended by the Contractor to ensure it function...
	GG. Undisturbed soil: Soils with the original A horizon intact that have not been graded or compacted. Soils that have been farmed, subjected to fire or logged but not graded, and natural forested land will be considered as undisturbed.
	1.10 SUBMITTALS
	A. See the contract General Conditions for policy and procedures related to submittals.
	B. Submit all product submittals eight (8) weeks prior to the start of the soil work.
	C. Product data and certificates: For each type of manufactured product, submit data and certificates that the product meets the specification requirements, signed by the product manufacturer, and complying with the following:
	1. Submit manufacturers or supplier’s product data, receipts and literature certified analysis for standard products and bulk materials, complying with testing requirements and referenced standards and specific requested testing.
	a. For each Compost product submit the following analysis by a recognized laboratory:
	1.) pH
	2.) Salt concentration (electrical conductivity)
	3.) Moisture content %, wet weight basis
	4.) Particle size % passing a selected mesh size, dry weight basis
	5.) Stability carbon dioxide evolution rate mg CO2-C per g OM per day
	6.) Solvita maturity test
	7.) Physical contaminants (inerts) %, dry weight basis
	8.) US EPA Class A standard, 40CFR § 503.13, Tables 1 and 3 levels Chemical Contaminants mg/kg (ppm)

	b. For Coarse Sand product submit the following analysis by a recognized laboratory:
	1.) pH
	2.) Particle size distribution (percent passing the following sieve sizes):

	D. Samples: Submit samples of each product and material, where required by Part 2 of the specification, to the Design Professional for approval. Label samples to indicate product, characteristics, and locations in the work. Samples will be reviewed fo...

	1. Submit samples a minimum of 8 weeks prior to the anticipated date of the start of soil installation.
	2. Samples of all Topsoil, Coarse Sand, Compost and Planting Soil shall be submitted at the same time as the particle size and physical analysis of that material.
	Samples for Verification:  For each of the following:

	1. 1 quart (1 liter) of each type of proposed individual component - soil, sand, gravel, expanded shale and all proposed organic amendments - in labeled plastic bags showing sample name, location and date. Submit at least 8 weeks prior to ordering or ...
	2. 2 gallons (7.6 liters) of each type of proposed Planting Soil mixes, in labeled plastic containers showing percentage of each component, sample name, location and date. Submit at least 28 days prior to ordering or processing. Submit only conforming...
	E. Soil testing for Imported and Existing Topsoil, existing site soil to be modified as Planting Soil and Planting Soil Mixes.

	1. Soil testing: Submit soil test analysis report for each sample of Topsoil, existing site soil and Planting Soil from an approved soil-testing laboratory and where indicated in Part 2 of the specification as follows:
	a. Submit Topsoil, Planting Soil, Compost, and Coarse Sand for testing at least 8 weeks before scheduled installation of Planting Soil Mixes. Submit Planting Soil Mix test no more than 2 weeks after the approval of the Topsoil, Compost and Coarse Sand...
	b. If tests fail to meet the specifications, obtain other sources of material, retest and resubmit until accepted by the Design Professional.
	c. All soil testing will be at the expense of the Contractor.

	2. Required tests per project area:
	a. Restored Vegetated Area / Minimum Number of Soil Tests Required:
	1. ≤ 0.5 acre / 1 set for each soil restoration treatment zone type (see Soil+Veg P4.1)
	2. > 0.5 acre to ≤ 1 acre /2 sets for each soil restoration treatment zone type
	3. > 1 acre (0.40 hectares) to 2 acres / 3 sets for each soil restoration treatment zone type
	4. > 2 acres (0.81 hectares) to ≤ 20 acres / 1 set per acre for each soil restoration treatment zone type


	3. Soil Restoration Testing: Test restored final soil conditions to ensure the following soil restoration criteria are met:
	a. Organic matter testing: Achieve appropriate organic matter for plant growth, water storage, and infiltration.
	1.) Amend soils with mature, stable compost such that, at minimum, the top 12 inches of soil (30.48 centimeters) contain at least three percent organic matter or organic matter levels and depths that are comparable to the site’s reference soil and app...
	2.) Acceptable test methods for determining soil organic matter include the most current version of ASTM D2974 Test Methods for Moisture, Ash, and Organic
	3.) Matter of Peat and Other Organic Soils and TMECC 05.07A Loss-On-Ignition Organic Matter Method


	4. Compaction or Infiltration characteristics: Complete soil compaction test OR infiltration test.
	a. Soil compaction testing (field test or undisturbed core sample only): following installation or modification of soil, test soil compaction with a penetrometer.
	1.) Ensure bulk densities within 100 percent of the root zone do not exceed the maximum values given in SITES Figure 7.3-A or 7.3-B.

	b. Infiltration Testing (field test only): achieve infiltration rates (inches per hour) or saturated hydraulic conductivity (millimeters per second) comparable to the site’s reference soils and appropriate for vegetation and program needs.
	c. Soil chemical characteristics:
	1.) Restore appropriate soil chemical characteristics for plant growth.
	2.) Nutrient test shall include the testing laboratory recommendations for supplemental additions to the soil for optimum growth of the plantings specified.
	3.) The minimum basic profile that must be tested includes nutrient levels by parts per million:
	- pH and buffer pH
	- Soluble salts (electrical conductivity) of a 1:2 soil water sample measured in Milliohm per cm.
	- Cation exchange capacity (CEC)
	- Extractable phosphorus
	- Potassium
	- Calcium
	- Magnesium
	- Manganese
	- Iron
	- Zinc

	4.) The pH, cation exchange capacity, and nutrient profiles should be comparable to the original undisturbed soil or the site’s reference soil and appropriate for vegetation and program needs. Salinity must be suitable for regionally appropriate plant...
	OR


	d. Soil biological function: Ensure that soil biological function is restored in remediated soils. Soil biota assays are complex and vary regionally, making potentially mineralizable nitrogen serve as a proxy assessment of biological activity.

	5. Provide a particle size analysis (% dry weight) and USDA soil texture analysis. Soil testing of Planting Soil Mixes shall also include USDA gradation (percentage) of gravel, coarse sand, medium sand, and fine sand in addition to silt and clay.


	1.11 OBSERVATION OF THE WORK
	A. The Design Professional may observe the work at any time. They may remove samples of materials for conformity to specifications. Rejected materials shall be immediately removed from the site and replaced at the Contractor's expense. The cost of tes...
	1. The Design Professional may utilize the Contractor’s penetrometer and moisture meter at any time to check soil compaction and moisture.

	B. The Design Professional shall be informed of the progress of the work so the work may be observed at the following key times in the construction process. The Design Professional shall be afforded sufficient time to schedule visit to the site. Give ...
	1. SOIL MOCKUP REVIEW: At the time of construction of all soil mockups.
	2. EXISTING SOIL CONDITIONS REVIEW: Prior to the start of any soil modification that will utilize or modify the existing soil.
	3. EXCAVATION REVIEW: Observe each area of excavation prior to the installation of any Planting Soil.
	4. DRAIN LINE INSTALLATION REVIEW: Upon completion of the installation of drain lines and prior to the installation of any Planting Soil
	5. COMPLETION of SOIL MODIFICATIONS REVIEW: Upon completion of all soil modification and installation of planting soil.
	6. COMPLETION OF FINE GRADING AND SURFACE SOIL MODIFICATIONS REVIEW: Upon completion of all surface soil modifications and fine grading but prior to the installation of shrubs, ground covers, or lawns.

	1.12 PRE-CONSTRUCTION CONFERENCE
	A. Schedule a pre-construction meeting with the Design Professional at least seven (7) days before beginning work in conjunction with monthly meeting to review any questions the Contractor may have regarding the work, administrative procedures during ...
	1.13 SITE CONDITIONS
	A. It is the responsibility of the Contractor to be aware of all surface and subsurface conditions, and to notify the Design Professional, in writing, of any circumstances that would negatively impact the health of plantings. Do not proceed with work ...
	1. Should subsurface drainage or soil conditions be encountered which would be detrimental to growth or survival of plant material, the Contractor shall notify the Design Professional in writing, stating the conditions and submit a proposal covering c...
	2. This specification requires that all Planting Soil and Irrigation (if applicable) work be completed and accepted prior to the installation of any plants, grass or seeding.

	1.14 SOIL COMPACTION – GENERAL REQUIREMENTS
	A. Except where more stringent requirements are defined in this specification, the following parameters shall define the general description of the threshold points of soil compaction in existing, modified or installed soil and subsoil.
	B. The following are threshold levels of compaction as determined by each method.
	1. Acceptable Compaction: Good rooting anticipated, but increasing settlement expected as compaction is reduced and/or in soil with a high organic matter content.
	a. Standard Proctor Method – 75-85%; soil below 75% is unstable and will settle excessively.
	b. Penetration Resistance Method – about 75-250 psi, below 75 psi soil becomes increasingly unstable and will settle excessively.

