PUBLIC WORKS MEMORANDUM
#20-2024

DATE: March 25, 2024

TO: Honorable Meredith Leighty and City Council Members

THROUGH: Heather Geyer, City Manager_)/vvaY
Jason Loveland, Deputy City Manag / 2

FROM: Kent Kisselman, PE — Director of Public Works///[

SUBJECT: CR-87 — Wastewater Treatment Plant Aeration Diffuser Replacement Project

PURPOSE

To consider CR-87, a resolution approving a contract with Moltz Construction, Inc. for the
Wastewater Treatment Plant (WWTP) Aeration Diffuser Replacement Project.

BACKGROUND

The WWTP has three aeration basins that use a Sanitaire aeration diffuser system. The diffuser
system has become degraded with age and reached the end of its life cycle. The scope of work
for this rehabilitation project includes the complete removal and replacement of all PVC aeration
diffuser equipment, including diffuser heads, PVC laterals and manifolds. Stainless steel support
structures are in good condition but will be evaluated during construction and replaced if
necessary.

On Jan. 4, 2024, the City issued an Invitation for Bid (IFB 2024-002) for the WWTP Aeration
Diffuser Replacement Project. A mandatory pre-bid meeting was held on Jan. 25, 2024, in which
six prospective contractors attended. On Feb. 13, 2024, the City accepted bids from four
contractors. Bids ranged from $84,450 to $186,100.

Based on the review of the information submitted, staff determined that Moltz Construction, Inc.
was the lowest responsible and qualified bidder in the amount of $109,236. Velocity Constructor’s
bid was lower, but they elected to price out on a different material manufacturer than mentioned
in the bid documents. The City was informed by sales partner Cogent that the different material
would not be compatible with the existing pipe stands in the aeration basins. Reference checks
were conducted, and staff determined the project is well within the capabilities of Moltz
Construction, Inc.

This contract will cover the rehabilitation of two of the three aeration basins; the first basin is
covered under the base bid, while the second is included in bid alternates. Funds are not available
for the third basin, but staff plans to request funding for it in 2025.

BUDGET/TIME IMPLICATIONS
Funds for this project would come out of the Wastewater Fund.

Amount
Collection System Rehabilitation total funding $250,000.00
Aeration Diffuser Replacement Project ($218,472.00)
5% contingency ($10,923.60)
Budget Remaining $20,604.40

CR-87 - Page 1 of 107



CR-87 — Wastewater Treatment Plant Aeration Diffuser Replacement Project
March 25, 2024
Page 2 of 2

The contractor has 230 days to complete the concrete work after staff issues the Notice to
Proceed. Once the contract is approved, staff will coordinate with Moltz Construction, Inc. for a
project start date in March and completion in December.

STAFF RECOMMENDATION

Staff advises that a 5% contingency be applied to this contract and include bid alternates BA-1
and BA-2. Attached to this memorandum is CR-87, a resolution that, if approved, would authorize
the Mayor to execute an agreement between the City and Moltz Construction, Inc. for the
Wastewater Treatment Plant Aeration Diffuser Replacement Project in an amount not to exceed
$218,472, and authorizes the City Manager, on behalf of the City, to approve minor changes in
the scope of services and execute relevant change orders up to the approved expenditure limit of
$229,395.60. Staff recommends approval of CR-87.

STAFF REFERENCE
If Council Members have any questions, please contact Kent Kisselman, Director of Public Works,
at kkisselman@northglenn.org or 303.450.4005.

ATTACHMENT
1. Bid Summary

CR-87 — Wastewater Treatment Plant Aeration Diffuser Replacement Project
WWTP Aeration Diffuser Replacement Contract
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ATTACHMENT 1

CITY OF NORTHGLENN PAGE l o _|
FORMAL BID SUMMARY

BID NUMBER: IFB 2024-002

N BID NAME: WWTF Aeration Diffuser Replacement

Northglenn DEPARTMENT: Public Works

N Q.
2\oc MNoW= FA\onC . =
\ng?\i:v\% oS CONVMEDV (‘_\OVSW\ o) ng\gm@m
\nC . \rve.. 0o \nC . Co. .

BID RECEIVED BID RECEIVED . BID RECEIVED BID RECEIVED BID RECEIVED

DATE DUE: 02/13/24 DATE: 2\ \5\262’\‘\' DATE: 2\ \S\KED?'U( DATE: 7—\ \?D\Z(jz“q DATE: 2 \\5\%2’\\ DATE:
TIME: 2:00 p.m. MST TIME: \ 53 PM TIME: \" 5O\W\ TIME: \ . L_\'S @(!\j\ TIME: \L'\O\ Q V\
Addendum 1 \\f—g \\QS \65 \\83

TIME:

oS30
Total for ALL items $ 8)‘ )L‘\% o Wﬁ&—) '$ \SLAV LQO\L"( OO $ \% \DDOD

Ol Ienns Q 2\
Finance Department (/ @ Date

CR-87 - Page 3 of 107




SPONSORED BY: MAYOR LEIGHTY

COUNCIL MEMBER’S RESOLUTION RESOLUTION NO.
No. CR-87
Series of 2024 Series of 2024

A  RESOLUTION APPROVING AN AGREEMENT BETWEEN THE CITY OF
NORTHGLENN AND MOLTZ CONSTRUCTION, INC. FOR THE WASTEWATER
TREATMENT PLANT AERATION DIFFUSER REPLACEMENT PROJECT

BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF NORTHGLENN,
COLORADO THAT:

Section 1. The Trade Contractor Agreement between the City of Northglenn and Moltz
Construction, Inc., attached hereto, in the amount of $218,472.00 with a five percent (5%)
contingency of $10,923.60 for a total amount not to exceed $229,395.60 for the Wastewater
Treatment Plant Aeration Diffuser Replacement Project is hereby approved and the Mayor is
authorized to execute same on behalf of the City of Northglenn.

DATED, at Northglenn, Colorado, this day of , 2024,
MEREDITH LEIGHTY
Mayor
ATTEST:

JOHANNA SMALL, MMC
City Clerk

APPROVED AS TO FORM:

COREY Y. HOFFMANN
City Attorney
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Contract #2024-090
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Contract #2024-090

TRADE CONTRACTOR AGREEMENT

THIS AGREEMENT is made and entered intothis__ day of ,20
by and between the City of Northglenn, State of CoIorado a Colorado home rule mun|0|pal
corporation, hereinafter referred to as the "City" or “Owner” and Moltz Construction, Inc., hereinafter
referred to as the "Trade Contractor".

