JOINT VENTURE STATEMENT

We the undersigned do hereby give notice to our agreement to propose as a joint venture on the
Project and by submitting the foregoing form and related information; have read such documents; and

that such documents are true and correct and contain no material misrepresentations.

(Name of Joint Venture)

(Name of Firm)

(Signature)

Signed and sworn to me before this

(Notary Public)

My commission expires:

day of

, 20

(Name of Firm)

(Signature)

Signed and sworn to me before this

(Notary Public)

My commission expires:

Proposal Form

day of
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END OF SECTION
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ADDENDUM NO. 5
NORTH TEXAS MUNICIPAL WATER DISTRICT

CONSTRUCTION MANAGER AT RISK LOWER BOIS D’ARC CREEK
RESERVOIR DAM AND INTAKE PROJECT

PROJECT NO. 344
NTD13565

February 12, 2015

PROPOSAL DATE: FEBRUARY 18, 2015

The following additions, deletions, modifications, or clarifications shall be made to the
appropriate sections of the plans and specifications and shall become a part of the
Contract Documents. Proposers shall acknowledge receipt of this Addendum in the
space provided on the Proposal Form.

BIDDING REQUIREMENTS:

1. 00 72 00 Paragraph 6.19(D): Delete in its entirety and replace with, “ D. The duration of
the warranty shall be for one year from the date of final completion of the entire Work or
any part of the Work as may be agreed to in writing by the parties based on the overall
schedule for the Project. Except as otherwise agreed in writing by the Owner, partial
occupancy or use of some or all of the Work or any part thereof shall not commence the
warranty obligations.”

2. 00 72 00 Paragraph 6.02 (B): Delete, “without Owner’s written consent” from the second
sentence. Insert after the second sentence, a new third sentence, “Work performed on the
Site between 6:00 p.m. and 7:00 a.m. and Work performed on Saturday, Sunday or any
District holiday will be allowed only with the Owner’s written consent, which shall not
be unreasonably withheld.”

3. 00 72 00 Paragraph 5.04 (C): In the Table titled “Workers’ Compensation, etc.”, Delete:
“$1,000,000” in three places and replace with “$500,000” in three places.

4. 00 72 00 Paragraph 5.04 (D): Delete in its entirety the table tilted “Insurance for Claims
of Damages” and replace with the table below:

ADDENDUM NO. 5
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Insurance for Claims of Damages

1) General Aggregate $1.000.000 / Occurrence

(Except Products - Completed Operations) $2.000,000 / Aggregate

2) Products -~ Completed Operations Aggregate $1.000.,000 / Qccurrence
$2.000.,000 / Aggregate

3) Personal and Advertising Injury $1,000,000

(One Person/Organization)

) Bach Occurrence $1,000.,000

{(Bodily Injury and Property Damage)

5) Limit Per Person — Medical Expense : $5.000

6) Personal Injury Liability coverage will 1,000,000

include claims arising out of Employment Practices

Liability, limited to coverage provided under
standard contract.

7 Property Damage Liability insurance will $1.000,000
provide explosion, collapse and underground

coverage where applicable

8) Watercraft Liability Policy. Coverage shall '$1.000.000
apply to all self-propelled vessels

9) Excess Liability, Umbrella Form to include $1.000.000
coverage of Watercraft Liability. General Aggregate
- Each Occurrence

5. 00 72 00 Paragraph 5.04 (G): Delete in its entirety the table titled, “ CMAR’s Contractual
Liability Insurance™ and replace with the table below:

CMAR’s Contractual Liability Insurance
1) General Aggregate $1,000,000
2) Each Occurrence (Bodily Injury and Property | $1,000,000
Damage

END OF ADDENDUM NO. 5

FREESE AND NICHOLS, INC.
TEXAS REGISTERED
ENGINEERING FIRM

F-2144
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DIVISION 01

GENERAL REQUIREMENTS



010101 CONSTRUCTION MANAGER AT RISK SERVICES
1.00 GENERAL

1.01  SERVICES INCLUDED

A. Provide the Construction Manager at Risk (CMAR) Services (the “Services”) (CMAR) for the
development and construction of the Project in accordance with the terms of the Contract
Documents, including but not limited to the balance of this document.

B. Provide the Services in accordance with the applicable sections of Texas Government Code
Chapter 2269 and any applicable Laws and Regulations.

C. Coordinate with various local and state agencies as required, obtain permits and arrange for
inspections by building officials.

D. Attend meeting with stakeholders, including regulatory agencies
E. Support the materials testing and quality assurance activities of the Owner.

F. Manage quality control on the Project to see that the construction meets the intent of the
Contract Documents.

G. Provide bonds and insurance.
Provide safe working conditions at the Site meeting OSHA standards as a minimum.
I.  Assist Owner and Engineer in resolving any issues or conflicts.

J.  Coordinate and manage the startup, initial operation of the facility and transition to Owner
operations.

K. Provide follow up to correct defects during the 1 year warranty period.

L. Provide CMAR Services in accordance with professional standards of skill, care and diligence
in a timely manner in accordance with the Project schedule and so that the Project shall be
completed as expeditiously and economically as possible within the Owner's Budget and in
the best interest of the Owner.

M. Itis anticipated that all the preconstruction and procurement services for the work
described in 00 11 19 1.01 A will be provided in the time period of 2015.

1.02  KEY PERSONNEL AND CONSULTANTS

A. Provide the services of the Key Personnel identified in the Proposal for the duration of the
Project. Substitution of other individuals for the Key Personnel and Alternate Key Personnel
identified in the Proposal or individuals previously approved can only be made with the
written consent of the Owner. Not providing the Key Personnel or Alternate Key Personnel
proposed may be the grounds for termination of this Agreement.

B. The CMAR may provide Services through one or more CMAR Team Members employed by
the CMAR provided, however, the CMAR shall remain responsible to the Engineer and the
Owner for all duties and obligations of the CMAR under this Agreement. Require CMAR
Team Member to comply with all terms and conditions of these Contract Documents unless
a written waiver is authorized by the Owner. The Services provided by the any CMAR Team
Member identified in the Proposal must be provided for the duration of the Project.

Construction Manager at Risk Services 010101-1
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Substitution of other CMAR team members for CMAR Team Members identified in the
Proposal or previously approved can only be made with the written consent of the Owner.
Not providing the CMAR Team Members proposed may be the grounds for termination of
this Agreement.

1.03  LIMITATIONS OF AUTHORITY

A. The CMAR shall have authority to act on behalf of the Engineer and the Owner only to the
extent provided in the Contract Documents. The CMAR does not have authority to bind the
Engineer or the Owner for the payment of any costs or expenses without the express
written approval of the Engineer or the Owner except as indicated by these Contract
Documents. Inthe event of an emergency affecting the safety of persons, the Project or
adjacent property, the CMAR, without special instruction or authorization, shall act
reasonably to prevent or minimize any threatened damage, injury or loss. The CMAR’s
authority to act on behalf of the Engineer or the Owner shall be modified only by Change
Order or Amendment.

1.04  QUALITY OF SERVICES

A. The Engineer, with the concurrence of the Owner, has the right to reject or disapprove any
portion of the CMAR’s Services for the Project. Written notice stating the reason for the
rejection or disapproval will be provided by the Engineer. Proceed with revisions to the
Services to attempt to satisfy the objections when requested by the Engineer. The CMAR
acknowledges that any review or approval by the Engineer and the Owner of any Services
performed by the CMAR pursuant to this Agreement shall not relieve the CMAR of the
CMAR'’s responsibility to properly and timely perform such Services.

1.05 PRE-CONSTRUCTION SERVICES FOR TERMINAL STORAGE RESERVOIR AND IMPOUNDMENT
CLEARING

The pre-construction services for the work described in 00 11 19 1.01 B will commence at
an earlier design complete date and will include the additional Services described
immediately below in paragraphs B and C. It is anticipated that all the preconstruction and -
procurement services for the work described in 00 11 19 1.01 B for the clearing will be in
2015 and for the TSR it will be the 3Q and 4Q 2017 and 1Q 2018.

B. Prior to 30% design complete include a preliminary evaluation of the scope of this work and
budget requirements to determine that CMAR will be able to construct the facilities
described in that program within the Owner's Budget using conceptual estimating
techniques. Discuss this preliminary appraisal along with any other quality management
and design review comments in accordance with paragraph 2.04 below with the Engineer
and Owner. Provide a preliminary schedule.

C. Prepare a more detailed estimate with supporting data as well as provide quality
management and design review comments when preliminary 30% design documents have
been prepared by the Engineer and approved by the Owner. Provide a preliminary master
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schedule. Update and refine this estimate at appropriate intervals agreed to by the Owner,
Engineer and CMAR.

2.00 PRE-CONSTRUCTION SERVICES

2.01 PROJECT MANAGEMENT

A. Attend periodic design meetings to provide consultation on aspects of the design that will
impact the budget, schedule and quality of the completed Project. Assume two meetings
per month.

1. Advise, assist, and provide recommendations on all aspects of the planning and design
of the Work: Consult with the Engineer and Owner regarding Site use and
improvements, and the selection of materials, building systems and equipment.

2. Provide recommendations on construction feasibility; actions designed to minimize
adverse effects of labor or material shortages; time requirements for procurement,
installation and construction completion; and factors related to construction cost
including estimates of alternative designs or materials, preliminary budgets and possible
opportunities for savings.

B. Provide input to the Owner and Engineer regarding current construction market, bidding
climate, status of key Subcontractor and Supplier markets, and other local economic
conditions. Develop Subcontractor and Supplier interest in the Project, consistent with Laws
and Regulations. Furnish Owner and Engineer a list of possible Subcontractors and
Suppliers, from whom Bids will be requested for each principal portion of the Work. Identify
preferred providers based on CMAR's previous experience for quality of work, on time
delivery and ability to complete work within bid amounts. Submission of this list is for
information and discussion purposes only and not for prequalification. The review of this
list will not require the Owner or Engineer to investigate the qualifications of proposed
Subcontractors and Suppliers, nor shall it waive the right of the Owner or Engineer to later
object to or reject any proposed Subcontractor or Supplier when Bids are considered.

C. Recommend a schedule for procurement of early Work Packages (which may include long-
lead time items) required to meet the Project schedule to the Owner and Engineer.
Determine if these items must be procured before execution of the GMP Amendment for
the entire Work or if such procurement must occur before that time to meet the Project
schedule. Assist the Owner and Engineer with the procurement of these Early Work
Packages by obtaining competitive Bids for these items..

D. Prepare GMP Proposals for Early Work Packages and the GMP for the entire Work.
E. Meet with Owner and Engineer to discuss GMP proposals.

F. Identify critical elements of the Work that may require special procurement processes, such
as prequalification of Subcontractors or Suppliers, requirement of certified or pre-qualified
installers or alternative contracting methods.

2.02 TIME MANAGEMENT

A. Provide a preliminary master schedule for the Project based on the design existing at the
time of Agreement execution. Incorporate the Engineer’s schedule for design into the
preliminary master schedule and include allowances provided by Engineer and Owner for
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2.03

reasonable periods required for the review and approval of items by the Engineer and the
Owner and for approvals of governmental authorities having jurisdiction over the Project.
Prepare the preliminary master schedule in a way that the detailed construction schedule
can be incorporated into the master schedule as the Project becomes better defined.

Identify critical design Milestones that must be met in order to keep the Project on
schedule. Coordinate and integrate the preliminary Project schedule with the activities of
the Owner, Engineer, and CMAR. Update the preliminary Project schedule as design
progresses to indicate proposed activity sequences and durations, Milestone dates for
receipt and approval of pertinent information, submittal of GMP Proposals preparation and
processing of Shop Drawings and Samples, delivery of materials or equipment requiring
long-lead time procurement, and Owner’s occupancy requirements.

Make appropriate recommendations to the Owner and Engineer if preliminary Project
schedule updates indicate that previously approved schedules may not meet Contract Time
requirements.

Revise the master schedule after the Guaranteed Maximum Price is established.

Prepare schedules in accordance with the requirements of Section 01 32 16 “Construction
Progress Schedules”.

COST MANAGEMENT

A. Provide a preliminary evaluation based on the existing design as of the date of Agreement

execution of the Owner’s program and budget requirements to determine that CMAR will
be able to construct the Project described in that program within the Owner's Budget using
conceptual estimating techniques. Discuss this preliminary appraisal with the Engineer and
Owner.

Prepare a detailed estimate with supporting data for review by the Owner and Engineer
when design development documents (60% design) have been completed by the Engineer
and approved by the Owner. Update and refine this estimate at appropriate intervals
agreed to by the Owner, Engineer and CMAR during the preparation of the Construction
Documents.

Prepare a pre-Bid line item estimate to be used for comparison of Bids received at the Bid
opening. Include a line item in the estimate for each anticipated Bid package, as well as line
items for general conditions, contingencies and other cost that will be incorporated into the
Guaranteed Maximum Price for the Project.

Make appropriate recommendations to the Owner and Engineer if any estimate exceeds
previously approved budgets or if volatility in the cost of selected materials or equipment
may drive cost above the Owner's Budget when Bids are received for Work. ldentify areas
where costs may be lower than original estimates and cost savings may be used to balance
the budget. Report to the Owner the cost of various design and construction alternatives,
including CMAR's assumptions in preparing its analysis, a variance analysis between budget
and preliminary estimate, and recommendations for any adjustments to the budget.
Consider costs relating to efficiency, usable life, maintenance, energy, and operation as part
of the cost analysis.
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E. Revise the construction cost estimate to reflect actual cost as determined by Bid amounts.
Use this revised estimate to establish the Schedule of Values used for periodic Applications
for Payment.

F. Notify the Owner and Engineer immediately if any construction cost estimate exceeds the
Owner's Budget.

G. Work with the Owner and Engineer at each stage in the design process to develop a GMP
within the Owner's Budget and a master schedule within Owner’s schedule.

2.04 QUALITY MANAGEMENT / DESIGN REVIEW

A. Review in-progress design documents, including the documents generally described as
design development documents (60%), and the 90% design complete Construction
Documents and provide input and advice on constructability, materials and equipment
selections, and availability. Provide timely suggestions for modifications to improve:

1. Constructability, including sequencing or coordination issues:
a. Adequacy of details for construction.
b. Potential conflicts during construction.
¢. Feasibility of construction.
d. Construction sequencing.
e. Ability to coordinate among Subcontractors and Suppliers.
f. Coordination between Contract Documents.
2. Operability:
a. Ability to minimize disruptions to existing operations.
b. Ability to complete construction connections to existing facilities or utilities.
c. Moadifications to facilitative initial startup and/or performance testing.
d. Ability of Owner to operate/maintain the facility when completed.
3. Risk Management:

a. Analyze construction risk to assess risk impact and develop appropriate risk
management strategies to minimize associated costs.

b. Provide recommendations for appropriéte allocation of construction risks.
c. Identify additional information that will help with risk assessment.

d. Suggest procurement strategies to minimize risk.

4. Possible use of patented or copyrighted products.
5. Legal requirements for Subcontractor and equipment procurement.
6. Construction cost.
7. Construction duration.
8. Completeness, consistency and clarity.
Construction Manager at Risk Services 010101-5
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9. Provide review comments in writing using the processes or procedures prescribed by
the Engineer.

B. The CMAR is not responsible for design of the Project. The CMAR does not control the
Project design or contents of the Contract Documents and does not assume responsibility or
liability for the Project design by performing these reviews. The CMAR’s review of the
Project design and Contract Documents and providing recommendations are only advisory
to the Engineer and Owner.

3.00 PROCUREMENT SERVICES

3.01 ASSEMBLE BID PACKAGES

A. Assemble appropriate Bid packages from the Contract Documents for distribution to
prospective Bidders for providing all elements of Work not included in the General
Conditions.

3.02  ADVERTISE FOR BIDS

A. Publicly advertise the Project soliciting Bids from Subcontractors and Suppliers for providing
all elements of Work not included in the General Conditions in accordance with provisions
of Texas Government Code 2267.

1. Include a notice in the advertisement for Bids that:
a. Describes the Work.

b. States the location at which Bidding Documents, Drawings, Specifications, and other
documents made available to the CMAR can be examined by all bidders.

c. States the time and place for submitting Bids.
d. States the time and place Bids will be opened.

2. Publish the advertisement in a manner that meets the requirements placed on the
Owner by Laws and Regulations.

a. Publish the advertisement at least twice in one or more newspapers of general
circulation in the county in which the Work is to be performed.

b. Publish the second notice on or before the 10th day before the first date Bids may
be submitted.

3. Mail notices to Subcontractor and Suppliers identified in accordance with Paragraph
2.01.B or any organization that requests in advance that notices for Bids be sent to it on
or before the date the first newspaper advertisement is published.

4. Send notices to at least two selected plan rooms that serve the area of the Project.
Digital copies of the Contract Documents will be provided for use in internet based
systems for procurement.

B. Maintain a list of all entities that have requested Bid documents for any portion of the
Project (plan holders) until Bids are received. Provide weekly updates of the planholders list
to the Engineer and Owner.
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C. Encourage multiple Subcontractors and Suppliers to submit Bids on the Project so that a
minimum of three Bids are received for each trade or Bid package. If less than three Bids are
received, the Owner shall decide to continue with review, selection and award or re-
evaluate the circumstances and decide on a different course of action.

D. Submit a Bid complying with the requirements for Bids from other Subcontractors and
Suppliers for any portion of the Work that the CMAR may wish to perform. The CMAR may
self-perform this portion of the Work if the Owner determines that the Bid of the CMAR
provides the best value to the Owner.

3.03  PRE-BID CONFERENCES

A. Conduct a pre-Bid conference with prospective Subcontractor and Suppliers to familiarize
them with:

1. Bid opportunities.

2. Special requirements of the Contract Documents.

3. Small, minority and women-owned business requirements.
4. Equal employment opportunity requirements.

5. Prevailing wage requirements.

B. Obtain responses from the Engineer to all questions at pre-Bid conferences which require a
modification to the Contract Documents. Prepare a record of the discussions at the pre-Bid
conference to assist the Engineer in preparing Addenda as appropriate. Review and
comment on Addenda prepared by the Engineer to incorporate responses to questions
raised during or as a result of the conference.

3.04 ADDENDA

A. Receive Addenda prepared by the Engineer. Review Addenda for clarity, consistency and
coordination. CMAR is not acting in a manner to assume responsibility or liability, in whole
or in part, for all or any part of the Project design or the content of the Contract Documents
by performing these reviews. Distribute Addenda regarding any changes in the Bid process
or Contract Documents to all plan holders. Require verification from plan holders that
Addenda have been received.
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3.05 OPENING BIDS

A.

Open bids submitted by Subcontractors and Suppliers for all elements of Work not included
in the General Conditions at the time and location so indicated in the advertisement for Bid
or as altered by addendum sent to ali plan holders.

Require sealed Bids submitted to Engineer for all Work which the CMAR proposes to
perform with their own resources. CMAR must also submit to Engineer a sealed Bid for this
work to be opened at the same time that other Bids for this Work are to be opened. CMAR
will be allowed to self-perform that Work for which they demonstrate best value in terms of
cost, schedule and quality of Work.

Review all Bids submitted in the presence of the Owner and Engineer in a way that does not
disclose the contents of the bid during the selection process to any entity other than the
Owner, Engineer and CMAR.

Compare Bids received to the line item budget prepared for the Project prior to the opening
of Bids in accordance with Paragraph 2.03.D. Resolve discrepancies or overlaps in Bid
packages to eliminate duplications or the omission of elements of the Work that are not
included in the General Conditions. Discuss each Bid received with the Owner and Engineer
and recommend which Bid received will provide best value for the Owner.

Evaluate any substitutions or alternate Bids submitted by Bidders. Engineer will evaluate
the substitute or alternate Bids to determine the technical merit and to determine that the
modifications offered are consistent with the intent of the Contract Documents. The
Engineer will determine if the substitution or alternate is acceptable. Substitutions will be
evaluated in accordance with provisions of Section 01 33 00 “Submittal Procedures.”

Owner will adjust the Guaranteed Maximum Price if the Owner requires the CMAR to
contract with a Subcontractor or Supplier different from the entity submitting the Bid on
which the Guaranteed Maximum Price is based. This adjustment will be made in the
Guaranteed Maximum Price or by Change Order if the Guaranteed Maximum Price has
already been established by Amendment.

Fulfill the contract requirements of any Subcontractor or Supplier that defaults in the
performance of the Work or fails to execute a contract after being selected. The Work of
this Subcontractor or Supplier may be performed directly by the CMAR or through a
replacement Subcontractor or Supplier at the discretion of the CMAR and Owner. The
Owner may direct the CMAR to obtain Bids for this Work if the cost proposed by the CMAR
or substitute Subcontractor or Supplier for this Work differs from the line item estimate by
more than ten percent of the line item amount. The CMAR will not be required to advertise
for this Work as required in Paragraph 3.01.

Make all Bids public after the award of contracts or not later than 7 days after the date of
the final selection of bids or proposals.

3.06  OPTIONS FOR COSTS EXCEEDING THE PROJECT BUDGET

A. Advise the Owner of market conditions, Bid issues, design issues or other factors which may
have had an impact causing bid prices to be higher than estimated. Discuss opportunities
for bringing the Project within budget with the Owner and Engineer to assist with making a
decision on how to proceed.
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B. Proceed with the Project if the opti : 064 fi
is-selected GMP exceeds the Owner’s Budget. Provide CMAR services as described in
these Contract Documents without additional compensation for Pre-construction
Services or Procurement Services. Other fees and expenses related to the cost of Work
will be adjusted in accordance with the new cost of Work.

C. Proceed with re-Bidding the Project . fi
is-selected and -D-determine if restructuring Bid packages may lead to lower Bid prices. Re-
Bid selected original bid packages or restructured Bid packages for portions of the Work
identified as having the potential to reduce the overall cost of construction to the Owner's
Budget if re-Bid. Advise the Owner and Engineer of impact to the schedule resulting from
re-Bidding portions of the Project. Provide CMAR Services for re-Bidding these portions of
the Project without additional compensation.

D. Mf the option described in the Agreement Section 9.02C is selected, -A-assist Engineer and fi
Owner in studies to revise the scope of the Project to bring the Project cost within the
Owner's Budget ifthe-option-described-inthe-Agreement-Section-9:02Cisselected. Provide
research and cost estimates to evaluate the potential cost savings of each proposed change
in scope. Advise the Owner and Engineer of impact to the schedule resulting from re-
Bidding portions of the Project and changes in Contract Time that will result from the
changed scope of Work. Provide CMAR services for consultation in modifying the Project
scope and rebidding these portions of the Project without additional compensation.

E. Revise the Project master schedule incorporating delays caused by actions taken to Project
within the Owner's Budget.

4.00 CONSTRUCTION SERVICES

4.01  SERVICES INCLUDED

A. Provide administration and management of the Project, schedule Work and coordination of
the Subcontractors and Suppliers, and manage construction Site safety and all other duties
and obligations that would be customary for a General Contractor to construct the Project in
accordance with the Contract Documents. Undertake and complete the Work through self-
performed Work, Subcontractors Work and Suppliers Work in accordance with the Contract
Documents. Maintain a competent, full-time staff at the Project at all times that Work is in
preparation or progress on the Project and establish and implement on-Site organization
and authority so that the Work on the Project may be accomplished on-time and within the
Guaranteed Maximum Price.

B. Services not specifically identified as being included in the Cost of Work related to providing
construction phase and post construction phase services.

4.02 TIME MANAGEMENT

A. Update the master schedule for the Project. Incorporate the schedules of Subcontractors
and Suppliers into the master schedule and include allowances mutually agreeable to
Owner, Engineer and CMAR for reasonable periods required for the review and approval of
items by the Engineer and the Owner and for approvals of governmental authorities having
jurisdiction over the Project. Prepare schedules in accordance with the requirements of
Section 01 32 16 “Construction Progress Schedules.”
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4.03

4.04

4.05

B.

C.

Require each Subcontractor and Supplier to provide records for any materials that require
long lead-time and to certify to the CMAR that such materials have been ordered for timely
delivery to the Project. Review the sufficiency of the Subcontractor’s and Suppliers’
workforce and the number and types of equipment assigned and provided by each to the
Project. Manage Subcontractors and Suppliers to maintain adequate workforce and
equipment to complete the Project within the Contract Time.

Comply with the requirements for time management included in the Contract Documents.

COST MANAGEMENT

A.

B.

Provide a revised anticipated cash flow based on the construction schedule that is
consistent with the Guaranteed Maximum Price. Provide an Earned Value Report each
month with the Application for Payment in the format prescribed by the Engineer. Maintain
and audit report based on the preliminary base line cost breakdown developed during
Procurement Services to show initial estimate, bids received, bid selected, amount awarded
and amount drawn against that amount each month. Show all funds used from contingency
funds, and the current total for this amount.

Comply with the requirements for cost management included in the Contract Documents.

QUALITY MANAGEMENT

A.

B.

Manage the quality of construction on the Project so that the completed Project will meet
the requirements of the Contract Documents. Inspect the Work of each Subcontractor or
Supplier for conformance with the Contract Documents. Correct defective Work performed
by the CMAR, Subcontractors or Suppliers. Report defective Work to the Engineer.

Comply with the requirements for quality management included in the Contract Documents.

WARRANTY CORRECTION WORK

A.

Provide Services for the correction of defects in the Work during the 1 year warranty period
and subsequent follow up on warranty items.

END OF SECTION
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011100 SUMMARY OF WORK
1.00 GENERAL

1.01 WORKINCLUDED

A. Construct Work as described in the Contract Documents.

1. Provide the materials, equipment, and incidentals required to make the Project
completely operable.

2. Provide the labor, equipment, tools, and consumable supplies required for a complete
Project.

3. Provide the civil, architectural, structural, mechanical, electrical, instrumentation and all
other Work required for a complete and operable Project.

4. Test and place the completed Project in operation.

5. Provide the special tools, spare parts, lubricants, supplies, or other materials as
indicated in Contract Documents for the operation and maintenance of the Project.

6. Install Owner provided products and place in operation.

7. Drawings and Specifications do not indicate or describe all of the Work required to
complete the Project. Additional details required for the correct installation of selected
products are to be provided by the Contractor and coordinated with the Engineer.

1.02  JOB CONDITIONS

A. The General Conditions, the Supplementary Conditions, and General Requirements apply to
each Section of the Specifications.

B. Comply with all applicable state and local codes and regulations pertaining to the nature
and character of the Work being performed.

1.03  WORK UNDER OTHER CONTRACTS

A. Inthe event that work under other contracts becomes necessary, Contractor is to
coordinate effort for this additional work through the Engineer.

1.04 WORKBY OWNER

A. The Owner does not plan to perform Work that may impact construction scheduling,
testing, and startup.

B. Owner will provide normal operation and maintenance of the existing facilities during
construction, unless otherwise stated.

1.05 OWNER-SELECTED PRODUCTS

A. There are no products pre-selected by Owner for this project. It is anticipated that all
products will be purchased by the CMAR.

1.06 OWNER-PROVIDED PRODUCTS

Summary of Work 011100-1
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A. There are no products to be provided directly by Owner for this project. It is anticipated
that all products will be purchased by the CMAR.

1.07 CONSTRUCTION OF UTILITIES

A. Utility companies or their contractors will provide new or enhanced utilities for this Project.
Coordinate with others performing Work connected to this Project. Cost associated with
providing permanent power will be included in the Cost of Work.

B. Power and Electrical Services:

1.

2
3.
4

Owner will provide permanent power connections for the Site through the power utility.
Cost for providing permanent power will be paid for by the Owner.
Contractor is required to coordinate and cooperate with others performing this Work.

Power company will provide the construction to the property line or other point shown
on the Drawings.

Provide conduit, conductors, pull boxes, manholes, and other appurtenances for the
installation of power cable between the property line and the transformer and between
the transformer and the main power switch.

Test conductors in accordance with Section 01 40 00 “Quality Requirements” and
coordinate with the power company to energize the system when ready.

Pay for temporary power, including but not limited to construction cost, meter
connection, fees and permits.

When permanent power is available at the Site, the Contractor may use this power
source in lieu of temporary power source he has been using.

a. Notify Engineer and Owner of intent to use the permanent power source.

b. Arrange with the power utility and pay the charges for connections and monthly
charges for use of this power.

Pay for the temporary power consumed until the Project has been accepted as
substantially complete.

C. Telephone Services:

1. Owner will provide permanent telephone service for the Site through the telephone
utility.

2. Cost for providing permanent telephone service will be paid for by the Owner as a Cost
of Work.

3. Coordinate and cooperate with others performing this Work.

4. Telephone company will provide construction to the property line or other point shown
on the Drawings.

5. Provide conduit, cable, pull boxes, manholes, and other appurtenances for the
installation of telephone cable between the property line or other point shown on the
Drawings and the main telephone terminal board.
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6. Test all cable and connections in accordance with Section 01 40 00 “Quality
Requirements” and coordinate with the telephone company to ring out all lines on the
system when ready.

7. Pay for temporary service, including, but not limited to construction cost, telephones
and equipment, connection fees and permit.

8. When permanent telephone is available at the Site, the Contractor may use this system
in lieu of temporary lines he has been using.

a. Notify Engineer and Owner of intent to use the permanent telephone system.

b. Arrange with the Telephone Utility and pay the charges for connections and
monthly charges for use of this service.

9. Pay for the service until the Project has been accepted as substantially complete.

1.08 NOMINATED SUBCONTRACTOR

A.

There are no Subcontractors nominated by Owner for this project. It is anticipated that all
subcontract will be provided by the CMAR.

1.09 OCCUPANCY

A.

As soon as any portion of the structure and equipment are ready for use, the Owner shall
have the right to operate the portion upon written notice to the Contractor.

Testing of equipment and appurtenances including specified test periods, training, and
startup does not constitute acceptance for operation.

Owner may accept the facility for continued use after startup and testing at the option of
the Owner. If acceptance is delayed at the option of the Owner, shut down facilities per
approved Operation and Maintenance procedures.

The execution of bonds is understood to indicate the consent of the surety to these
provisions.

Provide an endorsement from the insurance carrier permitting occupancy of the structures
and use of equipment during the remaining period of construction.

Conduct operations to insure the least inconvenience to the Owner and general public.

2.00 PRODUCTS

2.01 MATERIALS

A.

Provide materials and products per the individual Sections of the Specifications.

END OF SECTION
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012900 PAYMENT PROCEDURES

1.00 GENERAL

1.01 WORKINCLUDED

A. Payments for Work shall conform to the provisions of the General Conditions, the
Supplementary Conditions, the Agreement, and this Section.

B. Submit Applications for Payment at the prices indicated in the Agreement.

1. Prices for each item in the Agreement shall include but not be limited to cost for:

a.

b.

Mobilization, demobilization, cleanup, bonds, and insurance.

Professional services including but not limited to engineering and legal fees.
The products to be permanently incorporated into the Project.

The products consumed during the construction of the Project.

The labor and supervision to complete the Project.

The equipment, including tools, machinery, and appliances required to complete the
Project.

The field and home office administration and overhead costs related directly or
indirectly to the Project.

Any and all kinds, amount or class of excavation, backfilling, pumping or drainage,
sheeting, shoring and bracing, disposal of any and all surplus materials, permanent
protection of all overhead, surface or underground structures; removal and
replacement of any poles, conduits, pipelines, fences, appurtenances and
connections, cleaning up, overhead expense, bond, public liability and
compensation and property damage insurance, patent fees, and royalties, risk due
to the elements, and profits, unless otherwise specified.

2. Provide Work not specifically set forth as an individual payment item but required to
provide a complete and functional system. These items are a subsidiary obligation of
the Contractor and are to be included in the Contract Price.

3. Payment will be made for materials on hand.

a.

Payment Procedures

Store materials properly on-Site per Section 01 31 00 “Project Management and
Coordination.”

1). Payment will be made for the invoice amount less the specified retainage.

2). Provide invoices at the time materials are included on the materials-on-hand
tabulation.

Provide documentation of payment for materials on hand with the next payment
request. Adjust payment to the amount actually paid if this differs from the invoice
amount. Remove items from the materials on hand tabulation if this
documentation is not provided so payment will not be made.

Payment for materials on hand is provided for the convenience of the Contractor
and does not constitute acceptance of the product.
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4. The Work covered by progress payments becomes the property of the Owner at the
time of payment.

1.02  SCHEDULE OF VALUES AND PAYMENTS

A. Submit a detailed Schedule of Values for the Work to be performed on the Project.

1. Submit schedule within 10 days prior to submitting the first Application for Payment.

2. Lineitems in the Agreement are to be used as line items in the schedule.

3. Payment will be made on the quantity of Work completed per Contract Documents
during the payment period and as measured per this Section.

a.

Payment Procedures

Payment amount is the Work quantity measured multiplied by the unit prices for
that line item in the Agreement.

Payment on a unit price basis will not be made for Work outside finished
dimensions shown in the Contract Documents.

Partial payments will be made for lump sum line items in the Agreement.

1). Lump sum line items in the Agreement are to be divided into smaller unit prices
to allow more accurate determination of the percentage of the item that has
been completed.

2).

a).

b).

c).

d).

e).

f).

Provide adequate detail to allow more accurate determination of the
percentage of Work completed for each item.

Provide prices for items that do not exceed $50,000.00. An exception may
be made for equipment packages that cannot be subdivided into units or
subassemblies.

Separate product costs and installation costs.

{1). Product costs include cost for product, delivery and unloading costs,
royalties and patent fees, taxes, and other cost paid directly to the
Subcontractor or Supplier.

(2). Installation costs include cost for the supervision, labor and equipment
for field fabrication, erection, installation, startup, initial operation and
Contractor's overhead and profit.

Lump sum items may be divided into an estimated number of units.

(1). The estimated number of units times the cost per unit must equal the
lump sum amount for that line item.

(2). Contractor will receive payment for all of the lump sum line item.

Include a directly proportional amount of Contractor's overhead and profit
for each line item.

Divide principal subcontract amounts into an adequate number of line items
to allow determination of the percentage of Work completed for each item.

These line items may be used to establish the value of Work to be added or
deleted from the Project.
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3). Correlate line items with other administrative schedules and forms:
a). Progress Schedule.
b). List of Subcontractors.
c). Schedule of allowances.
d). Schedule of alternatives.
e). List of products and principal Suppliers.
f). Schedule of Submittals.

4). Costs for mobilization shall be listed as a separate line item and shall be actual
cost for:

a). Bonds and insurance.
b). Transportation and setup for equipment.

c). Transportation and/or erection of all field offices, sheds and storage
facilities.

d). Salaries for preparation of submittals required before the first Application
for Payment.

e). Salaries for field personnel assigned to the Project related to the
mobilization of the Project.

(1). Mobilization may not exceed 3 percent of the total Contract Price. Cost
for mobilization may be submitted only for Work completed.

5). The sum of all values listed in the schedule must equal the total Contract
amount.

4. Submit a schedule indicating the anticipated schedule of payments to be made by the
Owner. Schedule shall indicate:

a. The Application for Payment number.
b. Date the request is to be submitted.
c. Anticipated amount of payment to be requested.