	2. Root limiting Compaction: Root growth is limited with fewer, shorter and slower growing roots.
	a. Standard Proctor Method – above approximately 85%.
	b. Penetration Resistance Method – about 300 psi.

	3. Excessive Compaction: Roots not likely to grow but can penetrate soil when soil is above field capacity.
	a. Standard Proctor Method – Above 90%.
	b. Penetration Resistance Method – Approximately above 400 psi


	1.15 DELIVERY, STORAGE, AND HANDLING
	A. Weather: Do not mix, deliver, place or grade soils when frozen or with moisture above field capacity.
	B. Protect soil and soil stockpiles, including the stockpiles at the soil blender’s yard, from wind, rain and washing that can erode soil or separate fines and coarse material, and contamination by chemicals, dust and debris that may be detrimental to...
	C. All manufactured packaged products and material shall be delivered to the site in unopened containers and stored in a dry enclosed space suitable for the material and meeting all environmental regulations. Biological additives shall be protected fr...
	D. Deliver all chemical amendments in original, unopened containers with original labels intact and legible, which state the guaranteed chemical analysis. Store all chemicals in a weather protected enclosure.
	E. Bulk material: Coordinate delivery and storage with Design Professional and confine materials to neat piles in areas acceptable to Design Professional.
	1.16 EXCAVATING AND GRADING AROUND UTILITIES
	A. Contractor shall carefully examine the civil, record, and survey drawings to become familiar with the existing underground conditions before digging.
	B. Determine location of underground utilities and perform work in a manner that will avoid damage. Hand excavate as required. Maintain grade stakes set by others until parties concerned mutually agree upon removal.
	C. Notification of the local utility locator service is required for all planting areas. The Contractor is responsible for knowing the location and avoiding utilities that are not covered by the local utility locator service.


	PART 2 – PRODUCTS
	2.1 IMPORTED TOPSOIL
	A. Imported Topsoil definition: Fertile, friable soil containing less than 5% total volume of the combination of subsoil, refuse, roots larger than 1 inch diameter, heavy, sticky or stiff clay, stones larger than 2 inches in diameter, noxious seeds, s...
	1. Soil texture: USDA loam, sandy clay loam or sandy loam with clay content between 15 and 25%. And a combined clay/silt content of no more than 55%.
	2. pH value shall be between 5.5 and 7.0.
	3. Percent organic matter (OM): 2.0-5.0%, by dry weight.
	4. Soluble salt level: Less than 2 mmho/cm.
	5. Soil chemistry suitable for growing the plants specified.

	1. Imported Topsoil shall be a harvested soil from fields or development sites. The organic content and particle size distribution shall be the result of natural soil formation. Manufactured soils where Coarse Sand, Composted organic material or chemi...
	2. Imported topsoils and manufactured soil blends designed to serve as topsoil shall NOT be mined from the following locations (unless soils are a byproduct of a construction process):
	1. Greenfield sites.
	2. Prime farmland, unique farmland, farmland of statewide importance, or farmland of local importance as defined by the U.S. Natural Resources Conservation Service.

	ii. Imported Topsoil for Planting Soil shall NOT have been screened and shall retain soil peds or clods larger than 2 inches in diameter throughout the stockpile after harvesting.
	iii. Stockpiled Existing Topsoil at the site meeting the above criteria may be acceptable.
	iv. Provide a two-gallon sample from each Imported Topsoil source with required soil testing results. The sample shall be a mixture of the random samples taken around the source stockpile or field. The soil sample shall be delivered with soil peds int...

	b. COMPOST
	i. Compost: Blended and ground leaf, wood and other plant-based material, composted for a minimum of 9 months and at temperatures sufficient to break down all woody fibers, seeds and leaf structures, free of toxic material at levels that are harmful t...
	1. Compost shall be commercially prepared Compost and meet US Compost Council STA/TMECC criteria or as modified in this section for “Compost as a Landscape Backfill Mix Component”.
	http://compostingcouncil.org/admin/wp-content/plugins/wp-pdfupload/pdf/191/LandscapeArch_Specs.pdf
	2. Compost shall comply with the following parameters:
	a. pH: 5.5 - 8.0.
	b. Soil salt (electrical conductivity): maximum 5 dS/m (mmhos/cm).
	c. Moisture content %, wet weight basis: 30 – 60.
	d. Particle size, dry weight basis: 98% pass through 3/4 inch screen or smear.
	e. Stability carbon dioxide evolution rate: mg CO2-C/ g OM/ day < 2.
	f. Solvita maturity test: > 6.
	g. Physical contaminants (inerts), %, dry weight basis: <1%.
	h. Chemical contaminants, mg/kg (ppm): meet or exceed US EPA Class A standard, 40CFR § 503.13, Tables 1 and 3 levels.
	i. Biological contaminants select pathogens fecal coliform bacteria, or salmonella, meet or exceed US EPA Class A standard, 40 CFR § 503.32(a) level requirements.


	ii. Sphagnum moss as an additive or ingredient is prohibited.
	iii. Provide a two-gallon sample with manufacturer’s literature and material certification that the product meets the requirements.

	c. COARSE SAND
	i. Clean, washed, sand, free of toxic materials
	1. Coarse concrete sand, ASTM C-33 Fine Aggregate, with a Fines Modulus Index of 2.8 and 3.2.
	2. Coarse Sands shall be clean, sharp, natural Coarse Sands free of limestone, shale and slate particles. Manufactured Coarse Sand shall not be permitted.
	3. pH shall be lower than 7.0.
	4. Provide Coarse Sand with the following particle size distribution:

	ii. Provide a two-gallon sample with manufacturer’s literature and material certification that the product meets the requirements.

	d. FERTILIZER, BIOLOGICAL and other AMENDMENTS
	A. Biochar:  Fixed carbon root zone amendment produced with engineered Biocarbon as supplied by CoolTerra Organic or approved equal. Refer to Section 329300 “Plants.”

	e. LIME
	i. ASTM C 602, agricultural limestone containing a minimum 80 percent calcium carbonate equivalent and as follows:
	1. Class: Class T, with a minimum 99 percent passing through No. 8 sieve and a minimum 75 percent passing through No. 60 sieve.
	2. Provide lime in form of dolomitic limestone.

	ii. Provide manufacturer’s literature and material certification that the product meets the requirements.
	f. EXISTING SOIL (Acceptable for planting with minimum modifications).
	i. General definition of existing soil: Surface soil in the areas designated on the soils plan as existing soil, that is not altered, compacted to root limiting density, graded or contaminated before or during the construction process and considered a...
	1. The Design Professional shall verify that the soil in the designated areas is suitable at the beginning of planting bed preparation work in that area. In the event the work of this project construction has damaged the existing soil in areas designa...
	a. Do not begin work on additional modifications until changes to the contract price are approved by Design Professional.

	2. Soil testing results and soil observation notes that describe the pre-construction soil conditions in the existing soil areas are included as an appendix to this specification:

	ii. Protect existing soil from compaction, contamination, and degradation during the construction process.
	iii. Unless otherwise instructed, remove all existing plants, root thatch, and non-soil debris from the surface of the soil using equipment that does not increase compaction of soil to root limiting levels.
	iv. Modifications:
	1. When results of soil tests recommend chemical adjustments, till surface soil to six inches or greater after chemical adjustments have been are applied.
	2. Remove existing turf thatch, ground cover plants and weeds.
	3. Provide pre-emergent weed control if indicated.
	4. Make chemical adjustment as recommended by the soil test.


	g. Modified Existing Soil (SOIL Suitable for planting with indicated modification)
	i. General definition: Surface soil in the areas designated on the soils plan as Modified Existing Soil has been altered and or graded before or during the construction process but is still considered acceptable for planting and long-term health of th...
	1. The Design Professional shall verify that the soil in the designated areas is suitable for the specified modification at the beginning of planting bed preparation work in that area. In the event that the work of this project construction has damage...
	2. General requirements for all soil modifications:
	a. Take soil samples, test for chemical properties, and make appropriate adjustments.
	b. Unless otherwise instructed, remove all existing plants, root thatch, and non-soil debris from the surface of the soil using equipment that does not add to the compaction in the soil.
	c. All soil grading, tilling and loosening must be completed at times when the soil moisture is below field capacity. Allow soil to drain for at least two days after any rain event more than 1 inch in 24 hours, or long enough so that the soil does not...
	d. Pre-emergent is not permitted.


	ii. Restoration Soil: Modified existing soil – soil removed, stockpiled, and spread
	1. Description of condition to be modified: Existing soil that is suitable for reuse as Planting Soil but is in the wrong place of elevation or cannot be adequately protected during construction. Soil is to be harvested, stockpiled and re-spread with ...
	1. Soil to be amended per required soil tests.