ARTICLE 1 - GENERAL PROVISIONS AND SERVICES

A. The Trade Contractor will commence and fully complete the construction of the
WWTF Aeration Diffuser Replacement Project, which is described in Exhibit A, which is attached
hereto and made a part hereof (“Project”).

B. The Trade Contractor will furnish all of the material, supplies, tools, equipment, labor
and other services necessary for the construction and completion of the project described herein.

C. The Trade Contractor will commence the work required by the contract documents
within ten (10) calendar days after the date of the notification to proceed and will complete the same
within two hundred thirty (230) days, unless the period for completion is extended otherwise by the
contract documents. The Trade Contractor agrees to pay as liquidated damages, and not as a
penalty, the sum of two hundred dollars ($200) for each consecutive calendar day's delay in
completing this Contract after the completion dated specified herein, excluding any approved
extensions of time because of unavoidable delay.

D. The Trade Contractor agrees to perform all of the work described in the contract
documents and to comply with the terms therein for an amount not to exceed two hundred eighteen
thousand four hundred seventy-two dollars ($218,472) as described in Article 5 of this Agreement.

ARTICLE 2 - DEFINITIONS

A Wherever used in the contract documents, the following terms shall have the
meanings indicated which shall be applicable to both the singular and plural thereof:

1. Addenda - Written or graphic instruments issued prior to the execution of the
Agreement which modify or interpret the contract documents, drawings and specifications,
by additions, deletions, clarifications or corrections.

2. Architect - The Architect shall be N/A

3. Bid - The offer or proposal of the bidder submitted in the prescribed form setting
forth the prices for the work to be performed.

4. Bidder - Any person, firm or corporation submitting a bid for the work.

5. Bonds - Bid, performance and payment bonds and other instruments of security,
furnished by the Trade Contractor and his surety in accordance with the contract documents.

6. Change Order - A written order to the Trade Contractor authorizing an addition,
deletion or revision in the work within the general scope of the contract documents or
authorizing an adjustment in the contract price and/or contract time.

7. Contract Documents - The contract, including advertisement for bids, information
for bidders, bid, bid bond agreement, bid schedule, labor and material, payment bond,
performance bond, notice of award, notice to proceed, change order, general conditions,
special conditions, general specifications, special specifications, scopes of work, addenda,
drawings, schedules and any and all other documents or papers included or referred to in the
foregoing documents are part of the Contract Documents
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Contract #2024-090

8. Contract Price - The total monies payable to the Trade Contractor under the
terms and conditions of the contract documents.

9. Contract Time - The number of calendar days stated in the contract documents
for the completion of the work.

10. Date of Award - Date of award of contract shall mean the date formal notice of
such award, approved by the Owner, has been delivered to the intended awardee, or mailed
to him at the main business address shown in his proposal by the Owner or it's authorized
representative.

11. Day or Days - Unless herein otherwise expressly defined, "day" shall mean
calendar day or days.

12. Drawings, Plans or Contract Documents - The part of the contract documents
which shows the characteristics and scope of the work to be performed and which has been
prepared or approved by the Engineer and/or Architect.

13. Engineer shall be N/A

14. Field Order - A written order effecting a change in the work not involving an
adjustment in the contract price or an extension of the contract time, issued by the Engineer
or the Owner to the Trade Contractor during construction.

15. Major Equipment or Major Equipment Items - Installation of major equipment to
be furnished and placed under the contract awarded to the Trade Contractor and/or
installations of major equipment to be furnished by the Owner and received, unioaded, stored,
and placed under the contract awarded to the Trade Contractor.

16. Notice of Award - The written notice of the acceptance of the bid from the Owner
to the successful bidder.

17. Notice to Proceed - Written communication issued by the Owner to the Trade
Contractor authorizing him to proceed with the work and establishing the date of
commencement of the work.

18. Owner or City - The City of Northglenn, Colorado, a home rule municipality. The
Public Works Director of the Owner, or his designee, is the Owner’s representative.

19. Project - Construction of the project described in Exhibit A.

20. Shop Drawings - All drawings, diagrams, illustrations, brochures, schedules, and
other data which are prepared by the Trade Contractor, a subcontractor, manufacturer,
supplier or distributor, which illustrate how specific portions of the work shall be fabricated or
installed.

21. Site - The lands and other places on, under, in, or through which the work is to
be executed or carried out and any other lands or places provided by the Owner for the
purposes of the contract together with such other places as may be specifically designed in
the contract documents as forming part of the site.

22. Special Conditions - Supplemental conditions that apply to specific aspects of
the project or modifications to the general conditions that are to be adhered to in the project.

23. Subcontractor - An individual, firm or corporation having a direct contract with the
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Contract #2024-090

Trade Contractor or with any other subcontractor for the performance of a part of the work at
the site.

24. Substantial Completion - That date as certified by the Owner when the
construction of the project or a specified part thereof is sufficiently completed, in accordance
with the contract documents, so that the project or specified part can be utilized for the
purposes for which it is intended.

25. Suppliers - Any person, supplier, or organization who supplies materials or
equipment for the work, including that fabricated to a special design, but who does not
perform labor at the site. A supplier is not a subcontractor who purchases an item of
equipment from a manufacturer.

26. Trade Contractor - The person, firm or corporation with whom the City of
Northglenn has executed this Agreement.

27. Work - All labor necessary to produce the construction required by the contract
documents, and all materials and equipment incorporated or to be incorporated in the project.
The work and the project are used interchangeably to mean the same thing.

28. Wiritten Notice - Any notice to any party of the Agreement relative to any part of
the Agreement in writing and considered delivered and the service thereof completed when
posted by certified or registered mail to the said party at his last given address, or delivered
in person to said party or his authorized representative on the work.

ARTICLE 3 - DESCRIPTION OF WORK AND SERVICES

Section 1. Drawings and Specifications.

A The intent of the drawings and specifications is that the Trade Contractor shall furnish
all labor, materials, tools, equipment, and transportation necessary for the proper
execution of the work in accordance with the contract documents and all incidental
work necessary to complete the project in an acceptable manner, ready for use,
occupancy or operation by the Owner.

B. Up to three (3) copies of the drawings and specifications will be furnished to the Trade
Contractor without charge upon request, and any additional copies which the Trade Contractor may
request will be furnished at the cost of reproduction.  The drawings and specifications are to be
used only in connection with the work specified herein and, with the exception of the signed contract
set and As-Built drawings, are to be returned at the completion of the contract.