5. Update the Schedule of Values quarterly or more often if necessary to provide a
reasonably accurate indication of the funds that the Owner will need to have available
to make payment to the Contractor for the Work performed.

B. Provide written approval of the Schedule of Values, Application for Payment form, and
method of payment by the Surety Company providing performance and payment bonds
prior to submitting the first Application for Payment. Payment will not be made without this
approval.

1.03 PAYMENT PROCEDURES FOR CONSTRUCTION MANAGER AT RISK SERVICES

A. Submit Applications for Payment per the procedures indicated in Section 01 33 00
“Submittal Procedures.” Payment for Construction Manager at Risk services for Pre-
construction Services, Procurement Services and Construction Services are to be based the
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earned value of the lump sum fee. Submit a Schedule of Values in the Application for
Payment format to be used. This Schedule of Values is to be based on the detailed cost
breakdown submitted with the Proposal.

B. Submit Applications for Construction Manager at Risk fees no more frequently than
monthly. Show the earned value as the percent complete for each task in the Schedule of
Values for Construction Manager Fees.

1.04 PAYMENT PROCEDURES FOR CONSTRUCTION

A. Submit Applications for Payment per the procedures indicated in Section 01 33 00
“Submittal Procedures.” Submit a Schedule of Values in the Application for Payment format
to be used.

B. Applications for Payment may be submitted on a pre-printed form as indicated in Section 01
3113 13 “Forms” or may be generated by computer. Computer generated payment
requests must have the same format and information indicated in the pre-printed form and
be approved by the Engineer.

1. Indicate the total Contract Price and the Work completed to date on the Tabulation of
Values for Original Contract Performed (Attachment "A".)

2. Include only approved Change Order items in the Tabulation of Extra Work on Approved
Change Orders (Attachment "B".)

3. List all materials on hand that are presented for payment on the Tabulation of Materials
on Hand (Attachment "C".) Once an item has been entered on the tabulation it is not to
be removed.

4. Include the Project Summary Report (Attachment "D") with each Application for
Payment. Data included in the Project Summary Report are to be taken from the other
tabulations. Include a completed summary as indicated in with each Applications for
Payment submitted.

a. Number each application sequentially and indicate the payment period.

b. Show the total amounts for value of original Contract performed, extra work on
approved Change Orders, and materials on hand on the Project Summary Report.
Show total amounts that correspond to totals indicated on the attached tabulation
for each.

¢. Note the number of pages in tabulations in the blank space on the Project Summary
Report to allow a determination that all sheets have been submitted.

d. Execute Contractor's certification by the Contractor's agent of authority and
notarize for each Application for Payment.

5. Do not alter the Schedule of Values and the form for the submission of requests without
the written approval of the Engineer once these have been approved by the Engineer.

6. Final payment requires additional procedures and documentation per Section 01 70 00
“Execution and Closeout Requirements.”

C. Progress payments shall be made as the Work progresses on a monthly basis.
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1. End the payment period on the day indicated in the Agreement and submit an
Application for Payment for Work completed and materials received since the end of
the last payment period.

2. Atthe end of the payment period, submit a draft copy of the Application for Payment
for that month to the Owner. Agreement is to be reached on:

a. The percentage of Work completed for each lump sum item.

b. The quantity of Work completed for each unit price item.

c. The percentage of Work completed for each approved Change Order item.
d. The amount of materials on hand.

3. Onthe basis of these agreements the Contractor is to prepare a final copy of the
Application for Payment and submit it to the Owner for approval.

4. The Engineer will review the payment request and if appropriate will recommend
payment of the request to the Owner.

D. Provide a revised and up-to-date Progress Schedule per Section 01 32 16 “Construction
Progress Schedules” with each Application for Payment.

E. Provide Project photographs per Section 01 32 33 “Photographic Documentation” with each
Application for Payment.

1.05 ALTERNATES AND ALLOWANCES

A. Include amounts for specified Alternate Work in the Agreement in accordance with Section
01 23 10 “Alternates and Allowances.”

B. Include amounts for specified Allowances for Work in the Agreement in accordance with 01
23 10 “Alternates and Allowances.”

1.06  MEASUREMENT PROCEDURES

A. Measure the Work described in the Agreement for payment. Payment will be made only for
the actual measured and/or computed length, area, solid contents, number and weight,
unless otherwise specifically provided. No extra or customary measurements of any kind will
be allowed.

END OF SECTION
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013100

PROJECT MANAGEMENT AND COORDINATION

1.00 GENERAL
1.01 WORKINCLUDED

A. Furnish equipment, manpower, products, and other items necessary to complete the
Project with an acceptable standard of quality and within the Contract Time. Construct
Project in accordance with current safety practices.

B. Manage Site to allow access to Site and control construction operations.

C. Provide labor, materials, equipment and incidentals necessary to construct temporary
facilities to provide and maintain control over environmental conditions at the Site. Remove
temporary facilities when no longer needed.

D. Remove temporary controls at the end of the Project.

1.02  QUALITY ASSURANCE

A. Employ competent workmen, skilled in the occupation for which they are employed.
Provide Work meeting quality requirements of the Contract Documents as determined by
the Engineer.

B. Remove defective Work from the Site immediately unless provisions have been made and
approved by the Engineer to allow repair of the product at the Site. Clearly mark the Work
as "defective" until it is removed or allowable repairs have been completed.

1.03 SUBMITTALS

A. Provide submittals in accordance with Section 01 33 00 “Submittal Procedures”:

1. Provide copies of Supplier’s printed storage instructions prior to furnishing materials or
products and installation instructions prior to beginning the installation. Maintain one
copy of these documents at the Site until the Project is complete. Incorporate this
information into submittals.

2. Incorporate field notes, sketches, recordings, and computations made by the Contractor
in record drawings.

1.04 STANDARDS
A. Perform Work to comply with local, State and Federal ordinances and regulations.
1.05 PERMITS

A. The Owner will obtain construction permits and licenses for highway and railroad crossings
and other permits

B. Retain copies of permits and licenses at the Site and observe and comply with all regulations
and conditions of the permit or license, including additional insurance requirements.

C. Obtain and pay for all other necessary permits including any and all necessary highway,
street and road permits for transporting pipe and/or heavy equipment necessary for
construction of the Project.
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1.06

Obtain and pay for other permits necessary to conduct any part of the Work.
Arrange for inspections and certification by agencies having jurisdiction over the Work.

Make arrangements with private utility companies and pay for fees associated with
obtaining services, or for inspection fees.

COORDINATION

A.

Coordinate the Work of various trades having interdependent responsibilities for installing,
connecting to, and placing equipment in service.

Coordinate requests for substitutions to provide compatibility of space, operating elements,
effect on the Work of other trades, and on the Work scheduled for early completion.

Coordinate the use of Project space and the sequence of installation of equipment, walks,
mechanical, electrical, plumbing, or other Work that is indicated diagrammatically on the
Drawings.

1. Follow routings shown for tubes, pipes, ducts, conduits, and other items as closely as
practical, with due allowance for available physical space.

2. Utilize space efficiently to maximize accessibility for Owner's maintenance and repairs.

3. Schematics are diagrammatic in nature. Adjust routing of piping, ductwork, utilities, and
location of equipment as needed to resolve spatial conflicts between the various trades.
Document changes in the indicated routings on the record drawings.

Conceal ducts, pipes, wiring, and other non-finish items within construction in finished
areas, except as otherwise shown. Coordinate locations of concealed items with finish
elements.

Where installation of one part of the Work is dependent on installation of other
components, either before or after its own installation, schedule construction activities in
sequence required to obtain best results.

Make adequate provisions to accommodate items scheduled for later installation, including:
1. Accepted alternates.

2. Installation of products purchased with allowances.

3. Work by others.

4. Owner-supplied, Contractor-installed items.

Sequence, coordinate, and integrate the various elements of mechanical, electrical, and
other systems, materials, and equipment. Comply with the following requirements:

1. Coordinate mechanical and electrical systems, equipment, and materials installation
with other components.

2. Verify all dimensions by field measurements.
3. Arrange for chases, slots, and openings during progress of construction.

4. Coordinate the installation of required supporting devices and sleeves to be set in
poured-in-place concrete and other structural components as they are constructed.
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1.07

1.08

Project Management and Coordination

5. Install systems, materials, and equipment as permitted by codes to provide the
maximum headroom possible where mounting heights are not detailed or dimensioned.

6. Coordinate the connection of systems with exterior underground and overhead utilities
and services. Comply with the requirements of governing regulations, franchised
service companies, and controlling agencies. Provide required connection for each
service.

7. Install systems, materials, and equipment to conform with approved submittal data,
including coordination drawings, to the greatest extent possible. Conform to
arrangements indicated by the Contract Documents, recognizing that portions of the

Work are shown only in diagrammatic form. Adjust routing of piping, ductwork, utilities,

and location of equipment as needed to resolve spatial conflicts between the various
trades at no additional cost. Document changes in the indicated routings on the record
drawings.

8. Install systems, materials, and equipment level and plumb, parallel and perpendicular to
structure’s surfaces.

9. Install systems, materials, and equipment to facilitate servicing, maintenance, and repair

or replacement of components. As much as practical, connect for ease of disconnecting,
with minimum of interference with other installations. Extend grease fittings to
accessible locations.

10. Install systems, materials, and equipment giving right-of-way priority to systems
required to be installed at a specified slope.

SAFETY REQUIREMENTS

A. Assume sole responsibility for safety at the Site. Protect the safety and welfare of persons
at the Site.

B. Provide safe access to move through the Site. Provide and maintain barricades, guard rails,
covered walkways, and other protective devices to warn and protect from hazards at the
Site.

C. Comply with latest provisions of the Occupational Health and Safety Administrations and
other regulatory agencies in performing Work.

D. Cooperate with accident investigations related to the Site. Provide two copies of all reports
prepared concerning accidents, injury, or death on the Site to the Engineer as Record Data
per Section 01 33 00 “Submittal Procedures.”

E. Arisk management program emergency response map and narrative to access sites
containing chlorine gas will be distributed during the pre-construction conference. The
Contractor’s personnel will be required to abide by the plan in the event of an emergency.

CONTRACTOR'S USE OF SITE

A. Limit the use of Site for Work and storage to those areas designated on the Drawings or
approved by the Engineer. Coordinate the use of the premises with the Engineer.

B. Repair or correct any damage to existing facilities, including contamination, caused by the
Contractor's personnel, visitors, materials, or equipment.
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1.09

Do not permit alcoholic beverages or illegal substances on the Site. Do not aliow persons
under the influence of alcoholic beverages or illegal substances to enter or remain on the
Site at any time. Persons on Site under the influence of alcoholic beverages or illegal
substances will be permanently prohibited from returning to the Site. Criminal or civil
penalties may also apply.

Park construction equipment in designated areas only and provide spill control measures as
discussed in Paragraph 1.23 “Pollution Control.”

Park employees’ vehicles in designated areas only.

Obtain written permission of the Owner before entering privately-owned land outside of the
Owner's property, rights-of-way, or easements.

Do not allow the use of loud radios, obnoxious, vulgar or abusive language, or sexual
harassment in any form. These actions will cause immediate and permanent removal of the
offender from the premises. Criminal or civil penalties may apply.

Require Workers to wear clothing that is inoffensive and meets safety requirements. Do not
allow sleeveless shirts, shorts, exceedingly torn, ripped or soiled clothing to be worn on the
Project.

Do not allow firearms or weapons of any sort to be brought on to the Site under any
conditions. No exception is to be made for persons with concealed handgun permits.
Remove any firearms or weapons and the person possessing these firearms or weapons
permanently and immediately from the Site.

POINTS OF ACCESS TO THE SITE

A.

Restrict entry into Site to points where the easements cross state and county roads and
highways or other publicly owned roads and streets. Keep operations within the easement.

Use state, county, or city roadways for construction traffic only with written approval of the
appropriate representatives of each entity. State, county, or city roadways may not all be
approved for construction traffic. Obtain written approval to use state, county, city or
private roads to deliver pipe and/or heavy equipment to the Site. Copies of the written
approvals must be furnished to the Owner as Record Data before Work begins. No
additional compensation will be paid because the Contractor is unable to gain access to the
easement from public roadways. Damage to existing public roads will be repaired and the
roads maintained according to agreements with local authorities at no additional costs to
the Owner. Improvements to certain roads will be included in the Project.

Maintain access to the facilities at all times. Do not obstruct roads, pedestrian walks, or
access to the various buildings, structures, stairways, or entrances. Provide safe temporary
walks or other structures to allow access for normal operations during construction.

Provide adequate and safe access for inspections. Leave ladders, bridges, scaffolding and
protective equipment in place until inspections have been completed. Construct additional
safe access if required for inspections.

Provide security at the construction Site as necessary to protect against vandalism and loss
by theft.

Maintain security of the Site and access leading to it.
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1. Close gates and keep locked.

2. Obtain permission of any landowners whose property must be crossed in gaining access
to the Site.

3. Install a gate lock consisting of a chain with two locks. Give one lock and key to the
landowner. Use one lock for the Contractor, Engineer and Owner. Provide keys to the
Contractor's lock to Owner and Engineer.

4, Atthe end of the Project, remove the Contractor's lock from the assembly or leave
Owner's lock on gate and give all keys to the Owner.

1.10  PROPERTY PROVISIONS

A. Make adequate provisions to maintain the flow of storm sewers, drains and water courses
encountered during the construction. Restore structures which may have been disturbed
during construction to their original position as soon as construction in the area is
completed.

B. Protect trees, fences, signs, poles, guy wires, and all other property unless their removal is
authorized. Restore any property damaged to equal or better condition per Paragraph 1.11.

C. Provide temporary fencing, with gates, to restrain livestock in areas where livestock are
pastured unless the Contractor makes satisfactory arrangements with the property owner
and/or tenant. Install temporary fence on the easement lines and removed after the trench
has been backfilled. Pay damages for losses resulting from failure to maintain such barriers
or failure of barriers to exclude livestock. Install temporary fencing on any tract in order to
contain construction activities within easement limits if directed by the Owner.

1.11  PROTECTION OF EXISTING STRUCTURES AND UTILITIES

A. The Drawings show existing piping, valves, manholes, electrical conduits, utility poles, and
other facilities based on information from available records. Examine the Site and review
the available information concerning the Site.

1. Verify the type, size and location of all existing piping, valves, electrical conduit,
telephone cable, and other utilities in the construction area prior to preparation of pipe
Shop Drawings. Advise the Engineer of any utilities not shown or incorrectly shown.

2. Verify the type size and location of streets, driveways, fences, drainage structures,
sidewalks, curbs, and gutters. Verify the elevations of the structures adjacent to
excavations. Report discrepancies between these elevation and elevations shown on
the Drawings to the Engineer before beginning construction.

B. Determine if existing structures, poles, piping, or other utilities at excavations will require
relocation or replacement. Prepare a Plan of Action per Section 01 35 00 “Special
Procedures.” Coordinate Work with Engineer, local utility company and others. Include cost
of demolition and replacement, restoration or relocation of these structures in the Contract
Price.

C. Protect buildings, utilities, street surfaces, driveways, sidewalks, curb and gutter, fences,
wells, drainage structures, piping, valves, manholes, electrical conduits, and other systems
or structures unless they are shown to be replaced or relocated on the Drawings. Restore
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1.13

1.14

damage to items to be protected to the satisfaction of the Engineer, utility owner or
governing city without additional compensation from the Owner.

Carefully support and protect all structures and/or utilities so that there will be no failure or
settlement where excavation or demolition endangers adjacent structures and utilities. Do
not take existing utilities out of service uniless shown in the Contract Documents or
approved by the Engineer. Notify and cooperate with the utility owner if it is necessary to
move services, poles, guy wires, pipelines or other obstructions. Include the cost of
relocation of existing utilities in the Contract Price.

DISRUPTION TO SERVICES / CONTINUED OPERATIONS

A.

Existing facilities are to continue in service as usual during the construction unless noted
otherwise. Owner or utilities must be able to operate and maintain the facilities.
Disruptions to existing utilities, piping, process piping, or electrical services shall be kept to a
minimum.

1. Do not restrict access to critical valves, operators, or electrical panels.
2. Do not store materials or products inside structures.

3. Limit operations to the minimum amount of space needed to complete the specified
Work.

4. Maintain storm sewers and sanitary sewers in service at all times. Provide temporary
service around the construction or otherwise construct the structure in a manner that
the flow is not restricted.

Provide a Plan of Action in accordance with Section 01 35 00 “Special Procedures” if facilities
must be taken out of operation.

FIELD MEASUREMENTS

A.

Perform complete field measurements for products required to fit existing conditions prior
to purchasing products or beginning construction.

Verify property lines, control lines, grades, and levels indicated on the Drawings.

Verify pipe class, equipment capacities, existing electrical systems and power sources for
existing conditions.

Check Shop Drawings and indicate the actual dimensions available where products are to be
installed.

Include field measurements in record drawings as required in Section 01 31 13 “Project
Coordination.”

REFERENCE DATA AND CONTROL POINTS

A. The Engineer will provide the following control points:

1. Base line or grid reference points for horizontal control.
2. Benchmarks for vertical control.

3. Designated control points may be on an existing structure or monument.

Project Management and Coordination 013100-6
NTD13565 Lower Bois d’ Arc Creek Reservoir Dam and Intake



1.15

Locate and protect control points prior to starting the Work and preserve permanent
reference points during construction. Do not change or relocate points without prior
approval of the Engineer. Notify Engineer when the reference point is lost, destroyed, or
requires relocation. Replace Project control points on the basis of the original survey.

Provide complete engineering layout of the Work needed for construction.

1. Provide competent personnel. Provide equipment including accurate surveying
instruments, stakes, platforms, tools, and materials.

2. Provide surveying with accuracy meeting the requirements established for Category 5
Construction Surveying as established in the Manual of Practice of Land Surveying in
Texas published by the Texas Society of Professional Surveyors, latest revision.

3. Record Data and measurements per standards.

DELIVERY AND STORAGE

A.

Deliver products and materials to the Site in time to prevent delays in construction.

Deliver packaged products to Site in original undamaged containers with identifying labels
attached. Open cartons as necessary to check for damage and to verify invoices. Reseal
cartons and store until used. Leave products in packages or other containers until installed.

Deliver products that are too large to fit through openings to the Site in advance of the time
enclosing walls and roofs are erected. Set in place, raised above floor on cribs.

Assume full responsibility for the protection and safekeeping of products stored at the Site.

Store products at locations acceptable to the Engineer and to allow Owner access to
maintain and operate existing facilities.

Store products in accordance with the Supplier's storage instructions immediately upon
delivery. Leave seals and labels intact. Arrange storage to allow access for maintenance of
stored items and for inspection. Store unpacked and loose products on shelves, in bins, or
in neat groups of like items.

Obtain and pay for the use of any additional storage areas as needed for construction. Store
products subject to damage by elements in substantial weather-tight enclosures or storage
sheds. Provide and maintain storage sheds as required for the protection of products.
Provide temperature, humidity control and ventilation within the ranges stated in the
Supplier's instructions. Remove storage facilities at the completion of the Project.

Protect the pipe interior. Keep all foreign materials such as dirt, debris, animals, or other
objects out of the pipe during the Work. Cap or plug ends of installed pipe in an approved
manner when pipe is not being installed. Wash out pipe sections that become
contaminated before continuing with installation. Take precautions to prevent the pipe
from floating or moving out of the proper position during or after laying operations.
Immediately correct any pipe that moves from its correct positions.

Provide adequate exterior storage for products that may be stored out-of-doors.

1. Provide substantial platforms, blocking, or skids to support materials and products
above ground; slope to provide drainage. Protect products from soiling or staining.
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2. Cover products subject to dislocation or deterioration from exposure to the elements,
with impervious sheet materials. Provide ventilation to prevent condensation below
covering.

3. Store loose, granular materials on clean, solid surfaces, on rigid sheet materials, orin
large enough quantities to prevent mixing with foreign matter.

4. Provide surface drainage to prevent erosion and ponding of water.

5. Prevent mixing of refuse or chemically injurious materials or liquids with stored
materials.

6. Pipes and conduits stored outdoors are to have open ends sealed to prevent the
entrance of dirt, moisture, and other injurious materials. Protect PVC pipe from
ultraviolet light exposure.

7. Store light weight products to prevent wind damage.
J.  Protect and maintain mechanical and electrical equipment in storage.
1. Provide Supplier's service instructions on the exterior of the package.

2. Service equipment on a regular basis as recommended by the Supplier. Maintain a log
of maintenance services. Submit the log as Record Data at the completion of the
Project.

3. Provide power to and energize space heaters for all equipment for which these devices
are provided.

4. Provide temporary enclosures for all electrical equipment, including electrical systems
on mechanical devices. Provide and maintain heat in the enclosures until equipment is
energized.

K. Maintain storage facilities. Inspect stored products on a weekly basis and after periods of
severe weather to verify that:

1. Storage facilities continue to meet specified requirements.
2. Supplier's required environmental conditions are continually maintained.
3. Surfaces of products exposed to the elements are not adversely affected.
L. Replace any stored item damaged by inadequate protection or environmental controls.

M. Payment may be withheld for any products not properly stored.
1.16  BLASTING

A. Blasting for excavations will be allowed with an approved blasting plan.

1. The Contractor shall assume responsibility for any damage resulting from blasting
operations and restore any damaged area to its original condition.

2. The Contractor shall provide provisions in insurance policies specifically covering
blasting operations.

3. Blasting shall not be permitted within 500 feet of any concrete that has been placed in
any structure at the Site. Once any reinforced concrete has been placed on the site,
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reduced blasting effort will be required and described in the blasting plan. Vibration
monitoring of existing structures may be required.

4. Blasting shall be in strict compliance with the local, State and Federal ordinances, laws
and safety regulations and with written approval of the local agency of jurisdiction.

1.17  ARCHAEOLOGICAL REQUIREMENTS

A. Cease operations immediately and contact the Owner for instructions if an historical or
archaeological find is made during construction.

B. Conduct all construction activities to avoid adverse impact on the Sites where significant
historical or archaeological sites have been identified at the Site.

1. Obtain details for working in these areas.

2. Maintain confidentiality regarding the Site.

3. Adhere to the requirements of the Texas Historical Commission.
C. Do not disturb archaeological sites.

1. Obtain the services of a qualified archaeological specialist to instruct construction
personnel on how to identify and protect archaeological finds on an emergency basis.

2. Coordinate activities to permit archaeological work to take place within the area.
a. Attempt to archaeologically clear areas needed for construction as soon as possible.
b. Provide a determination of priority for such areas.

D. Assume responsibility for any unauthorized destruction that might result to such sites by
construction personnel, and pay all penalties assessed by the State or Federal agencies for
non-compliance with these requirements.

E. Contract Time will be modified to compensate for delays caused by such archaeological
finds. No additional compensation shall be paid for delays.

1.18  STORM WATER POLLUTION CONTROL

A. Comply with the current requirements of TPDES General Permit No. TXR15000 (General
Storm Water Permit) set forth by the Texas Commission on Environmental Quality for the
duration of the Project:

1. Develop a Storm Water Pollution Prevention Plan meeting all requirements of the
General Storm Water Permit.

2. Submit of a Notice of Intent to the Texas Commission on Environmental Quality.

3. Develop and implement appropriate Best Management Practices as established by local
agencies of jurisdiction.

4. Provide all monitoring and/or sampling required for reporting to the Texas Commission
on Environmental Quality

5. Submit reports to the Texas Commission on Environmental Quality as required as a
condition of the permit
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6. Submit copies of the reports to the Engineer as Record Data in accordance with Section
01 33 00 “Submittal Procedures.”

7. Retain copies of these documents on-Site at all times for review and inspection by the
Owner or regulatory agencies. Post a copy of the permit as required by regulations.

8. Payall costs associated with complying with the provisions of the General Storm Water
Permit. Assume sole responsibility for implementing, updating, and modifying the
General Storm Water Permit per regulatory requirements the Storm Water Pollution
Prevention Plan and Best Management Practices.

B. Useforms required by the Texas Commission on Environmental Quality to file the Notice of
Intent. Submit the Notice of Intent at least 2 days prior to the start of construction.
Develop the Storm Water Pollution Prevention Plan prior to submitting the Notice of Intent.
Provide draft copies of the Notice of Intent, Storm Water Pollution Prevention Plan, and any
other pertinent Texas Commission on Environmental Quality submittal documents to Owner
for review prior to submittal to the Texas Commission on Environmental Quality.

C. Return any property disturbed by construction activities to either specified conditions or
pre-construction conditions as set forth in the Contract Documents. Provide an overall
erosion and sedimentation control system that will protect all undisturbed areas and soil
stockpiles/spoil areas. Implement appropriate Best Management Practices and techniques
to control erosion and sedimentation and maintain these practices and techniques in
effective operating condition during construction. Permanently stabilize exposed soil and fill
as soon as practical during the Work.

D. Assume sole responsibility for the means, methods, techniques, sequences, and procedures
for furnishing, installing, and maintaining erosion and sedimentation control structures and
procedures and overall compliance with the General Storm Water Permit. Modify the
system as required to effectively control erosion and sediment.

E. Retain copies of reports required by the General Storm Water Permit for 3 years from date
of final completion.

1.19  POLLUTION CONTROL

A. Prevent the contamination of soil, water or atmosphere by the discharge of noxious
substances from construction operations. Provide adequate measures to prevent the
creation of noxious air-borne pollutants. Prevent dispersal of pollutants into the
atmosphere. Do not dump or otherwise discharge noxious or harmful fluids into drains or
sewers, nor allow noxious liquids to contaminate public waterways in any manner.

B. Provide equipment and personnel and perform emergency measures necessary to contain
any spillage.
1. Contain chemicals in protective areas and do not dump on soil. Dispose of such
materials at off-Site locations in an acceptable manner.

2. Excavate contaminated soil and dispose at an off-Site location if contamination of the
soil does occur. Fill resulting excavations with suitable backfill and compact to the
density of the surrounding undisturbed soil.

3. Provide documentation to the Owner which states the nature and strength of the
contaminant, method of disposal, and the location of the disposal site.
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4. Comply with local, State and Federal regulations regarding the disposal of pollutants.

C. Groundwater or run-off water which has come into contact with noxious chemicals, sludge,
or sludge-contaminated soil is considered contaminated. Contaminated water must not be
allowed to enter streams or water courses, leave the Site in a non-contained form or enter
non-contaminated areas of the Site.

1. Pump contaminated water to holding ponds constructed by the Contractor for this
purpose, or discharge to areas on the interior of the Site, as designated by the Engineer.

2. Construct temporary earthen dikes or take other precautions and measures as required
to contain the contaminated water and pump to a designated storage area.

3. Wash any equipment used for handling contaminated water or soil within contaminated
areas three times with uncontaminated water prior to using such equipment in an
uncontaminated area. Dispose of wash water used to wash such equipment as
contaminated water.

1.20 EARTH CONTROL

A. Place and excess soil, spoil materials and other earth not utilized in the compacted fill at the
time of generation in approved stockpile locations or approved waste areas. Control stock
pile material to eliminate interference with Contractor and Owner's operations.

1.21 MANAGEMENT OF WATER

A. Manage water resulting from rains or ground water at the Site. Maintain trenches and
excavations free of water at all times.

B. Lower the water table in the construction area by acceptable means if necessary to maintain
a dry and workable condition at all times. Provide drains, sumps, casings, well points, and
other water control devices as necessary to remove excess water.

C. Provide continuous operation of water management actions. Maintain standby equipment
to provide proper and continuous operation for water management.

D. Ensure that water drainage does not damage adjacent property. Divert water into the same
natural watercourse in which its headwaters are located, or other natural stream or
waterway as approved by the Owner. Assume responsibility for the discharge of water from
the Site.

E. Remove the temporary construction and restore the Site in a manner acceptable to the
Engineer and to match surrounding material at the conclusion of the Work.

1.22  CLEANING DURING CONSTRUCTION

A. Provide positive methods to minimize raising dust from construction operations and provide
positive means to prevent air-borne dust from disbursing into the atmosphere. Control dust
and dirt from demolition, cutting, and patching operations.

B. Clean the Project as Work progresses and dispose of waste materials, keeping the Site free
from accumulations of waste or rubbish. Provide containers on the Site for waste collection.
Do not allow waste materials or debris to blow off of the Site. Control dust from waste
materials. Transport waste materials with as few handlings as possible.
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1.23

1.24

C.

Comply with codes, ordinances, regulations, and anti-pollution laws. Do not burn or bury
waste materials. Remove waste materials, rubbish and debris from the Site and legally
dispose of these at public or private dumping areas.

MAINTENANCE OF ROADS, DRIVEWAYS, AND ACCESS

A.

E.

Maintain adjacent public roads and streets in a manner that is suitable for safe operations of
public vehicles during all phases of construction unless the Owner approves a street closing.
Submit a written request for Owner's approval of a street closing. The request shall state:

1. The reason for closing the street.

2. How long the street will remain closed.

3. Procedures to be taken to maintain the flow of traffic.
4. Do not close public roads overnight.

Construct temporary detours, including by-pass roads around construction, with adequately
clear width to maintain the free flow of traffic at all times. Maintain barricades, signs, and
safety features around the detour and excavations.

Maintain road and driveway access to occupied buildings. Coordinate temporary closures or
blockage with property owners, utilities, emergency service providers, Owner and Engineer.
Property owners must be notified a minimum of 2 weeks or other time established by
Owner prior to closure. Limit the time road or driveways are out of service to that
established in the Contract Documents.

Maintain barricades, signs, and safety features around the Work in accordance with all
provisions of the latest edition of the Manual on Uniform Traffic Control Devices (MUTCD.)

Assume responsibility for any damage resulting from construction along roads or drives.

CUTTING AND PATCHING

A.

B.

C

Perform cutting, fitting, and patching required to complete the Work or to:

1. Uncover Work to provide for installation of new Work or the correction of defective
Work.

2. Provide routine penetrations of non-structural surfaces for installation of mechanical,
electrical, and plumbing work.

3. Uncover Work that has been covered priobr to observation by the Engineer.

Submit written notification to the Engineer in advance of performing any cutting which
affects:

Work of any other contractors or the Owner.
Structural integrity of any structure or system of the Project.

Integrity or effectiveness of weather exposed or moisture resistant structure or systems.

el e

Efficiency, operational life, maintenance, or safety of any structure or system.
5. Appearance of any structure or surfaces exposed occasionally or constantly to view.

The notification shall include:
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Identification of the Project.

Location and description of affected Work.

Reason for cutting, alteration, or excavation.

Effect on the work of any separate contractor or Owner.

Effect on the structural or weatherproof integrity of the Project.

AR A e A

Description of proposed Work, including:

a. Scope of cutting, patching, or alteration.

b. Trades that will perform the Work.

¢. Products proposed for use.

d. Extent of refinishing to be performed.

e. Cost proposal, when applicable.

7. Alternatives to cutting and patching.

8. Written authorization from any separate contractor whose work would be affected.
9. Date and time Work will be uncovered or altered.

D. Examine the existing conditions, including structures subject to damage or to movement
during cutting or patching.

1. Inspect conditions affecting installation of products or performance of the Work after
uncovering the Work.

2. Provide a written report of unacceptable or questionable conditions to the Engineer.
The Contractor shall not proceed with Work until Engineer has provided further
instructions. Beginning Work will constitute acceptance of existing conditions by the
Contractor.

E. Protect the structure and other parts of the Work and provide adequate support to maintain
the structural integrity of the affected portions of the Work. Provide devices and methods
to protect adjacent Work and other portions of the Project from damage. Provide
protection from the weather for portions of the Project that may be exposed by cutting and
patching Work.

F. Execute cutting and demolition by methods which will prevent damage to other Work, and
will provide proper surfaces to receive installation of repairs.

G. Execute fitting and adjustment of products to provide a finished installation to comply with
specified products, functions, tolerances, and finishes.

H. Cut, remove, and legally dispose of selected mechanical equipment, components, and
materials as indicated, including but not limited to, the removal of mechanical piping,
heating units, plumbing fixtures and trim, and other mechanical items made obsolete by the
modified Work.

I.  Restore Work which has been cut or removed. Install new products to provide completed
Work per the Contract Documents.
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Fit Work air-tight to pipes, sleeves, ducts, conduit, and other penetrations through the
surfaces. Where fire rated separations are penetrated, fill the space around the pipe or
insert with materials with physical characteristics equivalent to fire resistance requirements
of penetrated surface.

Patch finished surfaces and building components using new products specified for the
original installation.

Refinish entire surfaces as necessary to provide an even finish to match adjacent finishes:
1. For continuous surfaces, refinish to the nearest intersection.

2. For an assembly, refinish the entire unit.

1.25 PRELIMINARY OCCUPANCY

A. Owner may deliver, install and connect equipment, furnishings, or other apparatus in
buildings or other structures. These actions do not indicate acceptance of any part of the
building or structure and does not affect the start of warranties or correction periods.

B. Protect the Owner's property after installation is complete.

C. Owner or Engineer may use any product for testing or determine that the product meets the
requirements of the Contract Documents. This use does not constitute acceptance by either
the Owner or Engineer. These actions do not indicate acceptance of any part of the product
and does not affect the start of warranties or correction periods.

1.26  INITIAL MAINTENANCE

A. Maintain equipment until the Project is accepted by the Owner. Ensure that mechanical
equipment is properly maintained as recommended by the Supplier.

B. Prior to acceptance of equipment, provide maintenance and startup services per Section 01
75 00 “Starting and Adjusting.”

C. Remove and clean screens and strainers in piping systems.

D. Clean insects from intake louver screens.

2.00 PRODUCTS
2.01 MATERIALS

A. Provide materials in accordance with the requirements of the individual Sections of the

Specifications.
3.00 EXECUTION
3.01 PERFORMANCE OF THE WORK

A. Perform the Work per the Supplier's published instructions. Do not omit any preparatory

step or installation procedure unless specifically exempted or modified by Field Order.
END OF SECTION
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013113

PROJECT COORDINATION

1.00 GENERAL

1.01 WORK INCLUDED

A. Administer Contract requirements to construct the Project. Provide documentation per the
requirements of this Section. Provide information as requested by the Engineer, Engineer,
or Owner.

1.02  SUBMITTALS

A. Provide submittals in accordance with Section 01 33 00 “Submittal Procedures.”

1.03 COMMUNICATION DURING THE PROJECT

A. The Engineer is to be the first point of contact for all parties on matters concerning this
Project.

B. The Engineer will coordinate correspondence concerning:

LA e

Submittals, including Applications for Payment.
Clarification and interpretation of the Contract Documents.
Contract modifications.

Observation of work and testing.

Claims.

C. The Engineer will normally communicate only with the Contractor. Any required
communication with Subcontractors or Suppliers will only be with the direct involvement of
the Contractor.

D. Direct written communications to the Engineer at the address indicated at the Pre-
construction Conference. Include the following with communications as a minimum:

6.

LA A

Name of the Owner.
Project name.
Contract title.
Project number.
Date.

A reference statement.

E. Submit communications on the forms referenced in this Section or in Section 01 33 00
“Submittal Procedures.”

1.04 PROJECT MEETINGS

A. Pre-construction Conference:

1

Attend a pre-construction meeting.
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2. The location of the conference will be determined by the Engineer.