	2. Modifications:
	a. Excavate existing soil from the areas and to depths designated on the drawings. Stockpile in zones proposed by the Contractor.
	i. Prepare a soil stockpile plan for approval.

	b. Excavate soil using equipment and methods to preserve the clumps and peds in the soil. Generally, this means using the largest piece of equipment that is practical for the project size and scope.
	c. Protect stockpiles from erosion by compacting or tracking the soil surface, covering with breathable fabric or planting with annual grasses as appropriate for the season, location, and length of expected time of storage.
	d. Re-spread soil as required in Part 3 of this specification.


	iii. Modified existing soil – If required for compacted subsoil
	1. Description of condition to be modified: Deep soil compaction the result of previous grading, filling and dynamic or static compaction forces. Original A horizon likely removed or buried. The soil organic matter, pH and chemistry in the A horizon i...
	2. Soil Fracturing:
	a. Step one: After grading and removing all plants and debris from the surface, spread 2 – 3 inches of Compost over the surface of the soil. Loosen the soil to depth of 18 - 24 inches, using a backhoe to dig into the soil through the Compost. Lift and...
	b. Step 2: Spread 3-4 inches of Compost over the ripped area and fracture subsoil with Airtech Technology into the top 6 inches of the soil surface.

	3. Following soil fracturing the average penetration resistance should be less than 250 psi to the depth of the ripping or fracturing.
	4. Do not start planting into fractured soil until soil has been settled or leave grades sufficiently high to anticipate settlement of 10 – 15% of fractured soil depth.

	iv. Modified existing soil – low organic matter -
	1. Description of condition to be modified: Low soil organic matter and/or missing A horizon but soil is not compacted except for some minor surface compaction. The soil organic matter, pH and/or chemistry are likely not suitable for the proposed plan...
	2. Modifications:
	a. Spread 3 - 4 inches of Compost over the surface of the soil and make chemical adjustment as recommended by the soil test.
	b. Till Compost into the top 6 inches of the soil.


	v. Modified existing soil – soil within the root zone of existing established trees and areas for new plantings. To be completed under direction of Project Design Professional or Owner only.
	1. Description of condition to be modified: Surface compaction near or above root limited levels in the upper soil horizon, the result of traffic or other mechanical compaction; condition to be modified only for the establishment of new plantings with...
	2. Modifications:
	a. Only modify soil in planting areas or planting holes for new plant materials to keep root and soil disturbance to a minimum.
	b. Remove the tops of all plants to be removed from the root zone. Do not grub out the roots of plants to be removed.
	c. Use a pneumatic air knife to loosen the top 9-12 inches of the soil. Surface roots may move and separate from soil during this process but the bark on roots should not be broken.
	i. Pneumatic air knife shall be as manufactured by:
	Concept Engineering Group, Inc., Verona, PA or
	Supersonic Air Knife, Inc., Allison Park, PA


	d. Make chemical adjustment as recommended by the soil test and add 2 - 3 inches of Compost over the soil.
	e. Using the pneumatic air knife, mix the Compost into the top 6 – 8 inches of the loosened soil.
	f. Work in sections such that the entire process - including irrigation - can be completed in one day. Apply approximately one inch of water over the loosened soil at the completion of each day’s work. Apply mulch, plantings or turf as indicated on th...



	h. Planting soil Mixes
	1. General definition: Mixes of Existing Soil or Imported Topsoil, Coarse Sand, and or Compost to make a new soil that meets the project goals for the indicated planting area. These may be mixed off site or onsite and will vary in Mix components and p...
	2. Sod Infiltration Soil Mix: Soil mix for sod field areas should meet the following specifications
	1. Provide 6” depth of sod infiltration mix soil.
	b. Infiltration mix soil should consist of existing soils mixed with 50% sand.



	PART 3 – EXECUTION
	3.1 SITE EXAMINATION
	A. Prior to installation of Planting Soil, examine site to confirm that existing conditions are satisfactory for the work of this section to proceed.
	1. Confirm that the subgrade is at the proper elevation and compacted as required.
	2. Confirm that surface all areas to be filled with Planting Soil are free of construction debris, refuse, compressible or biodegradable materials, stones greater than 2 inches diameter, soil crusting films of silt or clay that reduces or stops draina...
	3. Confirm that no adverse drainage conditions are present.
	4. Confirm that no conditions are present which are detrimental to plant growth.
	5. Confirm that utility work has been completed per the drawings.
	6. Confirm that irrigation work, which is shown to be installed below prepared soil levels, has been completed.

	B. If unsatisfactory conditions are encountered, notify the Design Professional immediately to determine corrective action before proceeding.

	3.2 COORDINATION WITH PROJECT WORK
	A. The Contractor shall coordinate with all other work that may impact the completion of the work.
	B. Prior to the start of work, prepare a detailed schedule of the work for coordination with other trades.
	C. Coordinate the relocation of any irrigation lines, heads or the conduits of other utility lines that are in conflict with tree locations. Root balls shall not be altered to fit around lines. Notify the Design Professional of any conflicts encountered.

	3.3 GRADE AND ELEVATION CONTROL
	A. Provide grade and elevation control during installation of Planting Soil. Utilize grade stakes, surveying equipment, and other means and methods to assure that grades and contours conform to the grades indicated on the plans.

	3.4 SITE PREPARATION
	A. Excavate to the proposed subgrade. Maintain all required angles of repose of the adjacent materials as shown on the drawings or as required by this specification. Do not over excavate compacted subgrades of adjacent pavement or structures. Maintain...
	B. Remove all construction debris and material including any construction materials from the subgrade.
	C. Confirm that the subgrade is at the proper elevation and compacted as required. Subgrade elevations shall slope approximately parallel to the finished grade and/or toward the subsurface drain lines as shown on the drawings.
	D. In areas where Planting Soil is to be spread, confirm subgrade has been scarified.
	E. Protect adjacent walls, walks and utilities from damage or staining by the soil. Use 1/2 inch plywood and or plastic sheeting as directed to cover existing concrete, metal and masonry work and other items as directed during the progress of the work.
	1. At the end of each working day, clean up any soil or dirt spilled on any paved surface.
	2. Any damage to the paving or site features or work shall be repaired at the Contractor’s expense.


	3.5 SOIL MOISTURE
	A. Volumetric soil moisture level, in both the Planting Soil and the root balls of all plants, prior to, during and after planting shall be above permanent wilt point and below field capacity for each type of soil texture within the following ranges.
	B. The Contractor shall confirm the soil moisture levels with a moisture meter (Digital Soil Moisture Meter, DSMM500 by General Specialty Tools and Instruments, or approved equivalent). If moisture is found to be too low, the planting holes shall be f...

	3.6 PLANTING SOIL and planting soil mix INSTALLATION
	A. Prior to installing any Planting Soil from stockpiles or Planting Soil Mixes blended off site, the Design Professional shall approve the condition of the subgrade and the previously installed subgrade preparation and the installation of subsurface ...
	B. All equipment utilized to install or grade Planting Soils shall be wide track or balloon tire machines rated with a ground pressure of 4 psi or less. All grading and soil delivery equipment shall have buckets equipped with 6-inch-long teeth to scar...
	C. Install the Planting Soil in 12 inch lifts maximum to the required depths. Apply compacting forces to each lift as required to attain the required compaction. Scarify the top of each lift prior to adding more Planting Soil by dragging the teeth of ...
	D. Phase work such that equipment to deliver or grade soil does not have to operate over previously installed Planting Soil. Work in rows of lifts the width of the extension of the bucket on the loader. Install all lifts in one row before proceeding t...
	E. Where possible place large trees first and fill Planting Soil around the root ball.
	F. Installing soil with soil or mulch blowers or soil slingers shall not be permitted due to the over mixing and soil ped breakdown cause by this type of equipment.
	G. Where travel over installed soil is unavoidable, limit paths of traffic to reduce the impact of compaction in Planting Soil. Each time equipment passes over the installed soil it shall reverse out of the area along the same path with the teeth of t...
	H. The depths and grades shown on the drawings are the final grades after settlement and shrinkage of the compost material. The Contractor shall install the Planting Soil at a higher level to anticipate this reduction of Planting Soil volume. A minimu...