C. In case of conflict between the drawings and specifications, the drawings will govern.
In case of conflict between the special specifications and the general specifications, the special
specifications shall govern. Figure dimension on drawings will govern over scale dimensions, and
detailed drawings will govern over general drawings. Notwithstanding the above, a document which
is more restrictive or requires greater responsibility or increased compliance by the Trade Contractor
shall govern.

D. Any discrepancies found between the drawings and specifications and site conditions
or any inconsistencies or ambiguities in the drawings or specifications shall be immediately reported
to the Owner, in writing, who will promptly resolve such inconsistencies or ambiguities in writing.
Work done on unreported discrepancies, inconsistencies or ambiguities by the Trade Contractor
shall be done at the Trade Contractor's risk.

E. The Trade Contractor may be furnished additional instructions and detail drawings,
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Contract #2024-090
by the Owner, as necessary to carry out the work required by the contract documents. All additional
instructions and detail drawings shall be issued to the Trade Contractor by the Owner.

F. The additional drawings and instructions thus supplied will become a part of the
contract documents. The Trade Contractor shall carry out the work in accordance with the additional
detail drawings and instructions.

Section 2. Materials, Services and Facilities.

A. It is understood that, except as otherwise specifically stated in the contract
documents, the Trade Contractor shall provide and pay for all materials, labor, tools, equipment,
water, light, power, transportation, supervision, temporary construction of any nature and all other
services and facilities of any nature whatsoever necessary to execute, complete and deliver the work
within the specified time.

B. In addition to the requirements for major equipment items previously given, within
fourteen (14) days after execution of the Contract, the Trade Contractor shall submit to the Owner
and Engineer a complete listing of the manufacturers of each item of equipment or assembly
fabricated off the site which he proposed to furnish for the project, together with sufficient information,
including shop assembly and detail drawings, manufacturers' specifications and performance data,
to demonstrate clearly that the materials and equipment to be furnished comply with the provisions
and intent of the contract documents. If the information shows any deviation from the Contract
requirements, the Trade Contractor shall advise the Engineer and Owner of the deviation and state
the reason for it in writing.

C. Only first-class materials and materials which conform to the requirements of the
specifications shall be incorporated in the work. All materials shall be new unless specified to be
otherwise.

D. When requested by the Owner, the Trade Contractor shall furnish a written statement
of the origin, composition, and manufacturer of any or all materials (manufactured, produced or
grown) that are to be used in the work. The sources of supply of each material used will be approved
by the Owner before delivery is started. If, at any time, sources previously approved, fail to produce
materials acceptable to the Owner, the Trade Contractor shall furnish materials from other sources.

E. Materials and equipment shall be so stored as to insure the preservation of their
quality and fitness for the work. Stored materials and equipment to be incorporated in the work shall
be located so as to facilitate prompt inspection.

F. Manufactured articles, materials, and equipment shall be applied, installed,
connected, erected, used, cleaned and conditioned as directed by the manufacturer.

G. Materials, supplies, and equipment shall be in accordance with samples submitted by
the Trade Contractor and approved by the Engineer or Architect.

H. Materials, supplies or equipment to be incorporated into the work shall not be
purchased by the Trade Contractor or the subcontractor subject to a chattel mortgage or under a
conditional sale contract or other agreement by which an interest is retained by the seller.

. The Trade Contractor shall retain, for the benefit of the Owner, all materials and
supplies that are purchased for the project but are not used as a part of the project. The Owner may
take any of the materials and supplies that are used in the project for any City purpose. Any materials
and supplies not taken by the Owner shall be removed from the project site by the Trade Contractor.
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Contract #2024-090

Section 3. Shop Drawings.

A The Trade Contractor shall submit shop drawings, samples and O&M manuals as
may be necessary for the prosecution of the work as required by the contract documents on a timely
basis so that the project schedule is not affected. The Engineer will promptly review all shop
drawings. All such drawings will be approved and signed by the Engineer, and will be null and void
unless authorized by such signature. The Engineer's approval of any shop drawing will not release
the Trade Contractor from responsibility for deviations from the contract documents. The approval
of any shop drawings which substantially deviates from the requirements of the contract documents
shall be evidenced by a change order.

B. All drawings and details on items of major equipment will be reviewed by the Engineer
only after the complete set of drawings and details covering the entire equipment package to be
furnished under a particular major equipment item are submitted. Drawings submitted on a
piecemeal basis covering only parts of the equipment package will be held for checking until the
entire set of drawings are received.

C. The Trade Contractor shall also submit to the Engineer shop drawings showing all
necessary detail for the proper installation of materials into the completed work, as provided by this
Agreement.

D. The Trade Contractor shall make any indicated corrections on the drawings returned
and shall resubmit corrected drawings until final approval is obtained.

E. The Trade Contractor shall have no claims for damages or extension of time on
account of any delay in the work resulting from the rejection of material or from review, revision and
resubmittal of drawings when the review, revision and resubmittal is due to changes to the original
design documents, and other data for approval by the Engineer.

F. Each shop drawing shall be dated and shall be identified with the name of the project,
the division, if any, the Contract item number, and the name of the Trade Contractor.

G. When submitted for the Engineer's review, shop drawings shall bear the Trade
Contractor's certification that he has reviewed, checked and approved the shop drawings and that
they are in conformance with the requirements of the contract documents.

H. The Trade Contractor shall submit the shop drawings in accordance with the general
requirements.

I Portions of the work requiring a shop drawing or sample submission shall not begin
until the shop drawing or submission has been approved by the Engineer. A copy of each approved
sample shall be kept in good order by the Trade Contractor at the site and shall be available to the
Engineer.

J. By approving and submitting shop drawings and samples, the Trade Contractor
thereby represents that he has determined and verified all field measurements, field construction
criteria, materials, catalog numbers and similar data, or will do so, and that he has checked and
coordinated each shop drawing and sample with the requirements of the work and of the contract
documents.
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Contract #2024-090
Section 4. Records, Accounts and Audits.

A. The Trade Contractor agrees to keep one complete set of records and books of
account on a recognized cost accounting basis (satisfactory to the Engineer), showing all
expenditures, of whatever nature, made pursuant to the provisions of this Contract.

B. The Trade Contractor shall furnish the Engineer and Owner with such records,
information and data as may be reasonable. The Engineer and Owner shall at all reasonable times
be afforded the opportunity to inspect and/or audit the above-specified books and records of said
Trade Contractor.

Section 5. Inspection and Testing.