3. The time of the meeting will be determined by the Engineer but will be after the Notice
of Award is issued and not later than 15 days after the Notice to Proceed is issued.

4. The Owner, Engineer, representatives of utility companies, the Contractor's project
manager and superintendent, and representatives from major Subcontractors and
Suppliers may attend the meeting.

5. Provide and be prepared to discuss:

a.

Preliminary construction schedule per Section 01 32 16 “Construction Progress
Schedule.”

Preliminary submittal schedule per Section 01 33 00 “Submittal Procedures.”

Schedule of Values and anticipated schedule of payments per Section 01 29 00
“Payment Procedures.”

List of Subcontractors and Suppliers.
Contractor's organizational chart as it relates to this Project.

Letter indicating the agents of authority for the Contractor and the limit of that
authority with respect to the execution of legal documents, Contract modifications
and payment requests.

B. Progress Meetings

1. Attend meetings with the Engineer and Owner.

a.
b.

(o8

Meet on a monthly basis or as requested by the Engineer to discuss the Project.
Meet at the Site or other location as designated by the Engineer.

Contractor's superintendent and other key personnel are to attend the meeting.
Other individuals may be requested to attend to discuss specific matters.

2. Provide information as requested by the Engineer or Owner concerning this Project.

a.

Project Coordination

Prepare to discuss:

1). Status of overall Project schedule.

2). Contractor's detailed schedule for the next month.

3). Anticipated delivery dates for equipment.

4). Coordination with the Owner.

5). Status of submittals.

6). Information or clarification of the Contract Documents.
7). Claims and proposed modifications to the Contract.

8). Field observations, problems, or conflicts.

9). Maintenance of quality standards.

Notify the Engineer of any specific items to be discussed a minimum of 1 week prior
to the meeting.
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3.

Review minutes of meetings and notify the Engineer of any discrepancies within 10 days
of the date of the memorandum.

a. Following that date, the minutes will stand as shown or as corrected.

b. Corrections will be reflected in the minutes of the following meeting. Issues
discussed will be documented and old issues will remain on minutes of subsequent
meetings until the issue is resolved.

C. Pre-submittal and Pre-installation Meetings:

1.

Attend pre-submittal and pre-installation meetings as required in the individual
technical Specification Sections or as determined necessary by the Engineer (for
example, instrumentation, roofing, concrete mix design, etc.).

The location of the meeting will be determined by the Engineer.

The time of the meeting will be determined by the Contractor when ready to proceed
with the associated work, subject to submission of a Notification by Contractor (NBC) on
the form shown in Section 01 31 13.13 “Forms” and acceptance by the Engineer and
Owner of the proposed time.

The Owner, Engineer, the Contractor's project manager and superintendent, and
representatives from affected Subcontractors and Suppliers shall attend the meeting.

1.05 REQUESTS FOR INFORMATION

A. Submit Request for Information (RFI) to the Engineer to obtain additional information or
clarification of the Contract Documents.

1.
2.

Submit a separate RFI for each item on the form shown in Section 01 31 13.13 “Forms.”

Attach adequate information to permit a written response without further clarification.
Engineer will return requests that do not have adequate information to the Contractor
for additional information. Contractor is responsible for all delays resulting from
multiple submittals due to inadequate information.

A response will be made when adequate information is provided. Response will be
made on the RFI form or in attached information.

B. Response to an RFl is given to provide additional information, interpretation, or clarification
of the requirements of the Contract Documents, and does not modify the Contract
Documents.

C. Engineer will initiate a Contract Modification Request per Paragraph 1.07 if the RFl indicates
that a Contract modification is required.

1.06  NOTIFICATION BY CONTRACTOR

A. Notify the Engineer of:

1. Need for testing.
2. Intent to work outside regular working hours.
3. Request to shut down facilities or utilities.
4. Proposed utility connections.
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5. Required observation by Engineer or inspection agencies prior to covering Work.

6. Training.

B. Provide notification a minimum of 2 weeks in advance in order to allow Owner and Engineer
time to respond appropriately to the notification.

C. Use "Notification by Contractor" form shown in Section 01 31 13.13 “Forms.”

1.07 REQUESTS FOR MODIFICATIONS

A. Submit a request to the Engineer for any change in the Contract Documents.

1. Use the "Contract Modification Request" (Contract Modification Request) form shown
in Section 01 31 13.13 “Forms.”

2. Assign a number to the Contract Modification Request when issued.

3. Include with the Contract Modification Request:

a.
b.

C.

A complete description of the proposed modification.
The reason the modification is requested.

A detailed breakdown of the cost of the change (necessary only if the modification
requires a change in Contract Price). The itemized breakdown is to include:

1). List of materials and equipment to be installed.
2). Man hours for labor by classification.

3). Equipment used in construction.

4). Consumable supplies, fuels, and materials.

5). Royalties and patent fees.

6). Bonds and insurance.

7). Overhead and profit.

8). Field office costs.

9). Home office cost.

10).Other items of cost.

Provide the level of detail outlined in the paragraph above for each Subcontractor or
Supplier actually performing the Work if Work is to be provided by a Subcontractor
or Supplier. Indicate appropriate Contractor mark ups for Work provided through
Subcontractors and Suppliers. Provide the level of detail outlined in the paragraph
above for self-performed Work.

Provide a revised schedule indicating the effect on the critical path for the Project
and a statement of the number of days the Project may be delayed by the
modification.

4. Submit a Contract Modification Request to the Engineer to request a field change.

5. A Contract Modification Request is required for all substitutions or deviations from the
Contract Documents.

Project Coordination
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6. Engineer will evaluate the request for a Contract modification.
B. Owner will initiate changes through the Engineer.

1. Engineer will prepare a description of proposed modifications to the Contract
Documents.

2. Engineer will use the Contract Modification Request form. Engineer will assign a
number to the Contract Modification Request when issued.

3. Return Contract Modification Request with a proposal to incorporate the requested
change. Include a breakdown of costs into materials and labor in the detail outline
above to allow evaluation by the Engineer.

C. Engineer will issue a Field Order or a Change Order per the General Conditions if a Contract
modification is appropriate.

1. Modifications to the Contract can only be made by a Field Order or a Change Order.
2. Changes in the Project will be documented by a Field Order or by a Change Order.

3. Field Orders may be issued by the Engineer for Contract modifications that do not
change the Contract Price or Contract Time.

4. Any modifications that require a change in Contract Price or Contract Time can only be
approved by Change Order.

a. Proposals issued by the Contractor in response to a Contract Modification Request
will be evaluated by the Engineer.

b. If a Change Order is recommended, the Engineer will prepare the Change Order.

c. The Change Order will be sent to the Contractor for execution with a copy to the
Owner recommending approval.

d. Change Orders can only be approved by the Owner.

1). Work performed on the proposed Contract modifications prior to the approval
of the Change Order will be performed at the Contractor's risk.

2). No payment will be made for Work on Change Orders until approved by the
Owner.

D. The Contractor may be informed that the Contract Modification Request is not approved
and construction is to proceed in accordance with the Contract Documents.

1.08 RECORD DRAWINGS

A. Maintain at the Site one complete record copy of:
1. Drawings.
2. Specifications.
3. Addenda.

4. Contract modifications.

5

Approved Shop Drawings and Record Data.
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6. One set of construction photographs.
7. Testrecords.
8. Clarifications and other information provided in Request for Information responses.
9. Reference standards.
B. Store documents and Samples in the Contractor's field office.

1. Documents are to remain separate from documents used for construction. Do not use
these documents for construction.

Provide files and racks for the storage of documents.
Provide a secure storage space for the storage of Samples.

Maintain documents in clean, dry, legible conditions, and in good order.

o o

Make documents and Samples available at all times for inspection by the Engineer and
Owner.

C. Marking Drawings:
1. Label each document as "Project Record" in large printed letters.
2. Record information as construction is being performed.
a. Do not conceal any Work until the required information is recorded.
b. Mark Drawings to record actual construction, including the following:

1). Depths of various elements of the foundation in relation to finished first floor
datum or the top of walls.

2). Horizontal and vertical locations of underground utilities and appurtenances
constructed and existing utilities encountered during construction.

3). Location of internal utilities and appurtenances concealed in the construction.
Refer measurements to permanent structure on the surface. Include the
following equipment:

a). Piping.
b). Ductwork.
c). Equipment and control devices requiring periodic maintenance or repair.
d). Valves, unions, traps, and tanks.
e). Services entrance.
f). Feeders.
g). Outlets.
4). Changes of dimension and detail.
5). Changes made by Field Order and Change Order.

6). Details not on the original Drawings. Include field verified dimensions and
clarifications, interpretations, and additional information issued in response to
Requests for Information.
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c. Mark Specifications and Addenda to identify products provided.

1). Record product name, trade name, catalog number, and each Supplier (with
address and phone number) of each product and item of equipment actually
installed.

2). Record changes made by Field Order and Change Order.
d. Mark additional Work or information in erasable pencil.
1). Use red for new or revised indication.
2). Use purple for Work deleted or not installed (lines to be removed).
3). Highlight items constructed per the Contract Documents in yellow.

e. Submit record documents to Engineer for review and acceptance 30 days prior to
final completion of the Project.

1). Provide one set of marked up Drawings.

D. Applications for Payment will not be recommended for payment if record documents are
found to be incomplete or not in order. Final payment will not be recommended without
complete record documents.

END OF SECTION
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013113.13 FORMS
1.00 GENERAL

1.01 WORKINCLUDED

A. Use the forms shown in this Section for Contract administration, submittals and
documentation of test results. A disk with these forms in Microsoft Word or Excel will be
provided to the Contractor before or at the pre-construction conference. Forms included
are listed below:

B. Contract Administration Forms:
1. Request for Information.
2. Notification by Contractor.
3. Contractor's Modification Request.
C. Application for Payment Forms:
1. Consent of Surety Company to Payment Procedures.
2. Application for Payment forms.
D. Submittal Forms:
1. Submittal Transmittal.
2. Shop Drawing Deviation Request.
3. Concrete Mix Design.
a. Attachment “A” — Basis for Mix Design — Field Strength Test Record.
b. Attachment “B” — Basis for Mix Design — Trial Mixture.
4. Authorization request for System Shut-Down and Tie-In.
E. Testing Forms:
Medium Voltage Cable Test Report.
Motor Start Up Report.
Pipeline Test Report Exfiltration Test Report.

Pressure Pipe Test Report.

1

2

3

4

5. Protective Coating Test Report.

6. Switchgear Test Report.

7. Transformer Test Report.

8. 600 Volt Cable Test Report.

F. Equipment Installation and Documentation Forms:
1. Equipment Installation Report.

2. O&M Manual Review Report.

Forms 013113.13-1
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G. Project Closeout Forms:

1

2
3.
4

Forms

Consent of Surety Company to Final Payment.

Consent of Surety Company to Reduction of or Partial Release of Retainage.

Contractor's Affidavit of Payment of Debts and Claims.

Contractor's Affidavit of Release of Liens.

END OF SECTION
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013216

CONSTRUCTION PROGRESS SCHEDULE

1.00 GENERAL
1.01 REQUIREMENTS

A. Prepare and submit a Progress Schedule for the Work and update the schedule on a
monthly basis for the duration of the Project.

B. Provide schedule in adequate detail to allow Owner to monitor the Work progress, to
anticipate the time and amount of Applications for Payment, and to relate submittal
processing to sequential activities of the Work.

C. Incorporate and specifically designate the dates of anticipated submission of submittals and
the dates when submittals must be returned to the Contractor into the schedule.

D. Assume complete responsibility for maintaining the progress of the Work per the submitted
schedule.

E. Take all requirements of Section 01 35 00 “Special Procedures” into consideration when
preparing schedule.

1.02  SUBMITTALS

A. Submit Progress Schedules in accordance with Section 01 33 00 “Submittal Procedures.”
Submit schedules within the following times:

1. Preliminary schedule within 10 days after the Notice of Award. The schedule is to be
available at the pre-construction conference.
2. Detailed schedule at least 10 days prior to the first payment request.

B. Submit Progress Schedules with Applications for Payment. Schedules may be used to
evaluate the Applications for Payment. Failure to submit the schedule may cause delay in
the review and approval of Applications for Payment.

1.03  SCHEDULE REQUIREMENTS

A. Schedule is to be in adequate detail to:

1. Assure adequate planning, scheduling, and reporting during the execution of the Work.

2. Assure the coordination of the Work of the Contractor and the various Subcontractors
and Suppliers.

3. Assist in monitoring the progress of the Work.

4. Assist in evaluating proposed changes to Contract Time and Project schedule.

5. Assist the Owner in review of Contractor's Application for Payment.

B. Prepare Schedules using Primavera P6 and provide copies of updates as requested.

C. Provide personnel with 5 years minimum experience in scheduling construction work
comparable to this Project.
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D. Provide the schedule in the form of a time scaled horizontal bar chart which indicates
graphically the Work scheduled at any time during the Project. The graph is to indicate:

Complete sequence of construction by activity.
Identification of the activity by structure, location, and type of Work.
Chronological order of the start of each item of Work.

1
2
3
4. The activity start and stop dates.
5. The activity duration.

6

Successor and predecessor relationships for each activity. Group related activities or
use lines to indicate relationships.

7. Aclearly indicated critical path. Indicate only one critical path on the schedule. The
subsystem with the longest time of completion is the critical path where several
subsystems each have a critical path. Float time is to be assigned to other subsystems.

8. Projected percentage of completion, based on dollar value of the Work included in each
activity as of the day Applications for Payment are due, for each month.

E. Submit a separate submittal schedule indicating the dates when the submittals are to be
sent to the Engineer.

1. List specific dates submittal is to be sent to the Engineer.
2. List specific dates submittal must be processed in order to meet the proposed schedule.

3. Allow a reasonable time to review submittals, taking into consideration the size and
complexity of the submittal, the submission of other submittals, and other factors that
may affect review time.

4. Allow time for re-submission of the submittals for each item. Contractor is responsible
for delays associated with additional time required to review incomplete or erroneous
submittals and for the time lost when submittals are submitted for products that do not
meet the requirements of the Specifications.

F. Update the schedule at the end of each monthly partial payment period to indicate the
progress made on the Project to that date.

1.04  SCHEDULE REVISIONS

A. Submit a written report if the schedule indicates that the Project is more than 30 days
behind schedule. The report is to include:

1. Number of days Project is behind schedule.
2. Narrative description of the steps to be taken to bring the Project back on schedule.
3. Anticipated time required to bring the Project back on schedule.

B. Submit a revised schedule indicating the action that the Contractor proposes to take to
bring the Project back on schedule.

C. Revise the schedule to indicate any adjustments in Contract Time approved by Change
Order.
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D.

1. Revised schedule is to be included with Contract Modification Request for which an
extension of time is requested.

2. Failure to submit a revised schedule indicates that the modification shall have no impact
on the ability of the Contractor to complete the Project on time and that the cost
associated with the change of additional plant or work force have been included in the
cost proposed for the modification.

Updating the Project schedule to reflect actual progress is not considered a revision to the
Project schedule.

Applications for Payment will not be recommended for payment without a revised schedule,
and if required, the report indicating the Contractor's plan for bringing the Project back on
schedule.

1.05 FLOAT TIME

A. Define float time as the amount of time between the earliest start date and the latest start
date of a chain of activities on the construction schedule.

B. Float time is not for the exclusive use or benefit of either the Contractor or Owner.

C. Contract Time cannot be changed by the submission of this schedule. Contract Time can
only be modified by approved Change Order.

D. Schedule completion date must be the same as the Contract completion date. Time
between the end of construction and the Contract completion date is to be indicated as
float time.

END OF SECTION
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013234

VIDEO AND PHOTOGRAPHIC DOCUMENTATION

1.00 GENERAL
1.01 WORKINCLUDED

A. Provide a video recording of the Site prior to the beginning of construction.

1. Record the condition of all existing facilities in or abutting the construction area (right-
of-way) including but not limited to streets, curb and gutter, utilities, driveways, fencing,
landscaping, etc. per Paragraph 2.02.

2. Record after construction staking is complete but prior to any clearing.

3. Provide one copy of the recording, dated and labeled to the Engineer before the start of
construction. Provide additional recording as directed by the Engineer if the recording
provided is not considered suitable for the purpose of recording pre-existing conditions.
The submitted video must be approved by the Engineer prior to start of any clearing
operations.

B. Furnish an adequate number of photographs of the Site to clearly depict the completed
Project.

1. Provide a minimum of ten different views.

2. Photograph a panoramic view of the entire Site.

3. Photograph all significant areas of completed construction.

4. Completion photographs are not to be taken until all construction trailers, excess
materials, trash and debris have been removed.

5. Employ a professional photographer approved by the Engineer to photograph the
Project.

6. Provide one aerial photograph of the Site from an angle and height to include the entire
Site while providing adequate detail.

C. All photographs, video recordings and a digital copy of this media are to become the
property of the Owner. Photographs or recordings may not be used for publication, or
public or private display without the written consent of the Owner.

1.02  QUALITY ASSURANCE

A. Provide clear photographs and recordings taken with proper exposure. View photographs
and recordings in the field and take new photographs or recordings immediately if photos of
an adequate print quality cannot be produced or video quality is not adequate. Provide
photographs with adequate quality and resolution to permit enlargements.

1.03 SUBMITTALS

A. Submit two DVDs of the video recording as Record Data in accordance with Section 01 33 00
“Submittal Procedures.”

B. Submit Photographic Documentation as Record Data in accordance with Section 01 33 00
“Submittal Procedures.”
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2.00 PRODUCTS

2.01 PHOTOGRAPHS

A.

Provide photographs in digital format with a minimum resolution of 1280 x 960,
accomplished without a digital zoom.

Take photographs at locations acceptable to the Engineer.

Provide two color prints of each photograph and a digital copy on a DVD of the photographs
taken.

Identify each print on back with:

1. Project name.

2. Date, time, location, and orientation of the exposure.
3. Description of the subject of photograph.

Submit photograph in clear plastic sheets designed for photographs. Place only one
photograph in each sheet to allow the description on the back to be read without removing
the photograph.

Final photographs are to include two 8-by-10-inch glossy color prints for each of ten
photographs selected by the Owner. These photographs are in addition to normal prints.

2.02  VIDEO RECORDING

A. Provide digital format on digital media (flash drive, external hard drive, etc.) that can be
played with Windows Media Player in common format in full screen mode.

B. Identify Project on video by audio or visual means.

C. Video file size should not exceed 12 GB.

D. Video resolution shall be 1080p.

E. The quality of the video must be sufficient to determine the existing conditions of the
construction area. Camera panning must be performed while at rest, do not pan the camera
while walking or driving. Camera pans should be performed at intervals sufficient to clearly
view the entire construction area {100-foot maximum interval).

F. DVD shall be labeled with construction stationing and stationing should be called out, voice
recorded, in the video.

G. The entire construction area recording shall be submitted at once. Sections submitted
separately will not be accepted.

H. Pipeline projects should be recorded linearly from beginning to end.

I.  Pump Stations, Ground Storage tanks, water treatment plants and other Site components
shall be video recorded in an organized sequential order with major components identified.

J. Submit DVD in a hard plastic case, clearly label the date(s) the DVD was made, the Project
name and Owner’s Project number. If there is more than one DVD, then indicate number as
1of2,2o0f2, etc.

END OF SECTION
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013300 SUBMITTAL PROCEDURES
1.00 GENERAL

1.01  WORK INCLUDED

A. Submit documentation as required by the Contract Documents and as reasonably requested
by the Owner, Construction Manager and Engineer to:

1. Record the products incorporated into the Project for the Owner.

2. Provide information for operation and maintenance of the Project.
3. Provide information for the administration of the Contract.
4

Allow the Engineer to advise the Owner if products proposed for the Project by the
Contractor conform, in general, to the design concepts of the Contract Documents.

B. Contractor's responsibility for full compliance with the Contract Documents is not relieved
by the Engineer's review of submittals. Contract modifications may only be approved by
Change Order or Field Order.

1.02 CONTRACTOR'S RESPONSIBILITIES

A. Review all submittals prior to submission.
B. Determine and verify:

1. Field measurements.

2. Field construction requirements.

3. Location of all existing structures, utilities and equipment related to the submittals.
4. Submittals are complete for their intended purpose.
5

Conflicts between the submittals related to the various Subcontractors and Suppliers
have been resolved.

6. Quantities and dimensions shown on the submittals.

C. Submit information per the procedures described in this Section and the detailed
Specifications.

D. Furnish the following submittals:

1. As specified in the Section 01 33 00.01 Table of Required Submittals and as revised
during detailed design. The preliminary Table of Required Submittals is provided to
allow the CMAR to estimate the level of effort required in determining fees. Provision
are to be made for some variation is the actual list of submittals and CMAR should
include allowances for these variation in the Contract Price.

2. Schedules, data and other documentation as described in detail in this Section or
referenced in the General Conditions.

3. Documentation required for the administration of the Contract per Section 01 31 13
“Project Coordination.”
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4. Shop Drawings required for consideration of a Contract modification per Paragraph
1.08.

5. Submittals as required in the Specifications.
6. Submittals not required will be returned without Engineer's review.

E. Submit a schedule indicating the date submittals will be sent to the Engineer and proposed
dates that the product will be incorporated into the Project. Make submittals promptly in
accordance with the schedule so as to cause no delay in the Project.

1. Send submittals to the Engineer allowing a reasonable time for delivery, review and
marking submittals. Include time for review of a resubmission if necessary. Allow
adequate time for the submittal review process, ordering, fabrication, and delivery of
the product so as to not delay progress on the Project.

2. Schedule submittal to provide all information for interrelated Work at one time. No
review will be performed on submittals requiring coordination with other submittals.
Engineer will return submittals for resubmission as a complete package.

F. Submit information for all of the components and related equipment required for a
complete and operational system in the same submittal.

1. Include electrical, mechanical, and other information required to indicate how the
various components of the system function.

2. Provide certifications, warranties, and written guarantees with the submittal package
for review when they are required.

G. Fabrication or installation of any products prior to the approval of Shop Drawings is done at
the Contractor's risk. Products not meeting the requirements of Contract Documents are
defective and may be rejected at the Owner's option.

H. Payment will not be made for products for which submittals are required until the
submittals have been received. Payment will not be made for products for which Shop
Drawings or Samples are required until these are approved by the Engineer.

1.03  QUALITY ASSURANCE

A. Submit legible, accurate, complete documents presented in a clear, easily understood
manner. Submittals not meeting these criteria will be returned without review.

B. Demonstrate that the proposed products are in full and complete compliance with the
design criteria and requirements of the Contract Documents including Drawings and
Specifications as modified by Addenda, Field Orders, and Change Orders.

C. Furnish and install products that fully comply with the information included in the submittal.

D. Review and approve submittals prior to submitting them to the Engineer for review.
Submittals will not be accepted from anyone other than the Contractor.

1.04 SUBMITTAL PROCEDURES

A. Submit an electronic copy of each submittal through the project portal (website) provided
by the Engineer. The Contractor will be provided access to log onto the website to post
submittal documents and check the status of submittals.
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1

The complete contents of each submittal, including associated drawings, Product Data,
etc., shall be submitted in Portable Document Format {PDF.) Submit PDF document
with adequate resolution to allow documents to be printed in a format equivalent to the
document original. Documents are to be scalable to allow printing on standard 8-1/2 x
11 or 11 x 17 papers.

Create and submit color PDF documents where color is important to the evaluation of
the submittal and / or where comments will be lost if only black and white PDF
documents are provided. Submit Sample and color charts per Paragraph 1.04.H.

Transmit all submittals, with a properly completed Submittal Transmittal Form as indicated
in Section 01 31 13.13 “Forms.”

1.

Use a separate transmittal form for each specific product, class of material, and
equipment system.

Submit items specified in different Sections of the Specifications separately unless they
are part of an integrated system.

Assign a Contractor's submittal number to the documents originated to allow tracking of the
submittal during the review process.

1. Assign the number consisting of a prefix, a sequence number, and a letter suffix.
Prefixes shall be as follows:

Prefix ' Description Originator
PR Payment Request Contractor
Cco Change Order Engineer

CMR | Contract Modification Request Contractor
CTR | Certified Test Report Contractor
EIR Equipment Installation Report Contractor
FO Field Order Engineer

NBC | Notification by Contractor Contractor

O&M | Operation & Maintenance Manuals | Contractor
PD Photographic Documentation Contractor
RD Record Data Contractor
RFI Request for Information Contractor

SAM | Sample Contractor
SD Shop Drawing Contractor
SCH Schedule of Progress Contractor

2. Issue sequence numbers in chronological order for each type of submittal.

3. Issue numbers for resubmittals that have the same number as the original submittal
followed by an aiphabetical suffix indicating the number of times the same submittal
has been sent to the Engineer for processing. For example: SD 025 A represents a shop

Submittal Procedures 013300-3

NTD13565 Lower Bois d’ Arc Creek Reservoir Dam and Intake 01/15/2015



drawing that is the twenty-fifth submittal of this type and is the second time this
submittal has been sent for review.

4. Clearly note the submittal number on each page or sheet of the submittal.

5. Correct assignment of numbers is essential since different submittal types are processed
in different ways.

D. Submit documents with uniform markings and page sizes.
1. Paper size shall allow for ease of reproduction.
a. Submit documents on 8-1/2 x 11 paper where practical.
b. Use 11 x 17 paper for larger drawings and schematics.

c. Use full size sheets for fabrications and layout drawings. Reproducible drawings
may be submitted in lieu of prints.

2. Mark submittals to:
a. Indicate Contractor's corrections in green.

b. Highlight items pertinent to the products being furnished in yellow and delete items
that are not pertinent when the Supplier's standard drawings or information sheets
are provided.

¢. Cloud items and highlight in yellow where selections by the Engineer or Owner are
required.

d. Mark dimensions with the prefix FD to indicate field verified dimensions on the
Drawings.

e. Provide a blank 8-by-3-inch space for Contractor's and Engineer's stamp.
3. Define abbreviations and symbols used in Shop Drawings.
a. Useterms and symbols in Shop Drawings consistent with the Drawings.
b. Provide a list of abbreviations and their meaning as used in the Shop Drawings.
¢. Provide a legend for symbols used on Shop Drawings.

E. Mark submittals to reference the Drawing number and/or Section of the Specifications,
detail designation, schedule or location that corresponds with the data submitted. Other
identification may also be required, such as layout drawings or schedules to allow the
reviewer to determine where a particular product is to be used.

F. Deliver Samples required by the Specifications to the Site. Provide a minimum of two
Samples.

G. Construct mock-ups from the actual products to be used in construction per the
Specifications.

H. Submit color charts and Samples for every product requiring color, texture or finish
selection.

1. Submit all color charts and Samples at one time.

Submittal Procedures 013300-4
NTD13565 Lower Bois d’ Arc Creek Reservoir Dam and Intake 01/15/2015



2. Do not submit color charts and Samples until all Record Data have been submitted or
Shop Drawings for the products have been approved.

3. Submit color charts and Samples not less than 30 days prior to when these products are
to be ordered or released for fabrication to comply with the schedule for construction of
the Project.

I.  Submit Contract Modification Request per Section 01 31 13 “Project Coordination” to
request modifications to the Contract Documents.

J. For non-electronic submittals, the number of copies of each submittal to be sent by the
Contractor and the number of copies of each submittal to be returned are:

Prefix ' Description | No. :::pies N?e::f::;es
PR Payment Request 4 1

O&M | Final O&M Manuals 4 0
PD Photographic Documentation 2 0

SAM | Sample 2 0

K. Submit an electronic copy of each submittal through the project portal (website) provided
by the Engineer. The Contractor will be provided access to log onto the Portal website to
post submittal documents and check the status of submittals. The complete contents of
each submittal, including associated drawings, Product Data, etc., shall be submitted in
Adobe Acrobat PDF format, or other format approved by Engineer.

1.05 REVIEW PROCEDURES

A. Shop Drawings are reviewed in the order received, unless Contractor request that a
different priority be assigned.

B. Mark a submittal as "Priority" to place the review for this submittal ahead of submittals
previously delivered. Priority submittals will be reviewed before other submittals for this
Project which have been received but not reviewed. Use discretion in the use of "Priority"
submittals as this may delay the review of submittals previously submitted. Revise the
Schedule of Contractor's Submittals for substantial deviations from the previous schedule.

C. Review procedures vary with the type of submittal as described in Paragraph 1.06.
1.06 SUBMITTAL REQUIREMENTS

A. Shop Drawings are required for those products that cannot adequately be described in the
Contract Documents to allow fabrication, erection or installation of the product without
additional detailed information from the Supplier.

1. Shop Drawings are requested so that the Engineer can:
a. Assist the Owner in selecting colors, textures or other aesthetic features.

b. Compare the proposed features of the product with the specified features so as to
advise the Owner that the product does, in general, conform to the Contract
Documents.
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c. Compare the performance features of the proposed product with those specified so
as to advise the Owner that it appears that the product will meet the designed
performance criteria.

d. Review required certifications, guarantees, warranties, and service agreements for
compliance with the Contract Documents.

2. Certify that Contractor has reviewed the Shop Drawings and made all necessary
corrections such that the products, when installed, will be in full compliance with the
Contract Documents per Section 00 73 00 “Supplementary Conditions.” Shop Drawings
submitted without this certification will be returned without review.

B. Furnish the following Submittals:
1. Products as indicated in Section 01 33 00.01 “Table of Required Submittals.”

2. When a substitution or equal product is proposed in accordance with Paragraph 1.08 of
this Section.

3. Shop Drawings required for consideration of a Contract modification per Paragraph
1.07.

4. When a substitution or equal product is proposed in accordance with Paragraph 1.08 of
this Section.

C. Include a complete description of the material or equipment to be furnished. Information is
to include:

1. Type, dimensions, size, arrangement, model number, and operational parameters of the
components.

2. Weights, gauges, materials of construction, external connections, anchors, and supports
required.

3. Performance characteristics, capacities, engineering data, motor curves, and other
information necessary to allow a complete evaluation of mechanical components.

4. Allapplicable standards such as ASTM or Federal specification numbers.

5. Fabrication and installation drawings, setting diagrams, manufacturing instructions,
templates, patterns, and coordination drawings.

6. Wiring and piping diagrams and related controls.
7. Mix designs for concrete, asphalt, or other materials proportioned for the Project.

8. Complete and accurate field measurements for products which must fit existing
conditions. Indicate on the submittal that the measurements represent actual
dimensions obtained at the Site.

D. Provide all required statements of certification, guarantees, extended service agreements,
and other related documents with the Shop Drawing. The effective date of these
documents shall be the date of acceptance of the Work by the Owner.

E. Comments will be made on items called to the attention of the Engineer for review and
comment. Any marks made by the Engineer do not constitute a blanket review of the
submittal or relieve the Contractor from responsibility for errors or deviations from the
Contract requirements.
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1.

Submittals that are reviewed will be returned with one or more of the following
designations:

a. Approved: Submittal is found to be acceptable as submitted.

b. Approved as Noted: Submittal is acceptable with corrections or notations made by
Engineer and may be used as corrected.

c. Revise and Resubmit: Submittal has deviations from the Contract Documents,
significant errors, or is inadequate and must be revised and resubmitted for
subsequent review.

d. Not Approved: Products are not acceptable.

Drawings with a significant or substantial number of markings by the Contractor may be
marked "Approved as Noted" and "Revise and Resubmit". These drawings are to be
revised to provide a clean record of the submittal.

Dimensions or other data that do not appear to conform to the Contract Documents will
be marked as "At Variance With" (AVW) the Contract Documents or other information
provided. The Contractor is to make revisions as appropriate to comply with Contract
Documents.

F. Certifications, Warranties and Service Agreements include documents as specified in the
detailed Specifications, as shown in the submittal schedule or as follows:

1.

Certified Test Reports (CTR): A report prepared by an approved testing agency giving
results of tests performed on products to indicate their compliance with the
specifications (refer to Section 01 40 00 “Quality Requirements”).

Certification of Local Field Service (CLS): A certified letter stating that field service is
available from a factory or Supplier approved service organization located within a 300
mile radius of the Site. List names, addresses, and telephone numbers of approved
service organizations on or attach to the certificate.

Extended Warranty (EW): A guarantee of performance for the product or system
beyond the normal 1 year correction period described in the General Conditions. Issue
the warranty certificate in the name of the Owner.

Extended Service Agreement (ESA): A Contract to provide maintenance beyond that
required to fulfill requirements for warranty repairs, or to perform routine maintenance
for a definite period of time beyond the warranty period. Issue the service agreement
in the name of the Owner. '

Certification of Adequacy of Design (CAD): A certified letter from the manufacturer of
the equipment stating that they have designed the equipment to be structurally stable
and to withstand all imposed loads without deformation, failure, or adverse effects to
the performance and operational requirements of the unit. The letter shall state that
mechanical and electrical equipment is adequately sized to be fully operational for the
conditions specified or normally encountered by the product's intended use.

Certification of Applicator/Subcontractor (CSQ): A certified letter stating that the
Subcontractor or Supplier proposed to perform a specified function is duly designated as
factory authorized and trained for the application of the specified product.
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G. Submit Record Data to provide information to allow the Owner to adequately identify the
products incorporated into the Project and allow replacement or repair at some future date.

1. Provide Record Data for all products. Record Data is not required for items for which
Shop Drawings and/or operations and maintenance manuals are required.

2. Provide information only on the specified products. Submit a Contract Modification
Request for approval of deviations or substitutions and obtain approval by Field Order
or Change Order prior to submitting Record Data.

3. Provide the same information required for Shop Drawings.

4. Record Data will be received by the Engineer, logged, and provided to Owner for the
Project record.

a. Record Data may be reviewed to see that the information provided is adequate for
the purpose intended. Inadequate drawings will be returned as unacceptable.

b. Record Data is not reviewed for compliance with the Contract Documents.
Comments may be returned if deviations from the Contract Documents are noted
during the cursory review performed to see that the information is adequate.

H. Provide Samples for comparison with products delivered to the Site for use on the Project.

1. Samples shall be of sufficient size and quantity to clearly illustrate the functional
characteristics of the product, with integrally related parts and attachment devices.

2. Indicate the full range of color, texture, and patterns.

3. Dispose of Samples when related Work has been completed and approved, and disposal
is requested by the Engineer. At Owner's option Samples will become the property of
the Owner.

I.  Submit Operation and Maintenance manuals (O&M) for all equipment, mechanical devices,
or components described in the Contract Documents per Section 01 78 23 “Operation and
Maintenance Data.” Include copies of approved Shop Drawings in the manual.

J.  Submit Request for Information (RFI) in accordance with Section 01 31 13 “Project
Coordination.”

K. Submit a Schedule of Values and Application for Payment (AP) in accordance with Section 01
29 00 “Payment Procedures.”

L. Submit Progress Schedules (SCH) in accordance with Section 01 32 16 “Construction
Progress Schedules.”

M. Submit Certified Test Reports (CTR) from independent testing laboratories in accordance
with Section 01 40 00 “Quality Requirements.”