	3.7 COMPACTion requirements for installed or modified Planting Soil
	A. Compact installed Planting Soil to the compaction rates indicated and using the methods approved for the soil mockup. Compact each soil lift as the soil is installed.
	B. Existing soil that is modified by tilling fracturing shall have a density to the depth of the modification, after completion of the loosening, such that the penetrometer reads approximately 75 to 250 psi at soil moisture approximately the mid-point...
	C. Installed Planting Soil Mix and re-spread existing soil shall have a soil density through the required depth of the installed layers of soil, such that the penetrometer reads approximately 75 to 250 psi at soil moisture approximately the mid-point ...
	D. Planting Soil compaction shall be tested at each lift using a penetrometer calibrated to the mockup soil and its moisture level. The same penetrometer and moisture meter used for the testing of the mockup shall be used to test installed soil throug...
	E. Maintain moisture conditions within the Planting Soil during installation or modification to allow for satisfactory compaction. Suspend operations if the Planting Soil becomes wet. Apply water if the soil is overly dry.
	F. Provide adequate equipment to achieve consistent and uniform compaction of the Planting Soils. Use the smallest equipment that can reasonably perform the task of spreading and compaction. Use the same equipment and methods of compaction used to con...
	G. Do not pass motorized equipment over previously installed and compacted soil except as authorized below.
	1. Light weight equipment such as trenching machines or motorized wheelbarrows is permitted to pass over finished soil work.
	2. If work after the installation and compaction of soil compacts the soil to levels greater than the above requirements, follow the requirements of the paragraph "Over Compaction Reduction" below.


	3.8 OVER COMPACTION REDUCTION
	A. Any soil that becomes compacted to a density greater than the specified density and/or the density in the approved mockup shall be dug up and reinstalled. This requirement includes compaction caused by other sub-contractors after the Planting Soil ...
	B. Surface roto tilling shall not be considered adequate to reduce over compaction at levels 6 inches or greater below finished grade.

	3.9 INSTALLATION OF CHEMICAL ADDITIVES
	A. Following the installation of each soil and prior to fine grading and installation of the Compost till layer, apply chemical additives as recommended by the soil test, and appropriate to the soil and specific plants to be installed.
	B. Types, application rates and methods of application shall be approved by the Design Professional prior to any applications.

	3.10 FINE GRADING
	A. The Design Professional shall approve all rough grading prior to the installation of Compost, fine grading, planting, and mulching.
	B. Grade the finish surface of all planted areas to meet the grades shown on the drawings, allowing the finished grades to remain higher (10 – 15% of depth of soil modification) than the grades on the grading plan, as defined in paragraph Planting Soi...
	C. Utilize hand equipment, small garden tractors with rakes, or small garden tractors with buckets with teeth for fine grading to keep surface rough without further compaction. Do not use the flat bottom of a loader bucket to fine grade, as it will ca...
	D. Provide for positive drainage from all areas toward the existing inlets, drainage structures and or the edges of planting beds. Adjust grades as directed to reflect actual constructed field conditions of paving, wall and inlet elevations. Notify th...
	E. Provide smooth, rounded transitions between slopes of different gradients and direction. Modify the grade so that the finish grade before adding mulch and after settlement is one or two inches below all paving surfaces or as directed by the drawings.
	F. Fill all dips and remove any bumps in the overall plane of the slope. The tolerance for dips and bumps in shrub and ground cover planting areas shall be a 2-inch deviation from the plane in 10 feet. The tolerance for dips and bumps in lawn areas sh...

	3.11 INSTALLATION OF COMPOST TILL LAYER
	A. After Planting Soil Mixes are installed in planting bed areas and just prior to the installation of shrub or groundcover plantings, spread 3 – 4 inches of Compost over the beds and roto till into the top 4 - 6 inches of the Planting Soil. This step...

	3.12 CLEAN-UP
	A. During installation, keep the site free of trash, pavements reasonably clean and work area in an orderly condition at the end of each day. Remove trash and debris in containers from the site no less than once a week.
	1. Immediately clean up any spilled or tracked soil, fuel, oil, trash or debris deposited by the Contractor from all surfaces within the project or on public right of ways and neighboring property.

	B. Once installation is complete, wash all soil from pavements and other structures. Ensure that mulch is confined to planting beds and that all tags and flagging tape are removed from the site. The Design Professional seals are to remain on the trees...
	1. Make all repairs to grades, ruts, and damage to the work or other work at the site.
	2. Remove and dispose of all excess Planting Soil, subsoil, mulch, plants, packaging, and other material brought to the site by the Contractor.


	3.13 PLANTING SOIL AND MODIFIED EXISTING SOIL PROTECTION
	A. The Contractor shall protect installed and/or modified Planting Soil from damage including contamination and over compaction due to other soil installation, planting operations, and operations by other Contractors or trespassers. Maintain protectio...
	B. Loosen compacted Planting Soil and replace Planting Soil that has become contaminated as determined by the Design Professional. Planting Soil shall be loosened or replaced at no expense to the Owner.
	a. Till and restore grades to all soil that has been driven over or compacted during the installation of plants.
	b. Where modified existing soil has become contaminated and needs to be replaced, provide imported soil that is of similar composition, depth and density as the soil that was removed.


	3.14 PROTECTION DURING CONSTRUCTION
	A. The Contractor shall protect planting and related work and other site work from damage due to planting operations, operations by other Contractors or trespassers.
	1. Maintain protection during installation until the date of plant acceptance (see specifications section 329300 – Plants). Treat, repair or replace damaged work immediately.
	2. Provide temporary erosion control as needed to stop soil erosion until the site is stabilized with mulch, plantings or turf.

	B. Damage done by the Contractor, or any of their sub-contractors to existing or installed plants, or any other parts of the work or existing features to remain, including large existing trees, soil, paving, utilities, lighting, irrigation, other fini...

	3.15 Substantial Completion Acceptance
	A. Upon written notice from the Contractor, the Owners Representative shall review the work and decide if the work is substantially complete.
	B. The date of substantial completion of the planting soil shall be the date when the Design Professional accepts that all work in Planting, Planting Soil, and Irrigation installation sections is complete.

	3.16 FINAL ACCEPTANCE / SOIL SETTLEMENT
	A. At the end of the plant warranty and maintenance period, (see Specification section 329300 - Plants) the Design Professional shall observe the soil installation work and establish that all provisions of the contract are complete and the work is sat...
	1. Restore any soil settlement and or erosion areas to the grades shown on the drawings. When restoring soil grades remove plants and mulch and add soil before restoring the planting. Do not add soil over the root balls of plants or on top of mulch.

	B. Failure to pass acceptance: If the work fails to pass final acceptance, any subsequent observations must be rescheduled as per above. The cost to the Owner for additional observations will be charged to the Contractor at the prevailing hourly rate ...
	END OF SECTION 329100



	329200_TurfandGrasses
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Seeding.
	2. Sprigging.
	3. Native seed, Meadow grasses and wildflowers.
	4. Erosion-control material(s).

	B. Related Requirements:
	1. Section 329100 "Planting Soil" for soil preparation prior to planting.
	2. Section 329300 "Plants" for trees, shrubs, ground covers, and other plants as well as border edgings and mow strips.


	1.3 DEFINITIONS
	A. Finish Grade: Elevation of finished surface of planting soil.
	B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. They also include substances or mixtures in...
	C. Pests: Living organisms that occur where they are not desired or that cause damage to plants, animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi, ...
	D. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. See Section 329100 "Planting Soil” and drawing designati...
	E. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site in coordination with monthly meetings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For landscape Installer.
	B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed. Include the year ...
	1. Certification of each seed mixture for turfgrass sod and native grass plugs. Include identification of source and name and telephone number of supplier.

	C. Product Certificates: For fertilizers, from manufacturer.
	D. Pesticides: Product label and manufacturer's application instructions specific to Project.
	E. Herbicides: Product label and manufacturer's application instructions specific to Project.
	F. Copies of current certifications of contracted service providers for herbicide or pesticide application.
	G. Documentation of training provided to personnel, such as a state agricultural extension certification program to identify pests and diseases.

	1.6 CLOSEOUT SUBMITTALS
	A. As-builts to indicate where on site plan the Bermudagrass or Bermudagrass hybrid has been planted.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful turf and meadow establishment.
	1. Professional Membership: Installer shall be a member in good standing of either the National Association of Landscape Professionals or AmericanHort.
	2. Experience:  Five years' experience in turf installation in addition to requirements in Section 014000 "Quality Assurance/Quality Control."
	3. Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	4. Personnel Certifications: Installer's personnel assigned to the Work shall have certification in one of the following categories from the National Association of Landscape Professionals:
	a. Landscape Industry Certified Technician - Exterior.
	b. Landscape Industry Certified Lawn Care Manager.
	c. Landscape Industry Certified Lawn Care Technician.