A All materials and equipment used in the construction of the project will be subject to
adequate inspection and testing in accordance with generally accepted standards.

B. The Trade Contractor shall give sufficient advance notice of placing orders to permit
tests to be completed before materials are incorporated in the work.

C. The Owner will provide all inspection and testing services required by the Contract
Documents, unless specifically noted in the contract specifications for special inspection and testing
services, such as, by way of example, welding inspections on off-site assembly.

D. Neither observations by the Engineer, and Owner, tests nor approvals by persons
other than the Engineer and Owner will relieve the Trade Contractor from his obligations to perform
the work in accordance with the requirements of the contract documents.

E. The Engineer, the Owner, and their representatives will at all times have access to
the work and to locations where materials or equipment are being manufactured, stored, or prepared
for use under these contract documents, and they shall have full facilities for unrestricted inspection
of such materials, equipment, and work including full access to purchasing and engineering
information, but not including prices, to the extent of uncovering, testing, or removing portions of the
finished work. The Engineer and Owner shall be furnished with such information as may be required
regarding materials used and the process of manufacture for the various items of equipment.
Inspections by the Engineer and Owner of equipment or materials during its manufacture will be
performed by or for the Owner solely in an effort to detect discrepancies and defects as early as
possible, when they can be most readily corrected, and the work thereby expedited. No acceptance
of equipment or materials will be construed to result from such shop inspections by the Engineer and
Owner  Any inspections or tests or waivers thereof will not relieve the Trade Contractor of
responsibility for meeting all requirements of these contract documents.

F. In addition, authorized representatives and agents of any participating federal or state
agency shall be permitted to inspect all work, materials, payrolls, records of personnel, invoices of
materials, and other relevant data and records. The Trade Contractor shall provide proper facilities
for such access and observation of the work and also for any inspection or testing thereof.

G. in case of disputes between the Trade Contractor and the Engineer as to materials
furnished or manner of performing the work, the Owner will have authority to reject materials or
suspend the work until the question at issue can be decided by the Owner. The Owner is authorized
to revoke, alter, enlarge, relax or release any requirements of these specifications, and to approve
or accept any portion of the work, and to issue instructions contrary to the drawings and
specifications.
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Contract #2024-090
Section 6. Construction Review

A The Engineer will periodically observe the construction of all work covered by this
Contract. The Engineer, on behalf of the Owner, shall be authorized to determine the amount or
quantities of the several items of work which are to be paid for under this Contract; to order field
changes within the scope of the Contract and to render decisions on any questions which may arise
relative to the execution of the work covered by this Contract. The Engineer does not have authority
to suspend work on the project. The Trade Contractor shall not suspend any portion of the work nor
resume suspended work without the written authority of the Owner.

B. Neither Engineer's authority to act under the Contract nor any decision made by
Engineer in good faith either to exercise or not exercise such authority shall give rise to any duty or
responsibility of the Engineer to the Trade Contractor, any subcontractor, any supplier, or any other
person or organization performing any of the Work, or to any surety for any of them.

C. Whenever in the drawings, plans or Contract Documents the terms "as ordered”, "as
directed", or the adjectives "reasonable", "suitable", "acceptable", "proper" or "satisfactory" or
adjectives of like effect or import are used to describe a requirement, direction, review or judgment
of Engineer as to the work, it is intended that such requirement, direction, review or judgment will be
solely to evaluate the work for compliance with the contract documents. The use of any such term
or adjective shall not be effective to assign to Engineer any duty or authority to supervise or direct
the furnishing or performance of the Work or any duty or authority to undertake responsibility for the
project. Neither the Owner nor the Engineer will be responsible for the acts or omissions of
Contractor or any Subcontractor, any Supplier, or of any other person or organization performing or
furnishing any of the Work.

D. Periodic observation of the work in progress by the Engineer will be done whenever
the Contractor is performing work that requires review as determined by the Engineer. The normal
working time shall be during a regular 5-day, 40-hour work week, Monday through Friday. If the
Trade Contractor elects to work more than 40 hours per week and observation is required during this
overtime work as determined by the Engineer, the Engineer shall be paid by the Trade Contractor at
the rate as specified herein for all review time required over the normal 5-day, 40-hour week. If the
Engineer or his authorized representative is called to the job site to address problems created by the
Trade Contractor, he will be paid by the Trade Contractor at the same rate as for overtime review as
stated above. This payment shall be made by a credit to the Owner, and then the Engineer shall bill
the Owner for the same.

E. If any work has been covered which the Engineer has not been specifically requested
to observe prior to its being covered, or if the Engineer considers it necessary or advisable that
covered work be inspected or tested by others, the Trade Contractor at the Engineer's request shall
uncover, expose or otherwise make available for observation, inspection or testing as the Engineer
may require, that portion of the work in question, furnishing all necessary labor, materials, tools and
equipment. If it is found that such work is defective, the Trade Contractor shall bear all the expenses
of such uncovering, exposure, observation, inspection and testing and of satisfactory reconstruction.
If, however, such work is not found to be defective, the Trade Contractor will be allowed an increase
in the contract price or an extension of the contract time, or both, directly attributable to such
uncovering, exposure, observation, inspection, testing and reconstruction and an appropriate
change order will be issued.

Section 7. Surveys, Permits and Regulations.

A. The Owner will furnish any existing land surveys in the Owner’s possession. Provided
however, the Trade Contractor shall perform all necessary land surveys to complete the work
required by this Agreement. The Trade Contractor shall provide detailed construction staking.
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Contract #2024-090

B. At the beginning of the construction or as the work progresses, the Trade Contractor
shall be responsible for the installation of property corners and the setting of benchmarks.

C. Benchmarks and survey stakes shall be preserved by the Trade Contractor and in
case of their destruction, or removal by him, his employees, or others, they shall be replaced at the
Trade Contractor's expense and his Sureties shall be liable therefor.

D. The Trade Contractor shall be responsible for elevations used in computing his bid.

E. The Trade Contractor shall secure and pay for all necessary permits, fees and
licenses in connection with the performance of its work and shall pay all municipal and other
governmental fees in connection therewith except those expressly provided by the specifications as
being the responsibility of the Owner, and shall furnish at its expense any and all bonds and cash or
other deposits required by law or required by any lawful body having the right to make demand
therefor.

F. The Owner will provide rights-of-way and permanent and temporary easements as
shown on the plans for construction purposes. Any additional land actually needed by the Trade
Contractor for the performance of the work, proper location of his plant and equipment, or the storage
of materials and supplies for the work, shall be furnished by the Trade Contractor.