1. Submit test reports for material fabricated for this Project with Shop Drawings for that
product.

2. Submit test reports produced at the point of production for standard production
products with the Record Data for that product.

N. Submit a list of Suppliers and Subcontractors as Record Data in accordance with Section 01
31 13 “Project Coordination.”
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O. Submit Equipment Installation Reports (EIR) in accordance with Section 01 75 00 “Starting
and Adjusting.”

P. Submit Notifications by Contractor (NBC) in accordance with Section 01 31 13 “Project
Coordination.”

Q. Submit Photographic Documentation (PD) in accordance with Section 01 32 34 “Video and
Photographic Documentation.”

R. Submit Process Performance Bonds (PPB) in accordance with Section 00 73 00
“Supplementary Conditions” and the detailed equipment Specifications.

1.07 REQUESTS FOR DEVIATION

A. Submit requests for deviations from the Contract Documents for any product that does not
fully comply with the Contract Documents.

B. Submit request for deviations by Contract Modification Request (CMR) per Section 01 31 13
“Project Coordination.” Identify the deviations and the reason the change is requested.

C. Include the amount of cost savings to the Owner for deviations that result in a reduction in
cost. A Change Order or Field Order will be issued by the Engineer for deviations approved
by the Owner if deviations are requested after the Guaranteed Maximum Price has been
established.

D. Deviations from the Contract Documents may only be approved by Change Order or Field
Order.

1.08  SUBMITTALS FOR EQUAL NON SPECIFIED PRODUCTS

A. The products of the listed Suppliers are to be furnished where detailed Specifications list
several manufacturers but do not specifically list "or equal” or "or approved equal"
products. Use of any products other than those specifically listed is a substitution and must
be approved per Paragraph 1.09.

B. Contractor may submit other manufacturers' products that are in full compliance with the
Specifications where the detailed Specifications list one or more manufacturers followed by
the phase "or equal" or "or approved equal”.

1. Submit Shop Drawings of adequate detail to document that the proposed product is
equal or superior to the specified product.

2. Prove that the product is equal. It is not the Engineer's responsibility to prove the
product is not equal.

a. Indicate on a point by point basis for each specified feature that the product is equal
to the Contract Document requirements.

b. Make a direct comparison with the specified manufacturer's published data sheets
and available information. Provide this printed material with the submittal.

c. The decision of the Engineer regarding the acceptability of the proposed product is
final.

3. Provide a typewritten certification that, in furnishing the proposed product as an equal,
the Contractor:
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Has thoroughly examined the proposed product and has determined that it is equal
or superior in all respects to the product specified.

Has determined that the product will perform in the same manner as the specified
product.

Will provide the same warranties and/or bonds as for the product specified.

Will assume all responsibility to coordinate any modifications that may be necessary
to incorporate the product into the Work and will waive all claims for additional
materials or effort which may be necessary to incorporate the product into the
Project.

Will maintain or improve the delivery and instaliation schedule as for the specified
product.

4. A modification request is not required for any product that is in complete compliance
with the Contract Documents.

1.09  SUBMITTALS FOR SUBSTITUTIONS

A. Substitutions are defined as any product that the Contractor proposes to provide for the
Project in lieu of the specified product.

B. Submit the following for consideration of approval of a Supplier or product which is not
specified:

1. Contract Modification Request for deviation from the Contract Documents per
Paragraph 1.07.

2. Prove that the product is acceptable as a substitute. It is not the Engineer’s
responsibility to prove the product is not acceptable as a substitute.

a.

Indicate on a point by point basis for each specified feature that the product is
acceptable to meet Contract Documents requirements.

Make a direct comparison with the specified Supplier's published data sheets and
available information. Provide this printed material with the submittal.

The decision of the Engineer regarding the acceptability of the proposed substitute
product is final.

3. Provide a typewritten certification that, in making the substitution request, the
Contractor:

a.

Submittal Procedures

Has determined that the substituted product will perform in substantially the same
manner and result in the same ability to meet the specified performance as the
specified product.

Will provide the same warranties and/or bonds for the substituted product as
specified or as would be provided by the manufacturer of the specified product.

Will assume all responsibility to coordinate any modifications that may be necessary
to incorporate the substituted product into the Project and will waive all claims for
additional Work which may be necessary to incorporate the substituted product
into the Project which may subsequently become apparent.

013300-10
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d. Will maintain the same time schedule as for the specified product.
C. Pay engineering cost for review of substitutions.

1. Cost for additional review time will be billed to the Owner by the Engineer for the actual
hours required for the review and marking of Shop Drawings by Engineer and in
accordance with the rates listed in Paragraph SC-14.02, Section 00 73 00
“Supplementary Conditions” if this request is made after the Guaranteed Maximum
Price has been established.

2. Cost for the additional review shall be paid to the Owner by the Contractoron a
monthly basis.

1.10 WARRANTIES AND GUARANTEES

A. Submit warranties and guarantees required by the Contract Documents with the Shop
Drawings or Record Data.

B. Provide additional copies for equipment and include this additional copy in the Operation
and Maintenance Manuals. Refer to Section 01 78 23 “Operation and Maintenance Data.”

C. Provide a separate manual for warranties and guarantees.

1. Provide a log of all products for which warranties or guarantees are provided, and for all
equipment. Index the log by Specification Section number on forms provided by the
Engineer.

2. Indicate the start date, warranty or guarantee period and the date upon which the
Warranty or guarantee expires for product or equipment which a warranty or guarantee
is required.

3. Indicate the date for the start of the correction period specified in the General
Conditions for each piece of equipment and the date on which the specified correction
period expires.

4. Provide a copy of the warrantee or guarantee under a tab indexed to the log.
1.11  RESUBMISSION REQUIREMENTS

A. Make all corrections or changes in the submittals required by the Engineer and resubmit
until approved.

B. For Shop Drawings:
1. Revise initial drawings or data and resubmit as specified for the original submittal.

2. Highlight in yellow those revisions which have been made in response to the first review
by the Engineer.

3. Highlight in blue any new revisions which have been made or additional details of
information that has been added since the previous review by the Engineer.

C. For Samples:
1. Submit new Samples as required for the initial Sample.

2. Remove Samples which have been rejected.

Submittal Procedures 013300-11
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D. For mock ups:
1. Construct a new mock up as initially required.
2. Dispose of mock ups which have been rejected.
E. Engineering cost for excessive review of Shop Drawings will be paid by the Contractor.

1. Excessive review of Shop Drawings is defined as any review required after the original
review has been made and the first resubmittal has been checked to see that
corrections have been made.

2. Cost for additional review time will be billed to the Owner by the Engineer for the actual
hours required for the review and marking of Shop Drawings by Engineer and in
accordance with the rates listed in ltem SC-14.02, Section 00 73 00 “Supplementary
Conditions.”

3. Pay cost for the additional review to the Owner on a monthly basis as billed by the
Owner.

4. Need for more than one resubmission or any other delay of obtaining Engineer's review
of submittals, will not entitle the Contractor to an extension of Contract Time. All costs
associated with such delays shall be at the Contractor's expense.

1.12  ENGINEER'S DUTIES

A. Review the submittals and return with reasonable promptness.
B. Affix stamp, indicate approval, rejection, and the need for resubmittal.

C. Distribute documents

END OF SECTION
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013300.01 TABLE OF REQUIRED SUBMITTALS

1.00 GENERAL
1.01 REQUIRED SUBMITTALS

A. The following tabulation list the submittals required for each Submittal Section. Each
Section of the Specifications may provide more detailed information regarding the data to
be provided for each product, materials, equipment or component required by the Section.
Provide additional documentation as required by the Contract Documents in accordance
with Section 01 33 00 “Submittal Procedures” and each Section and as reasonably requested
by the Owner, Construction Manager and Engineer.

B. Incorporate each submittal in the Construction Schedule and Indicate the date each
submittal is anticipated to be submitted.

Table of Required Submittals

013300.01-1
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013500 SPECIAL PROCEDURES

1.00 GENERAL

1.01 CONSTRUCTION SEQUENCE

A. Perform the Work as required to complete the entire Project within the Contract Time.

1.02 SHUT DOWNS AND PLANS OF ACTION

A. Shut downs of operations or equipment must be planned and scheduled.

1. Submit a written plan of action for approval for shutting down essential services. These

include:

a. NTMWD Pipelines.

b. Electrical power.

c. Control power.

d. Other designated functions.

2. Describe the following in the Plan of Action:

e.

f.

Construction necessary.

Utilities, piping, or services affected.

Length of time the service or utility will be disturbed.
Procedures to be used to carry out the Work.

Plan of Action to handle emergencies.

Contingency plan that will be used if the original schedule cannot be met.

3. Plan must be received by the Owner 2 weeks prior to beginning the Work.

1.03  CRITICAL OPERATIONS

A. The Owner will identify "Critical Operations" that must not be out of service longer than the
designated maximum out of service time and/or must be performed only during the
designated times.

B. Submit a written plan of action for approval for Critical Operation.

1. Describe the following in the Plan of Action:

a.

b.

Special Procedures

Construction necessary.

Utilities, piping, or services affected.

Length of time the service or utility will be disturbed.
Procedures to be used to carry out the Work.

Plan of Action to handle emergencies.

Contingency plan that will be used if the original schedule cannot be met.

013500-1
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g. List of manpower, equipment, and ancillary supplies. ldentify backups for key

pieces of equipment such as excavators and pumps and key personnel such as
welders.

2. Plan must be received by the Owner 2 weeks prior to beginning the Work.

C. Work affecting "Critical Operations" is to be performed on a 24-hour a day basis until
Owner’s normal operations have been restored.

D. Provide additional work force and equipment as required to complete the Work affecting
"Critical Operations" within the allotted time.

E. Include the cost for Work affecting "Critical Operations" in the Proposal.

F. Liguidated damages will be assessed if Work on "Critical Operations” is not completed
within the time indicated.

1. These items are critical to the plant operation, operation of the existing distribution
system or other critical operations.

2. Loss of plant operation, operation of the existing distribution system or other critical
operations can subject the Owner to loss of revenue, additional operations cost, and
fines from regulatory agencies.

3. Liquidated damages have been established for each critical operation:
G. Designated Critical Operations will be described in more detail in the design documents.

The Owner will assist the Contractor in draining the existing pipelines as much as possible
through existing blow-off valves. The Contractor will be responsible for providing

dewatering pumps, etc. required to completely dewater the facilities and handle any
leakage past closed valves.

END OF SECTION
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014000 QUALITY REQUIREMENTS
1.00 GENERAL
1.01 CONTRACTOR’S RESPONSIBILITIES

A. Control the quality of the Work and verify that the Work meets the standards of quality
established in the Contract Documents.

1. Inspect the Work of the Contractor, Subcontractors and Suppliers. Correct defective
Work.

2. Inspect products and materials to be incorporated into the Project. Ensure that
Suppliers of raw materials, parts, components, assemblies, and other products have
adequate quality control system to ensure that quality products are produced. Provide
only products that comply with the Contract Documents.

3. Provide and pay for the services of an approved professional materials testing
laboratory acceptable to the Owner to insure that products proposed for use fully
comply with the Contract Documents.

4. Provide all facilities and calibrated equipment required for quality control tests.

5. Provide consumable construction materials of adequate quality to provide a finished
product that complies with the Contract Documents.

6. Perform tests as indicated in this and other Sections of the Specifications. Schedule the
time and sequence of testing with the Construction Manager. All quality control testing
is to be observed by the Construction Manager or designated representative.

7. Maintain complete inspection and testing records at the Site and make them available
to Owner, Engineer and Construction Manager.

B. Designate a quality control manager before Work begins with authority to monitor the Work
effectively and to prepare implement and enforce a Quality Management Plan as described
in Paragraph 1.11.

C. Should requirements of this Section conflict with the requirements of the technical
Specifications, the technical Specifications shall govern.

1.02  QUALITY ASSURANCE ACTIVITIES BY THE OWNER

A. Owner may perform its own quality assurance test independent of the Contractor’s Quality
Control Program or as otherwise described in the Contract Documents. Provide labor,
materials, tools, equipment, and related items for testing by the Owner including, but not
limited to temporary construction required for testing and operation of new and existing
utilities. Assist the Owner, Engineer, Construction Manager, and testing organizations in
performing quality assurance activities.

1. Provide access to the Work and to the Supplier’s operations at all times Work is in
progress.

2. Cooperate fully in the performance of sampling, inspection, and testing.

3. Furnish labor and facilities to:
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10.

11.

a. Provide access to the Work to be tested.

b. Obtain and handle Samples for testing at the Site or at the source of the product to
be tested.

c. Provide calibrated scales and measuring devices for the Owner’s use.
d. Facilitate inspections and tests.

e. Provide adequate lighting to allow Owner observations.

f. Store and cure test Samples.

Furnish copies of the tests performed on materials and products.

Provide adequate quantities of representative product to be tested to the laboratory at
the designated location.

Give the Construction Manager adequate notice before proceeding with Work that
would interfere with testing.

Notify the Construction Manager and the testing laboratory prior to the time that

testing is required. Lead time is to be adequate to allow arrangements to be made for
testing.

Do not proceed with any Work until testing services have been performed and results of
tests indicate that the Work is acceptable.

Provide complete access to the Site and make Contract Documents available.

Provide personnel and equipment needed to perform sampling or to assist in making
the field tests.

Quality assurance testing performed by the Owner will be paid for by the Owner, except
for verification testing performed by the Owner, which shall be paid for by the
Contractor as described in Paragraph 1.06.

B. Quality assurance activities of the Owner, Engineer or Construction Manager through their
own forces or through contracts with materials testing laboratories and survey crews are for
the purpose of monitoring the results of the Contractor’s Work to see that it is in
compliance with the requirements of the Contract Documents.

C. Quality assurance activities of the Owner and Engineer or non-performance of quality
assurance activities:

1. Do not relieve the Contractor of its responsibility to perform Work and furnish materials
and products and constructed Work conforming to the requirements of the Contract
Documents.

2. Do not relieve the Contractor of its responsibility for providing adequate quality control
measures.

3. Do not relieve the Contractor of responsibility for damage to or loss of the material,
product or Work before Owner’s acceptance.

4. Do not constitute or imply Owner’s acceptance.

5. Do not affect the continuing rights of the Owner after Owner’s acceptance of the
completed Work.
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D. The presence or absence of the Owner’s Resident Representative or Engineer does not
relieve the Contractor from any contract requirement, nor is the Owner’s Resident
Representative or Engineer authorized to change any term or condition of the Contract
Documents without the Owner’s written authorization in a Field Order or Change Order.

E. Failure onthe part of the Owner, Engineer or Construction Manager to perform or test
products or constructed works in no way relieves the Contractor of the obligation to
perform Work and furnish materials conforming to the Contract Documents.

F. All materials and products are subject to Owner’s quality assurance observations or testing
at any time during preparation or use. Material or products which have been tested or
observed or approved by Owner at a supply source or staging area may be re-observed or
re-tested by Owner before or during or after incorporation into the Work, and rejected if
they do not comply with the Contract Documents.

1.03 SUBMITTALS

A. Submittals shall be in accordance with Section 01 33 00 “Submittal Procedures” and shall
include:

1. A written Quality Management Plan that establishes the methods of assuring
compliance with the Contract Documents. Submit this program as Record Data

2. A Statement of Qualification for the proposed testing laboratory. The statement of
qualifications is to include a list of the engineers and technical staff that will provide
testing services on the Project, descriptions of the qualifications of these individuals, list
of tests that can be performed, equipment used with date of last certification and a list

of recent projects for which testing has been performed with references for those
projects.

3. Test reports per Paragraph 1.07. Reports are to certify that products or constructed
works are in full compliance with the Contract Documents or indicate that they are not
in compliance and describe how they are not in compliance.

4. Provide Certified Test Reports on materials or products to be incorporated into the
Project. Reports are to indicate that material or products are in full compliance with the
Contract Documents or indicate that they are not in compliance and describe how they
are not in compliance.

1.04 STANDARDS

A. Provide a testing laboratory that complies with the ACIL (American Council of Independent
Laboratories) “Recommended Requirements for Independent Laboratory Qualifications”.

B. Perform testing per recognized test procedures as listed in the various sections of the
Specifications, standards of the State Department of Highways and Public Transportation,
American Society of Testing Materials (ASTM), or other testing associations. Perform tests
in accordance with published procedures for testing issued by these organizations.

1.05 DELIVERY AND STORAGE
A. Handle and protect test specimens of products and construction materials at the Site in

accordance with recognized test procedures.
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1.06  VERIFICATION TESTING

A. Provide verification testing when tests indicate that materials or the results of construction
activities are not in conformance with Contract Documents.

B. Verification testing is to be provided at the Contractor’s expense to verify products or
constructed works are in compliance after corrections have been made.

C. Tests must comply with recognized methods or with methods recommended by the testing
laboratory and approved by the Engineer.

1.07  TEST REPORTS

A. Test reports are to be prepared for all tests.

1. Tests performed by testing laboratories may be submitted on their standard test report
forms. These reports must include the following:

a. Name of the Owner, Project title and number, equipment installer and general

Contractor.
b. Name of the laboratory, address, and telephone number.
c. Name and signature of the laboratory personnel performing the test.
d. Description of the product being sampled or tested.
e. Date and time of sampling, inspection, and testing.
f. Date the report was issued.
g. Description of the test performed.
h. Weather conditions and temperature at time of test or sampling.

Location at the Site or structure where the test was taken.

j- Standard or test procedure used in making the test.

k. A description of the results of the test.

. Statement of compliance or non-compliance with the Contract Documents.
m. Interpretations of test results, if appropriate.

2. Submit reports on tests performed by Contractor or his suppliers or vendors on the
forms provided in Section 01 31 13.13 “Forms.”

3. Engineer will prepare test reports on tests performed by the Engineer.

B. Distribute copies of the test reports to the Construction Manager within 24 hours of
completing the test. Flag tests reports with results that do not comply with Contract
Documents for immediate attention. Hard copies of test reports are to be distributed to
individuals designated at the pre-construction conference:
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No. of

Recipient Copies
Owner 2
Engineer 1
Construction Manager 1
Contractor 1

C. Payment for Work subject to testing may be withheld until the Contractor’s quality control

test reports of the Work are submitted to the Owner’s Resident Representative.

1.08 NON-CONFORMING WORK

A. Immediately correct any Work that is not in compliance with the Contract Documents or
submit a written explanation of why the Work is not to be corrected immediately and when
corrective Work will be performed.

B. Payment for non-conforming Work shall be withheld until Work is brought into compliance
with the Contract Documents.

1.09 LIMITATION OF AUTHORITY OF THE TESTING LABORATORY

A. The testing laboratory representatives are limited to providing consultation on the test

performed and in an advisory capacity.
B. The testing laboratory is not authorized to:

1.

2
3.
4

Alter the requirements of the Contract Documents.
Accept or reject any portion of the Work.

Perform any of the duties of the Contractor.

Stop the Work.

1.10  QUALITY CONTROL PLAN

A. Submit Contractor’s Quality Control Plan that identifies personnel, procedures, control,
instructions, tests, records, and forms to be used. Construction will be permitted to begin
only after acceptance of the Quality Control Plan or acceptance of an interim plan applicable
to the particular feature of Work to be started. Work outside of the features of Work
included in an accepted interim plan will not be permitted to begin until acceptance of a

Quality Control Plan or another interim plan containing the additional features of Work to
be started.

B. Content of the Quality Control Plan: The Quality Control Plan shall include, as a minimum,
the following to address all construction operations, both on-Site and off-Site, including

Work by Subcontractors and Suppliers:

1. Adescription of the quality control organization, including a chart showing lines of
authority and acknowledgement that the quality control staff shall implement the

quality control program for all aspects of the Work specified.
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2. The name, qualifications (in resume format), duties, responsibilities, and authorities of
each person assigned a quality control function.

3. A copy of the letter to the Quality Control Manager signed by an authorized official of
the firm which describes the responsibilities and delegates sufficient authorities to
adequately perform the functions of the Quality Control Manager, including authority to
stop Work which does not comply with the Contract Documents or will result in Work
that does not comply with the Contract Documents. The Quality Control Manager shall
issue letters of direction to all other various quality control representatives outlining

duties, authorities, and responsibilities. Copies of these letters shall also be furnished to
the Construction Manager.

4. Procedures for scheduling, reviewing, certifying, and managing submittals, including
those of Subcontractors and Suppliers.

5. Control, verification, and acceptance testing procedures for each specific test to include
the test name, Specification paragraph requiring test, feature of Work to be tested, test

frequency, person responsible for each test, applicable industry testing standards and
laboratory facilities to be used for the test.

6. Procedures for tracking phases of quality control, verification, and acceptance tests
including documentation.

7. Procedures for tracking construction deficiencies from identification through acceptable
corrective action. Indicate how verification that identified deficiencies have been
corrected is to be documented.

8. Reporting procedures, including proposed reporting formats

9. The name of the proposed testing laboratory along with documentation of
qualifications, a list of tests that can be performed, and a list of recent projects for
which testing has been performed with references from those projects.

C. Notification of Changes: After submittal of the Quality Control Plan, the Contractor shall
notify the Owner in writing of any proposed changes.

D. Coordination Meeting: After the Pre-construction Meeting and before start of construction,
the Contractor shall meet with the Owner, Engineer and Construction Manager to discuss
the Contractor’s Quality Control Plan. The Quality Control Plan shall be submitted a
minimum of 14 calendar days prior to the Coordination Meeting. During the meeting, a
mutual understanding of the system details shall be developed, including the forms for
recording the Quality Control operations, testing, administration of the system for both on-
Site and off-Site Work, and the interrelationship of Contractor’s management and control
with the Owner’s Quality Assurance. Revise the Quality Management Plan to reflect
comments and recommended changes resulting from this meeting.

1.11  QUALITY CONTROL ORGANIZATION

A. Provide a designated quality control manager and an alternate quality control manager to
serve in the absence of the quality control manager. The quality control manager and
alternate quality control manager shall be persons other than the Contractor’s site
superintendent or project manager. No Work shall take place without the Contractor’s
quality control manager, alternate quality control manager or appropriate specialist to
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2.00

2.01

3.00

3.01

observe and inspect the Work. Substitutions of the Contractor’s quality control staff will not
be allowed without prior written approval from the Owner or Construction Manager. Any
substitution in the Contractor’s quality control staff must meet or exceed the qualifications
and experience requirements of those individuals proposed in the Contractors statement of
qualifications. Owner has absolute discretion in determining the acceptability of the
Contractor’s quality control staff.

Personnel Requirements: The requirements for the quality control organization are a
quality control manager, alternate and sufficient number of additional qualified personnel
to ensure Contract compliance. Provide personne! identified in the Contract Documents as
requiring specialized qualifications and skills to ensure Work is being properly performed as
part of the quality control organization. The Contractor’s quality control staff shall maintain
a presence at the Site at all times during progress of the Work and have complete authority
and responsibility to take any action necessary to ensure Contract compliance.

1. Quality Control Manager: Designate an individual in the Quality Control Plan as the
guality control manager who shall be responsible for overall management of quality and
have the authority to act in all quality matters for the Contractor. An alternate for the
quality control manager shall be identified in the Quality Control Plan to serve in the
event of the manager’s absence. The quality control manager shall be assigned no other
duties, The quality control manager and alternate quality control manager shall have
the qualifications stated in the Instructions to Bidders.

2. Quality Control Personnel: Provide specialized personnel to assist the quality control
manager with quality control of such specialty Work as electrical, mechanical, civil,
structural, environmental, materials, and testing as part of the quality control
organization. These individuals shall be directly responsible to the quality control
manager; be physically present at the construction site during Work on their areas of
responsibility; and have the necessary education and/or experience to effectively
manage the quality of the Work being performed.

3. Organizational Changes: Maintain adequate quality control staff at all times to ensure
that quality Work is being performed. Revise the Quality Control Plan to reflect the
changes when it is necessary to make changes to the quality control staff. Submit the
changes to the Owner and Construction Manager for approval.

PRODUCTS

TESTING APPARATUS

A.

Furnish testing apparatus and related accessories necessary to perform the tests.

EXECUTION

QUALITY CONTROL PROGRAM

A.

Perform quality control observations and testing as required in each Section of the
Specifications and where indicated on the Drawings.

Provide a quality control program that includes the following phases for each definable
Work task. A definable Work task, one which is separate and distinct from other tasks, has
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separate control requirements, may be provided by different trades or disciplines, or may
be work by the same trade in a different environment.

1. Planning Phase: Perform the following before beginning each definable Work task:

a.

b.

Review the Drawings.

Review submittals and determine that they are complete in accordance with the
Contract Documents.

Check to assure that all materials and/or equipment have been tested, submitted,
and approved.

Examine the work area to assure that all required preliminary Work has been
completed and is in compliance with the Contract Documents.

Examine required materials, equipment, and Sample Work to assure that they are
on hand, conform to submittals, and are properly stored.

Review requirements for quality control inspection and testing.

Discuss procedures for controlling quality of the Work. Document construction
tolerances and workmanship standards for the Work task.

Check that the portion of the plan for the Work to be performed incorporates
submittal comments.

Discuss results of planning with the Construction Manager. Conduct a meeting
attended by the quality control manager, the Construction Manager,
superintendent, other quality control personnel as applicable, and the foreman
responsible for the Work task. Instruct applicable workers as to the acceptable level
of workmanship required in order to meet the requirements of the Contract
Documents. Document the results of the preparatory phase actions by separate
meeting minutes prepared by the quality control manager and attached to the
quality control report.

Do not move to the next phase unless results of investigations required for the
planning phase indicate that requirements have been met.

2. Work Phase: Complete this phase after the Planning Phase.

a.

Notify the Construction Manager at least 24 hours in advance of beginning the Work
and discuss the review of the planning effort to indicate that requirements have
been met.

Check the Work to ensure that it is in full compliance with the Contract Documents.

Verify adequacy of controls to ensure full compliance with Contract Documents.
Verify required control inspection and testing is performed.

Verify that established levels of workmanship meet acceptable workmanship
standards. Compare with required Sample panels as appropriate.

Repeat the initial phase for each new crew to work on-Site, or any time acceptable
specified quality standards are not being met.

3. Follow-up Phase: Perform daily checks to assure control activities, including control
testing, are providing continued compliance with Contract requirements.

Quality Requirements
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Make checks daily and record observations in the quality control documentation.

Conduct follow-up checks to correct all deficiencies prior to the start of additional
Work tasks that may be affected by the defective Work. Do not build upon nor
conceal non-conforming Work.

Conduct a review of the Work 1 month prior to the expiration of the correction
period prescribed in the General Conditions with the Owner and Construction
Manager. Correct defects noted during the review.

C. Conduct additional planning and review if:

1. The
2. Cha

quality of on-going Work is unacceptable.

nges are made in applicable quality control staff, onsite production supervision or

work crew.

3. Workon atask is resumed after a substantial period of inactivity.

4. Other quality problems develop.

3.02  CAST-IN-PLACE CONCRETE TESTING

A. Test cast-in-place concrete in accordance with Section 03 30 00 “Cast-in-Place Concrete.”

3.03 PROTECTIVE COATINGS

A. Test protective coatings per Section 09 96 00 “High-Performance Coatings” and Section 09
91 00 “Painting.”

3.04 LEAKAGE TESTS FOR STRUCTURES

A. Test structures that will contain water on a full time or intermittent basis for leaks. Perform
tests prior to installing equipment or materials within the structure. In the event that the
structure fails to pass the test, drain the structure, repair the leaks, re-fill, and re-test the
structure. Repeat tests until the structure passes the test. The Owner may repeat the test
at any time during the correction period established in the General Conditions.

B. Test the structure for leakage using the following procedure:

1. Determine the evaporation allowance for loss of water.

a.

Use a standard circular pan procedure established by the U.S. Weather Bureau to
measure evaporation rate.

Calculate evaporation allowance by multiplying the evaporation rate in gallons per
24 hours per square foot of surface are by the open surface area of the water in the
structure.

2. Calculate the allowable leakage for the structure. Allowable leakage is calculated as
0.03 gallons per square foot of concrete area in contact with the water per 24 hours.

3. Fillthe structure to the overflow level with water at a rate not to exceed 2 feet per hour.

4. Allow the structure to set for 3 days.

5. Observe the perimeter of the structure and identify all leaks.
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6. Repair structure walls and floors where leaks have been identified.

7. Mark the water level at the structure wall. Measure the fall in water level over a 24-
hour period to the nearest 1/8 inch at least twice a day to determine the quantity of

water lost. Provide a stilling well for measurement if required to allow accurate
measurement.

8. Calculate the amount of water lost during this time period.
9. Compare the amount of water lost to the allowable loss.

C. Drainthe structure, determine the sources of leakage and repair if the amount of water lost
exceeds the allowable leakage plus the evaporation allowance.

3.05 PIPING SYSTEMS

A. Test Requirements:

1. Perform test on piping systems including piping installed between or connected to
existing pipe.

2. Conduct tests on buried pipe to be hydrostatically tested after the trench is completely
backfilled. If field conditions permit and if approved by the Engineer, partially backfill
the trench and leave the joints open for inspection and conducting of the initial service
leak test. Do not conduct the acceptance test until backfilling is complete.

3. Pneumatically test the buried piping and expose joints of the buried piping for the
acceptance test.

4. Conduct the test on exposed piping after the piping is completely installed, including
supports, hangers, and anchors, but prior to insulation and coating application.

5. Do not perform testing on pipe with concrete thrust blocking until the concrete has
cured at least 5 days.

6. Determine and remedy the cause of the excessive leakage for any pipe failing to meet
the specified requirements for water or air tightness.

7. Tests must be successfully completed and reports filed before piping is accepted.

8. Submit a comprehensive plan and schedule for testing to the Engineer for review at
least 10 days prior to starting each type of testing.

9. Remove and dispose of temporary blocking material and equipment after completion
and acceptance of the piping test.

10. Repair any damage to the pipe coating.
11. Clean pipelines so they are totally free flowing prior to final acceptance.
12. Test piping independently from tests on structures.
a. Test method and test pressure depend upon the application of the piping.

b. Pressure pipe is defined as piping that is part of a pumped or pressurized system.
Perform test for pressure pipe per the procedures indicated in Paragraph 3.05.B.

c. Gravity pipe is defined as piping that depends upon the force of gravity for flow
through the pipe, with the exception of process piping described in paragraph
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3.05.A.12.d. Perform test for gravity pipe per the procedures indicated in Paragraph
3.05.C, 3.05.D, or 3.05.E.

d. Chemical processing lines are to be tested as pressure pipe regardless of the
operating conditions. The test pressure is to be 1.5 times the pressure rating of the
pipe.

e. Process piping between hydraulic structures is to be considered as pressure pipe.
Perform the test for this pipe per Paragraph 3.05.B. The test pressure is to be the
maximum hydrostatic head plus 10 feet. The maximum hydrostatic head is the
difference in elevation of the pipe at its lowest point and the maximum top of the
wall

B. Pressure and Leakage Tests of Pressure Piping:

1. Perform hydrostatic pressure and leakage tests in accordance with Section 01 45 16.16
"Hydrostatic Testing."

C. Tests for Plumbing Drainage and Vent Systems:
1. Plug openings as necessary.

2. Test drainage and venting systems by filling piping with water to the level of the highest
vent stack for 30 minutes.

3. Make the examination for leakage at joints and connections.

4. Test fail if there is any drop in water level.
3.06  ELECTRICAL TESTING

A. Qualifications:

1. Perform testing using qualified personnel with a minimum of 5 years’ experience
installing and testing electrical equipment and machinery, unless otherwise specified.

2. Use testing firms or individuals to perform tests that have not provided services or
materials used on the Project or are otherwise related or affiliated with other
Contractors or Suppliers for this Project unless permitted by the Owner.

B. Report Forms: Complete appropriate test report neatly and in ink for the items being
tested. Note listed data that is not applicable or cannot be obtained as “N/A” or document
with an explanation for the omission. Incomplete test forms will not be witnessed by the
Construction Manager. Repeat tests no accepted. Substitute forms recording similar data
and test equipment as that specified may be used if approved by the Engineer.

C. Test Equipment:
1. Provide test equipment and materials necessary to perform the requested tests.

2. Test equipment and apparatus shall be appropriate for the full range and duration of
the test to be performed.

3. Demonstrate that the test equipment is functioning properly, prior to the
commencement of the test. Suspend the test and repair or replace the equipment if
test equipment fails during any portion of a test. Repeat the test in its entirety or as
otherwise required by the Construction Manager.
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4. Provide a copy of the test equipment calibration certificate to the Construction Manager
prior to the commencement of the test. Provide test equipment that has been
calibrated with 6 months of the date of the test using methods approved by the
National Institute of Standards and Technology.

D. Execution:

1. Make appropriate repairs or replacements if the circuit, equipment or machinery being
tested does not pass. Repeat test as directed by the Construction Manager.

2. The more rigid requirement prevails if test procedures or equipment conflicts occur
between the various sections and/or Supplier’s recommendations.

E. Electrical Cable:

1. Communication Cable and Conductors: Submit test forms to the Owner’s for approval
prior to performing the following tests:

2. Test shielded pair, telephone, paging, signaling and computer cables for continuity,
short circuits and grounds with a low voltage source, not to exceed the insulation rating
of the conductors or jacket.

3. Test fiber-optic cable between terminating ends for each circuit per the Supplier’s
recommendation. Cables, splices (where permitted), and connectors shall be tested for
continuity, band width {(maximum), and attenuation losses.

F. 600 Volt Cable and Conductors:

1. Test power and control conductors rated at 600 volts with an insulation resistance

tester at 1000 volts, with respect to ground, and at 1000 volts with respect to all other
conductors in each circuit.

2. Verify suitable ground connections are provided and maintained throughout the test.

3. Perform tests and record results as required by the “600 Volt Cable Test Report” or form
provided by the Engineer.

4. Test each circuit and record the results for continuity between terminating ends with a
low voltage source.

G. 5kV Cable and Conductors:

1. Perform insulation resistance test on 5 kV cable for insulation resistance tested at 2500
volts with respect to ground and at 2500 voits with respect to all other conductors in
each circuit.

2. H-Pottest 5 kV cables incrementally to 25 kV DC for 15 minutes per ANSI/IEE STD 400.
Record leakage current in the spaces provided, at the time intervals shown, on the
“Medium Voltage Cable Test Report.” Do not exceed the cable Supplier’s maximum test
values or procedures.

3. Perform Individual conductor resistance tests and recorded results. Test each circuit for
continuity between terminations ends and record the test results. Provide additional
tests and checks as requested by the Supplier.

H. 15kV Cable and Conductors:
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1. Perform insulation resistance test on 15 kV cable at 2500 volts with respect to all other
conductors in each circuit.

2. H-Pottest 15 kV cable incrementally to 55 kV DC for 15 minutes per ANSI/IEE STD. 400.
Record leakage current at the time interval, shown, on the “Medium Voltage Cable Test
Report.” Do not exceed the cable Supplier’'s recommended maximum test values or
procedures. Perform individual conductor resistance tests and record the results. Test
each circuit for continuity between terminating ends and record the results. Provide
additional tests and checks as required by the Supplier.