	5. Pesticide Applicator: State licensed, commercial.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of compliance with state and Federal laws, as applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk materials with appropriate certificates.


	1.9 FIELD CONDITIONS
	A. Planting Restriction, perennials and warm season grasses: Plant during one of the following periods. Coordinate planting periods with initial maintenance periods to provide required maintenance from date of planting completion. Perennials, and warm...
	1. Spring Planting: March 15 to May 15.
	2. Summer Planting: May 15 to September 15.
	3. Fall Planting: September 15 to October 15.

	B. Planting Restrictions, sod: Do not plant Bermudagrass sod if temperatures are expected to be 45 degrees Fahrenheit or lower within a 2-week period of laying sod.
	C. Weather Limitations: Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained. Apply products during favorable weather conditions according to man...


	PART 2 -  PRODUCTS
	2.1 SEED
	A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species:
	1. Permanent grassing to be Tifway 419 Bermudagrass, Certified Number 1 Quality/Premium, Blue Tag.
	2. Quality: State-certified seed of grass species as listed on the drawings for solar exposure.


	2.2 TURFGRASS SPRIGS
	A. Turfgrass Sprig: Celebration Bermudagrass, Cynodon dactylon ‘Celebration’ or approved equal, 100% weed free. Furnish viable sprigs of uniform density, color, and texture that are strongly rooted and capable of vigorous growth and development when p...

	2.3 NATIVE SEED, MEADOW GRASSES AND WILDFLOWERS
	A. “Meadow” Seed Mix: Fresh, clean, and dry new seed, of mixed species to be the following mix:
	1. Mix 199: Steep Slope Stabilization Mix at 7.5 PLS Pounds per acre. Mix 199 - Steep Slope Stabilization Native Mix - Roundstone Native Seed Company

	B. Seed Carrier: Inert material, as recommended by product supplier
	C. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity exceeds 5 mph.
	1. Before sowing, mix seed with seed carrier at a ratio as recommended by product supplier
	2. Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	3. Do not use wet seed or seed that is moldy or otherwise damaged.

	D. Sow seed at a rate indicated per seed mix.
	E. Brush seed into top 1/16 inch of soil, tamp lightly, and water with fine spray.
	F. Protect seeded areas from hot, dry weather or drying winds by applying compost mulch within 24 hours after completing seeding operations. Soak areas, scatter mulch uniformly to a thickness of 3/16 inch, and lightly tamp surface smooth.
	G. Water newly planted areas and keep moist until native seed mix or meadow is established.

	2.4 FERTILIZERS
	A. Fertilizer application type and amounts to be determined by results of soil tests.
	B. Fertilizers shall not be used during rainy seasons, before predicted heavy rainfall events or during summer months.
	C. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight.
	2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory.


	2.5 MULCHES
	A. Straw Mulch: Provide air-dry, clean, mildew- and seed-free, threshed straw of wheat, rye, oats, or barley. Hay will not be allowed due to the potential presences of invasive species.
	B. Compost Mulch: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content of 2 to 5 deciSiemens/m; not exceeding 0.5 percen...
	1. Organic Matter Content: 50 to 60 percent of dry weight.
	2. Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	C. Fiber Mulch: Biodegradable, cellulose-fiber mulch; nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	D. Nonasphaltic Tackifier: Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.

	2.6 PESTICIDES AND HERBICIDES
	A. General: The use of pesticides and herbicides is limited. Apply pesticides and other chemical products and biological control agents according to requirements of authorities having jurisdiction and manufacturer's written recommendations. Coordinate...
	Pesticides: Chemical Pesticide application should be considered as a last resort of the IPM and only as authorized by the Owner. Provide owner with two weeks to review pesticide authorization. Provide documentation of all non-chemical IMP methods used...
	B. Post-Emergent Herbicides (Selective and Nonselective): Effective for controlling weed growth that has already germinated. Use is prohibited except in situations where rampant weed growth in turf or natural areas is evident and other methods (mechan...
	1. The following nonselective herbicides are permitted with prior approval by Owner and Design Professional
	a. Herbicidal Soap such as Bayer Advanced NATRIA Grass and Weed Killer or approved equal.
	b. Biosafe: Ammonium nonanoate or approved equal
	c. Avenger Citrus Oil or approved equal.
	d. Burnout II Weed & Grass Killer clove oil
	e. Bonide BurnOut Citric Acid and Clove Oil

	2. The following selective herbicides are permitted with prior approval by Owner and Design Professional
	a. Ortho Elementals Lawn Weed Killer
	b. Fiedsta
	c. Iron X
	d. Bayer Natria Lawn Weed Control


	C. Pre-Emergent Herbicide (Selective and Nonselective): Are NOT PERMITTED.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting installation and performance of the Work.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Suspend planting operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Design Professional and replace with new planting soil.

	3.2 PREPARATION
	A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
	2. Protect grade stakes set by others until directed to remove them.

	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.3 TURF AREA PREPARATION
	A. General: Prepare planting area for soil placement and mix planting soil according to Section 329100 "Planting Soil." Rototill, scarify, fracture or otherwise develop the planting soil layer as indicated in the drawings.
	B. Placing Planting Soil: Place and mix planting soil in place over exposed subgrade.
	1. Reduce elevation of planting soil to allow for soil thickness of sod.

	C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry before planting. Do not create muddy soil.
	D. Before planting, obtain Design Professional's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.4 TURF SEEDING
	A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity exceeds 5 mph.
	1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	2. Do not use wet seed or seed that is moldy or otherwise damaged.
	3. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate indicated according to supplier’s recommendation.
	C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with slopes exceeding 1:4 with erosion-control blankets installed and stapled according to manufacturer's written instructions.
	E. Protect seeded areas with erosion-control mats where indicated on Drawings; install and anchor according to manufacturer's written instructions.
	F. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch. Spread uniformly at a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches in loose thickness over seeded areas. Spread by hand, blower, or other suitable...
	1. Anchor straw mulch by crimping into soil with suitable mechanical equipment.

	G. Protect seeded areas from hot, dry weather or drying winds by applying compost mulch within 24 hours after completing seeding operations. Soak areas, scatter mulch uniformly to a thickness of 3/16 inch and roll surface smooth.

	3.5 HYDROSEEDING
	A. Hydroseeding: Mix specified seed, slow-release fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application. Continue mixing until uniformly blended into homogeneous slurry suitable for hydraulic application.
	1. Mix slurry with nonasphaltic tackifier.
	2. Spray-apply slurry uniformly to all areas to be seeded in a one-step process. Apply slurry at a rate so that mulch component is deposited at not less than 1500-lb/acre dry weight, and seed component is deposited at not less than the specified seed-...
	3. Spray-apply slurry uniformly to all areas to be seeded in a two-step process. Apply first slurry coat at a rate so that mulch component is deposited at not less than 500-lb/acre dry weight, and seed component is deposited at not less than the speci...


	3.6 TURF MAINTENANCE
	A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf. Roll, regrade, and replant bare or eroded areas and remulch to prod...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes. Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease. Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to convey water from sources and to keep turf uniformly moist to a depth of 4 inches.
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch. Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall precipitation is adequate.

	C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified height without cutting more than one-third of grass height. Remove no more than one-third of grass-leaf growth in initial or subsequent mowings. Do not delay ...
	1. Mow bermudagrass to a height of 1.5 inch.

	D. Turf Postfertilization: Apply mature stable compost as fertilizer after initial mowing and when grass is dry.

	3.7 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Design Professional:
	1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, in accordance with North Carolina Erosion and Sediment Control coverage requirements.
	2. Satisfactory Plugged Turf: At end of maintenance period, the required number of plugs has been established as well-rooted, viable patches of grass, and areas between plugs are free of weeds and other undesirable vegetation.

	B. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.8 NATIVE SEED, GRASS AND WILDFLOWER MEADOW MAINTENANCE
	A. Maintain and establish meadow by watering, weeding, mowing, trimming, replanting, and performing other operations as required to establish a healthy, viable meadow. Roll, regrade, and replant bare or eroded areas and re-mulch. Provide materials and...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes. Replace materials and meadow damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep meadow and soil free of pests and pathogens or disease. Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering: Install and maintain temporary piping, hoses, and meadow-watering equipment to convey water from sources and to keep meadow uniformly moist.
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch. Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water meadow with fine spray at a minimum rate of 1/2 inch per week for eight weeks after planting unless rainfall precipitation is adequate.