Section 8. Protection of Work, Property and Persons.

A. The Trade Contractor shall be responsible for initiating and maintaining all safety
precautions and programs in connection with the work. Neither the Owner nor the Engineer will be
responsible for Trade Contractor's means, methods, techniques, sequences or procedures of
construction, or the safety precautions and programs incident thereto. The Trade Contractor shall
take all necessary precautions for the safety of, and shall provide the necessary protection to prevent
damage, injury or loss to all employees on the work who may be affected thereby, all the work and
all materials or equipment to be incorporated therein, whether in storage on or off the site, and other
property at the site or adjacent thereto, including trees, shrubs, lawns, walks, pavements, roadways,
structures and utilities not designated for removal, relocation or replacement in the course of
construction.

B. The Trade Contractor shall at all times consult with and obtain the approval of the
Owner for the storage of material, operation of equipment, placing of temporary structures or
dispositions of any surplus or waste materials upon property of the Owner anywhere outside the
limits of construction. The Trade Contractor shall comply with all state, federal and local laws related
to the storage or placement of any supplies, equipment, structures, or any other materials.

C. The Trade Contractor shall comply with all applicable laws, ordinances, rules,
regulations and orders of any public body having jurisdiction. He shall erect and maintain, as
required by the conditions and progress of the work, all necessary safeguards for safety and
protection. He shall notify owners of adjacent utilities when prosecution of the work may affect them.
The Trade Contractor shall remedy at his expense all damage, injury, or loss to any property or
person caused, directly or indirectly, in whole or in part, by the Trade Contractor, any subcontractor
or anyone directly or indirectly employed by any of them or anyone for whose acts any of them may
be liable, except damage or loss attributable to the fault of the contract documents or to the acts or
omissions of the Owner or the Engineer or anyone employed by either of them or anyone for whose
acts either of them may be liable, and not attributable, directly or indirectly, in whole or in part, to the
fault or negligence of the Trade Contractor. Notwithstanding the provisions of C.R.S. § 13-20-
802.5(2), for purposes of this Contract, the measure of damages shall never be deemed to be the
fair market value of the real property without an alleged construction defect.

D. The Trade Contractor shall observe all rules and regulations of the health department
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having jurisdiction and shall take precautions to avoid creating unsanitary conditions.

E. In emergencies affecting the safety of persons or the work or property at the site or
adjacent thereto, the Trade Contractor, without special instruction or authorization from the Engineer
or Owner, shall act to prevent threatened damage, injury or loss.

F. The Trade Contractor shall at all times conduct and work in such a manner as to
cause the least inconvenience and greatest protection to the general public. The Trade Contractor
shall furnish and maintain barricades, warning signs, red flags, lights, and temporary passageways
as may be necessary to protect the work and to safeguard the public. The cost of furnishing and
maintaining the above facilities shall be incidental to the contract and no extra compensation for it
will be allowed.

G. Throughout the performance of the work or in connection with this Contract, the Trade
Contractor shall construct and adequately maintain suitable and safe crossings over trenches and
such detours as are necessary to care for public and private traffic. The material excavated from
trenches shall be compactly deposited along the sides of the trench or elsewhere in such a manner
as shall give as little inconvenience as possible to the traveling public, to adjoining property owners,
to other trade contractors, or to the City.

H. In performing the work, the Trade Contractor shall take the necessary action,
including making arrangements with the owners or operators of existing power, cable and telephone
lines, fiber-optic and telemetry lines, gas, water, sewer and other utilities or installations that may be
encountered, whether privately or publicly owned, to prevent interference with the conditions,
operations and maintenance of the respective utilities in a manner satisfactory to the owners, or
operators of the respective utilities. Relocation or repair of utilities encountered even though not
shown on the plans, shall be the responsibility of the Trade Contractor. The cost of the above
measures, including maintaining of guards, watchmen, signals, barricades and temporary structures,
making any necessary repairs and other cooperative or corrective work shall be borne by the Trade
Contractor and shall be included in the prices bid in the Proposal for the related items of work.
Neither the Owner nor the Engineer shall be responsible to the Contractor for the existence of utilities
not shown on the plans or drawings and the Trade Contractor remains obligated under this paragraph
for all hidden utilities.

l. The Trade Contractor shall be responsible for the preservation of all private or public
property along and adjacent to the work and shall take all necessary precautions to prevent damage
or injury thereto. Such preservation and protection shall include but not be limited to, trees, stone
walls, fences, mailboxes, monuments, irrigation ditches, driveways, road access culverts,
underground pipelines and structures. Such preservation and protection shall apply to all
underground pipelines and utilities whether public, private or individually owned that are in or
adjacent to the right-of-way. When direct or indirect damage is done to public or private property on
account of the act, omission, neglect or misconduct in the prosecution or non-prosecution of the work
on the part of the Trade Contractor, such property shall be restored by the Trade Contractor at the
Trade Contractor's expense to a condition similar or equivalent to that which existed before such
damage or injury was done, and brought up to current codes if applicable. The Trade Contractor
shall be responsible for making all arrangements at his own expense for moving and operating
equipment at temporary crossings of telephone and transmission lines, railroad tracks, irrigation
ditches and pipelines.

Section 9. Communication with the Owner.

The Trade Contractor shall designate a responsible member of its organization at the site,
whose duty shall be designated as the contact person for all communication between the Owner and
the Trade Contractor. Said designated representative shall also be responsible to attend such
meetings, as may be required to insure coordination and adequate performance of the work.
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Section 10. Scope of Work.

The scope of work is described in the contract documents which are appended hereto and
incorporated herein by this reference.

Section 11. Trade Contractor's Responsibility.

A The Trade Contractor shall be responsible for all the work under this Contract until
completion and final acceptance by the Owner.

B. The Trade Contractor shall supervise and direct the work. He shall be solely
responsible for the means, methods, techniques, sequences and procedures of construction.

C. The Trade Contractor shall employ on the work only such persons who are competent
and skilled in their assignments. Any employee who obstructs the progress of the work through
incompetence or other means or conducts himself improperly shall be discharged or removed from
the work when so requested by the Owner. This section shall not create a duty for the Owner to
evaluate or assess the competence or skills of the Trade Contractors employees.