I. Switchgear:

1. Test electrical switchgear and electrical devices and controls mounted on or in the
switchgear in accordance with the “Switchgear Test Report” form.

2. Record the following information and attach to the test report:
a. Resistance reading across joints of each horizontal and vertical bus.
b. Verify proper operation of electrical, mechanical and keyed interlocking systems.

c. Operate devices to both their open and close states. Operate stored energy devices
mechanically and electrically as applicable. Operate remotely controlled devices
from their remote location.

d. Verify proper operation of draw-out circuit breakers and switches. Remove and re-
install each unit. Verify proper operation of shutters and barriers.

e. Disconnect electrical and electronic sensing and protective devices not rated to
withstand insulation resistance test potentials. Reconnect the devices before
energizing the switchgear.

f. Perform insulation resistance tests at the test voltages shown below for the
following equipment. Do not exceed the Supplier’s recommended maximum test
values or procedures.

Equipment Rating Test Voltage

0-250 volts 500 volts
251-600 volts 1000 volts
601-5000 volts 2500 volts

5001-15,000 volts 2500 volts
15,001-39,000 volts | 5000 volts

g. Provide additional tests and checks as recommended by the Supplier before
energizing.

h. Energize switchgear. Measure and record instrument indications for no load and
connected load conditions.

J.  Transformers:

1. Test single-phase and three-phase, liquid filled and dry transformers rated 5 kVA and
larger in accordance with the “Transformer Test Report,” form.
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2. Record the following information and attach to the test report.

a. Verify proper operation of all fans, alarms, and other auxiliary and monitoring
devices.

b. Verify “tap changer” operation, if applicable, in all positions. Set and secure “tap
changer” to position recommended by the Construction Manager or Engineer.

c. Obtain insulating liquid Sample from all liquid filled transformers. Submit Sample to
testing laboratory, approved by the Owner for analysis. Perform standard insulating
liquid tests as required by the Construction Manager or Engineer. Deliver test
results to the Owner within 30 days after sampling.

d. Perform insulation resistance tests at the test values shown below for the following
equipment.

e. Perform tests from each winding to ground and winding to winding. Primary and
secondary sections shall be tested separately.

f. Do not exceed the Supplier's recommended maximum test values or procedures.

" Transformer

~ Coil Rating Test Voltage
0-600 volts 1000 volts
601-5000 volts 2500volts

5001-15,000volts 5000 volts
15,001-39,000 volts | 10,000 volts

g. Provide additional tests and checks as recommended by the Supplier before
energizing.

h. Energize transformer. Measure and record primary and secondary volts and amps
under no load and connected load conditions.

K. Motors:
1. Test electric motors in accordance with the “Motor Startup Report” form.
2. Check and record motor winding continuity phase to phase with a low voltage source.

3. Check and record motor winding insulation resistance, each phase with respect to
ground, at the test values shown below for A.C. induction motors per REF. IEEE Standard
43,

4. Do not exceed the Supplier’'s recommended maximum test values or procedures.

Motor Yoltage Test Voltage
Rating
250V and below | 500
above 250 V 1000

Per manufacturer’s startup instructions or as otherwise
directed by the Engineer.
Per manufacturer’s startup instructions or as otherwise
directed by the Engineer.

2360V, 3 Phase

4160V, 3 Phase
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Check and record motor circuit voltage before starting motor.
Verify operation of motor space heater if applicable.
Provide additional tests and checks as recommended by the Supplier before energizing.

Start motor and verify immediately correct shaft rotation.

© 0 N o v

Check and record motor running volts and amps.

10. Verify correct operation of all interlocking and protective devices.

END OF SECTION
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014516.16 HYDROSTATIC TESTING

1.00 GENERAL
1.01 WORKINCLUDED

A. Perform a hydrostatic pressure test on each valved or plugged section of newly laid pipe
after the pipe has been backfilled. Perform hydrostatic pressure test by raising the pressure
in the pipe section to the required test pressure for the duration defined in Paragraph 3.02.

B. Plugs may be installed in concrete cylinder or steel pipe at intermediate locations for the
purpose of testing shorter lengths of pipe at the Contractor’s option. No additional
compensation will be paid to the Contractor for testing at intermediate locations if
Contractor uses this option.

C. Obtain water from the Owner for filling the pipeline for the hydrostatic test. Provide the
necessary piping, connection, pressure reducing and backflow prevention equipment
required to conduct the test. Fill the new pipeline through a backflow prevention device.
Leave the pipeline full of water upon completion of the hydrostatic test, unless internal test
plugs must be removed to allow construction to continue or where pipe will gravity drain.

D. Purchase water required for re-testing of the pipeline from the Owner. Water will be sold to
the Contractor at published rates.

1.02 SUBMTTALS
A. Submit Hydrostatic Pipe Test Reports per Section 01 33 00 “Submittal Procedures.”
1.03 STANDARDS
A. The applicable provisions of the following standards shall apply as if written here in their
entirety:
American Water Works Association (AWWA)
AWWA M9 Concrete Pressure Pipe
AWWA M11 | Steel Pipe — A Guide for Design and Installation
2.00 PRODUCTS (NOT APPLICABLE)
3.00 EXECUTION
3.01 GENERAL

A. Perform hydrostatic test on bar-wrapped, concrete cylinder pipe in accordance with AWWA
M9 and the pipe Supplier’s recommendations.

B. Perform hydrostatic test on steel pipe in accordance with AWWA M11 and the pipe
Supplier’'s recommendations.

3.02  TEST CONDITIONS
Hydrostatic Testing 014516.16-1
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A. Test pipe at the test pressure for the duration as indicated below for the various pipe

materials:
Pipe Type Duration | Test Pre:ssqre
‘ ; {hours) - {psi)
A | Bar-wrapped concrete cylinder pipe 8
Pre-stressed concrete cylinder pipe 8
C | Steel pipe 8

3.03 PROCEDURE

A. Bar-Wrapped Concrete Cylinder Pipe, Pre-stressed Concrete Cylinder Pipe, and Steel Pipe:

1.

Hydrostatically test the pipe after backfill over the test section of pipe has been
completed for 7 days. Slowly fill the line with water and vent all air from the pipeline
during filling.

Allow the pipe to stand under a slight pressure for at least 48 hours to allow the mortar
lining to become saturated and/or to allow the escape of remaining air trapped in the
line. Examine bulkheads, valves, manholes, flanges, and connections for leaks during
this period.

Stop leaks before continuing with the test.

Measure water volume during the test if existing valves in the main line leak during the
test. Measure the water volume leaking from the valve through a meter or by other
means approved by the Construction Manager. Furnish all necessary equipment and
include the cost for this effort in the Contract Price.

Expel all air from the pipe before applying the specified test pressure. Provide taps in
the line to expel air from high points where air valves are not provided. These taps must
be made by the pipe manufacturer and approved by the Engineer. Tightly plug the tap
after tests are complete. Include the cost for these taps in the Contract Price.

3.04 EXAMINATION UNDER PRESSURE

A. Inspect the pipe during the test to locate any leaks or breaks, defective joints, cracked or
defective pipe, fittings, or valves. Correct defective Work identified during the pressure
test.

B. Correct allidentified leaks even if leakage is within the parameters for permissible make up
water per Paragraph 3.05.

C. Test the pipe again after defective Work has been corrected. Repeat the test and correction
of defective Work until satisfactory test results are obtained.

3.05 PERMISSIBLE MAKEUP WATER

A. Measure make up water required for the section of pipe being tested. Makeup water is the
volume of water pumped into the test section of pipe necessary to maintain the specified
test pressure after the pipe has been filled with water and the air expelled.

Hydrostatic Testing 014516.16-2
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B. The maximum acceptable volume of makeup water for steel or bar-wrapped pipe
installations is 10 gallons per inch of pipe diameter per mile of pipe tested per 24 hours.
Calculate the maximum acceptable volume of makeup water using the following equation:

y - 10DL
™ 5280
Where:

Vm is the maximum acceptable volume of makeup water in gallons for 24 hours
D is the nominal pipe diameter in inches
L is the length of the pipe test section in feet

As an example the allowable amount of makeup water for a test section of 2500 feet of
60 inch diameter pipe would be:

10 x 60 x 2500 / 5280= 284 gallons

END OF SECTION
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015000

TEMPORARY FACILITIES AND CONTROLS

1.00 GENERAL

1.01 WORKINCLUDED

A.

Furnish temporary facilities, including the Contractor’s field offices, storage sheds, and
temporary utilities needed to complete the Work.

Furnish, install, and maintain temporary Project identification signs. Provide temporary on-
Site informational signs to identify key elements of the construction facilities. Do not allow
other signs to be displayed.

Furnish temporary offices per Paragraph 2.02A for Engineer and Owner. Cost associated
with providing these facilities is to be included in the Cost of Work. Providing utilities for
these offices are to be included in the Contractors fees for General Conditions.

1.02 QUALITY ASSURANCE

A.

Design Criteria: Furnish a total electrical heating and cooling system for the Resident
Representative’s field office capable of maintaining the following minimum design criteria:

1. Heating: Minimum 75 degrees ID temp @ 10 ambient.
2. Cooling: Minimum 75 degrees ID temp @ 105 ambient.
3. Relative humidity: 48 to 54 percent.

Testing: Inspect and test each service before placing temporary utilities in use. Arrange for

all required inspections and tests by regulatory agencies, and obtain required certifications
and permits for use.

1.03  DELIVERY AND STORAGE

A.

Arrange transportation, loading, and handling of temporary buildings and sheds.

1.04 1JOB CONDITIONS

A. Llocate buildings and sheds at the Site as indicated or as approved by the Owner.

Prepare the Site by removing trees, brush, or debris and performing demolition or grubbing
needed to clear a space adequate for the structures.

C. Pay for the utilities used by temporary facilities during construction.

D. Provide each temporary service and facility ready for use at each location when the service
or facility is first needed to avoid delay in the performance of the Work. Provide Resident
Representative’s field office completely installed and ready for occupancy and use within 7
days of the Notice to Proceed.

E. Maintain, expand as required, and modify temporary services and facilities as needed
throughout the progress of the Work.

F. Do not remove services and facilities until they are no longer needed.

G. Operate temporary facilities in a safe and efficient manner.
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1. Do not overload temporary services or facilities.
2. Do not let temporary services or facilities interfere with the progress of the Work.

3. Do not allow unsanitary conditions, public nuisance, or hazardous conditions to develop
or exist at the Site.

4, Do not permit freezing of pipes, flooding, or the contamination of water.

5. Maintain Site security and protection of the facilities.

1.05 OPTIONS

A. Construction offices may be prefabricated buildings on skids or mobile trailers.

B. Storage sheds may be prefabricated buildings on skids or truck trailers.
2.00 PRODUCTS
2.01  SIGN MATERIALS

A. Provide new or used signs, wood or metal with structure and framing in sound condition.
Materials are to be structurally adequate and suitable for the indicated finish.

B. Provide 3/4-inch exterior grade A/D face veneer plywood with medium density overlay for
sign surface.

C. Bolts, brackets, fasteners, and other hardware are to be galvanized or stainless steel.

D. Provide exterior quality coatings.

2.02 TEMPORARY OFFICES
A. Furnish and continuously maintain throughout the Project duration a field office for the
Owner and the Engineer's use which meets the following requirements:

1. Minimum size of 12 x 60 feet.

a. The building is to be divided into three separate spaces (two offices and conference
room) by full height walls with a single 3-foot by 6-foot-8-inch door for passage in
each wall. The office spaces are to be located at each end of the building and are to
be 12 by 12 feet.

b. Each space is to have an exterior 3-foot by 6-foot-8-inch weather tight door located
on one side of building.

c. Each office space is to have a minimum of one 4-by-5-foot window.

d. Flooring may be plywood, vinyl, or VCT tile. Do not use carpet.

2. Separate from Contractor’s office.
3. Structurally sound, weather-tight, and have floor raised above the ground.
4. Adequately braced and anchored to prevent movement.
5. Heated and air conditioned.
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Provide a fully plumbed indoor restroom located in one corner of the center section of
the building. The restroom shall contain a flush toilet, sink, medicine cabinet with

mirror, and storage shelving. Connect fixtures to complete potable water, sanitary, and
vent systems.

7. Make connections to electrical power source and provide electrical service to building
for duration of the Project.

8. Provide a skirt around perimeter of building of same material as building siding.

9. Construct a porch with steps and covered overhang at each entrance. Construct a
handicap accessible ramp to main entrance. Provide railing around porch, steps, and
ramp.

10. Provide burglar bars on all windows and hinged burglar bars on outside doors with
padlocks or door locks.

11. Provide operable, screened windows with locks.

12. Provide Venetian type blinds for all windows.

13. Provide electric water cooler with bottled water supply for the duration of the Project.

14. Provide furnishings manufactured by HON, or approved equal as follows:

Qty. ‘ S Furnishings
3 | 2'-6” x 5’-0” office desks with credenza
3 Fabric covered, cushioned adjustable arm chairs with swivel/tilt/roll
capabilities
3 Protective floor mats
1 | 3’-0” x 8-0” folding table
2 | 2’-6" x 5'-0” folding tables
10 | Padded folding chairs
2 Cushioned drafting stool with back
2 Drafting tables or layout tables similar to Mayline Model 7737-B
1 Plan holding rack similar to Planhold Model 43CRI-30 with 10 holders
10 | Legal size, four-drawer filing cabinets
3 Four-shelf metal book shelves
3 | Wastepaper baskets similar to Lawson Model H9-334-09

15. Provide telephone services.

a. Provide three separate outside telephone lines. One line will be used for the fax
machine. One line will be used for Internet service. One line will be the main office
phone number.

b. Provide rollover capability with the main phone line and fax line such that any
incoming calls from the main phone line will rollover to the fax line whenever the
main line is in use.
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16.

17.

18.

19.

20.

21.

22.
23.

24,

25.

26.
27.

28.

29.

c. Provide voicemail, call waiting, and caller 1D for the main phone line.

d. Provide three telephones equal to Southwestern Bell TeleMatrix Two Line Caller ID
Business Speakerphone. Furnish a minimum of four telephone jacks for each line at
locations designated by the Owner/Engineer.

Provide Internet service for the duration of the Project. The service is to include

provisions for at least one e-mail address that is accessible to the Owner and Engineer’s
off-Site e-mail systems.

Provide long distance calling service for Resident Representative’s field office for the
duration of the Project. The Contractor shall be responsible for Engineer/Owner’s
monthly long distance charges of up to $100 per month.

Provide a Hewlett Packard Laserjet 3200se Printer/Fax/Copier/Scanner, or approved
equal.

Provide a new or leased copier.

a. Konica 3135 copier with auto feed/sort/collate features and 11 x 17 copying
capabilities, or approved equal

b. Provide service and maintenance agreement throughout duration of the Project.

Provide a Sony MVC-CD1000 digital camera or approved equal. Provide camera
accessories including battery charger and leather carrying case.

Furnish and maintain office supply stock, including but not limited to, pens, pencils,
markers, staples, notepads, paper, posted notes, floppy disks, CD-WR computer disks,
file folders, paper clips, binder clips, etc., for duration of the Project. The Contractor

shall be responsible for Engineer/Owner’s office supply purchases of up to $50 per
month.

Furnish a microwave unit with a minimum cooking volume of 1.5 cubic feet.

Furnish a refrigerator with minimum storage capacity of 3.5 cubic feet. Refrigerator
shall include a freezer section.

Provide sufficient lighting for office environment using fluorescent light fixtures with
lenses energized by wall switches. Provide switches adjacent to doorway into each
space.

Provide three duplex receptacles in each office space and four duplex receptacles for
the remainder of the building.

Provide a fire extinguisher and first aid kit.

Provide an electronic alarm system that monitors all entry points into the building and
will automatically notify a local security system of any unauthorized entry.

Contract with a local security service to monitor and respond to any intrusion alarms
throughout duration of the Project.

Office and/or materials of construction may be new or used but must be in good
condition acceptable to the Owner/Engineer, serviceable, adequate for the intended
purpose, and must not violate codes or regulations.
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30. Field office and furniture will remain the property of the Contractor. Computer

equipment, printer/fax machine, and digital camera shall be turned over to the Owner
at the end of the Project.

B. Prior to installation of Owner/Engineer field office, submit the following information for
approval:

1. Office Trailer/Building: Floor plan including square footage of floor area.
2. Telephone Equipment: Catalog cut sheets.

3. Security/Alarm System: Catalog cut sheets.

4. Office Furniture: Catalog cut sheets.

C. Furnish a field office for Contractor's use of adequate size to allow meetings of about 15
people.

D. Provide access to and reserved parking spaces for 10 vehicles adjacent to the Owner and
Resident Representative’s field office. The parking area surface shall be covered by a
durable surface to prevent erosion, mud, dust, or rutting caused by vehicles. The surface
shall be a flexible crushed limestone base material, with a 2-inch HMAC overlay meeting the
requirements of TxDOT Standard Specification, Item 340.

E. Other trades may provide their own offices only when space is available on the Site, and
both the Owner and the Contractor agree.

2.03 TEMPORARY STORAGE BUILDINGS

A. Furnish storage buildings of adequate size to store any materials or equipment delivered to
the Site that might be affected by weather.

2.04 TEMPORARY SANITARY FACILITIES

A. Provide sanitary facilities at the Site from the Notice to Proceed until Project conclusion.
Maintain these facilities in a clean and sanitary condition at all times and comply with the
requirements of the local health authority. On large sites, provide portable toilets at such
locations that no point in the Site shall be more than 600 feet from a toilet.

B. Use these sanitary facilities. Do not use rest rooms within existing or Owner-occupied
buildings.

2.05 TEMPORARY HEAT
A. Provide heating devices needed to protect the building during construction.
1. Provide fuel needed to service the heating devices.
2. Attend heating devices at all times.

3. Do not allow heaters to operate overnight without someone in attendance.

2.06 TEMPORARY UTILITIES

Temporary Facilities and Controls 015000-5
NTD13565 Lower Bois d’ Arc Creek Reservoir Dam and Intake 01/15/2015



A. Provide all temporary utilities needed during construction, testing, disinfection, and startup
of the Work, including electrical power, water, and telephone. Include costs associated with
furnishing temporary utilities in the Contract Price.

1. Provide a source of temporary electrical power of adequate size for the construction
procedures.

a. Provide electrical pole and service that complies with OSHA and other safety
requirements and the requirements of the power company.

b. Make the electrical power available to the trades as needed.
c. Provide extensions to the various parts of the buildings as needed.

d. Provide junction boxes in such an arrangement that distribution boxes are available
within 75 feet of any part of the structure.

2. Provide for temporary water. Extend water to the Site and maintain source until such
time that the permanent water supply can be extended to the Site. Include the cost of
water, costs for construction, testing, disinfection, and startup of the Work in the
Contract Price.

3. Provide telephone service to the Site and install telephones inside the Contractor's and
the Engineer’s office.

B. Make arrangements with the local utility company, comply with utility company's

requirements and pay for the utility costs during construction, testing disinfection, and
startup of the Work.

C. Make utilities availabie to the trades during construction, testing, disinfection, and startup.

3.00 EXECUTION

3.01 LOCATION OF TEMPORARY FACILITIES

A. Locate all temporary facilities in an area that will not interfere with any Work to be
performed under this Contract.

B. Construct and install signs at locations as required by applicable regulatory agencies or as
selected by the Owner. Install informational signs at the height of optimum visibility, on
ground-mounted poles or attached to temporary structural surfaces.

3.02 PROJECT IDENTIFICATION AND SIGNS

A. Provide Project identification signs of the size, lettering, and construction indicated by the
Owner and in accordance with specified requirements.

3.03 TEMPORARY LIGHTING

A. Once a building envelope is complete and waterproof, provide temporary lighting inside the
building.

1. Lighting shall be adequate to perform Work within any space.

2. Lights shall be left in position in such a manner that every space has temporary light at
all times.
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3. Temporary lights may be removed once the permanent lighting is in service.

B. Provide portable flood lights at any time that Work will be performed outside the structure
at night. Provide adequate lighting to provide sufficient light at any location Work is being

performed.
3.04 DRINKING WATER
A. Provide field offices with potable water for Owner's and Engineer's office. Bottled drinking
water is to be provided with a dispenser and cooling apparatus.
B. Pay for services and maintain daily.
3.05 CONSTRUCTION FENCE
A. Install and maintain a construction fence around the Site and/or around the storage yard as
indicated. Fence may be wood picket or chain link construction. Provide gates with
padlocks.
3.06 REMOVAL OF TEMPORARY FACILITIES
A. Remove temporary buildings, sheds, and utilities at the conclusion of the Project and restore
the Site to original condition or finished in accordance with the Contract Documents.
B. Remove informational signs upon completion of construction.
C. Remove Project identification signs, framing, supports, and foundations upon completion of
the Project.
3.07 MAINTENANCE AND JANITORIAL SERVICE
A. Provide janitorial service (sweeping/mopping) for the Owner's and Engineer's office on a
weekly basis or as requested. Trash receptacles are to be emptied daily.
B. Maintain signs and supports in a neat, clean condition. Repair damage to structures,
framings, or signs.
C. Repair any damage to permanent structures or finishes caused by placement or removal of
temporary signage.
END OF SECTION
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015700

TEMPORARY CONTROLS

1.00 GENERAL

1.01 WORKINCLUDED

A.

Provide labor, materials, equipment and incidentals necessary to construct temporary
facilities to provide and maintain control over environmental conditions at the Site. Remove
temporary facilities when no longer needed.

Construct temporary impounding works, channels, diversions, furnishing and operation of
pumps, installing piping and fittings, and other construction for control of conditions at the
Site. Remove temporary controls at the end of the Project.

Provide a Storm Water Pollution Prevention Plan in accordance with TCEQ General Permit
TXR150000, file required legal notices and obtain required permits prior to beginning any
construction activity.

Provide labor, materials, equipment, and incidentals necessary to prevent storm water
pollution for the duration of the Project. Provide and maintain erosion and sediment
control structures as required to preventive sediment and other pollutants from the Site
from entering any storm water system, including open channels. Remove pollution control
structures when no longer required to prevent storm water pollution.

1.02  QUALITY ASSURANCE

A.

Construct storm water pollution prevention measures prior to the beginning of construction
and maintain these during construction until final stabilization has been achieved for the
area protected.

Plan and conduct all land-disturbing activities to minimize the area to be exposed at any one
time. Minimize the time of exposure, off-Site erosion, sedimentation, and adverse water
quality impacts.

Manage surface water runoff originating upgrade of an exposed area to minimize erosion
and sediment loss during the period of exposure.

Install measures to control both the velocity and rate of release so as to minimize erosion
and sedimentation of the receiving water body (i.e., ditch, channel, stream) in accordance
with regulatory requirements and as directed by the Owner, Engineer or the Engineer.

Periodically clean out and dispose of all sediment and other pollutants as necessary to
maintain the treatment capacity of each pollution control feature. Clean out and properly

dispose of all sediment and other storm water pollutants at the time of completion of the
Work.

1.03  SUBMITTALS

A.

Provide copies of notices, records and reports required by Paragraph 1.05 as Record Data in
accordance with Section 01 33 00 “Submittal Procedures.”

1.04 STANDARDS
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A.

Provide a Storm Water Pollution Prevention Plan that complies with Local, State, and
Federal requirements. Comply with all requirements of the Texas Commission on
Environmental Quality General Permit (TXR150000) for storm water discharges from
construction activities under the Texas Pollutant Discharge Elimination System (TPDES)
program.

Perform Work to comply with “Best Practice” as established by the North Central Texas
Council Of Governments (NCTCOG]) integrated Storm Water Management (iISWM) Design
Manual for Construction or the local agency of jurisdiction.

1.05 PERMITS

A.

Submit the following to the TCEQ and the Operator of any Municipal Separate Storm Sewer
System (MS4) receiving construction site discharge from the Site:

1. Notice of Intent (NOI) at least 48 hours prior to beginning construction activity.
Construction activity may commence 24 hours after the submittal of an electronic NOI.

2. Notice of Change (NOC) letter when relevant facts or incorrect information was

submitted in the NO|, or if relevant information in the NOI changes during the course of
construction activity.

3. Notice of Termination (NOT) when the Project has been completed and stabilized.

Post a copy of the NOI at the Site in a location where it is readily available for viewing by the
general public and Local, State, and Federal authorities prior to starting construction
activities and maintain the posting until completion of the construction activities.

Maintain copies of a schedule of major construction activities, inspection reports, and
revision documentation with the Storm Water Pollution Prevention Plan (SWPPP) required
under the TPDES General Permit (TXR150000) for Storm Water Discharges from
Construction Activities for all projects.

1.06 POLLUTION CONTROL

A.

Prevent the contamination of soil, water or atmosphere by the discharge of noxious
substances from construction operations. Provide adequate measures to prevent the
creation of noxious air-borne pollutants. Prevent dispersal of pollutants into the
atmosphere. Do not dump or otherwise discharge noxious or harmful fluids into drains or
sewers, nor allow noxious liquids to contaminate public waterways in any manner.

Provide equipment and personnel and perform emergency measures necessary to contain
any spillage.

Contain chemicals in protective areas and do not dump on soil. Dispose of such materials at
off-Site locations in an acceptable manner.

Excavate contaminated soil and dispose at an off-Site location if contamination of the soil

does occur. Fill resulting excavations with suitable backfill and compact to the density of the
surrounding undisturbed soil.

Provide documentation to the Owner which states the nature and strength of the
contaminant, method of disposal, and the location of the disposal site.

Comply with local, State and Federal regulations regarding the disposal of pollutants.
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Groundwater or run-off water which has come into contact with noxious chemicals, sludge,
or sludge-contaminated soil is considered contaminated. Contaminated water must not be
allowed to enter streams or water courses, leave the Site in a non-contained form or enter
non-contaminated areas of the Site.

Pump contaminated water to holding ponds constructed by the Contractor for this purpose,
or discharge to areas on the interior of the Site, as designated by the Engineer.

Construct temporary earthen dikes or take other precautions and measures as required to
contain the contaminated water and pump to a designated storage area.

Wash any equipment used for handling contaminated water or soil within contaminated
areas three times with uncontaminated water prior to using such equipment in an
uncontaminated area. Dispose of wash water used to wash such equipment as
contaminated water.

1.07 MAINTENANCE OF WATER
A. Manage water resulting from rains or ground water at the Site. Maintain trenches and
excavations free of water at all times. Provide and maintain pumps as necessary to remove
excess water. Direct water away from the Site to prevent damage to surrounding property.
2.00 PRODUCTS
2.01 MATERIALS
A. Provide materials meeting regulatory requirements.
3.00 EXECUTION
3.01 CONSTRUCTING, MAINTAINING AND REMOVING TEMPORARY CONTROLS
A. Construct temporary controls in accordance with regulatory requirements.
B. Maintain controls in accordance with regulatory requirements were applicable, orin
accordance with the requirements of the Contract Documents.
C. Remove temporary controls when no longer required, but before the Project is complete.
Correct any damage or pollution that occurs as the result of removing controls before the
point where they are no longer required.
END OF SECTION
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016000 PRODUCT REQUIREMENTS
1.00 GENERAL
1.01 WORKINCLUDED
A. Provide products for this Project that comply with the requirements of this Section. Specific
requirements of the detailed equipment Specifications govern in the case of a conflict with
the requirements of this Section.
B. Comply with applicable specifications and standards.
C. Comply with size, make, type, and quality specified or as modified per Section 01 31 13

“Project Coordination.”

1.02  QUALITY ASSURANCE
A. Design Criteria:

1. Assume responsibility for the design of the products to include structural stability and
operational capability.

2. Design members to withstand all loads imposed by installation, erection, and operation
of the product without deformation, failure, or adversely affecting the operational
requirements of the product. Size and strength of materials for structural members are
specified as minimums only.

3. Design mechanical and electrical components for all loads, currents, stresses, and wear
imposed by startup and normal operations of the equipment without deformation,
failure, or adversely affecting the operation of the unit. Mechanical and electrical
components specified for equipment are specified as the minimum acceptable for the
equipment.

B. Coordination:

1. Provide coordination of the entire Project, including verification that structures, piping,
and equipment components to be furnished and installed for this project are
compatible.

2. Determine that the equipment furnished for this Project is compatible with the Contract
Document requirements and with the equipment and materials furnished by others.

3. Electrical components provided for equipment shall comply with all provisions of the
Contract Documents.

4. Protective coatings and paints applied to equipment shall be fully compatible with the
final coatings to be field applied in accordance with the Contract Documents.

C. Adaptation of Equipment:

1. Drawings and Specifications are prepared for the specified products. Make
modifications to incorporate the products into the Project at no cost to the Owner, if a
substitution for a product is requested and approved in accordance with Section 01 31
13 “Project Coordination.”
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2. Do not provide a product with a physical size that exceeds the available space.
Consideration may be given to the acceptance of these products or equipment if the
Construction Manager assumes all costs necessary to incorporate the item and the
Engineer approves such revisions.

3. Coordinate electrical requirements for the products to be installed in the Project,

including revisions in electrical equipment components wiring and other factors
necessary to incorporate the component.

1.03  SUBMITTALS
A. Provide Submittals in accordance with Section 01 33 00 “Submittal Procedures” and shall
include:
1. Certificates of Adequacy of Design as described in Section 01 33 00 “Submittal
Procedures.”
2. Equipment Installation Reports per Section 01 75 00 “Starting and Adjusting.”
3. Other documentation as required by detailed equipment Specifications.
1.04 STANDARDS
A. The applicable industry standards referenced in the Specifications shall apply as if written
here in its entirety.
Except where otherwise indicated, structural and miscellaneous fabricated steel used in
items of equipment shall conform to the Standards of the American Institute of Steel
Construction (AISC).
1.05 GUARANTEES AND WARRANTIES
A. Guarantee and or warranty products furnished by the Construction Manager under this
Contract against:
1. Faulty or inadequate design.
2. Improper assembly or erection.
3. Defective workmanship or materials.
4. Leakage, breakage, or other failure.
Guarantee and or warranty the products installed under this Contract, including products
furnished by the Owner, against leakage, breakage, or other failure due to improper
assembly or erection and against improper installation of the equipment. The guarantee
and or warranty period shall be as defined in the General Conditions. Individual Sections of
the Specifications may have more stringent warranty requirements than stated in the
General Conditions. The most stringent warranty will be required in the event of any
difference in the two aforementioned locations.
2.00 PRODUCTS
2.01 MATERIALS
Product Requirements 016000-2
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Design, fabricate, assemble, deliver and install according to normally accepted engineering

and shop practices, except where a higher standard of quality is required by the Contract
Documents.

Manufacture like parts of duplicate units to standard sizes and gages. Like parts are to be
interchangeable.

Two or more items of the same kind are to be identical and made by the same Supplier.
Provide products suitable for the intended service.

Adhere to the equipment capacities, sizes, and dimensions indicated by the Contract
Documents.

Do not use products for any purpose other than that for which it is designed.

Provide new products unless previously used products are specifically allowed in the
Contract Documents.

Equipment shall not have been in service at any time prior to delivery, except as required by
tests.

Materials shall be suitable for service conditions.

Iron castings shall be tough, close-grained gray iron free from blowholes, flaws, or excessive
shrinkage and shall conform to ASTM A48.

Structural members shall be considered as subject to shock or vibratory loads.

Unless otherwise indicated, steel which will be submerged, all or in part, during normal
operation of the equipment shall be at least 1/4 inch thick. All edges are to be chamfered to
preclude any sharp exposed edges.

2.02  ELECTRIC MOTORS
A. Unless otherwise required by the detailed equipment Specifications, motors furnished with
equipment shall comply with the following requirements:
1. Motors shall be designed and applied in compliance with NEMA, ANSI, IEEE, and AFBMA
standards and the NEC for the specific duty imposed by the driven equipment.
2. Where frequent starting occurs, motors shall be designed for frequent starting duty
equivalent to the duty service required by the driven equipment.
3. Unless recognized and defined by the standards and codes for intermittent duty as a
standard industry practice, motors shall be rated for continuous duty at 40 C ambient.
Motor temperature rise above 40 C ambient on continuous operation at nameplate
horsepower shall not exceed the NEMA limit.
4. Motors shall be designed to start with appropriate starter or variable speed drive.
5. Motor bearing life shall be based upon the actual operating load conditions imposed by
the driven equipment.
6. Motors shall be sized for the altitude at the location where the equipment is to be
installed.
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9.

10.
11.
12.
13.
14.
15.

Motors with 1.0 service factor shall not be loaded more than 87 percent of the
nameplate horsepower. Motors with a 1.15 service factor shall not be loaded more
than 100 percent of the nameplate horsepower.

Where the detailed equipment Specifications call for encapsulated motor windings, the
following process shall be used:

a. After stator assembly, the stator assembly shall be sealed vacuum-pressure
impregnation (VPI} of epoxy resin. The stator shall receive two VPl treatments, each
treatment consisting of a dip followed by an oven bake. After the final cure, the
stator assembly shall receive a final (third) coating of a durable epoxy varnish to
further protect against dust, moisture, and a chemical degradation. The windings
shall comply with the latest applicable provisions of NEMA MG1.

Motors shall have a clamp-type grounding terminal inside the motor conduit box.
Motors with external conduit boxes shall have oversized conduit boxes.
Maximum starting current shall be per NEMA MG1, Class H.

Efficiency shall be per NEMA MG1 for Premium efficiency motors.

Minimum insulation shall be Type F.

Motors shall be random wound with copper coils.

Motors located in a hazardous location shall be rated for the appropriate classification.

B. Itisintended that the Supplier use his standard motor on integrally constructed motor
driven equipment such as appliances, hand tools, etc., which would otherwise require
redesign of the complete unit in order to provide a motor having the specified features.

C. Unless otherwise required by the detailed equipment Specifications, motors within the
horsepower ranges indicated below shall be rated and constructed as follows:

1.

Product Requirements

Below 1/2 HP:

a. 115-Volt, 60-Hertz, 1-phase.

b. Dripproof in clean and dry locations; TEFP in all other locations.
Permanently lubricated sealed bearings.

d. Built-in manual-reset thermal protector; or furnished with integrally mounted
stainless steel enclosed manual motor-overload switch.

1/2 to 1 HP:

a. 230/460-Volt, 60-Hertz, 3-phase.

b. Dripproofin clean and dry locations; TEFC in all other locations.
c. Permanently lubricated sealed bearings.

1-1/2 HP and Above:

a. 230/460-Volt, 60-Hertz, 3-phase.

b. Dripproof in clean and dry locations; TEFC in all other locations.

c. Oilor grease lubricated anti-friction or oil lubricated sleeve bearings.

016000-4
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d. Vertical motors shall have 15-year average life thrust bearings.

D. Motors with horsepower ratings of 15 horsepower or greater shall be provided with space
heaters to operate on 120-Volt, single-phase service.