	3.9 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, and legally dispose of them off Owner's property.
	C. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic. Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	D. Remove nondegradable erosion-control measures after grass establishment period.

	3.10 MAINTENANCE SERVICE
	A. Refer to Section 329301 Maintenance for turf grass.
	B. Native Seed, Meadow Grass and Wildflower Maintenance Service: Refer to Section 329301 Maintenance for perennial and native grass area maintenance.



	329300_Plants
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Trees.
	2. Shrubs.
	3. Ground Covers.
	4. Plants.
	5. Planting soils and soil amendments.
	6. Fertilizers and Mulches
	7. Stakes and guys.
	8. Initial Maintenance of Landscape Material

	B. Related Requirements:
	1. Section 329200 "Turf and Grasses" for turf (lawn) and meadow planting, hydroseeding, erosion-control materials, planting soils and soil testing.
	2. Section 311000 “Site Clearing” for preliminary land disturbance activities
	3. Section 312000 “Earth Moving” for earthwork and grading.
	4. Section 329301 “Maintenance” for maintenance requirements.


	1.3 REFERENCES
	A. ANSI Z60.1-2004 American Standard for Nursery Stock.

	1.4 DEFINITIONS
	A. Backfill: The earth used to replace or the act of replacing earth in an excavation.
	B. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	C. Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they were grown, with a ball size not less than sizes indicated, wrapped with burlap, tied, rigidly supported, and drum laced with twine with the root flare visible a...
	D. Balled and Potted Stock: Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container. Ball size is not less than sizes indicated.
	E. Bare-Root Stock: Plants with a well-branched, fibrous-root system developed by transplanting or root pruning, with soil or growing medium removed, and with not less than the minimum root spread according to ANSI Z60.1-2004 for type and size of plan...
	F. Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container. Container shall be rigid enough to hold ball...
	G. Defective plant: Any plant that fails to meet the plant quality requirement of this specification.
	H. End of Warranty Final Acceptance: The date when the Design Professional accepts that the plants and work in this section meet all the requirements of the warranty. It is intended that the materials and workmanship warranty for Planting, Planting So...
	I. Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted plants established and grown in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag. Fabric bag size is not less than diameter, depth, and volume requir...
	J. Finish Grade: Elevation of finished surface of planting soil.
	K. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. They also include substances or mixtures in...
	L. Pests: Living organisms that occur where they are not desired or that cause damage to plants, animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi, ...
	M. Planting Area: Areas to be planted.
	N. Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and organic fertilizers to produce a soil mixture best for plant...
	O. Plant; Plants; Plant Material: These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	P. Root Flare: (Also called root crown, root collar, trunk flare, flare): The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	Q. Stem Girdling Roots: Any root typically more than ¼ inch diameter currently touching the trunk, or with the potential to touch the trunk, above the root collar approximately tangent to the trunk circumference or circling the trunk. Roots shall be c...
	R. Structural root: One of the largest roots emerging from the root collar.
	S. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	T. Subsoil:  All soil beneath the topsoil layer of the soil profile and typified by the lack of organic matter and soil organisms.
	U. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	V. TMECC: Test Methods for Evaluating Compost and Compost Manufactures.
	W. USCC: United States Composting Council.
	X. 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...

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Plant Materials: Include quantities, sizes, quality, and sources for plant materials.
	2. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to the Project.
	3. Plant Photographs: Include color photographs in digital format of specimen plant material as it will be furnished to the Project.  Take photographs from an angle depicting true size and condition of the typical plant to be furnished.  Include a sca...

	B. Samples for Verification: For each of the following:
	1. Organic Mulch: 1 quart volume of each organic mulch required in sealed plastic bags
	2.
	labeled with composition of materials by percentage of weight and source of mulch.  Each sample shall be typical of the lot of material to be furnished; provide an accurate representation of color, texture and organic makeup.
	2.        a. Shredded Bark Mulch as described in this specification.
	b. Compost Mulch as described in this specification.
	2.  Biochar Soil Amendment: 5-pound jug of specified product for approval.


	1.6 INFORMATIONAL SUBMITTALS                                                                                                                                                                                                                               ...
	A. Qualification Data: For landscape Installer. Include list of similar projects completed by Installer demonstrating Installer's capabilities and experience. Include project names, addresses, and year completed, and include names and addresses of own...
	B. Product Certificates: For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis of standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	C. Regional Supplier Requirements
	1. Growing facilities for trees, shrubs, perennials, groundcovers, vines and native/ornamental grasses to be procured from vendors within a 250-mile radius of project site.
	2. Native seed mixes to be procured from vendors within a 500-mile radius of project site.

	D. Material Test Reports:  For existing in-place surface soil and imported or manufactured topsoil – see 329200 – Turf and Grasses.
	E. Copies of current certifications of contracted service providers for herbicide or pesticide application.
	F. Documentation of training provided to personnel, such as a state agricultural extension certification program to identify pests and diseases.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of plants during a calendar year. Submit before expiration of required maintenance periods.
	B. Reports:  Maintenance contractor shall provide a monthly report along with invoice fully describing work performed, deviations from base conditions and corrective actions taken inclusive of any reports by subs such as arborist or horticulturist, an...
	C. Warranty:  Sample of special warranty.
	D. Planting Schedule indicating anticipated dates and locations for each type of planting.
	E. Plant Material Record Drawings:
	1. Legibly mark drawings to record actual construction
	2. Indicate horizontal locations, referenced to permanent surface improvements.
	3. Identify field changes of dimensions and detail changes made by change order.
	4. Soils Test Results
	5. Quantities and scientific names of species of plants.


	1.8 QUALITY ASSURANCE
	A. All landscaping and irrigation shall be performed by same contractor and shall be a single firm specializing in this work and must have a minimum of 5 years experience.
	B. Installer Qualifications: A qualified landscape installer whose work has resulted in successful establishment of plants.
	1. Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	2. Pesticide Applicator:  State licensed, commercial.

	C. Benchmark Soil-Testing Laboratory Qualifications:  An independent or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of test...
	D. Microbiology Compost Testing Laboratory Qualifications: Soil Foodweb ™ Oregon, LLC or owner approved equal.
	E. Supplemental Compost Testing Laboratory Qualifications: An independent or university laboratory with the experience and capability to conduct the testing indicated and approved by the USCC’s STA program. All compost tests shall be performed using t...
	F. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1-2004.
	1. Do not make substitutions.  If specified material is not obtainable, submit proof of non-availability to Design Professional with a proposal for use of equivalent material.
	2. Provide healthy, vigorous stock, grown in recognized nursery in accordance with good horticultural practice and free of disease, insects, eggs, larvae, and defects such as knots, sun-scald, injuries, abrasions, or disfigurement.

	G. Measurements:  Measure according to ANSI Z60.1-2004-2004.  Do not prune to obtain required sizes.
	1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take height measurements from or near the top of the root flare for field-grown stock and container grown stock.  Measure main body of tree or shrub for height ...
	2. Other Plants:  Measure with stems, petioles, and foliage in their normal position.

	H. Plant Material Inspection and Selection:
	1. At least one month prior to the expected planting date, the Contractor shall request that the Design Professional provide a representative to select and tag stock to be planted under this section. The Contractor shall pay for the transportation, su...
	2. The Contractor shall be responsible to certify the availability of quality plants in specified sizes from his/her sources of supply prior to requesting that the Design Professional make plant source inspections.  In the event plants at the inspecti...
	3. Unless specifically designated otherwise, a representative of the Contractor shall accompany the Design Professional on all plant material selection field trips.
	4. All trees for the project shall be individually tagged for approval with the Design Professional's seals, and no trees shall be accepted for delivery to the site without such seals.  Representative samples only of shrubs and ground cover plants may...
	5. Plants to be inspected shall be in locations and conditions that allow direct and un-obscured inspection by the Design Professional. Container grown or balled and burlapped shrubs shall be pulled from holding blocks by the nurseryman for scrutiny b...
	6. Inspection and approval of plants at the source shall not impair the right of subsequent inspection and rejection upon delivery to the site, or during the progress of the work if the Design Professional finds that plants do not meet the requirement...

	I. Preinstallation Conference:  Conduct conference at Project site to comply with requirements of Division 01 “Project Meetings”.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of compliance with state and Federal laws if applicable. Protect materials from det...
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk organic fertilizers, lime, and soil amendments with appropriate certificates.

	C. Deliver bare-root stock plants within 24 hours of digging. Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting. Transport in covered, temperature-cont...
	D. Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not bend or bind-tie trees or shrubs in such a manner as to destr...
	E. Handle planting stock by root ball.
	F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F until planting.
	G. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.
	H. Deliver plants after preparations for planting have been completed and install immediately. If planting is delayed more than six hours after delivery, set plants and trees in shade, protect from weather and mechanical damage, and keep roots moist.
	1. Heel-in bare-root stock. Soak roots that are in less than moist condition in water for two hours. Reject plants with dry roots.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray. Water as often as necessary to maintain root systems in a moist, but not overly wet condition.