D. The Trade Contractor warrants that all materials and equipment furnished and
incorporated by him in the project shall be new, unless otherwise specified, and that all work under
this Trade Contract shall be of good quality, free from fault and defects and in conformity with the
contract documents. All work not conforming to these standards shall be considered defective. The
warranty provided herein shall be in addition to and not in limitation of any other warranty or remedy
required by law or by the contract documents.

E. The Trade Contractor agrees that if he should fail or neglect to prosecute the work
diligently and properly, or fail to perform any provisions of this Trade Contract, that the Owner, after
three (3) days written notice to said Trade Contractor may, without prejudice to any other remedy,
make good such deficiencies and may deduct the cost thereof from the payments then or thereafter
due to the Trade Contractor pursuant to this Contract.

F. Tools furnished with any equipment may be used when approved by the Owner and
shall be turned over to the Owner after completion of the work in a condition acceptable to the Owner.
In case of rejection by the Owner, the Trade Contractor shall replace the tool or tools at no extra cost
to the Owner.

G. Upon completion and before final acceptance of the work, the Trade Contractor shall
remove from the site of the work and property of the Owner, all machinery, equipment, surplus
materials, rubbish, barricades, signs and temporary structures and shall leave the premises in a
condition which is satisfactory to the Owner.

H. The Trade Contractor shall keep one record set of the contract documents annotated
to show all changes made during construction.

I The Trade Contractor shall be responsible for the acts and omissions of all his
employees and all subcontractors, their agents and employees and all other persons performing any
of the work under a contract with the Trade Contractor.

J. Upon completion of the work, the Trade Contractor shall, at his or its expense, remove
from the vicinity of the work, all plant, buildings, rubbish, unused materials, concrete forms and other
like material, belonging to him or used under his direction during construction, and in the event of his
failure to do so, the same may be removed by the Owner and the Trade Contractor, his Surety or
Sureties, shall be liable for the cost thereof. Also during the construction of the work, the site, partially
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finished structures, and material stockpiles shall be kept in a reasonable state of order and
cleanliness.

Section 12. Changes in the Work.

A CHANGES. Changes in the Work may be accomplished after execution of the
Contract, and without invalidating the Contract, only by Change Order, Construction Change
Directive, or Order for a Minor Change in the Work, subject to the limitations stated in this Article 7
and elsewhere in the Contract Documents.

1. A Change Order shall be based upon agreement among the Owner,
Contractor, and Engineer; a Construction Change Directive requires agreement by the Owner
and Engineer and may or may not be agreed to by the Contractor; an Order for a Minor
Change in the Work may be issued by the Engineer alone.

2. Changes in the Work shall be performed under applicable provisions of the
Contract Documents, and the Contractor shall proceed promptly, unless otherwise provided
in the Change Order, Construction Change Directive, or Order for a Minor Change in the
Work.

3. If unit prices are stated in the Contract Documents or subsequently agreed
upon, and if the quantities originally contemplated are so changed in a proposed Change
Order or Construction Change Directive that application of such unit prices to the quantities
of work proposed will cause substantial inequity to the Owner or the Contractor, the
applicable unit prices shall be equitably adjusted; provided however, that Owner may
increase the number of units without change in the unit price if reasonable.

B. CHANGE ORDERS. The Contract Sum and the Contract Time may be changed only
by Change Order. Methods used in determining adjustments to the Contract Sum may include those
listed in Subsection C below. A Change Order is a written order to the Contractor, signed by the
Contractor, the Owner and the Engineer, stating their agreement upon all of the following:

1. A change in the Work;
2. The amount of the adjustment in the Contract Sum, if any; and
3. The extent of the adjustment in the Contract Time, if any.

C. CONSTRUCTION CHANGE DIRECTIVES. A Construction Change Directive is a
written order directed to the Contractor and signed by the Owner and Engineer, directing a change
in the Work and stating a proposed basis for adjustment, if any, in the Contract Sum or Contract
Time, or both. The Owner may by Construction Change Directive, without invalidating the Contract,
order changes in the Work within the general scope of the Contract consisting of additions, deletions,
or other revisions, the Contract Sum and Contract Time being adjusted accordingly.

1. A Construction Change Directive shall be used in the absence of total
agreement on the terms of a Change Order.

2. If the Construction Change Directive provides for an adjustment to the
Contract Sum, the adjustment shall be based on one of the following methods:
a. By mutual acceptance of a lump sum properly itemized and supported

by sufficient substantiating data to permit evaluation;

b. By unit prices stated in the Contract Documents or subsequently
agreed upon;
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C. By cost to be determined in a manner agreed upon by the parties and
a mutually acceptable fixed or percentage fee; or

d. By the method provided in Subparagraph (C)(3)(5).

3. Upon receipt of a Construction Change Directive, the Contractor shall
promptly proceed with the change in the work involved and advise the Engineer and Owner
of the Contractor's agreement or disagreement with the method, if any, provided in the
Construction Change Directive for determining the proposed adjustment in the Contract Sum
or Contract Time.

4. A Construction Change Directive signed by the Contractor indicates the
agreement of the Contractor therewith, including adjustment in Contract Sum and Contract
Time or the method for determining them. Such agreement shall be effective immediately
and shall be recorded as a Change Order.

5. If the Contractor does not respond promptly to the Construction Change
Directive or disagrees with the method for adjustment in the Contract Sum, the method and
the adjustment shall be determined by the Engineer on the basis of reasonable expenditures
and savings of those performing the work attributable to the change, including, in case of an
increase in the Contract Sum, a percentage fee for overhead and profit not to exceed five
percent (5%) of such work’s actual cost for Contractor and ten percent (10%) of such work’s
actual cost to be apportioned between any and all subcontractors and sub-subcontractors.
For work performed by Contractor's own forces, Contractor's mark-up shall be limited to
actual cost plus a percentage fee for overhead and profit not to exceed ten percent (10%). In
such case, the Contractor shall keep and present, in such form as the Engineer may
prescribe, an itemized accounting of actual costs together with appropriate supporting data.
For the purposes of this Subparagraph, actual costs shall be defined as and limited to the
following:

a. Costs of labor, including Social Security, old age and unemployment
insurance, fringe benefits required by agreement or custom, and workers’
compensation insurance,

b. Costs of materials, supplies, and equipment, including costs of
transportation, whether incorporated or consumed,;

C. Reasonable rental costs of machinery and equipment, exclusive of
hand tools, obtained and used specifically for such work, whether rented from the
Contractor or others; and

d. Costs of premiums for all bonds (if any), permit fees, and sales, use or
similar taxes directly attributable to such work. Actual cost does not include any item
which could be deemed to be a general conditions cost or overhead, such as but not
limited to, the cost of Contractor and Subcontractor supervisory personnel assigned
to the Work, and field office and related expenses.