2.03 EQUIPMENT APPURTENANCES
A. Cover belt or chain drives, fan blades, couplings, and other moving or rotating parts on all
sides by a safety guard.
1. Fabricate safety guards from 16 USS gage or heavier galvanized or aluminum-clad sheet
steel or 1/2-inch mesh galvanized expanded metal.
2. Design guards for easy installation and removal.
3. Provide galvanized supports and accessories for each guard.
4. Provide stainless steel bolts and hardware.
5. Provide safety guards in outdoor locations designed to prevent the entrance of rain and
dripping water.
2.04  ANCHOR BOLTS
A. Provide suitable anchor bolts for each product.
Provide anchor bolts, with templates or setting drawings, sufficiently early to permit setting
the anchor bolts when the structural concrete is placed.
C. Provide two nuts for each bolt.
D. Provide anchor bolts for products mounted on baseplates that are long enough to permit 1 -
1/2 inches of grout beneath the baseplate and to provide adequate anchorage into
structural concrete.
E. Provide stainless steel anchor bolts, nuts, and washers.
2.05 SPECIAL TOOLS AND ACCESSORIES
A. Furnish tools, instruments, lifting and handling devices, and accessories necessary for proper
maintenance and adjustment that are available only from the Supplier or are not commonly
available.
2.06 EQUIPMENT IDENTIFICATION PLAQUES
A. Provide a plaque for each piece of equipment in accordance with Section 40 05 53
“Identification for Process Piping and Equipment.”
2.07  LUBRICATION SYSTEMS FOR EQUIPMENT
A. Provide equipment lubricated by systems which:
1. Require attention no more frequently than weekly during continuous operation.
2. Do not require attention during startup or shutdown.
3. Do not waste lubricants.
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B. Provide lubricants to fill lubricant reservoirs and to replace lubricant consumed during
testing, startup, and operation prior to acceptance of equipment by the Owner.

2.08  INSULATION OF PIPING

A. Insulate all piping on or related to equipment as required to prevent freezing under any
condition. Insulate piping per the Supplier’s written instruction or per Section 23 07 19
“HVAC Piping Insulation,” whichever is more stringent.

3.00 EXECUTION
3.01  INSTALLATION

A. Install equipment including equipment pre-selected or furnished by the Owner as part of
this Project as if this equipment had been selected and purchased by the Construction
Manager. Assume responsibility for proper installation, startup and making the necessary
adjustments so that the equipment is placed in proper operating condition per Section 01 75
00 “Starting and Adjusting.”

3.02  LUBRICATION

A. Lubricate all products provided or installed for this Project, including products furnished by
the Owner, per the Supplier’s written recommendations until the product is accepted by the
Owner.

END OF SECTION
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017000

1.00

1.01

1.02

1.03

1.04

EXECUTION AND CLOSEOUT REQUIREMENTS

GENERAL

WORK INCLUDED

A. Comply with requirements of the General Conditions and specified administrative
procedures in closing out the construction Contract.

SUBMITTALS

A. Submit affidavits and releases on forms shown in Section 01 31 13.13 “Forms.”

SUBSTANTIAL COMPLETION

A. Submit written notification that the Work or designated portion of the Work is substantially
complete to the Engineer when the Work is considered to be substantially complete per the
General Conditions. Include a list of the items remaining to be completed or corrected
before the Project will be considered to be complete.

B. Engineer shall visit the Site to observe the Work within a reasonable time after notification
is received to determine the status of completion.

C. Engineer shall issue notification to the Contractor that the Work is either substantially

complete or that additional Work must be performed before the Project may be considered
substantially complete.

1.

Engineer shall notify the Contractor in writing of items that must be completed before
the Project can be considered substantially complete.

a. Correct the noted deficiencies in the Work.

b. Issue a second written notice with a revised list of deficiencies when Work has been
completed.

c. Engineer shall revisit the Site and the procedure shall begin again.

Engineer shall issue a tentative Certificate of Substantial Completion to the Owner when
the Project is considered to be substantially complete. Certificate shall include a
tentative list of items to be corrected before final payment.

a. Owner will review and revise the list of items and notify the Engineer of any
objections or other items that are to be included in the list.

b. Engineer shall prepare and send to the Contractor a definite Certificate of
Substantial Completion with a revised tentative list of items to be corrected or
completed.

c. Review the list and notify the Engineer in writing of any objections within 10 days of
receipt of Certificate of Substantial Completion.

FINAL INSPECTION

A. Submit written certification in the form indicated in Section 01 31 13.13 “Forms” when the
Project is complete and:

Execution and Closeout Requirements 017000-1
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1. Contract Documents have been reviewed.
2. Work has been completed in compliance with the Contract Documents.

3. Equipment and systems have been tested per Contract Documents and are fully
operational.

4. Final Operations and Maintenance Manuals have been provided to the Owner and all
operators training has been completed.

5. Specified spare parts and special tools have been provided.
6. Work is complete and ready for final inspection.

B. Engineer shall make an inspection with the Owner and appropriate regulatory agencies to

determine the status of completeness within a reasonable time after the receipt of the
Certificate.

C. Engineer shall issue notice that the Project is complete or notify the Contractor that Work is
not complete or is defective.

1. Submit the request for final payment with Closeout submittals described in Paragraph
1.07 if notified that the Project is complete and the Work is acceptable.

2. Upon receipt of notification from the Engineer that Work is incomplete or defective,
take immediate steps to remedy the stated deficiencies. Send a second certification to
the Engineer when Work has been completed or corrected.

3. Engineer shall re-visit the Site and the procedure will begin again.

1.05  RE-INSPECTION FEES

A. Pay fees to the Owner to compensate the Engineer for re-inspection of the Work required

by the failure of the Work to comply with the claims of status of completion made by the
Contractor.

B. Owner may withhold the amount of these fees from the Contractor's final payment.

C. Cost for additional inspections will be billed to the Owner by the Engineer for the actual

hours required for the inspection and preparation of related reports in accordance with the
rates in the Supplemental Conditions

1.06  CLOSEOQOUT SUBMITTALS TO THE ENGINEER

Record drawings per Section 01 31 00 “Project Coordination.”
Keys and keying schedule.

Warranties and bonds.

o0 ® p

Evidence of payment or release of liens on the form indicated in Section 01 31 13.13
“Forms” and as required by the General Conditions.

E. Releases from property owners of land outside the easement which were used by the
Contractor.

Consent from Surety to Final Payment.

G. Equipment Installation Reports on equipment.
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H. Shop Drawings, Record Data, Operations and Maintenance Manuals, and other submittals as
required by the Contract Documents.

I. Specified spare parts and special tools.

J. Certificates of Occupancy, operating certificates, or other similar releases required to allow
the Owner unrestricted use of the Work and access to services and utilities.

K. Evidence of final, continuing insurance, and bond coverage as required by the Contract
Documents.

1.07  FINAL PAYMENT REQUEST

A. Submit a preliminary final payment request. This request is to include adjustments to the

Contract Amount for:

1. Approved Change Orders.

2. Allowances not previously adjusted by Change Order.

3. Unit prices.

4. Deductions for defective Work that has been accepted by the Owner.
5. Penalties and bonuses.

6. Deductions for liquidated damages.

7. Deductions for re-inspection payments per Paragraph 1.05.

8. Other adjustments.

B. Engineer shall prepare a final Change Order, reflecting the approved adjustments to the
Contract amount which have not been covered by previously approved Change Orders.

C. Submit the final Application for Payment per the General Conditions, including the final
Change Order.

1.08 TRANSFER OF UTILITIES

A. Transfer utilities to the Owner when the Substantial Completion has been issued, final
cleaning has been completed and the Work has been accepted by the Owner.

B. Submit final meter readings for utilities and similar data as of the date the Owner occupied
the Work.

1.09 WARRANTIES, BONDS, AND SERVICES AGREEMENTS

A. Provide warranties, bonds, and service agreements required by Section 01 33 00 “Submittal
Procedures” or by the individual Sections of the Specifications.

B. The date for the start of warranties, bonds, and service agreements is established per the
General Conditions.

C. Compile warranties, bonds, and service agreements and review these documents for
compliance with the Contract Documents.

1. Each document is to be signed by the respective manufacturer, Supplier, and
Subcontractor.
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2. Each document is to include:

T 9

c
d.

e.

f.

The product or Work item description.
The firm, with the name of the principal, address, and telephone number.
Scope of warranty, bond or services agreement.

Date, duration, and expiration date for each warranty bond and service agreement.

Procedures to be followed in the event of a failure.

Specific instances that might invalidate the warranty or bond.

D. Submit two copies of each document to the Engineer for review and transmittal to the

Owner.

1. Submit duplicate sets.

2. Documents are to be submitted on 8-1/2 x 11 paper, punched for a standard three-ring
binder.

3. Submit each set in a commercial quality three-ring binder with a durable and cleanable
plastic cover. The title "Warranties, Bonds, and Services Agreements", the Project name
and the name of the Contractor are to be typed and affixed to the cover.

E. Submit warranties, bonds and services agreements:

1. At the time of final completion and before final payment.

2. Within 10 days after inspection and acceptance for equipment or components placed in
service during the progress of construction.

1.10  CLAIMS AND DISPUTES

A. Claims and disputes must be resolved prior to recommendations of final payment.
Acceptance and final payment by the Contractor will indicate that any outstanding Claims or
disputed issues have been resolved to the full satisfaction of the Contractor.

END OF SECTION
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017423 FINAL CLEANING

1.00 GENERAL
A. This Section specifies administrative and procedural requirements for final cleaning at
Substantial Completion.
1.02 WORK INCLUDED
A. Perform a thorough cleaning of the Site, buildings, or other structures prior to Owner
occupancy of the buildings, and prior to final completion. Leave the Project clean and ready
for occupancy.
1.03 SUBMITTALS
A. Provide data for maintenance per Section 01 78 23 “Operation and Maintenance Data.”
1.04 QUALITY CONTROL
A. Use experienced workmen or professional cleaners for final cleaning.
2.00 PRODUCTS
2.01  MATERIALS
A. Furnish the labor and products needed for cleaning and finishing as recommended by the
manufacturer of the surface material being cleaned.
B. Use cleaning products only on the surfaces recommended by the Supplier.
C. Use only those cleaning products which will not create hazards to health or property and
which will not damage surfaces.
3.00 EXECUTION
3.01  FINAL CLEANING
A. Thoroughly clean the entire Site and make ready for occupancy.
1. Remove construction debris, boxes, and trash from the Site.
2. Remove construction storage sheds and field offices.
3. Restore grade to match surrounding condition and remove excess dirt.
4. Sweep all drives and parking lots clean of dirt and debris. Use water truck or hose down
paved site to like new appearance.
B. Clean floors and inspect for damage.
1. Remove oil, grease, paint drippings, and other contaminants from floors, then mop
repeatedly until thoroughly clean. Replace damaged flooring.
Final Cleaning 017400-1
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2. Clean resilient flooring with an approved cleaner and apply one coat liquid floor polish

as recommended by the flooring Supplier. Polish to a buffed appearance with powered
floor buffer.

3. Vacuum all carpets with powered floor sweeper to remove dirt and dust. Remove glue
or other substances from nap of carpet.

C. Clean and polish inside and outside glass surfaces. Wash with window cleaner and water,

apply a coat of high quality glass polish and wipe clean. Do not scratch or otherwise mar
glass surfaces.

D. Clean wall surfaces to remove dirt or scuff marks. Remove excess adhesive along top edges
of wall base. Remove adhesive from surfaces of vinyl wall coverings.

E. Align tile to fit properly in grid and replace cracked or damaged tile. Remove smear marks
and other dirt from tile and clean surface of grid system.

F. Spot paint nicks and other damage. If spot-painting does not blend into the existing color
and texture of the surrounding surfaces, repaint wall from inside corner to inside corner.

Touch up damaged surfaces on factory finished equipment using special paint furnished by
the manufacturer.

G. Clean plumbing fixtures, valves, and trim. Clean toilet seats and covers. Remove labels and
adhesive from fixtures. Remove floor drains and clean baskets or buckets. Polish strainers
and exposed chrome or brass.

H. Remove dirt, oil, grease, dust and other contaminants from floors, equipment and
apparatus in mechanical and electrical rooms with vacuum.

I. Clean and polish ceramic tile floors and wall surfaces to remove mildew or other stains.
Tuck point defective joints.

J. Inspect exterior painted surfaces. Spot paint any damaged surfaces.

K. Clean permanent filters and replace disposable filters on heating, ventilating, and air

conditioning systems. Clean ducts, blowers, and coils if units were operated without filters
during construction.

L. Clean roof areas of debris; flush roof drainage systems with water until clear.
M. Broom clean exterior paved surfaces and rake clean other surfaces of the grounds.

N. Clean and polish all electrical equipment and exposed conduits. Remove paint overspray.
Provide a blemish free appearance on all exposed equipment and conduits.

END OF SECTION
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017500 STARTING AND ADJUSTING
1.00 GENERAL
1.01 WORKINCLUDED
A. Provide step-by-step procedures for starting provided systems, including equipment, pumps
and processes.
B. Provide pre-startup inspections by equipment manufacturers.
C. Provide instruction and demonstration of operation, adjustment, and maintenance of each
system and the component parts.
D. Place each system in service and operate the system to prove performance and to provide
for initial correction of defects in workmanship, calibration, and operation.
E. Provide for initial maintenance and operation.
1.02 SUBMITTALS
A. Provide Submittals in accordance with Section 01 33 00 “Submittal Procedures.”
1. Provide a Plan of Action for testing, checking, and starting major equipment and process
piping systems. Submit reports as required by this Section.
2. Provide Equipment Installation Reports on form shown in Section 01 31 13.13 “Forms”
per Section 01 33 00 “Submittal Procedures.”
3. Provide Operation and Maintenance Manuals per Section 01 78 23 “Operation and
Maintenance Data.”
1.03 STANDARDS
A. Comply with any standards associated with the testing or startup of equipment, as listed in
the various Sections of the Specifications.
1.04  SPECIAL JOB CONDITIONS
A. Do not start or test any apparatus until the complete unit has been installed and thoroughly
checked.
B. Furnish the services of a representative of the Supplier to witness tests and startup
procedures as required by the Specifications.
2.00 PRODUCTS
2.01  TESTING INSTRUMENTATION
A. Furnish any instrumentation or other testing devices needed to conduct tests.
3.00 EXECUTION
3.01 SERVICES OF SUPPLIER'S REPRESENTATIVES
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A. Provide the services of a Supplier's representative for inspection, supervision of installation,
and training. Supervisor’s representative must be an experienced and competent technical
(not sales) representative of the Supplier.

B. Perform installation, adjustment, and testing of the equipment under the direct supervision
of the Supplier's representative where specified.

C. Provide the services of the Supplier's representative to instruct the Owner or his authorized
personnel on operational procedures and maintenance requirements.

D. Include the cost of the services of the Supplier's representative in the equipment price
which is included in the Contract Price.

3.02  INSPECTION AND STARTUP

A. Inspect equipment prior to placing any equipment or system into operation. Make
adjustments as necessary for proper operation.

1. Check for adequate and proper lubrication.

2. Determine that parts or components are free from undue stress from structural
members, piping or anchorage.

Adjust equipment for proper balance and operations.
Determine that vibrations are within acceptable limits.

Determine that equipment operates properly under full load conditions.

o v o~w

Determine that the equipment is in true alignment.

B. Have the Supplier's representative present when the equipment is placed in operation.
1. The Supplier is to be on-Site as often as necessary for proper and trouble free operation.
2. Ensure that the proper procedure is employed in startup of systems.

C. Provide Equipment Installation Reports for Equipment on the form indicated in Section 01
3113.13 “Forms.”

1. Certify that the equipment and related appurtenances have been thoroughly examined
and approved for startup and operation.

2. Include the date when Owner's personnel were instructed in the proper operation and
maintenance of the equipment in the report.

3.03  STARTING REQUIREMENTS

A. Refer to the individual Sections of the Specifications for specific startup procedures.

3.04 INITIAL OPERATION

A. Start, test, and place equipment and systems into operation for 30 days to allow the Owner
and Engineer to observe the operation and overall performance of the equipment and to
determine that controls function as intended.

B. Equipment which operates on a limited or part-time basis shall be operated in the presence
of the Engineer to demonstrate that controls function as specified.
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C. Perform acceptance test as specified in individual Sections of the Specifications.
Demonstrate that equipment and systems meet the specified performance criteria.

D. Unless specifically stated otherwise in the individual equipment Specifications, equipment
and systems are not Substantially Complete until the end of this initial operation period. If
an exception to this requirement is specifically noted in an individual equipment
Specification, the exception shall only apply to that particular piece of equipment and not to
the remaining components provided under the Project.

3.05 OPERATOR TRAINING

A. Provide instruction and demonstration of the care and operation of the equipment to the
Owner's personnel. Instruction is to include classroom and hands-on training.

B. Provide training in adequate detail to ensure that the trainees who complete the program
will be qualified and capable of operating and maintaining the equipment, products, and
systems provided.

C. Operations training is to include but not be limited to:
1. Orientation to provide an overview of system/subsystem configuration and operation
2. Terminology, nomenclature, and display symbols.
3. Operations theory.
4. Equipment appearance, functions, concepts, and operation.
5

Operating modes, practices and procedures under normal, diminished, and emergency
conditions.

=

Startup and shutdown procedures.

7. Safety precautions.

8. On-the-job operating experience for monitoring functions, supervisory, or command
activities. Include functions and activities associated with diminished operating modes,
failure recognition, and responses to system/subsystem and recovery procedures.

9. Content and use of Operation and Maintenance manuals and related reference
materials.

D. Provide training for performing on-Site routine, preventive, and remedial maintenance of

the equipment, product, or system. Maintenance training is to include but not be limited
to:

1. Orientation to provide an overview of system/subsystem concept, configuration, and
operation.

2. Operations theory and interfaces.

3. Instructions necessary to ensure a basic theoretical and practical understanding of
equipment appearance, layout and functions.

4. Safety precautions.
5. Use of standard and special tools and test equipment.

6. Adjustment, calibration, and use of related test equipment.
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7. Detailed preventive maintenance activities.
8. Troubleshooting, diagnostics, and testing.
9. Equipment assembly and disassembly.

10. Repair and parts replacement.

11. Parts ordering practices and storage.

12, Failure and recovery procedures.

13. Cabling and/or interface connectors.

14. Content and use of Operation and Maintenance Manuals and related reference
materials.

15. Procedures for warranty repairs.
16. Lubrication.

17. Procedures, practices, documentation, and materials required to commence system
maintenance.

E. Provide a training plan that indicates the schedule and sequence of the training programs.
The training plan is to include for each course:

Number of hours for the course.

Agenda and narrative description, including the defined objectives for each lesson.

Draft copy of training handbooks.

1
2
3
4. A descriptive listing of suggested reference publications.
5. Audio-visual equipment required for training.
6. Type and number of tools or test equipment required for each training session.
F. Provide and use training aids to complement the instruction and enhance learning.

1. Provide training handbooks for use in both the classroom and the hands-on phases of
training for each course.

2. Provide instructional materials which include references to the Operation and
Maintenance Manuals and identify and explain the use of the manual.

3. Provide a copy of all audio/visual training materials used in the presentations.
G. Provide qualified instructors to conduct the training.

1. Provide instructors with knowledge of the theory of operation and practical experience
with the equipment, product, or system.

2. Provide instructors that have successfully conducted similar training courses.

H. Training may be recorded by the Owner or its consultants for use in future training. Provide

legal releases or pay additional fees required to allow training by the Supplier to be
recorded.

1. Schedule for training is to be approved by Owner.
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Schedule training and startup operations for no more than one piece of equipment or
system at a time.

Owner may require re-scheduling of training if operations personnel are not available
for training on a scheduled date.

Provide a minimum of 2 weeks’ notice if training must be rescheduled.
Training is to be limited to 24 hours per week.

Time required for training is to be considered in the development of the Project
schedule.

Schedule and coordinate training for equipment, products, or systems which depend upon
other equipment or systems for proper operation so that trainees can be made familiar with
the operation and maintenance of the entire operating system.

Conduct a training course for the equipment products and systems provided. Training is to
be adequate to meet the training objectives described above and is to be for at least the
minimum time indicated.

3.06  INITIAL MAINTENANCE

A. Maintain equipment until the Project is accepted by the Owner.
1. Insure that mechanical equipment is properly greased, oiled, or otherwise cared for as
recommended by the Supplier.
2. Operate air handling equipment only when filters are in place and are clean. Change
filters weekly during construction.
B. Service equipment per the Supplier's instructions immediately before releasing the
equipment to the Owner.
1. Replace replaceable filters and clean permanent filters associated with air handling units
or other packaged equipment.
2. Remove and clean screens at strainers in piping systems.
3. Clean insects from intake louver screens.
END OF SECTION
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017823 OPERATION AND MAINTENANCE DATA
1.00 GENERAL
1.01 WORKINCLUDED
A. Prepare a complete and detailed Operation and Maintenance Manual for each type and

model of equipment or product furnished and installed under this Contract.

B. Prepare the manuals in the form of an instruction manual for the Owner. The manual is to
be suitable for use in providing operation and maintenance instruction as required by
Section 01 75 00 “Starting and Adjusting.”

C. Provide complete and detailed information specifically for the products or systems provided
for this Project. Include the information required to operate and maintain the product or
system.

D. Manuals are to be in addition to any information packed with or attached to the product
when delivered. This information is to be taken from the product and provided as an
attachment to the manual.

1.02 SUBMITTALS

A. Submit manuals in accordance with Section 01 33 00 “Submittal Procedures.” Attach to
each manual a copy of the Operation and Maintenance Manual Review Form as shown in
Section 01 31 13.13 “Forms” with pertinent information completed.

1.03 GUARANTEES

A. Provide copies of the manufacturer's warranties, guarantees, or service agreements in
accordance with Section 01 70 00 “Execution and Closeout Requirements.”

2.00 PRODUCTS

2.01 MATERIALS

A. Print manuals on heavy, first quality paper.
1. Papershall be 8-1/2 x 11 paper.
a. Reduce drawings and diagrams to 8-1/2 x 11 paper size.

b. When reduction is not practical, fold drawings and place each separately in a clear,

super heavy weight, top loading polypropylene sheet protector designed for ring
binder use. Provide a typed identification label on each sheet protector.

2. Punch paper for standard three-ring binders.

B. Place manuals in Wilson Jones 385 Line D-Ring Dubllock Presentation Binders.
1. Binders are to have clear front, back, and spine covers.
2. Sheet lifters are to be provided.

3. Minimum size is 2-inch capacity. Maximum size is 3-inch capacity.
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Provide tab indexes for each section of the manual.

1. Indexes are to be constructed of heavy-duty paper with a reinforced binding edge and
punched with 9/32-inch holes to fit the binders.

2. Index is to have clear insertable tabs for a typed insert.
Provide indexed PDF version of manual on a CD.

Provide a parts list on a CD in Microsoft Excel format which includes all information required
by Paragraph 3.02.

3.00 EXECUTION

3.01 MANUAL ORGANIZATION AND CONTENTS

A. Provide a Table of Contents listing each section of the manual for each product or system.

B.

1. Identify each product or system using the nomenclature shown in the Contract
Documents.

2. Assign a number and letter to each section in the manual.

a. Assign a number to each product or system. The number is to correspond to the
Owner's equipment numbering system or other system designated by the Engineer.

b. A cross reference is to be provided for the Owner's numbering system and
designations for equipment indicated in the Contract Documents.

c. The letter assigned will represent the part of the manual, consistent with the
manual contents as required by Paragraph 3.02.

3. Provide index tabs for each section in the manual.

4. The designation on each index tab is to correspond to the number and letter assigned in
the Table of Contents.

Include only the information that pertains to the product described. Annotate each sheet
to:

1. Clearly identify the specific product or component installed.
2. Clearly identify the data applicable to the installation.
3. Delete reference to inapplicable information.

Supplement manual information with drawings as necessary to clearly illustrate relations of
component parts of equipment and systems, and control and flow diagrams.

Identify each manual by placing a printed cover sheet in the front cover of the binder and as
the first page in the manual. The first page is to be placed in a clear polypropylene sheet
protector. The information on first page and the cover page are to include:

1. Name of Owner.
2. Project name.

3. Volume number.
4

The Table of Contents for that volume.
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E. Insert the Table of Contents into the spine of each manual.

F.  Manuals for several products or systems may be provided in the same binder.
1. Sections for each product or system must be included in the same binder.
2. Sections must be in numerical order from volume to volume.

G. Correlate the data into related groups when multiple binders are used.

Fill binders to only three/fourths of its indicated capacity to allow for addition of materials
to each binder by the Owner.

3.02 EQUIPMENT AND SYSTEMS MANUAL CONTENT

A. Manual shall provide the following information:
1. A description of the unit and component parts.

2. Operating instructions for startup, normal operations, regulation, control, shutdown,
emergency conditions, and limiting operating conditions.

3. Maintenance instructions including assembly, installation, alignment, adjustment, and
checking instructions.

4. Lubrication schedule and lubrication procedures. Include a cross reference for
recommended lubrication products.

Troubleshooting guide.
Schedule of routine maintenance requirements.
Description of sequence of operation by the control manufacturer.

Warnings for detrimental maintenance practices.

© ® N o v

Parts lists including:
a. Part numbers for ordering new parts.

b. Assembly illustrations showing an exploded view of the complex parts of the
product.

c. Predicted life of parts subject to wear.

d. List of the manufacturer’'s recommended spare parts, current prices with effective
date and number of parts recommended for storage.

e. Directory of a local source of supply for parts with company name, address, and
telephone number.

f. Complete nomenclature and list of commercial replacement parts.

10. Outline cross-section and assembly drawings, engineering data, test data, and
performance curves.

11. Control schematics and point to point wiring diagrams prepared for field installation,
including circuit directories of panel boards and terminal strips.

12. Other information as may be required by the individual sections of the Specifications.
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3.03  LIST OF SERVICE ORGANIZATIONS

A. Provide a directory of authorized service organizations with company name, address,
telephone number, and the contact person for warranty repair.

END OF SECTION
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1.0 INTRODUCTION

Lower Bois d’Arc Creek Reservoir (LBCR) is a proposed reservoir on Lower Bois d’Arc Creek, a tributary of
the Red River. The North Texas Municipal Water District (NTMWD) will construct a raw water intake and
raw water pump station (RWPS) at the proposed LBCR as a part of an overall system of raw water storage,
transmission, and treatment facilities that will ultimately provide water to the growing northern areas of
the NTMWD’s service area. FNI was tasked with evaluating the RWPS and intake site locations, and

designing the RWPS and intake.

1.1 PROJECT BACKGROUND

By contract dated April 2, 2014, the NTMWD authorized Freese and Nichols, Inc. (FNI) to perform further
analysis of the intake and raw water pump station siting and detailed intake configuration. This included
analysis of two alternative intake locations, two raw water pump station locations, and two substation
locations. As an amendment to this contract, on August 28, 2014, the NTMWD authorized FNI to proceed
with preliminary engineering services for the intake and RWPS. This Preliminary Design Report (PDR)
summarizes the intake, RWPS, and substation siting analysis, documents the technical decisions that were

made, and provides FNI's recommendation for the intake and raw water pump station design.
1.2 PREVIOUS REPORTS
Additional background and project information can be found in the following previous reports:

e “Preliminary Pipeline Routing Study and Conceptual Raw Water Pump Station Design Report”

dated September 2009.
e “Design Report for Lower Bois d’Arc Creek Reservoir Raw Water Pipeline” dated February 2014.
e  “Lake Raw Water Pump Station Alternative Analysis Report” dated May 2014.
e “Lower Bois D’Arc Creek Reservoir Preliminary Design Report” dated January 2015.

e Technical Memorandum for “Leonard WTP Terminal Storage Reservoir Site Analysis” dated

January 2014,

e “Proposed Lower Bois d’Arc Creek Reservoir, Fannin County, Texas, MITIGATION PLAN”, dated
January 2014,
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“Report Supporting an Application for a Texas Water Right for Lower Bois d’Arc Creek Reservoir”,

two volumes dated December 2006.
“Section 404 Permit Application and Jurisdictional Determination Report”, dated June 2008.

“Environmental Report Supporting an Application for a 404 Permit for Lower Bois d’Arc Creek

Reservoir”, dated June 2008.

“Supplemental Data Supporting and Application for a 404 Permit for Lower Bois d’Arc Creek

Reservoir”, dated December 2013.

PROJECT SCOPE

The scope of services for this project inciudes further analysis of the intake and raw water pump station.

In particular, this project includes preliminary civil, structural, electrical, instrumentation, and controls

design of the intake. The final design and construction of the intake will be accomplished as part of the

dam (NTMWD Project No. 344). The RWPS portion of the scope includes layout and site civil design,

evaluation of pump and raw water system hydraulics, preliminary RWPS discharge pipe design, structural,

architectural, mechanical, electrical, instrumentation, and controls design.
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1.4 ABBREVIATIONS

Table 1-1 displays a list of abbreviations used frequently in this report.

Table 1-1 List of Abbreviations
AFD Adjustable Frequency Drive
AOR Allowable Operating Range
BFV Butterfly Valve
CFD Computational Fluid Dynamics
CMAR Construction Manager-at-Risk
FNI Freese and Nichols, Inc.
FPS Feet per Second
LBCR Lower Bois d’Arc Creek Reservoir
LF Linear Feet
HGL Hydraulic Grade Line
HIS Hydraulic Institute Standards
HP Horsepower
MG Million Gallons
MGD Million Gallons per Day
MSL Mean Sea Level
MUD Municipal Utility District
NPSH Net Positive Suction Head
NTMWD North Texas Municipal Water District
OoPCC Opinion of Probable Construction Cost
PMF Probable Max Flood
PS! Pounds per Square Inch
RPM Revolutions per Minute
RWPS Raw Water Pump Station
TAS Texas Accessibility Standards
TDH Total Dynamic Head
TSR Terminal Storage Reservoir
WSL Water Surface Level
WTP Woater Treatment Plant
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2.0 DESIGN CRITERIA
2.1 DESIGN FLOW

The Leonard Water Treatment Plant will be sized to treat all of the water available from LBCR as well as
water from other future sources. Based on the yield of LBCR, the ultimate annual average pumping will
be 110 MGD. The maximum diversion rate from LBCR in the water right permit application is 236 MGD.
The proposed operations and the maximum annual diversion of 175,000 acre-feet will limit pumping
duration at a peak rate of 236 MGD; however designing for this peak rate will allow greater flexibility for

the NTMWD to manage their raw water supplies for normal and extraordinary operations.

The maximum flow the pipeline and RWPS will be designed for is the maximum permitted diversion of
236 MGD. The pumping equipment will be designed for an initial firm capacity of at least 72 MGD and an
ultimate firm capacity of 236 MGD. The treatment plant is planned to be constructed in four phases with
the initial phase producing a capacity of 70 MGD treated water. A 3% loss in the delivery system from
LBCR to treated water system is assumed, meaning about 72 MGD of raw water pumping capacity will be
provided for 70 MGD treatment capacity. A similar ratio of raw water pumping capacity to treatment

capacity will be provided for future phases.

2.2 GOVERNING STANDARDS

The standards listed below will generally be followed in the design of the LBCR Raw Water Pump Station
and Intake. These standards, in conjunction with FNI's experience on similar projects, will be the design
basis for the design of the RWPS and intake. If necessary, design will be adjusted to the current set of

codes at the time we begin final design.

e American Water Works Association (AWWA)

e American National Standards Institute (ANSI)

e American Society for Testing and Materials (ASTM)

e Hydraulic Institute Standards (HIS)

e llluminating Engineering Society of North America (IESNA)
¢ Institute of Electrical and Electronic Engineers (IEEE)

e 2015 International Code Council (ICC) publications for Building, Mechanical, Plumbing and Energy

Conservation

o 2015 International Building Code
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o 2015 International Energy Conservation Code
o 2015 International Fire Code
o 2015 International Mechanical Code
o 2015 International Plumbing Code
e Local Electrical Ordinances
e 2014 National Electrical Code (NEC, NFPA 70)
e National Electrical Safety Code (NESC)
e National Electrical Manufacturers Association (NEMA)
¢ National Fire Protection Association (NFPA)
e 2015 Life Safety Code (NFPA 101)
e Occupational Safety and Health Administration (OSHA)
* 2012 Texas Accessibility Standards
e Texas Commission on Environmental Quality (TCEQ)

¢ Underwriter’s Laboratory (UL)
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3.0 INTAKE, RAW WATER PUMP STATION AND SUBSTATION SITING
ANALYSIS

3.1 INTAKE LOCATION

Selection criteria and assumptions were established to identify the preferred location for the intake tower
within the reservoir. As detailed in previous studies, it is recommended that the lowest intake invert
elevation be 467 feet MSL and located near the intersection of Honey Grove Creek and the proposed dam.
A channel will be constructed to connect Lower Bois d’Arc Creek to Honey Grove Creek. This channel will
also be used for diversion of flows during construction of the dam. The intake channel will need to be
excavated and maintained at elevations below 480 feet MSL, which is the natural floodplain of the
surrounding area, in order to uphold the intake invert elevation of 467 feet MSL. For this phase of the
study, the intake channel is assumed to be 50 feet wide with a 4:1 side siope. Dimensions and design of

the channel for flow diversions will be determined in final design of the dam.

Two intake locations were initially reviewed. Intake towers are shown at location Al and B in Figure 3-1.
Intake tower Al is located within Honey Grove Creek, utilizing the naturally lower ground elevations in
that vicinity. Intake Tower B is located approximately 330 linear feet southeast along the dam centerline.
The main advantage of Intake Tower Al is that it utilizes the naturally lower ground elevations to limit
excavation. It is also along the natural flow line of Honey Grove Creek, therefore additional channelization
will not have to be constructed to the intake tower. The main advantage of Intake Tower B is that it will

cross less of the dam structure and slightly reduce the total length of intake pipe necessary.

The borings performed for the dam, service spillway, and emergency spillway are relatively close to the
proposed intake tower locations and the nearest boring location was selected and analyzed. Borings at
more exact locations have been performed in later phases for final design. For Intake Tower Al it appears
that the rock is located at approximately elevation 467 feet MSL. For Intake Tower B the rock is
approximately at elevation 475 feet MSL. The current design elevation of the bottom of the intake tower
structure is 454 feet MSL. This will be further refined during final design of the intake foundation and
tower, however, it is an advantage to have the foundation of the intake tower on rock. It will also be
advantageous to have the intake pipes crossing the dam embedded in the natural rock of the area to
provide support and limit differential settlement. Excavation into the rock is not anticipated to be

significantly more time consuming or costly than excavation of the natural sails in the area. Two borings
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were obtained at the proposed intake tower location and the borings show the shale at elevation 462,

confirming the foundation will be within the rock.

During the final stages of construction of the dam, storm flows will be diverted through the dam. A
diversion channel will connect the flows from Honey Grove Creek and Lower Bois d’Arc Creek. When this
section of the dam is being closed, flows will be diverted from Lower Bois d’Arc Creek to Honey Grove
Creek and into the intake tower. It has been determined that the location of intake tower Al is too close
to Honey Grove Creek and the risk of flooding the intake tower construction area is too great in its initial
location. Intake tower B is the furthest tower from both Lower Bois d’Arc Creek and Honey Grove Creek,
and will therefore require a longer channel excavation to reach the intake tower. In order to achieve the
greatest advantage in terms of the volume of excavation required, proximity to deepest water, and
locating the intake tower foundation on rock, a third location, intake tower A was developed. This intake
tower is just outside the existing banks of Honey Grove Creek. This location will allow flows to be diverted

from Honey Grove Creek and reduce the chance of flooding the intake tower construction zone.