	I. Inspection certifications required by law shall accompany each shipment invoice or order to stock and on arrival the certificate shall be filed with the Design Professional.
	J. Any plant stock not planted within 48 hours of delivery must be heeled in with wood chip mulch.

	1.10 PROJECT CONDITIONS
	A. Field Measurements: Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Any damage to utilities shall be repaired at contractor’s expense.
	C. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary services or utiliti...
	1. Notify Owner no fewer than two days in advance of proposed interruption of each service or utility.
	2. Do not proceed with interruption of services or utilities without Owner’s written permission.

	D. Planting Restrictions: Coordinate installation of planting materials during normal planting season for each type of plant material required.
	E. Weather Limitations: Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained. Apply products during favorable weather conditions according to man...
	F. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated or approved by Design Professional.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.11 WARRANTY
	A. It is the responsibility of the Contractor to make known any site conditions which may be harmful or growth inhibiting to the plan materials specified, prior to the installation of said materials.
	B. Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.  Warranty shall cover any plant loss due to weather damage to plants ins...
	b. Structural failures including plantings falling or blowing over.

	2. Warranty Periods: From date of Substantial Completion:
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  2 years
	b. Ground Covers, Biennials, Perennials, and Other Plants:  2 years

	3. Include the following remedial actions as a minimum:
	a. Immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period. Unhealthy is defined as having discoloration, change in form or shape, growth disturbance, blight, dieback, wilt and collapse, spots and lesio...
	c. Replace with plants of same size and species as specified.
	d. A limit of one replacement of each plant is required except for losses or replacements due to failure to comply with requirements.
	e. Provide extended warranty for period equal to original warranty period, for replaced plant material.

	4. Satisfaction of Warranty:
	a. Contractor shall request, by written notice, inspection of final acceptance to take place within one week before or after end of warranty period.
	b. If plants are in satisfactory condition, the Contractor shall receive a written notice of warranty compliance.
	c. Replace rejected work and continue maintenance until work is inspected by Design Professional and found acceptable.



	1.12 MAINTENANCE SERVICE
	A. Initial Maintenance Service for Trees and Shrubs:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue until plantings are acceptab...
	1. Refer to maintenance specification Section 329301

	B. Initial Maintenance Service for Ground Cover and Other Plants:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue until plantings...
	1. Refer to maintenance specification Section 329301

	C. Submit written instructions for proposed Contractor maintenance and continuing Owner maintenance.


	PART 2 -  PRODUCTS
	2.1 PLANT MATERIAL
	A. General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant List, Plant Schedule, or Plant Legend indicated on Drawings and complying with ANSI Z60.1-2004; and with hea...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch in diameter; or with stem girdlin...
	2. Collected Stock: Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1-2004 for types and form of plants required. Plants of a larger size may be used if acceptable to Architect, with a proportionate increase in size of roots or balls.
	C. Submit to the Design Professional, for approval, plant sources including the names and locations of nurseries proposed as sources of acceptable plants, and a list of the plants they will provide. The plant list shall include the botanical and commo...
	D. Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball, which begins at root flare according to ANSI Z60.1-2004. Root flare shall be visible before planting.
	E. Labeling: Label each plant of each variety, size, and caliper with a securely attached, waterproof tag bearing legible designation of common name and full scientific name, including genus and species. Include nomenclature for hybrid, variety, or cu...
	F. If formal arrangements or consecutive order of plants is indicated on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.

	2.2 ORGANIC FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 4 percent nitrogen and 20 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Slow-Release Organic fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory.


	2.3 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Provide lime in form of ground dolomitic limestone.

	B. Perlite:  Horticultural perlite, soil amendment grade.
	C. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.4 ORGANIC SOIL AMENDMENTS
	A. Biochar:  Fixed carbon root zone amendment produced with engineered Biocarbon as supplied by CoolTerra Organic.
	1. Lawn areas: Incorporate CoolTerra into top 4 inches of turf areas during soil preparation at a rate of 35 lbs/1,000 sf.
	2. Shrub and landscape areas: Incorporate CoolTerra into landscape backfill at a rate of 50 lbs/cy, or 1/3 cup per gallon size of plant.
	3. Tree plantings: Incorporate CoolTerra 5% by volume into landscape backfill, approx. 30 cups per 4” caliper tree planting.

	B. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	1. In lieu of decomposed wood derivatives, mix partially decomposed wood derivatives with ammonium nitrate at a minimum rate of 0.15 lb/cu. ft. (2.4 kg/cu. m) of loose sawdust or ground bark, or with ammonium sulfate at a minimum rate of 0.25 lb/cu. f...

	C. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...
	D. Water: Potable.

	2.5 ORGANIC COMPOST
	A. Nutrient Grade Compost: Well-composted, stable, and weed-free organic matter, pH range of 6.0-8.5; moisture content 30-60 percent by wet weight basis; 98 percent passing through 3/4-inch (19-mm) sieve; soluble salt content of 5 deciSiemens/m maximu...
	1. Organic Matter Content:  45 to 70 percent of dry weight.   TMECC 5.07-A
	2. Stability evolution rate of less than 8 (6)   TMECC 5.08-F777 test method
	3. Chemical contaminants to meet or exceed US EPA Class A standard, 40 CFR § 503.13, Tables 1 and 3 levels
	4. Biological contaminants, including select pathogens, fecal coliform bacteria and salmonella to meet or exceed US EPA Class A Standard, 40 CFR § 503.32(a) levels.  Method 9221E
	5. Maturity (Bioassay) for Seed Emergence and Seedling Vigor shall be minimum 90 percent.  TMECC 05.05-A test method
	6. Carbon-to-Nitrogen Ratio (C:N) ~15 +/- 1

	B. Biological requirements for Organic Compost include:
	1. Testing shall be done for Active Bacteria, Total Bacteria, Active Fungi, Total Fungi, Flagellates, Amoebae, Ciliates, Total Nematodes, Actino Bacteria, Plant Available N supply and details on the Nematodes found including type, genus and quantity.
	2. Flagellates present: 10,000 / gram minimum
	3. Amoebae present: 10,000 / gram minimum
	4. Ciliates present: 10,000 / gram minimum
	5. Total Nematodes: 20 / gram
	6. Organism Biomass Ratios shall be in the range of:
	a. Total Fungi to Total Bacteria: 0.75 to 1.5
	b. Active Fungi to Total Fungi: .01 to 0.1
	c. Active Bacteria to Total Bacteria: .01 to 0.1
	d. Active Fungi to Active Bacteria: 0.75 to 1.5



	2.6 MULCHES
	A. Shredded Aged Hardwood Mulch:  Biodegradable, shredded aged hardwood mulch; nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; not exceeding 0.5 percent inert contaminants and free of substances t...

	2.7 PESTICIDES AND HERBICIDES
	A. General: The use of pesticides and herbicides is limited. Apply pesticides and other chemical products and biological control agents according to requirements of authorities having jurisdiction and manufacturer's written recommendations. Coordinate...
	Pesticides: Chemical Pesticide application should be considered as a last resort of the IPM and only as authorized by the Owner. Provide owner with two weeks to review pesticide authorization. Provide documentation of all non-chemical IMP methods used...
	B. Post-Emergent Herbicides (Selective and Nonselective): Effective for controlling weed growth that has already germinated. Use is prohibited except in situations where rampant weed growth in turf or natural areas is evident and other methods (mechan...
	1. The following nonselective herbicides are permitted with prior approval by Owner and Design Professional
	a. Herbicidal Soap such as Bayer Advanced NATRIA Grass and Weed Killer or approved equal.
	b. Biosafe: Ammonium nonanoate or approved equal
	c. Avenger Citrus Oil or approved equal.
	d. Burnout II Weed & Grass Killer clove oil
	e. Bonide BurnOut Citric Acid and Clove Oil

	2. The following selective herbicides are permitted with prior approval by Owner and Design Professional
	a. Ortho Elementals Lawn Weed Killer
	b. Fiedsta
	c. Iron X
	d. Bayer Natria Lawn Weed Control


	C. Pre-Emergent Herbicide (Selective and Nonselective): Are NOT PERMITTED.

	2.8 TREE-STABILIZATION MATERIALS
	A. Staking of trees is to be limited to areas of high pedestrian traffic, soft soils or on steep slopes as directed by Design Professional or Owner during construction.
	B. Tree guying rootball anchors to be flat woven polypropylene material, 3/4 inch wide, and 900 lb. break strength. Color to be Green. Product to be ArborTie manufactured by Deep Root Partners, L.P. or approved equal.
	C. Wooden stakes to be 2x2, untreated pine.
	D. Below ground anchorage systems to be constructed of 2 x 2 dimensional untreated wood securing (using 3 inch long screws) horizontal portions to 4 feet long vertical stakes driven straight into the ground outside the root ball.
	E. Submit manufacturer’s product data for approval.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive plants, with Installer present, for compliance with requirements and conditions affecting installation and performance of the Work.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Verify that plants and vehicles loaded with plants can travel to planting locations with adequate overhead clearance.
	3. Suspend planting operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable or which is dusty.