6. Pending final determination of actual cost to the Owner, amounts not in
dispute may be included in applications for payment. The amount of credit to be allowed by
the Contractor to the Owner for a deletion or change which results in a net decrease in the
Contract Sum shall be actual net cost as confirmed by the Engineer. When both additions
and credits covering related work or substitutions are involved in a change, the allowance for
overhead and profit shall be figured on the basis of net increase, if any, with respect to that
change.
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7. If the Owner and Contractor do not agree with the adjustment in Contract Time
or the method for determining it, the adjustment or the method shall be determined in
accordance with Article 5 hereof.

8. When the adjustments in the Contract Sum and Contract Time are determined
as provided herein, such determination shall be effective immediately and shall be recorded
by preparation and execution of an appropriate Change Order.

D. MINOR CHANGES IN THE WORK

1. The Engineer will have authority to order minor changes in the Work not
involving an adjustment in the Contract Sum or an extension of the Contract Time and not
inconsistent with the intent of the Contract Documents. Such changes shall be affected by
written order, and shall be binding on the Owner and the Contractor. The Contractor shall
carry out such written orders promptly.

2. The Owner may at any time as the need arises, order changes within the
scope of work without invalidating the Agreement. If such changes increase or decrease the
amount due under the contract documents or in the time required for performance of the
work, and equitable adjustment will be authorized by change order.

3. The Owner also may, at any time, by issuing a field order, make changes in
the details of the work. The Trade Contractor shall proceed with the performance of any
changes in the work so ordered by the Owner unless the Trade Contractor believes that such
field order entitles him to a change in contract price or time, or both, in which event he shall
give the Owner written notice thereof within ten (10) days after the receipt of the ordered
change, and the Trade Contractor shall not execute such changes pending the receipt of an
executed change order or further instruction from the Owner.

Section 14. Contract Documents.

In case of conflict between this Contract, the general conditions of the contract for
construction, and the supplementary conditions, this Contract will govern.

ARTICLE 4 —- TRADE CONTRACTOR'S CONSTRUCTION SCHEDULE

Section 1. Preconstruction Conference.

A preconstruction conference shall be scheduled at the time the Notice of Award is issued.
The Trade Contractor, at the preconstruction conference, shall prepare and submit for the Owner's
and the Engineer's review and approval a Trade Contractor's construction schedule for the Work, in
such and form and detail as the Owner may require. The schedule shall not exceed time limits under
the Contract Documents, shall be revised as required herein and at appropriate intervals as required
by the conditions of the Work and Project, shall be related to the entire project to the extent required
by the Contract Documents, and shall provide for the expeditious and practicable execution of the
Work. The schedule shall indicate the proposed starting and completion dates for the various
subdivisions of the Work as well as the totality of the Work. The schedule shall be updated every
fourteen (14) days for submitted to Engineer with Trade Contractor's applications for payment. Each
schedule shall contain a comparison of actual progress with the estimated progress for such time
stated in the original schedule. If any schedule submitted sets forth a date for Substantial Completion
for the Work or any phase of the Work beyond the date(s) of Substantial Completion established in
the Contract (as the same may be extended as provided in the Contract Documents), the Trade
Contractor shall submit to Engineer and Owner for their review and approval, a narrative description
of the means and methods which Trade Contractor intends to employ to expedite the progress of the
Work to ensure timely completion of the various phases of the Work as well as the totality of the
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Work. To ensure such timely completion, Trade Contractor shall take all necessary action including,
without limitation, increasing the number of personnel and labor on the Project and implementing
overtime and double shifts. In that event, Trade Contractor shall not be entitled to an adjustment in
the Contract Sum or the Schedule.

Section 2. Schedule of Submittals.

The Contractor shall prepare and keep current, for the Engineer's approval, a schedule of
submittals which is coordinated with the Contractor's construction schedule and allows the Engineer
reasonable time to review submittals.

Section 3. Conformance to Schedule.

The Contractor shall conform to the most recent schedules.

ARTICLE 5 - TIME FOR COMPLETION AND LIQUIDATED DAMAGES

A The date of beginning and the time for completion of the work are essential conditions
of the contract documents and the work embraced shall be commenced on a date specified in the
notice to proceed.

B. The Trade Contractor shall proceed with the work at such rate of progress to insure
full completion within the Contract Time. It is expressly understood and agreed, by and between the
Trade Contractor and the Owner, that the contract time for the completion of the work described
herein is a reasonable time, If Trade Contractor is delayed in the progress of the Work by fire,
unusual delay in transportation, unanticipated adverse weather conditions, or other unavoidable
casualties beyond Trade Contractor's control other than unanticipated adverse weather conditions,
the Contract Time shall be extended for a reasonable period of time. "Weather" means precipitation,
temperature, or wind, and an "adverse weather condition" means weather that on any calendar day
varies from the average weather conditions for that day by more one hundred percent (100%) as
measured by the National Oceanic and Atmospheric Administration. The term "unanticipated
adverse weather conditions" means the number of days in excess of the anticipated adverse weather
days per month as set forth below:

MONTHLY ANTICIPATED ADVERSE WEATHER DAYS
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
7 4 4 4 6 3 4 2 3 3 2 5

By reason of example only, if in March there are two (2) days when the snowfall exceeds the average
snowfall for that day by one hundred percent (100%), those two (2) days will have experienced an
adverse weather condition. However, there will have been no unanticipated adverse weather
condition in March, because there are four (4) anticipated adverse weather days in March, which
should be accounted for in the schedule. If, however, there are five (5) days in which the snowfall
exceeds the average snowfall by one hundred percent (100%), an unanticipated adverse weather
condition will have occurred, and Trade Contractor shall be entitled to request an extension of time.

C. If the Trade Contractor shall fail to complete the work within the Contract Time, or
extension of time granted by the Owner, then the Trade Contractor shall pay to the Owner the amount
of liquidated damages and not as penalty the sum of two hundred dollars ($200) for each calendar
day that the Trade Contractor shall be in default after the time stipulated in the contract documents.

D. The Owner will charge the Trade Contractor, and may deduct from the partial and

final payment for the work, all architectural, engineering and construction management expenses
incurred by the Owner in connection with any work accomplished after the specified completion date.
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E. The Trade Contractor will not be charged with liquidated damages or any excess cost
when the delay in completion of the work is due to the following, and the Trade Contractor has
promptly given written notice of such delay to the Owner.