3.2 PUMP STATION LOCATION

A conceptual footprint and layout of the pump station was identified in the previous May 2014 study to
construct a structure below-grade housing horizontal split case pumps downstream of the dam
embankment. The footprint identified was used as the initial basis for site planning. There were several
criteria developed to determine the preferred site for the pump station. The first major criterion is to
place the pump station finished floor and al! electrical equipment above the probable maximum flood
elevation (PMF) of Bois d’Arc Creek downstream of the dam. The PMF elevation downstream of the dam
is 496.5 feet MSL. The second major criterion is to locate an area with five to ten feet of fall across the
site in an attempt to limit the site work necessary. The site plan will include an electrical yard at the station
for the anticipated transformers and pad mounted switches, as well as an access road surrounding the
station that will allow driveway access to the pump station at the ground floor level. Detailed station

layout and orientation are addressed in further detail in this report.

Unfortunately, the areas on the downstream side of the dam that appear to have the most level grading
are well below the design flood elevation. Preparing a relatively flat pump station site will require adding
fill around the constructed building to reach the desired finished floor elevation. Another goal of the
selected site is to balance the required excavation and fill. Two alternate pump station locations were

identified to meet the criteria and are shown in Figure 3-1.
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Pump Station Option 1 is located directly between the dam embankment and the service spillway and
Pump Station Option 2 is located between the service spillway and the emergency spillway. There appears
to be adequate room for construction between the dam and service spillway for Pump Station Option 1.
There also appears to be adequate space between the pump station building and the toe of the dam for
a drainage buffer and to provide sufficient separation for the large excavation required to construct the
pump station. Option 1 is closer to the intake tower and makes use of lower ground eievations to limit
excavation for the below grade portion of the structure. This option will require crossing the service
spillway with the 90-inch discharge pipe upstream of the stilling basin and chute. This is advantageous
because the discharge pipe will be shallower and in an area that will already be armored for the spillway.

Ultimately, Pump Station Option 1 provides the greatest benefit for the project and is the recommended

location for the pump station.

3.3 SUBSTATION LOCATION

The site planning materials received from Rayburn Electric in May 2014 was used to locate the substation.
This site plan requires an area of 230 feet by 340 feet to accommodate their proposed layout. Generally
it is the expressed opinion that a level site is preferred for ease of construction and design. The site will
also need to be located in an area that is raised above the PMF. Concepts to level the site using retaining
walls were considered to limit the area necessary to dedicate to the utility, however it was determined
that the retaining walls required to level the site would cost more than the mass grading work necessary,

and the excess excavation spoils could be used as fill for the dam.

Initially, two options were developed for the substation locations. These are shown as Substation Option
a and Substation Option o shown in Figure 3-1. In later phases of the preliminary design in 2015 an
additional request from the utility to locate the substation on the east side of the emergency spillway was
received. This will allow access to the substation by the utility if the emergency spillway is ever engaged.
A level surface has been identified in this area large enough to accommodate the latest site plan received.
This revised site is shown in Figure 7-4. Finalizing the substation location will require further coordination

by NTMWD and the utility in future phases.
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4.0 INTAKE DESIGN

4.1 INTAKE ALTERNATIVE ANALYSIS

The purpose of the intake alternative analysis study is to:

e Evaluate alternate concepts for the intake tower;

e Update the size of the screen openings and velocity through the screens;
® Analyze hydraulics for the intake structure and intake pipes;

¢ Provide a recommendation for screens, gates, and stop logs;

¢ Evaluate hoisting systems for all appurtenances;

e Evaluate accessibility and other pertinent maintenance procedures;

¢ Examine intake gate levels.

In order to develop design concepts for the intake structure, several design assumptions were made based
on previous studies conducted for NTMWD. For the design of the gates, stop logs, and screens, the 100-
year flood elevation of 541 feet MSL was used. The lowest gate invert is positioned at elevation 467 feet
MSL. It is also assumed that the intake channel will share much of the diversion channel. The majority of
the lake bottom is a floodplain at about elevation 480 feet MSL, therefore, the intake channel will need
to be excavated and maintained by dredging for purposes of accessing water at extremely low lake
elevations below 480 feet MSL. The intake tower is sized to handle a maximum flow of at least 144 MGD
for each side, providing half of the planned water treatment plant capacity with only half of the intake
system in service. The system will allow the maximum diversion for water supply at 236 MGD with both
sides of the intake in service. The May 2014 report states that all environmental releases (0.6 to 323 MGD,
1 to 500 cfs) will be routed through the intake tower. However, this design approach has been improved
and the larger environmental releases will be made through the gates at the service spillway. The revised
service spillway design will now accommodate all environmental releases over about 13 MGD (20 cfs).

The smaller releases will be made through the intake tower system.

Another criterion used for the design of the intake system is that all structures allow for two methods of
isolation for safe personnel entry into the tower and intake conduits. For all structure designs a gate and
stop log will provide the two levels of protection of any personnel within the interior of the dewatered
tower. To provide two levels of protection for the gates, two stop log slots will be provided on the outside

of the intake tower. Given that zebra mussels have a presence in North Texas, provisions will be made to
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address possible infestation within the LBCR watershed. All screens will be specified with anti-fouling or
foul-release coatings/materials. All gates and other moving components will be reviewed for the
possibility of fouling and special steps to mitigate problems caused by fouling may be required. This will
be further evaluated in detail and incorporated into the design in future phases. To facilitate ease of
maintenance, all screens and stop logs will be removable for manual cleaning outside of the reservoir. The
concept will allow the screens and stop logs to be lifted out of their guides above the top of the intake

tower. A hoisting system will be installed to assist with lifting the screens and stop logs.

411 Intake Capacity

It is assumed that there will be a 3% loss in the delivery system from LBCR to the treated water system,
meaning about 72 MGD of raw water pumping capacity will be necessary for 70 MGD treatment capacity.
The intake tower is divided into two cells designed with a redundant intake capacity of 144 MGD in each
cell. This will allow half of the intake structure to be taken out of service for maintenance while
maintaining pumping capacity to the water treatment plant during average demand periods. intake gate

levels will be discussed later in this chapter.

The water that passes through the intake in the reservoir will either be pumped to the Leonard Water
Treatment Plant or will be released into the channel below the service spillway as required for
environmental releases. The required environmental releases will vary from between 1 ¢fs and 20 cfs (0.6
to 13 MGD). There is further discussion of required environmental releases in Section 7.6.5. Detailed
analysis of sizes, type and location options for control valves required for these releases will be
undertaken in later phases of design. The remaining water from the intake tower will be pumped to the
Leonard Water Treatment Plant. The treatment plant will have an initial capacity of 70 MGD and will

expand in intervals of 70 MGD as shown in Table 5-3.

4.1.2 Intake Access Bridge

Access to the proposed intake tower will require a bridge that originates from the access roadway
on top of the dam. The top of the intake tower will be at the same elevation as the top of the
access roadway on the dam (elev. 553 feet) so that the bridge is not sloped one way or the other.
Sloping the bridge raises concern of overturning forces acting on the tower. Initially a bridge
width of 26 feet was used as the design criteria to fit all necessary construction access equipment.

After further evaluation it was determined that a minimum bridge width of 32 feet is necessary
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to accommodate future maintenance equipment (e.g. a large mobile crane) that may be
necessary as well as providing working space around the equipment. This will be further refined

in later design phases.

4.1.3 Intake Pipe Layout

The intake pipes will exit the tower and continue under the dam to the Pump Station. The dual 78-inch
intake pipes will exit the tower near the center and be constructed in a reinforced concrete encasement
for both pipes. The spacing between pipes will be reviewed in final design for coordination with bridge

piers and overall encasement design details.

It is preferred for the intake pipes to cross the dam and service spillway channel {if required, depending
on pump station site selected) perpendicular to the centerline. Skewing the crossing will require more

compacted backfill and concrete encasement within the dam.

4.1.4 Intake Screens

In preliminary phases of the LBCR study the intake tower concept was based on using barre! screens with
a 0.5-inch clear opening and an entrance velocity of 0.5 feet per second. For a 72 MGD capacity each,
these screens were approximately 16.3 feet wide and dictated the size of the original intake structure.
Since the preliminary phase, indications are that the individual permit for the project will allow a 1-inch
clear opening with a 1 foot per second entrance velocity through the screen. This new criteria significantly
reduces the overall required size of the screens and the intake tower structure. Box screen and flat screen

alternatives have been reviewed and will allow for a smaller tower structure.

The first of these options is a box screen. This box screen wraps the screen mesh around five sides, which
allows the overall size of the screen to be reduced, while maintaining the required surface area of 125 sf
for 72 MGD capacity. This concept reduces the width of the screen to approximately 6.5 feet, and allows
a smaller intake structure to facilitate the same flows. These screens will be lowered on rails to the desired

intake elevation and raised to the surface when cleaning is necessary.

The second option reviewed is a set of flat screens that span from the bottom of the intake tower to the
top. The flat screen has been selected as the most advantageous screen alternative. The District will be
able to lift and maintain the flat screens easier than the box screens. Using a flat screen in fieu of a box

screen to achieve the surface area required to meet the entrance velocity criteria results in a more
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efficient intake tower design. The flat screen will span 10 feet wide across the full height of the tower
structure in order to provide enough surface area to limit the entrance velocity. The screen entrance
velocity criteria of 1 fps will limit pumping at low lake elevations. Figure 4-1 below displays the available

capacity based on the current screen design while maintaining velocity under 1 fps.

Figure 4-1 Screen Rating Curve for Flow vs. Lake Elevation to Maintain Screen Velocity at <1 fps
510.0
Assumed 1"x1"
505.0 With one side of tower screen :)pening,
operational, can supply 0-2625 b_afS, and
500.0 144 MGD above Elev. 25% fouling.
497'. About Elev. 489’
with 0% fouling.
495.0
< 490.0
a
a With both
< 485.0 sides of tower
- operational.
4800 @
475.0 Bois d'Arc Creek Gate/Screen
Floodplain @ 480 Invert @ 467"
470.0
AB5.0 i oo s i e e e e - I —
0.00 50.00 100.00 150.00 200.00 250.00 300.00
Flow, Q, MGD

The screen option will be reviewed in detail for possible zebra mussel control in later design phases. The
flow patterns of the selected option will also be modeled using computational fluid dynamics (CFD) to

analyze the velocity across the screens and through the nearby gates.

4.1.5 Intake Accessibility

Adequate accessibility for operation and maintenance at the top of the intake tower is required. Various
design vehicles were considered including a fork lift or boom lift. The intent is to provide enough room on

the top of the structure so that operators will be able to maneuver maintenance equipment. The top slab
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is considered to be the only typical entry point into the intake structure. Access to the interior of the tower
structure for operation and maintenance of gates, screens, intake conduits, and the structure itself is
required. Any openings in the top slab are designed so that a two-person man-basket may be lowered to
inspect and maintain gates, stems, and other components that are normally submerged. Removable
grating will be used to access the interior of the tower. The grating will be designed for a H5-20 design
load rating where susceptible to vehicle loads. The grating and associated support beams will be more
susceptible to corrosion and will require some effort to maintain coatings over the life of the structure.
Grating will cover the intake structure above the proposed gates and a portion of the inner cell. The center
of the intake tower top slab will be concrete also be designed for H5-20 load rating. This will allow a truck

or trailer to back onto the intake structure.

Removable guardrails and tie-off points will be installed around the perimeter of the removable grating
sections to provide safe access to the components on top of the intake tower such as gate operators,
instruments, etc. This will allow grating to be removed for an extended period of maintenance while still

allowing safe operation and maintenance of active intake systems.

4.1.6 Intake Hoisting Methods

Hoisting alternatives were evaluated for the expected maintenance activities on screens, stop logs, gates,
and other components. The District has an existing 40-ton mobile crane which will be able to reach all of
the gates and screens from the bridge. It has been indicated that the District’s mobile crane is frequently

in high demand and the preference is to install a permanent crane system for the intake tower.

The permanent hoisting system for accessing all necessary equipment on the intake tower will be a 10-
ton, underhung, singe-girder bridge crane. This system will be similar to the bridge crane systems NTMWD
has at many of their facilities. The top of tower floor footprint was expanded slightly on the lake side to
allow the bridge crane to access all of the required stop log slots. No additional reinforcing beams are
required to be added to the structure to accommodate this hoisting system as the crane frame can be
built into the top of the structure’s walls. This hoisting option can be custem manufactured to reach all

areas necessary.

A mobile crane may also be used to access all equipment on the intake tower. The bridge crane framing
has been kept as open as possible to allow use of a mobile crane, however some obstructions due to the

framing may be unavoidable. A 40 ton mobile crane will be necessary to access all equipment on and
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within the intake structures, while restricting the crane to the bridge deck only. This will need to be

verified in later stages of design as equipment weights are updated.

4.1.7 Intake Levels & Water Quality Assumptions

In previous studies of the reservoir the lowest gate for the intake has been set at an elevation in order to
access all available storage. Based on this design criterion, the bottom intake gate invert will be at
elevation 467 feet MSL. The other design criterion is that the maximum diversion rate of 236 MGD be
possible at all elevations, however as shown in Figure 4-1 above, this is limited some at lower lake levels.
In order to provide the most flexibility possible, four levels of 7 feet by 7 feet intake gates will be installed.
The second lowest gate invert is at elevation 484 feet MSL. The upper two gate inverts are 16 feet from

each other at elevations 501 and 517 feet MSL.

Manganese and dissolved oxygen (DO) is a concern with intakes in Texas. Manganese and DO are difficult
to treat and it is desired to design intake levels such that water with lower levels of manganese and higher
levels of DO can be withdrawn from the lake. Higher manganese concentrations are commonly seen in
the top and bottom 10 feet of reservoirs and are typically highest during the lake turnover twice a year.
During this lake turnover, higher DO is typically seen deeper in the reservoir than the rest of the year.
Studies have shown that an increase in manganese correlates to low levels of DO. As the depth of intake
increases and temperatures decrease the DO levels also tend to decrease. In order to avoid the highest
levels of manganese and lowest DO, it is recommended to avoid the top and bottom 10 feet of the
reservoir and intake water from the highest elevations possible, except during lake turnover. Four intake
gates allow the District to generally pull from higher water levels throughout the reservoir service
conditions. This will generally allow for an intake level with low manganese and high DO to be selected
more often. A more detailed water quality analysis will need to be conducted by the water treatment

plant design engineer.

Another concern with water intake quality is drawing water from too large of a span within the reservoir.
Currently, the intake gates are seven (7) feet tall. Due to this concern, the intake gate heights will remain
less than 10 feet during design. Drawing in more water at a lower lake level is an advantage that shorter

gates provide.

Historical hydrologic data from previous yield analysis in the area was used to compare what the lake

levels in the proposed reservoir would have been over the past 50 years and compared to the design gate
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water quality zone a majority of the time as well as having the flexibility to draw water out of various

intake levels as the reservoir rises and falls.

418 Intake Gate Analysis & Arrangement

Two arrangements of the gates are possible for the intake tower: gates oriented for seating head and
unseating head. The seating head arrangement refers to the gates installed on the outside of the structure
using hydrostatic pressure on the gates pushing them back onto the structure against its seat. The
unseating head arrangement refers to the gates installed on the inside of the structure with the
hydrostatic pressure against the gate and pushing it off of its seat. Manufacturers generally recommend

using gates in a seating head arrangement when possible.

The intake tower utilizes a design with all eight (8) intake gates installed in a seating head arrangement.
Two gates connecting the intake tower cells will be unseating head gates. Wall thimbles are necessary for
the unseating head gates, but not for the seating head gates. However, to provide a more reliable
installation wall thimbles will be used for all gates, regardless of arrangement. This will allow for better

seating and the entire gate to be removed from the structure.

An analysis of the intake gates was required to determine a recommended gate alternative and included
the comparison of fabricated stainless steel slide gates (AWWA C561) and cast iron slide gates (AWWA
C560). The cast iron gates have also historically been referred to sluice gates. The results, which are
discussed in further detail below, are that stainless steel gates are generally superior to cast iron gates in
terms of unseating head design. Historically, cast iron gates have been considered superior to stainless
steel gates in a seating head design. However, both types can be used successfully and for several reasons
discussed below, stainless steel fabricated slide gates are the recommended gates for the LBCR Intake

Structure. Further details will be reviewed as specifications are developed at later stages of the design.

AWWA standard C561 governs the fabricated stainless steel slide gate design and AWWA standard C560
governs cast iron slide (sluice) gate design. The main difference in these two standards is that the
fabricated slide gate is designed with a safety factor of 4 and the cast iron slide gate is designed with a
safety factor of 5. Another key difference between the two standards is that AWWA C561 requires a
maximum leakage rate of 0.10 gpm/foot of seated perimeter. AWWA C560 has the same leakage rate

requirements for seating head conditions, however if the gate is in the unseating position the leakage rate
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doubles. Where the unseating head exceeds 20 feet, the leakage rate also increases to a minimum of 0.10

+ 0.005 * unseating head (feet).

Cast iron and fabricated slide gates both have different maintenance concerns. Both gates must be
exercised on a regular basis. There is a greater concern with the cast iron gates seizing than the fabricated
slide gates due to the materials of construction (cast iron and bronze versus stainless steel and UHMW
polyethylene) if gates are not exercised consistently. Cast iron gates have a higher risk of corrosion than
stainless steel slide gates, however that does not appear to be a deciding factor for the service in fresh
water at this intake tower. In order to make repairs to the gate the cast iron gates always have to be
removed from the wall, while fabricated gates may be repaired while the gate is on the wall. Necessary
maintenance for the fabricated slide gates can be performed underwater with a diver, however, due to
the extreme difficulty of working underwater and inspecting repairs made by divers, it is recommended
to completely remove the gate and frame from the wall thimble and bring it up to the surface to perform

major maintenance.

Both gates include seals that will need to be replaced within the life of the structure. The fabricated slide
gate seals are self-adjusting and have an expected life span of at least 10-15 years. The replacement of
these seals may be done while the gate is on the wall. Cast iron gates have a non-replaceable seal that
must be manually adjusted, and have an expected life span of 50 years. When the seals wear out on cast

iron gates, a new gate must be purchased and installed.

Typically, manufacturing and delivery of fabricated slide gates is quicker than cast iron gates, however
lead time for gates required at this tower will not be a limiting factor. During the gate analysis, the largest
and best-known cast iron gate manufacturer started the process of reorganizing their company and stated
that they will not be manufacturing and taking orders for new cast iron gates for at least the next 12
months. In the future all of their casting will be done in China when the manufacturing begins again. FNI
recommends reviewing this in later phases of design when finalizing design specifications. This may
eliminate the one manufacturer of cast iron gates that FNI recommends. There are several manufacturers
FNI will recommend for supply of fabricated stainless steel slide gates. The NTMWD has a history of better
performance using fabricated stainless steel slide gates than using cast iron slide gates when used in
similar applications. The fabricated stainless steel slide gates are recommended due to the current market

conditions and availability, past experience, and overall suitability for the application.
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419 Stop Log and Screen Arrangement

The original concept for the screens used a barrel screen as described earlier. With the final requirements
of the individual permit, the use of a box screen and flat screen was evaluated. The flat screen design
accommodated the intake tower design the best and will be used for the intake tower. The screen mesh
will be set into a frame that will then be inserted into the guides behind the stop log system. This screen
system makes use of one large screen system for all gates on one side of the intake tower instead of
individual screens paired with each gate. The size of flat screen will match the size of the stop logs and is
estimated to be about 7.5’x10’ with 1-inch mesh inside the frame. This arrangement will likely require
additional screen panels compared to the number of box screens required, however the shape of the fiat
panel screen will allow for a simpler lifting mechanism to be used. Fabrication will also be simpler for the

initial installation and possible future replacement if an individual screen panel were damaged.

4.1.10 Intake Tower Location in Relation to Dam

The location of the intake tower along the dam centerline at approximately Sta. 105+50, as well as
distance from the centerline of the dam at about 200 feet has been set and it is not anticipated to move.
The intake tower is set as close to the dam as possibie without risking any unnecessary overturning forces
and thus allowing shorter intake pipes and bridge. Approach walls will be located on the front face of the

intake tower and will be sloped with the excavation of the channel.

4.1.11 Intake Tower Arrangements

Several different shapes were analyzed for the intake tower. These include a square, rectangle, octagon,
circle, and hexagon. When laying out the gates on the structures, it became obvious that the rectangle
and hexagon were the most advantageous shapes. The octagon did not include enough sides to
accommodate all gates without increasing the structure size to something larger than the other
alternatives. A round intake structure is not conducive to efficiently accommodate the required size of
the gates. A square intake structure would require that all four sides accommodate two gates, including
the side facing the dam. This would push the intake structure farther into the reservoir. Access around
the intake tower to all of the gates for maintenance and dredging would also be restricted. There would
also be concern of something falling from the dam side of the intake tower and damaging the screens

and/or stop logs. Of the arrangements evaluated, the final option developed is a rectangular seating head

option arrangement.
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4.1.12 Rectangular Seating Head Flat Screen Option

The rectangular seating head option features two structural walls for the construction of the intake tower
and utilizes a flat screen. The outer wall contains the screen and stop log guides and the inner wall contains
the seating-head intake gates with a continuous bay in-between. This continuous bay will allow one screen
system on each side of the tower for water to pass through. The screen openings will span the entire
height of the tower for a total surface area of approximately 860 square feet each. There is a space of 7
feet between the walls to provide room for a two-person man-basket to be lowered. This option
accommodates up to four different intake levels. The overall footprint of the structure is 71 feet by 50.5
feet. The hoisting system for this option will be a bridge crane oriented to keep the center of the tower
clear for access. This option requires 10 gates, two 74 feet tall stop log systems, and three 86 feet tall flat
screen systems (one to be a spare while out of service for desiccating and manual cleaning). The intake

structure can be seen in more detail in Figures 4.3 through 4.9.

4.2 INTAKE ELECTRICAL, INSTRUMENTATION AND CONTROLS

The intake structure is served in a single transmission distribution service provider area that can only be
served by Fannin County Electric Cooperative (FCEC). It is anticipated that a 25KV aerial feeder will be
routed to the intake structure and spillway. Location of the aerial feed and associated power poles,
electrical equipment and feeder devices will be resolved during the design phase. Both intake structure
and spillway locations will utilize a pad-mounted, liquid-filled service transformer to derive 480V service
voltage. The liquid inside the transformer and location of the pad will be reviewed in final design to verify
leakage and contamination in the lake is minimized. Metering equipment will be installed at either the

FCEC substation or at each service transformer.

Power for the intake structure will be routed underground from the service transformer location to the
bridge. The service lateral will then transition from underground to above the bridge, routed on the inside
of the concrete rail. The service lateral will terminate to a disconnect switch adjacent to the electrical
room on the intake structure. A separate enclosure housing receptacles for a portable generator
connection will be installed near the disconnect switch. Power will then be routed from the disconnect
switch to 480V panelboard inside the electrical room. Electrical equipment will include a dry-type
stepdown transformer and 208Y/120V panelboard for 120V circuits. All gate operators (motors) are
planned to be 480V, 3-phse, either 5SHP or 10HP. 120V power will serve convenience outlets and electrical

room ventilating equipment. All panelboards will incorporate Surge Protection Devices (SPD’s).
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All conduit is planned to be rigid aluminum or PVC-coated Rigid Galvanized Steel (RGS) conduit. Aluminum

EMT may be used inside the electrical room. Conductors are planned to be copper with XHHW insulation.

Lighting will be provided for the bridge, inside the electrical room, and on the intake structure. Lighting
fixtures will be state-of-the-art LED type, with minimum 5-year manufacturer’s warranty on the drivers,
LED modules and fixture components. A photocell with timeclock and H/O/A switch will control all exterior
fixtures. Lighting fixtures will be arranged to provide security and task lighting with minimal glare, in

accordance with IESNA guidelines.

Instrumentation will consist of ultrasonic level sensors mounted at the top of the intake cell structure. No
cabling or instrument parts will contact the water. Ultrasonic level sensors are preferred over pressure
transducers when evaluating maintenance and operation concerns with potential zebra mussel
populations. One ultrasonic level sensor is planned for each intake structure cell (two total). Final
configuration is dependent on the hydraulic analysis which will yield more conclusive information on the
dynamics of the water surface inside the intake structure cells. A SCADA cabinet mounted inside the
electrical room will collect data from the level sensors and the gate controllers (operators). Connectivity
from the intake structure SCADA system and the pump station will be thru underground fiber optic
cabling. Operators at the pump station and remotely-connected workstations will be able to view water

levels and gate operator positions.

Security and access control devices will be connected to a headend cabinet inside the electrical room.
Connectivity to the pump station will be similar to the SCADA system, with dedicated fiber optic cabling
routed underground to the pump station. Card readers will be installed at the gate controlling entry to
the intake structure bridge and the door to the electrical room. IP-based video cameras are planned to
cover the bridge, maintenance platform on the intake structure, and both card reader locations. Pan-Tilt-

Zoom feature will be used on all cameras. Intrusion alarm for the electrical room will be integrated with

the security system.

4.3 SUMMARY AND PREFERRED ALTERNATIVE

The design options considered for the intake tower include a balance of advantages and disadvantages
for initial construction cost and long-term operation and maintenance. The following is a summary of

recommendations presented above for the intake tower.

* Bridge width of 32 feet or more to accommodate a mobile crane for future maintenance
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e Bridge crane on top of the intake tower to allow for reaching all elements for future
maintenance

e Grating on the top of the tower to access gates and interior galley

e Staggered intake gates at four or more elevations

e Stainless steel fabricated slide gates installed in a seating head arrangement

e Flat panel screens with two slots for stop logs upstream of the screen

e Masonry electrical building at the tower with transformer at the crest of the dam

Additional analysis is required for many of the elements associated with the intake tower and will be

updated during final design phases.
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5.0 TRANSMISSION SYSTEM HYDRAULICS
5.1 HYDRAULIC ANALYSIS

The hydraulic analysis of the transmission system was conducted using H2OMAP Water software by
Innovyze. The purpose of developing this model was to prepare an extended period simulation (EPS) of
the raw water pumping system on a daily basis for one year. Unlike several of the NTMWD’s remote raw
water pump stations, pumping from the Leonard WTP will directly impact pumping required at the Lower

Bois d’Arc Reservoir (LBCR).

The model consisted of the LBCR Raw Water Pump Station, the 90-inch diameter pipeline between the
raw water pump station and terminal storage reservoir (TSR), TSR at the pipeline’s outfall, and two parallel
102-inch pipelines connecting the TSR to the Leonard WTP. A Hazen-Williams roughness c-factor value of
120 was used for all pipes in the model, consistent with friction losses in raw water applications. The
system was analyzed with the LBCR water surface level (WSL) at 525 feet MSL. The minimum WSL of the
TSR was modeled at 714 feet MSL. The analysis sought to determine the level of pumping at the LBCR

required to serve demands at the Leonard WTP while operating within the bounds of different TSR levels.

5.2 DEMAND ANALYSIS

Figure 5-1 displays historical daily raw water pumping data for the years 2008 through 2011. This data
was normalized in order to project future daily demands. Figure 5-2 displays the normalized historical
daily usage demands. A fairly consistent pattern is observed in these four years. The normalized pattern
from 2011 was used to estimate the daily flow from the Leonard WTP for all planning scenarios. More
recent years were not included because of high variability in the supply patterns due to drought conditions

and water restrictions.
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5.3 PHASED EXPANSIONS

Table 5-1 summarizes phasing of improvements related to the LBCR system and the corresponding
projected capacity at the Leonard WTP and supply from the LBCR. It is assumed that the LBCR raw water
pump station expansions correspond with Leonard WTP expansions and the raw water pipeline between
the Texoma raw water pipeline and the Leonard WTP is in service in 2032. These expansions are
recommended to meet projected system demands as well as utilize projected water supply. The pumping

capacity requirements to meet demands in each expansion phase are detailed in Section 5.5.

Table 5-1 Proposed Infrastructure Phasing

Leonard
Leonard WTP WTP TSR Average Annual
Capacity Capacity Supply from LBCR
Planning Period (MGD) (MG) (MGD)
2021-2025 70 210 35
2026-2031 140 210/420%@ 70
2032-2035 210 420 78"
Beyond 2035 280 420 105

() The supply from LBCR assumes 75% supply from LBCR and 25% supply from Lake Texoma.
@ The second cell of the Leonard WTP TSR is estimated to be in service in February 2029
based on the NTMWD February 2015 CIP.

54 STORAGE

Plans for the LBCR raw water pump station and pipeline include a terminal storage reservoir (TSR) at the
pipeline’s outfall, connected to the Leonard WTP by two parallel 102-inch diameter lines. The ultimate
capacity of the proposed two-celi TSR is 420 million gallons (MG). NTMWD plans to phase the construction
of the TSR cells, with Phase | including one 210 MG cell completed and in service in 2020. Phase Il includes
construction of the second 210 MG cell and is estimated to be in service in 2032. The bottom of both TSR
cells is 710 feet MSL, and the recommended minimum water surface level of the TSR is 714 feet MSL. The

recommended maximum level of the TSR is the normal pool elevation of 731 feet MSL.

The TSR is a variable area reservoir. Table 5-2 displays the elevation — area — capacity curve for the TSR.
Table 5-2 only displays capacity above the minimum WSL as the water between 710 and 714 feet MSL is
considered dead storage and does not add to the total storage volume of the reservoir. The hydraulic
model also discounts the dead storage and uses the minimum WSL of 714 feet MSL as the effective bottom

of the reservoir.
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Table 5-2 TSR Elevation — Area — Capacity Curve

Elevation One Cell Capacity  Two Cell Capacity

(feet MSL) (MG) (MG)
714 0 0
715 11 22
716 22 44
717 34 68
718 45 90
719 57 114
720 69 138
721 81 162
722 93 186
723 105 210
724 118 236
725 131 262
726 143 286
727 156 312
728 169 338
729 183 366
730 196 392
731 210 420
732 223 446
733 237 474
734 251 502
735 266 532
736 280 560
737 295 590
738 309 618

To determine recommended minimum TSR elevations, it was assumed that one TSR cell is in service for
the Leonard WTP capacities of 70 and 140 MGD and two TSR cells in service for the Leonard WTP capacities
of 210 and 280 MGD. The recommended minimum elevation for the Leonard WTP capacity of 70 MGD is
720 feet MSL based on maintaining a minimum volume in the TSR equal to the plant capacity. The
recommended minimum elevation for the Leonard WTP capacity of 140 MGD is 726 feet MSL based on
maintaining a minimum volume in the TSR equal to the plant capacity. The recommended minimum

elevation is 723 feet MSL for the Leonard WTP capacity of 210 and 280 MGD based on maintaining a

28



Lower Bois D’Arc Intake and Pump Station Preliminary Design Report N FREESE
North Texas Municipal Water District NICHOLS

minimum volume equal to the peak day flow from LBCR of 210 MGD. The recommended minimum levels

are based on the normal pool elevation of 731 feet MSL for the maximum level.

5.5 EXTENDED PERIOD SIMULATIONS

FNI developed hydraulic model runs for each Leonard WTP expansion to determine pumping
recommendations. These scenarios are based on the projected daily water demands in Section 5.2. Each
phased expansion utilized unique maximum and minimum water TSR water levels based on information
provided in Section 5.4. The pumps were configured to supply the TSR within these bounds. Initially,
multiple pump curves were evaluated for feasibility. Section 6 includes figures displaying pump curves for
different combinations of high head (large) and low head (small) pumps considered in this study as well
as system curves at varying elevations of the LBCR. These will be revised during final design to reflect any

modifications to the system and design.

The figures on the following pages display model results utilizing pumps with adjustable frequency drives
(AFD). The initial modeling effort used discrete speeds for the pumps and did not take advantage of the
infinitely possible speed adjustments that can be made with the equipment. The goal of the analysis was
to determine if AFDs are a required piece of equipment to facilitate simple operation of the LBCR pump
station, TSR and Leonard WTP. One design parameter not explicitly included in the model results is that
the NTMWD will prefer the water level of the TSR not fall or rise more than one foot per day in order to
maintain consistent operations within the Leonard WTP. Use of AFDs will facilitate meeting this design

criteria. These model results will be refined at later stages of the LBCR design phase.

5.5.1 Phase One - Leonard WTP Capacity of 70 MGD (2020-2025)

The initial phase was modeled using one small AFD pump operating between 85% and 95% speeds during
lower demand months and two small pumps during higher demand months. The maximum and minimum
WSL in the TSR used for this scenario were 731 and 720 feet MSL, respectively. Figure 5-7 displays the
modeled results for this scenario with projected water demands, proposed pumping, and the resuiting

TSR water surface level.

This scenario was developed with consideration of maintaining low cycling of the pumps. During the
highest demand months, one small pump is insufficient to meet demands, requiring brief periods when
two pumps are operating. During lower demand months, the TSR contains adequate storage when filled

to 731 feet MSL to deliver water without pumping for periods of approximately one week.
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6.0 PUMP SELECTION

In the previous study documented with the May 2014 report “Lake Pump Station Alternative Analysis

Report”, horizontal split case pumps were selected as the preferred pump to be used for the design of the

LBCR raw water pump station.

6.1 PUMP SIZES

The LBCR pumps will pump into a 90-inch pipeline, approximately 35 miles to the TSR at the Leonard WTP.
The ultimate firm capacity of the proposed raw water pump station will be 236 MGD. The design head
was determined by preparing a system curve and hydraulic grade line (HGL) from the LBCR RWPS to the
TSR for a range of flows between 0 MGD to 280 MGD. The centerline elevation of the 90-inch header in
the RWPS will be 450.25 feet MSL. The wide range of potential static head (due to varying lake levels)
affects the pump selection because the actual pump capacity of the station is relative to the lake level at
which the capacity is established. The following assumptions were made when preparing the system

curves shown in the proceeding figures:
e Elevation of the TSR at the Leonard WTP is 731 feet MSL
e Maximum Head: Lake Level at 467 feet MSL, Hazen Williams roughness C-factor of 120

e Lowest Anticipated Drawdown: Lake Level at 480 feet MSL, Hazen Williams roughness C-factor of

120
e 65% Conservation Pool: Lake Level at 525 feet MSL, Hazen Williams roughness C-factor of 120
e Normal Pool Elevation: Lake Level at 534 feet MSL, Hazen Williams roughness C-factor of 140

¢  Minimum Head (100-year flood elevation): Lake Level at 541 feet MSL, Hazen Williams roughness

C-factor of 140

FNI selected a water level elevation of 525 feet MSL representing 65% of the full conservation pool to size
and select the pumps. Firm capacity and the nominal rated point for the pumps will be relative to this
elevation. All pumps intersect the system curve at lake elevations (467 feet MSL to 541 feet MSL) from

the maximum head to the minimum head curve.
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65% speed to meet the initial proposed operating conditions with pumps rated for the build out duty

point.