	B. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.
	D. Beginning of installation means acceptance of existing conditions.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Newly Graded Subgrades:  In areas where soil has been compacted during construction, loosen subgrade to a depth of 12 – 15 inches.  Remove stones larger than 1/2 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and lega...
	D. Planting Soil - Remove stones larger than 1-1/2 inches (38 mm) in any dimension roots, plants, sod, clods, clay lumps, pockets of coarse sand, concrete slurry, concrete layers or chunks, cement, plaster, building debris, and other extraneous materi...
	1. Ratio of Loose Compost to Surface Soil by Volume:  To be determined by Microbiology Material Test Report.
	2. Ratio of inorganic soil amendments to Surface Soil by Volume: To be determined by Additional Microbiology Material Test Report.

	E. Spread Planting Soil to a depth not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet. Fully mix amendments into the topsoil layer per 329100 Planting...
	F. Lay out plants at locations directed by Design Professional. Stake locations of individual trees and shrubs and outline areas for multiple plantings.
	G. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.3 PLANTING AREA ESTABLISHMENT
	A. Slope all subgrades to positively drain plant beds.
	B. Loosen subgrade of planting areas and remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter.
	1. Apply superphosphate organic fertilizer directly to subgrade before loosening.
	2. Thoroughly blend landscape backfill/planting soil off-site before spreading or spread topsoil, apply soil amendments and organic fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing organic fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing organic fertilizer.
	c. Prevent lime from contacting roots of acid-loving plants.

	3. Spread planting soil to a depth shown on the drawings per each planting soil type (100 mm) but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	a. Spread approximately one-half the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 4 inches (100 mm) of subgrade.  Spread remainder of planting soil.


	C. Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.
	D. Before planting, obtain Design Professional's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.
	EXCAVATION FOR TREES AND SHRUBS
	E. Planting Pits and Trenches: Excavate circular planting pits with sides sloping inward at a 45-degree angle. Excavations with vertical sides are unacceptable. Trim perimeter of bottom leaving center area of bottom raised slightly to support root bal...
	1. Excavate width as detailed on drawings.
	2. Excavate at least 12 inches wider than root spread and deep enough to accommodate vertical roots for bare-root stock.
	3. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	4. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	5. Maintain angles of repose of adjacent materials to ensure stability. Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	6. Maintain supervision of excavations during working hours.
	7. Keep excavations covered or otherwise protected overnight.
	8. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous backfill over tile.

	F. Backfill Soil: Subsoil and topsoil removed from excavations may be used as backfill soil if meets planting soil testing requirements.
	G. Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer: Drill 6-inch- diameter holes, 24 inches apart, into free-draining strata or to a depth of 10 feet, whichever is less, and backfill with free-draining material.

	H. Drainage: Notify Design Professional if subsoil conditions evidence unexpected water seepage or retention in tree or shrub planting pits.
	I. Fill excavations with water and allow to percolate away before positioning trees and shrubs.

	3.4 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1-2004. If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk. After soil remova...
	B. Roots: Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly; do not break.
	C. Remove entire root cage from root ball before planting.
	D. Set each plant plumb and in center of planting pit or trench with root flare above adjacent finish grades as indicated on drawings.

	3.5 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches. Do not prune for shape.
	B. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural and arboricultural practices. Unless otherwise indicated by Design Professional, do not cut tree leaders; remove only injured, dying, or dead branches ...
	C. Do not apply pruning paint to wounds.

	3.6 TREE STABILIZATION
	A. Do not stake or guy trees unless specifically required by the Contract Documents, or in the event the Contractor feels that staking is the only alternative way to keep particular trees plumb.
	1. The Design Professional shall have the authority to require that trees are staked or to reject staking as an alternative way to stabilize the tree.
	2. Trees that required heavily modified root balls to meet the root quality standards may become unstable. The Design Professional may choose to reject these trees rather than utilize staking to temporarily support the tree.

	B. Trees that are guyed shall have their guys and stakes removed after one full growing season or at other times as required by the Design Professional.
	C. Tree guying shall utilize the tree staking and guying materials specified. Guying to be tied in such a manner as to create a minimum 12-inch loop to prevent girdling. Refer to manufacturer’s recommendations and the planting detail for installation.
	1. Plants shall stand plumb after staking or guying.
	2. Stakes shall be driven to sufficient depth to hold the tree rigid.

	A. Root-Ball Stabilization: Install at- or below-grade stabilization system to secure each new planting by the root ball unless otherwise indicated.
	1. Wood Hold-Down Method: Place vertical stakes against side of root ball and drive them into subsoil; place horizontal wood hold-down stake across top of root ball and screw at each end to one of the vertical stakes.
	a. Install stakes of length required to penetrate at least to the dimension indicated on Drawings below bottom of backfilled excavation. Saw stakes off at horizontal stake.
	b. Install screws through horizontal hold-down and penetrating at least 1 inch into stakes. Predrill holes if necessary to prevent splitting wood.
	c. Install second set of stakes on other side of root trunk for larger trees.

	2. Proprietary Root-Ball Stabilization Device: Install root-ball stabilization system sized and positioned as recommended by manufacturer unless otherwise indicated and according to manufacturer's written instructions.


	3.7 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated on Drawings.
	B. Use planting soil for backfill.
	C. Dig holes 1-1/2 times the width of rootball to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that minimally disturbs the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.8 PLANTING AREA MULCHING
	A. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees in Turf Areas:  Apply shredded bark mulch ring of 3” average thickness, with radius dimension as indicated on detailed drawings around trunks or stems.  Do not place mulch within 3 inches of trunks or stems.
	2. Planting Areas:  Apply 3” average thickness of organic mulch over whole surface of planting area and finish level with adjacent finish grades.  Do not place mulch within 3 inches (75 mm) of trunks or stems.


	3.9 PLANT MAINTENANCE
	A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations a...
	B. Fill in, as necessary, soil subsidence that may occur because of settling or other processes. Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease. Use integrated pest management practices when possible to minimize use of pesticides and reduce hazards. Treatments include physi...

	3.10 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents according to authorities having jurisdiction and manufacturer's written recommendations. Coordinate applications with Owner's operations and others in proximity to the Work....
	B. Pre-Emergent Herbicides (Not permitted for planting locations)
	C. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat already-germinated weeds and invasive plants and according to manufacturer's written recommendations.

	3.11 REPAIR AND REPLACEMENT
	A. General: Repair or replace new trees and other plants that are damaged by construction operations, in a manner approved by Design Professional.
	1. Submit details of proposed pruning and repairs.
	2. Perform repairs of damaged trunks, branches, and roots within 24 hours, if approved.
	3. Replace trees and other plants that cannot be repaired and restored to full-growth status, as determined by Design Professional.

	B. Remove and replace trees that are more than [30 percent dead or in an unhealthy condition] or are damaged during construction operations that Design Professional determines are incapable of restoring to normal growth pattern.
	1. Provide new trees of same size as those being replaced for each tree.
	2. Species of Replacement Trees: Same species being replaced.


	3.12 CLEANING AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades. Maintain protection during installation and maintenance periods. Treat, repair, or replace damaged plantings.
	C. After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.13 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris. Appropriately incorporate surplus soil and subsoil for on-site use. Legally dispose trash and uncompostable or unrecyclable debris off Owner's prop...

	3.14 INSPECTION AND ACCEPTANCE
	A. When landscape work is substantially complete, Design Professional will make and inspection to determine acceptability.
	1. Landscape work may be inspected for acceptance in portions as agreeable to Design Professional, provided each portion of work offered for Inspection is complete, including maintenance.
	2. When work does not comply with requirements, replace rejected work and continue specified maintenance until reinspected by Design Professional and found to be acceptable.  Remove materials promptly from project site.
	3. Following Design Professional’s inspection of installed material, remove all flags, labels, tags, or other non-biodegradable materials from trees and shrubs.
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