Separate lower head pumps will be used to meet the initial demand to the treatment plant to provide
station flexibility and simpler, more efficient operation. The lower head pumps can meet the initial
demands with one pump running and can be used for pumping low flows when the demand fluctuates

after the RWPS expands.

Both pump selections are based on the 65% conservation pool in LBCR. The low head pump has a full
speed duty point of 50 MGD at 250’ TDH and a reduced speed duty point of 30 MGD at 205’ TDH. The high
head pump has a full speed duty point of 47 MGD at 600 feet MSL TDH and a reduced speed duty point
of 33 MGD at 295’ TDH. Ultimately LBCR RWPS will have nine (9) pumps installed including one standby
low head pump and one standby high head pump. The first three pumps installed will be the low head
pumps and the subsequent six pumps will be the high head pumps. This may result in a lower capital cost
by allowing the District to purchase only three low head pumps and associated equipment to meet the
initial demand, however the inclusion of two standby units (one for high and low head sets of pumps)
increases the total size of the structure. The District will also benefit from not having to run multiple high

head pumps at very low speeds to meet initial demands and fluctuations in future demands.

6.2 PUMP SPECIFICATIONS

FNI's pump specification documents the requirements for the labor, materials, equipment and incidentals
necessary to design, manufacture, fabricate, test, and deliver the horizontal centrifugal pumping units.
Detailed development and review of the pump specification will occur during the final design phase. The

following is a summary of the anticipated approach.

The materials of construction and requirements of the pump components must be suited to the frictional
wear, corrosion, and chemical characteristics expected in the raw water. The following summary table

designates the proposed materials of construction for the major pump components.
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Table 6-1 Specification Material/Requirements

Pump Component Material/Requirement

Pump Casing Cast Steel or Ductile Iron

Impellers Chrome-Nickel alloy stainless steel

Impeller and Casing Wear Rings 400 series stainless steel

Pump Shaft 410 or 416 stainless steel

Pump Shaft Sleeves 410 stainless steel

Seals Mechanical, split type, stainless steel with
filtered water flush

Bearings Qil lubricated anti-friction ball type

Coupling “FAST'S” flexible gear type, stainless steel

Pump and Motor Base Fabricated steel

Pump Coatings Interior: Ceramic epoxy
Exterior: Match adjacent piping

The factory performance pump testing will be conducted to record the efficiency, capacity, horsepower,
head, and NPSHR of the pump. The pump test will use a previously tested and accepted job motor
operated at full speed. A review of testing capabilities of the pump manufacturers and possible test
facilities for each has not been made. This review will be conducted during the process of vetting

manufacturers to determine any critical limitations (capacity, pressure and/or power) of their test

facilities.

The pump and motor manufacturers will be required to have a service representative at site before,

during, and after installation and field testing. The pumps and motors will be specified with a one year

warranty.

The expected delivery method with the CMAR will allow for evaluation of proposals from pump
manufacturers based on price, qualifications and other factors. The pumps will be evaluated based on
wire-to-water efficiency at selected duty points. The wire-to-water efficiency of the pumps at these points
will be weighted with a dollar value to be used in evaluation of the proposals, such that initial costs and

operating costs are both considered to aid in selecting a pumping unit that minimizes life-cycle costs.

6.3 PUMP MANUFACTURERS

FNI's has completed preliminary investigations and there appear to be six manufacturers of horizontal
split case pumps that may be able to meet the design conditions of this system. These manufacturers are
Flowserve, Xylem/Flygt, Patterson, Fairbanks Morse, Sulzer, and Hitachi. The NTMWD has experience with

horizontal split case pumps manufactured by Flowserve, Xylem/Flygt, Patterson and Fairbanks Morse and
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these will be recommended for inclusion as acceptable manufacturers. FNI is currently reviewing
additional information provided by Hitachi. To date, Sulzer has not provided additiona! information
requested regarding service history and qualifications. FNI will continue to review other alternative

manufacturers that may be presented between now and final design phase.

6.4 EVALUATION OF PUMPS

Two sets of pump selections are required for planning out the ultimate LBCR pump station configuration.
The selections for low head pumps and high head pumps are described below. Acceptable pump
selections will meet the required duty points within their AOR and ideally maximize the conditions where

the pumps operate close to their best efficiency point at full speed and reduced speed.

6.4.1 Low Head Pump Selection

The low head pump selections are intended to operate between 30 to 90 MGD and supply the Leonard
WTP demands. Demands are within this range for the entirety of Phase 1 (70 MGD Leonard WTP) and
about 70-percent of the time during ultimate Phase 4 (280 MGD Leonard WTP). Considering the expected
run-time for these low head pumps, it becomes very important to achieve pumping at the highest

efficiency possible.

Two initial duty points were set for discussions with pump manufacturers and development of pump
selections. These will be reviewed further in final design prior to purchasing pumps. The rated point for
full speed operation is 50 MGD (34,700 gpm) each at 250 feet TDH. This will allow at least 90 MGD to be
supplied using these pumps at lake levels above the 65% conservation pool (525 feet MSL). The primary
reduced speed duty point is 30 MGD each at 205 feet TDH. This point is intended to allow greater than 30

MGD at lake levels from normal pool to minimum drawdown.

Low head pump selections were received from five manufacturers: Flowserve, Patterson, Fairbanks Morse
(Pentair), Sulzer and Xylem/Flygt, with speeds ranging from 720 to 1200 rpm and motor horsepower
ranging from 2750 to 3000HP. Flowserve provided three selections: one side suction pump from their
Ingersoll-Dresser heritage line (LNN); a bottom suction pump option (LNNC); and a side suction pump
from their Dutch (Hengelo) line {(LNGT). The other manufacturers provided one “best-fit” selection. These

selections are shown in Figure 6-2 below.
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supplied using five pumps at lake levels above the 65% conservation pool (525 feet MSL). The primary

reduced speed duty point is 33.3 MGD each at 295 feet TDH.

High head pump selections were received from five manufacturers: Flowserve, Fairbanks Morse (Pentair),
Hitachi, Sulzer and Xylem/Flygt, with speeds ranging from 720 to 900 rpm and motor horsepower ranging
from 6000 to 7400HP. There will be fewer options available from pump manufacturers that satisfy the
capacity and head requirements. The Flowserve high head pump is from the Dutch (Hengelo) line of
pumps. The Fairbanks Morse selection for the high head pump selection is a two-stage split case design.
This type of pumps has substantially different characteristics and will not be recommended for inclusion
in the project. Patterson did not have a pump capable of meeting the rated conditions and proposed two
pumps in series. This configuration will not be recommended for inclusion in the project. The Hitachi and
Sulzer pump selections are included, but the use of these pumps is still under review by FNL. FNI has past
project experience with Hitachi for similar applications, however the NTMWD does not. Neither FNI nor
NTMWD have past experience with Sulzer on similar large horizontal split-case pumps. Sulzer is relatively
new to this pump application and selection received appears to be from the new design. FNI is working
on getting information on pump service information within the United States and internationally. The
Xylem/Flygt selection is from the Allis-Chalmers heritage line with a new impeller design. These selections

are shown in Figure 6-4 below.
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7.0 RAW WATER PUMP STATION DESIGN
7.1 RAW WATER PUMP STATION SITE DESIGN
7.1.1 Finished Floor Criteria

The finished floor for the LBCR raw water pump station will be 497 feet MSL. This elevation has been set
above the PMF elevation of 496.3 feet MSL for Bois d’Arc Creek downstream of the proposed dam. The
floor elevation provides almost 15 feet of freeboard above the 500-year flood elevation. Setting the

building, electrical equipment and other components at the proposed floor elevation will protect from

flooding.

7.1.2 Mass Grading

The site will be graded to freely drain in all directions from the pump station structure at slopes between
1% and 2% in the vicinity of the pump station. Drainage will be by sheet flow and swales draining to the
diversion and spillway channels to the west, north and east. No localized storm drain collection system is
anticipated. Where steeper grading is need to match finished or natural grades, this will be at maximum
slopes of 4H:1V. The site will require approximately 54,300 cubic yards of cut (including the structure
excavation) and 50,600 cubic yards of fill to construct the RWPS and elevate the finished floor and

adjacent site above the PMF elevation.

7.1.3 Access Roadways

Access to the pump station site can be made from the east or west end of the dam. The roadway on the
dam centerline will branch off near the west abutment of the service spillway bridge. This roadway will
be shared for access to the road along the toe of the dam and the pump station. A driveway into the pump
station site will have limited access for appropriate District staff. The roadway from the dam crest
elevation to the pump station site elevation will be designed to limit the maximum grade at 7% to allow

for maintenance and future construction vehicles.

Access roadways, driveways, and parking areas in the immediate vicinity of the pump station will be
reinforced concrete. The pavement will have a minimum width of 22 feet, minimum thickness of 7 inches
and be designed for mobile cranes and other heavy vehicles that may be needed for future maintenance

of the pump station. Pavement design will require coordination with final geotechnical design
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recommendations for pavement above a large zone of backfill and address expected settlement of this

material.

7.1.4 Site Fencing

A chain link fence that is 8 feet tall will be provided around the pump station site including electrical
equipment. Motorized sliding gate(s) will be provided at driveway entry into the pump station site. No
separate fence will be provided at the nearby flow meter site. Fencing at the electrical substation site will

be provided by the utility to meet their own requirements.

7.2 RAW WATER PUMP STATION LAYOUT

The proposed LBCR RWPS site is located on the downstream side of the proposed LBCR dam embankment,
between the dam and the service spillway. Apart from the pumps and associated mechanical equipment,
the RWPS design will also include the discharge pipeline, flow meter site, reservoir release outlet valves
and pipe, pump and electrical building, and other infrastructure to support the pump station. The

proposed site layout is provided in Figures 7.4 and 7.5 at the end of this section.

The RWPS will use side suction, horizontal split-case centrifugal pumps with suction from a pipe header
(manifold) and discharge to a similar pipe header, located within a dry, below-grade pump room. The
system will be designed in accordance with the ANSI Hydraulic Institute Rotodynamic Pumps standards as
described in later section. Spatial allowances are made to accommodate work area around the pumps,
motors, piping, valves and other equipment with needed operations and maintenance access. The ground
level finished floor elevation will be set to 497 feet MSL and the pump room floor elevation will be set to
457 feet MSL. The proposed plan and section view are provided as Figures 7.6 through 7.7 at the end of

this section. Details regarding these elements are discussed in the following sections.

7.3 PUMP SUCTION
7.3.1 Sizing and Arrangement

The pump suction piping has been sized to accommodate maximum pumping capacity within the station.
The 78-inch intake pipes enter the raw water pump station from the north through a pipe penetration in
the wall and connect to a common suction header. One 78-inch butterfly valve is placed on each intake
pipe and a third 78-inch butterfly valve is located between the intake pipes on the suction header. The

butterfly valves will be used to isolate a side of the RWPS for maintenance, replacement, or installation of
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future equipment. These valves will also allow isolation of one intake tower cell and intake pipe and still
maintain at least half of the pump station capacity in service. At the suction header, the flow splits to
either side of the RWPS to pumps operating in paratlel. Pumps one through five are located on the west
side of the RWPS and pumps six through nine are on the east side. Each side of the RWPS contains three
high head pumps, the west side of the RWPS includes two low head pumps, and the east side of the RWPS
has one low head pump. The proximity of the RWPS to the service spillway excavation reduces the amount

of pumps on the east side of the station.

The suction pipes to each pump were sized to meet HI 9.6.6-2009 Standard for Rotodynamic Pumps for
Pump Piping. The pipe sizes accommodate the highest flows possible which typically occurs when a pump
is operating by itself at full speed. The nominal design capacity of each half of the intake system was
intended to allow supplying greater than 144 MGD, representing half of the Leonard WTP ultimate
capacity. The parallel 78-inch diameter intake pipes are based on this nominal capacity to maintain low
head loss between the intake tower and pump station and keep velocity under 8 fps. Due to the pump
room layout, there is potential an operator could choose an unbalanced pumping scenario within the
room. While not recommended for normal operation, there are potential scenarios due to operations and
maintenance of the piping system or electrical feed system that may warrant this operation. The highest
flow and velocity condition possible occurs if three (3) high head pumps running on one side of the pump
station are at full speed and producing about 215 MGD. In this condition, the velocity in a single intake
pipe and the initial section of the suction header would reach 10 fps. While this velocity is greater than
desirable, it represents an extreme operating scenario. This will be reviewed during analysis of the
planned physical model study to determine if a pipe size change or other flow conditioning approach is
warranted to prevent uneven flow patterns at the pump suction flanges. In a more balanced operating

scenario (three total running with two running on a single side) the maximum velocity through the 78-

inch section of the header is under 8 fps.

After pumps five and six, the suction header is reduced to 72-inch to support two (2) high head pumps
running full speed at 144 MGD and a velocity of 7.9 fps. After pumps two and seven the discharge header
reduces to 60-inch to accommodate the flow of two low head pumps running full speed at 99 MGD. The

velocity through this section of header is 7.8 fps.

The individual suction pipes will be a 54-inch for the high head pumps with a flow of 7.0 fps at full speed.

The individual suction pipes for the low head pumps will be 48-inch so that the flow through the pipe with
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the pump at full speed is 7.5 fps. Eccentric reducers will be required upstream of each pump to mate up
with the smaller pump suction flange. These reducers will be designed at a 4:1 reducing ratio to meet
AWWA C208 standard as well as meeting Hl 9.6.6 with required number of straight pipe length between
the reducer and the pump suction flange. This straight section of pipe will include a harness and coupling

to allow for disassembly and removal of the pump.

7.3.2 Side Suction and Bottom Suction

Horizontal split case pumps are available with side and bottom suction options. FNI conducted an initial
review of the availability and feasibility of using both side and bottom suction pumps. There appeared to
be limited availability of bottom suction pump designs for the sizes desired at the LBCR pump station. This
could be overcome with additional engineering by the pump manufacturers during the design of the
pumps to create new design and casting molds, but would add costs to the pump equipment. The other
major disadvantage is the suction pipe layout beneath the station to accommodate bottom suction pumps
requires a substantially deeper structure. While the floor area at the pump level may be decreased, the
addition of another lower level for pipe and valve gallery would increase the total floor area required.
Additional access and maintenance within the lower pipe gallery also raised concerns. The station design

is based on a side suction horizontal split case pump for these reasons.

7.3.3 Pump NPSH and Submergence Analysis

A net positive suction head (NPSH) analysis was performed for the LBCR raw water pump station
for a low and high capacity pumping scenario. The low pumping scenario correlates to the initial
30 MGD flows that will be pumped from LBCR. A lake elevation of 470.25 is the lowest lake
elevation that 30 MGD can be pumped while meeting the velocity requirements of 1fps through
the intake screens. This condition is one small head pump running at approximately 90% speed.
Friction and minor losses were calculated assuming 15 MGD will pass through each cell of the
intake tower and intake pipe. A 5" margin was used based on HI Standard 9.6.1.4. The NPSHg of

the low head pump curves not including the margin is shown in Figure 7-1.
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The intake pipe at the tower was raised to limit the amount of excavation required at the intake
tower and minimize the total depth of construction. Submergence of the intake pipe will be the
controlling factor in the capacity available to pump from LBCR at low lake elevations. Velocity
across the screen will be the controlling factor for the capacity available to pump at elevations
higher than 473.1 feet MSL and capacities of 28 MGD per cell and higher. Figure 7-3 shows the

available pumping capacities within LBCR assuming both intake cells are used.

Figure7-3  Pumping Capacity Comparing Flow and Lake Elevation
Available Pumping Capacity Per Cell

within LBCR
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Some of the intake submergence issues seen at low lake elevations where vortices could develop
at the pipe inlet may resolve themselves within the long length of the intake pipe. An air release
valve may be added on the downstream side of the intake system to allow any air to escape. CFD
and physical modeling during further design of the intake and pump station will determine if any

modifications to the design will be necessary and confirm if submergence will limit pumping

capacity at low lake levels.
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The finished floor of the pump room was set based on the NPSHg for the pump and submergence
of the pump, while also considering reasonable elevations for equipment maintenance. The
centerline of the suction side of the pump is set at 459.67 which meets the NPSHg requirements
and also correlates to 1.15-foot submergence measured from the top of the pump casing. A 1
foot pump pad was assumed to support the pump base. A larger pump pad will increase the
distance between the finished floor elevation and the pump equipment and appurtenances,

making maintenance more difficult. As a result the RWPS pump room finished floor elevation will

be 454.5 feet MSL.

7.34 CFD and Physical Modeling

Alden Research Laboratory Inc. will perform a CFD model of the proposed intake tower. The purpose of

the CFD model will be to:

e Evaluate flow patterns from the Lower Bois d’Arc Creek Reservoir approaching the intake tower,

within the intake tower, and within the intake pipe system;
e Evaluate the velocities at the intake screens; and
e Determine the extents of the physical model to be constructed.

At the conclusion of the CFD model, a physical model will be constructed of the raw water pump station.

The purpose of the physical model will be to:

e Evaluate the hydraulic performance of the RWPS in terms of flow patterns in the pump suction

piping for each pump drawing flow from a common manifold;

e Derive modifications to the piping, if necessary, to satisfy the Hl 9.8-2012 and 9.6.6-2009

standards acceptance criteria in terms of swirl and velocity non-uniformities at the pumps; and

A separate CFD model will be constructed of the raw water discharge pipeline. The purpose of the model

will be to:

e Evaluate flow patterns in the discharge piping leading to the planned flow meter in terms of swirl

and velocity irregularities.
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7.3.5 Connection to Intake Pipe

The intake pipe will be constructed concurrently with the dam and will be used to divert storm flows and
make environmental releases during certain phases of the project. This will be completed before
construction on the RWPS is complete. The section of intake pipe constructed with the dam will terminate
just south of the proposed RWPS at the temporary diversion channel. The intake pipe will continue to be
used to make environmental releases as the pump station is constructed. Once the pump station is
constructed the intake pipe in service will be connected to the pump station suction piping. At that point

in time, the environmental releases will be made through the pump station.

74  PUMP DISCHARGE
7.4.1 High Pressure Considerations

The highest pump shutoff head for designs provided to date is 760 feet. To accommodate this head, and
the additional static pressure of 81 feet, the discharge piping between the pump and the control valve
will be designed for a working pressure of at least 365 psig. A bypass pipe will be included to limit time at
shut-off head conditions. The highest pressure expected downstream of the control valve will correlate
to the pumping head at higher lake levels. The TDH of the pump at a lake elevation of 541 feet is 580. This
results in a gauge pressure of 286 psig. The pipe and valves will be designed for a working pressure of 286
psi. Steel pipe can be designed for the pressures required and will be used for the pump discharge piping.
These pressures will also require a different review of valve options available for this pump station and

these considerations are discussed below in Section 7.6.

7.4.2 Discharge Pipe (from header to ground level)

The individual discharge piping was sized so that the max velocities through the pump control valves
would be between 12 fps and 15 fps at pump run out conditions. A 42-inch pump control valve was
selected for the high head pumps, which will allow a velocity of 11.6 fps at 72 MGD. A thrust harness is
needed between the pump and control valve to allow disassembly of the pump, valve and piping. After
the pump control valve, a 42-inch by 48-inch reducer and 48-inch pipe is used to keep the velocity at 8.9

fps at 72 MGD through the 48-inch isolation butterfly valve and the rest of the discharge pipe.

A 36-inch pump control valve was selected for the low head pumps, which will allow a velocity of 13.4 fps

at 61 MGD. A thrust harness is needed between the pump and control valve to allow disassembly of the
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pump, valve and piping. After the pump control valve, a 36-inch by 48-inch reducer and 48-inch pipe is

used to keep the velocity at 7.5 fps at 61 MGD through the 48-inch isolation butterfly valve and the rest

of the discharge pipe.

Downstream of the isolation butterfly valve the discharge pipes will turn down under the floor slab. The
pipe will be concrete encased and will connect to the common 90-inch discharge header. This buried
discharge header allows clear walking access to each pump on the ground floor eliminating the need for
access via mezzanine. The below floor approach is preferred in this application due to the pressure rating
and diameter of the header. The discharge header will convey a maximum capacity of 236 MGD at a
maximum velocity of 8.3 fps. The discharge header will have a 30-inch access manway at each end of the
RWPS to allow for access and ventilation during entry. The 90-inch discharge pipe will exit the pump
station on the northeast side below the floor and will generally follow the temporary excavation slope to
a depth at the proposed grade providing about 6 feet of cover. Design of grading in the vicinity of the

pump station and service spillway is incomplete and will affect the final pipe profile.

Other appurtenances for the discharge pipe include pressure gauges, pressure transmitters, pump control

valve bypass, air valves, drain valves and water sample points.

743 Pipe Restraint near Pumps

The buried discharge header will result in the transfer of higher loadings to the pump machinery. FNI has
had initial discussions with manufacturers and this layout may require reinforcement of the 90-degree
bend above the foundation. The degree of the loading on the pump will also depend on the rigidity of the
connection between the pump and the concrete foundation and the rigidity of the concrete foundation.
The discharge thrust harness will be designed similar to the traditional Type RR harness in AWWA M-11,
but with the additional goal of meeting the requirements in Hl 9.6.6-2009 addressing expansion joints
near pump nozzles to limit detrimental impact to the rotating elements of the pump. The goal will be
designing a harness system matching the stiffness of the adjacent piping. The elongation in the harness
rods at pump startup will be limited to an agreed upon acceptable amount by the pump manufacturers.

Details will be addressed in later design phases after completing a pipe system flexibility analysis.

7.4.4 Thermal and Pressure Expansion

The pipe within the pump station that will be subject to thermal expansion is limited to the suction header

and the individual discharge pipes. Assuming a temperature differential of 40 degrees the expected
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thermal expansion between the suction header and discharge pipe is approximately 0.19 inches. The need

for expansion joint(s) on the suction header system will be reviewed in later design phases.

7.5 PIPE MATERIALS
7.5.1 Large Diameter

The suction pipe outside of the pump station will match the intake pipe material. This will be AWWA C301
Prestressed Concrete Cylinder Pipe, AWWA C200 Steel Pipe or ASTM D3262 Fiberglass Pipe. The suction
piping inside the pump station will be AWWA C200 Steel Pipe designed to meet a minimum working
pressure rating of 40 psi. Downstream of the pump, prior to the control valve, the discharge piping will be
AWWA (€200 Steel Pipe rated for 375 psi to match the shutoff pressure at the pump. Downstream of the
control valve, the discharge piping will be AWWA C200 Steel Pipe rated for 300 psi which is the working
pressure in the pipeline. All AWWA C200 Steel Pipe will be designed in accordance with AWWA Manual
M11. The surge pressure is assumed to be 1.5 times the working pressure and these pressure ratings will

be confirmed with a future transient analysis as discussed in Section 7.7.3.

752 Small Diameter

It is recommended that all piping 2 inches and smaller in diameter be copper, to prevent fouling by zebra

mussels. Other small piping not susceptibie to fouling will be PVC.

7.5.3 Coatings and Linings

All steel pipe within the pump station is recommended to have flexible linings and coatings. The lining
system will be epoxy or polyurethane for all pipe within the RWPS. FNI does not recommend a cement
mortar lining for the RWPS piping due to the potential for delaminating at the numerous points where the
pipe interfaces with flanges, couplings, valves, etc. and there is a difference in the pipe and appurtenance
inside diameter. Mortar lining also has potential for cracking during the greater thermal cycling (expansion
and contraction) possible in exposed pipe. The pipe coating system will be an epoxy or urethane system
intended for a highly corrosive environment such as the pump room where moisture and condensation

are likely.
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7.5.4 Corrosion Control

There are several cathodic protection systems available for the RWPS. An insulating kit will likely be used
inside or near the pump station to isolate the station from the overall pipeline cathodic protection system.
A qualified corrosion consultant will be added to the team during final design and will determine the

appropriate corrosion control methods based on soil analysis and possible interference issues.

7.6  VALVES

7.6.1 Pump Control Valves

A. Control Valve

The pump control valve will be a slow opening and slow closing valve used to reduce surges
during pump start-up and pump stop. The valves will also close at a slow speed during power
failure. Typical normal opening and closing speeds range from 5 to 10 minutes and the power
failure slow close speeds range from 10 to 15 minutes. These times will be verified by the

surge analysis.

The pump control valves will be ball or cone valves rated for 365 psig as discussed in Section
7.4.1. These valves have a full open port, resulting in low head loss when fully open. Dezurik,
Golden Anderson, and Rodney Hunt are the only manufacturers that can meet this pressure
rating. Golden Anderson can supply a resilient seated, ductile iron ball valve with a maximum
rated pressure of 500 psi. Dezurik and Rodney Hunt can supply cone valves that meet this
pressure rating. Dezurik’s cone valve is a monel seated, carbon steel valve rated to 720 psi.

Rodney Hunt’s cone valve is a monel seated, ductile iron valve rated to 525 psi.

B. Actuators

FNI investigated two different types of actuators for the pump control valves: hydraulic and
Electro-hydraulic. Hydraulic actuators would have a centralized accumulator to distribute
pressured hydraulic oil to individual control panels and actuators at each valve. This system
will maintain sufficient pressure that during a power outage the actuators can bring the valves
fully closed. The District has numerous pump stations with this type of system. The electro-
hydraulic actuators will have a small motorized pump to control actuation of the valve. As a

backup during power failure, the electro-hydraulic system will include a minimum of two oil-
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over-water tanks to provide an additional 3 full open or close actions for the valves. The
District has at least one high service pump station with this type of system. Recent input from
the District has presented their preference for REXA actuators. GA and Rodney Hunt may be
unlikely to supply ball or cone valves if their actuator is not used. The SCUBA electro-hydrautic
actuator is designed specifically for GA and Rodney Hunt valves and further review of this

system with the District is recommended for the final design phase.

C. Pump Control Valve Bypass

A bypass will be installed around each pump control valve. The purpose is to relieve pressure
on the pump during the slow opening and closing times when the valve is nearly closed and
the pump is near shut off condition. The bypass will be sized for about 10% of the rated pump
capacity and will be 10-inch diameter. The bypass will include gate valves for isolation, a
diaphragm valve to act as a slow opening and closing check, and an orifice plate to restrict

flow to design capacity. Pressure ratings will be matched with the pump control valve.

7.6.2 High Pressure Isolation Valves

A 48-inch motor operated butterfly valve will be installed downstream of the control valve to isolate the
pump from the system and perform maintenance on the pump and appurtenances upstream. This valve
will be a rubber seated, Class 250 butterfly valve with a ductile iron body. A 90-inch butterfly valve will be
installed downstream of the flow meter vault. This will be used with the individual discharge isolation
valves to isolate the flow meter. The 90-inch butterfly valve will also be a Class 250, rubber seated motor
operated butterfly valve with a ductile iron body. The butterfly valves will be made for a working pressure
of 300 psi. Crispin, Pratt, and Pentair have confirmed that they can manufacture valves at the required

working pressure by increasing the shaft and body wall thickness.

7.6.3 Low Pressure Isolation Valves

In order to isolate one side of the RWPS and a cell of the intake tower, a 78-inch butterfly valve will be
included on each intake pipe prior to the tee for the suction header. The 78-inch suction header will
include a 78-inch butterfly valve between the two tees for the intake pipes. These butterfly valves will be

rubber seated with an electric motor actuator.

The suction isolation valve is used to isolate the pump from the system for maintenance and repair. The

48-inch and 54-inch suction isolation valves will be motor operated, resilient wedge gate valves inside the
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pump station structure. The gate valve is a full port valve and is not considered to be a flow disturbance.
There is an option to move the gate valve to the smaller side of the suction reducer, which will reduce the

cost of the valve, and increases the clearances between the valve and the pump station structure.

7.6.4 Air Valves

An air valve will be installed on each pump discharge arrangement. The air valves will be located
downstream of the pump assembly on the 90-degree vertical bend. A combination air and vacuum valve

will be installed to vent air from the pipe system.

With the pumps located well below the lake level and with a continuous flooded suction, no air valve will
be installed on top of the pump volute. A manual ball valve will be provided to allow venting the pump

during filling of a pump lineup.

7.6.5 Dam Low Level Outlet Works and Release Valves

Flows for the dam low level outlet works will be routed through the pump station intake structure and
suction header piping. The flows that will be routed through the low level outlet works include subsistence
flows, freshet flows, and base flows. These will be controlled by valves and metered inside the pump
station. The flows will be piped from the 78-inch suction header pipe inside the pump station. Two
connections will be made to the header to allow use of the control valves if one side of the intake system
is out of service. The release flow pipe will be routed along the pump station along the south wall, exit
near the southwest corner and terminate at the diversion channel. There are design criteria for water
quality, screening and uninterrupted service that are outlined in the separate LBCR Reservoir Preliminary
Design Report and have been incorporated into the design. The release flows required by the Draft Water
Use Permit are as shown in Table 7-1 below. Base flows and subsistence flows will be released
continuously. Pulse flows required when the lake elevation is above 516.4 feet MSL will be made through

the service spillway outlet works and not pass through the intake and pump staticn system.

57



Lower Bois D’Arc Intake and Pump Station Preliminary Design Report F. FREESE
North Texas Municipal Water District

‘NICHOLS

Table 7-1 Reservoir Environmental Release Requirements
Season Subsistence Flow Freshet Flow Base Flow

(480 < Lake Elev. < 516.4) (480 < Lake Elev. < 516.4) (Lake Elev. > 516.4)
Fall — Winter 1cfs Peak: 20 cfs 3 cfs
{Nov.~Feb.) Volume: 69 acre-feet
Duration: 3 days
Spring 1cfs Peak: 20 cfs 10 cfs
{Mar. —Jun.) Volume: 69 acre-feet
Duration: 3 days
Summer 1 cfs Peak: 20 cfs 3cfs
(Jul. = Oct.) Volume: 69 acre-feet
Duration: 3 days

The critical design considerations for these control valves will be the cavitation constant (o) and the valve

coefficient {Cv). These are summarized in Table 7-2 below.

Table 7-2 Reservoir Release Valve Calculations
Lake Elevation Flow Differential Pressure Cavitation Valve Coefficient

(feet MSL) (cfs) (psi) Constant (o) (Cv)
534 3 26.01 0.71 264
534 10 25.79 0.72 884
516.4 1 18.41 0.99 105
516.4 3 18.39 1.00 314

516.4 10 18.17 1.02 1,053

516.4 20 17.50 1.10 2,146
480 1 2.65 6.91 276

480 20 1.74 11.06 6,808

The calculated values above will be verified based on final design pipe sizes, valve elevation and discharge
elevation. Current design criteria are the use of a 30-inch pipe, valves at 461.5 feet MSL and discharge
point at 471.0 feet MSL. The valve coefficient (Cv) is expected to vary as shown in the table. The range for
continuous operations (base and subsistence flows) is from 105 to 1,053. The range for the intermittent
freshet flows is from 2,146 to 6,808. It will be desirable to select two valves that can operate in parallel to

meet the high freshet flow ranges and individually meet the low base and subsistence flow ranges.

Sleeve and piston globe valves were reviewed to determine ability to meet these service conditions. Based
on the current information provided by valve manufacturers, it appears that two 16-inch piston valves
can be more economically used than two sleeve valves. An alternative approach that may be used is one

control valve and one ball valve (likely 12-inch diameter) where the control valve is used for continuous
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base and subsistence flows and the ball valve is used for intermittent freshet flows. This is likely a lower
cost alternative, but sacrifices fine regulation of the flow rate. It also does not provide the redundancy of
having two parallel control valves where one can be out of service for maintenance and still allow for

releasing flows.

Release flows will be metered inside the pump room. The location of the flow meter will be on the run of
pipe downstream of the control valves along the south wall of the pump station. This will be the longest
straight-run of pipe where the best flow conditions can be found for metering. Other hydraulic conditions
and sizing of the flow meter will be reviewed during final design. Control of the valve will be tied to the

flow meter. The valves will be operated with electric motor actuators.

7.7 SURGE CONTROL
7.7.1 Pump and Pump Control Valve

Surge events occur when the velocity of the water is changed quickly. The magnitude of a surge can be
reduced if the water’s rate of acceleration (or deceleration) is reduced which can be successfully done by
using appropriate pump control valves. Surge events can be controlled by choosing a slow opening and

closing pump control valve for the pump start and stop sequence.

The largest magnitude of surges can occur during a power failure, when the motors de-energize very
quickly. In this case, the water column comes to a stop and reverses direction. The pump control valves
will be designed to close very slowly as the water column is allowed to reverse flow through the pumps
and drain back into the sump. By slowly closing the pump control valves, the reverse flow of the water
column is gently decelerated and the surges generated are smali. The smali surge pressures will dissipate

in magnitude with each wave cycle due to friction in the piping system.

During a power failure, electrical power is not available; therefore, the pump control valves will be closed
using air stored in a tank. The hydraulic controls allow the pump control valves to close at the emergency

slow close speed, usually between 10 to 15 minutes.

Past experience with this type of surge control indicates the maximum surge pressures will be well below
the standard allowable surge pressure rating of the pipeline. For pre-stressed concrete cylinder pipe
(AWWA (C301) and steel pipe (AWWA C200), the standard allowable surge pressure is 1.5 times the pipe

pressure rating (maximum operating pressure).
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This method of surge control has been used successfully on many similar projects. The surge analysis will
verify that the method of surge control is acceptable, the normal opening and closing speeds of the pump
control valves, and the emergency (power failure) closing speeds of the pump control valves required to
keep the maximum surges within acceptable levels. This type of surge control offers several advantages

over other methods of surge control as follows:
e The method is less expensive than large surge tanks or standpipes.
¢ The method does not require higher pressure rated pipe, thus reduces cost.

e The method is more reliable than surge relief valves or surge tanks since the pump control valve
operation is verified every time the pump is started or stopped (the controls have frequent
exercise). Surge tanks and surge relief valves must be relied on to operate properly on a very

infrequent basis. These systems require frequent maintenance to verify proper operation.

7.7.2 Future Surge Analysis

A surge analysis will be performed by Foster Wheeler for the approximately 35 mile 90-inch pipeline from
the raw water pump station to the terminal storage reservoir at the North Texas Water Treatment Plant.
The system will be analyzed with a steady state flow rate of 236 MGD. Transient case simulations will be

finalized at a later date but are anticipated to be:
e 100% power failure at the RWPS
e Partial power failure at the RWPS
e Normal start and stop of pump at RWPS

The purpose of this surge analysis will be to identify areas of concern within the proposed pipeline and

RWPS and make recommendaticons to mitigate the transients.

7.8 PIPE DEWATERING
7.8.1 Intake Pipe & Dewatering Pump

Provisions have been established to dewater the intake structure and pipes for required inspections,
maintenance and repair activity. When dewatering and entry into the intake is needed, the intake gates

will be closed and stoplogs installed. The isolation valves at the suction header will be closed providing
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two valves between the active side of the header and the dewatered side. Water above elevation 471
MSL may be drained by gravity through the 30-inch environmental reservoir release pipe. Once the water
level is no longer able to drain by gravity, a dewatering pump will be used to drain the intake and pipe.
Directly inside the RWPS, 8-inch tangential outlets located o