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

2. To unforeseeable causes beyond the control and without the fault or
negligence of the Trade Contractor, including, but not restricted to, unforeseen conditions,
acts of God, or of the public enemy, acts of the Owner, fires, floods, epidemics, quarantine
restrictions, strikes, freight embargoes, and abnormal and unforeseeable weather; and

3. To any delays of subcontractors occasioned by any of the causes specified in
subparagraphs 1 and 2 of this paragraph E.

F. The Trade Contractor waives any right of recovery or reimbursement or by whatever
name, as against the Owner or the Engineer, as a result of any delay or increase on overhead cost
incurred by the Trade Contractor's association with any action or inaction on the part of any other
trade contractor or supplier.

G. Any request for extension of the Contract Time shall be made in writing to the
Project Manager not more than seven (7) days after commencement of the delay; otherwise it shall
be waived. Any such request shall contain an estimate of the probable effect of such delay on the
progress of the Work.

H. In strict accordance with C.R.S. § 24-91-103.5, the City shall not amend the Contract
Price to provide for additional compensation for any delays in performance which are not the result
of acts or omissions of the City or persons acting on behalf of the City.

ARTICLE 6 - CONTRACT SUM

Section 1. Monthly or Progress Payments.

A The City Council of the City of Northglenn has appropriated the money necessary to
fund this project. The Owner shall pay the Trade Contractor in current funds for the performance of
the work, subject to any additions and deletions, by written change order, the total sum not to exceed
two hundred eighteen thousand four hundred seventy-two dollars ($218,472) (the “Original Contract
Amount”). Notwithstanding anything to the contrary contained in this Agreement, no change order
or other form of directive by the Owner requiring additional compensable work to be performed,
which causes the aggregate amount payable under this Agreement, to exceed the amount
appropriated for the Original Contract Amount, unless the Trade Contractor is given written
assurance by the City of Northglenn that lawful appropriations have been made by the City Council
of the City of Northglenn to cover the cost of the additional work.

B. The Engineer has, by separate agreement with the Owner, agreed to include in its
monthly work estimate to the Owner, a review of the Trade Contractor’s estimates of the value of all
work, labor, and materials of the Trade Contractor incorporated into the Project. The Trade
Contractor hereby agrees that estimates provided to the Engineer for review for the Owner shall be
for work actually performed upon the project and that all such work, including labor and materials,
have been paid. The determination of the amount of work completed on each application for
payment by the Trade Contractor shall be made by the Engineer and shall thereafter be subject to
approval by the Owner. Such determination, however, by the Engineer or approval by the Owner
shall not be construed as acceptance of the work.

1. Before the first application for payment, the Trade Contractor shall submit to
the Engineer and Owner a schedule of values to be allocated to the various portions of the
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Work, which in the aggregate equals the total Contract Sum, divided so as to facilitate
payments to subcontractors, supported by such evidence of correctness as the Engineer may
direct. This schedule, when approved by the Engineer, shall be used to monitor the progress
of the Work and as a basis for making progress payments hereunder. Application for monthly
progress payments shall be made in writing in accordance with this Contract and shall be
submitted on approved forms provided by the Owner and shall be submitted to the Owner on
or before the twentieth (20th) day of each month. Applications received on time will be paid
on the twentieth (20th) day of the following month, providing that the Owner approves such
recommendations of the Engineer. Applications received after the twentieth (20th) day of
each month shall paid after the Owner’s next pay period.

2. Pursuant to Colo. Rev. Stat. § 24-91-103, as may be amended, where the
Original Contract Amount exceeds one hundred fifty thousand dollars ($150,000.00), the
Owner may retain up to five percent (5%) of the calculated value of completed work from
each progress payment up until the contract is completed satisfactorily and finally accepted
by the Owner. If the Owner finds satisfactory progress is being made in any phase of the
contract, the Trade Contractor may make written request of the Owner for final payment of
the withheld percentage. The Owner may agree to final payment of the withheld percentage
if the Owner finds satisfactory and substantial reasons exist for the payment. The Trade
Contractor must provide written approval to the Owner from any surety furnishing bonds for
the contract work in order to receive said payment of the withheld percentage.

3. Upon receipt of written notice from the Trade Contractor that his work is ready
for final inspection and acceptance by the Owner and upon receipt of final application for
payment, the Owner will promptly make such final field review subject to the final payment
requirements contained in Colo. Rev. Stat. § 38-26-107, as amended. If the Owner finds that
the work is acceptable under the contract documents, he will recommend to the Owner that
a final certificate of payment be issued. Neither final payment nor the remaining retention
shall become due until the Trade Contractor submits to the Engineer an affidavit that all
payrolls, bills for materials and equipment, and other indebtedness connected with the work,
have been paid or otherwise satisfied. Likewise, final payment shall not be made until the
consent of the surety to final payment has been obtained, and if required by the Owner, such
other data establishing payment or satisfaction of all obligations, including releases, final lien
waivers, and receipts and warranties, if any, have been provided to the Engineer for the use
and benefit of the Owner. Should any subcontractor of the Trade Contractor or supplier of
said Trade Contractor refuse to furnish any warranty and/or release or waiver, the Owner in
its sole discretion, may refuse to certify final payment. The Trade Contractor may then furmish
sufficient bonds satisfactory to the Owner to indemnify the Owner against any such liens.

4. Notwithstanding anything else to the contrary contained herein, such final
payment by the Owner shall not be construed as a waiver of any claims affecting or arising
from:

a. Unsettled liens;
b. Faulty or defective work appearing after substantial completion;
C. Failure of the work to comply with the requirements of the contract
documents;
d. Terms of any special warranties required by the contract documents.
5. The acceptance by the Trade Contractor of final payment shall be and shall

operate as a release to the Owner from all claims and all liability to the Trade Contractor for
all things done or furnished in connection with this work and for every act and neglect of the
Owner and others relating to or arising out of the work other than claims in stated amounts
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as may be specifically expected by the Trade Contractor with the consent of the Owner. Any
payment, however, final or otherwise, will not release the Trade Contractor or his sureties
from any obligations under the contract documents or the performance bond and labor and
material payment bond.

ARTICLE 7 - CORRECTION OF WORK

A During the life of the Contract and for a period of two (2) years after final acceptance,
the Trade Contractor shall promptly remove from the premises all work rejected by the Owner for
failure to comply with the contract documents, whether incorporated in the construction or not, and
the Trade Contractor shall promptly replace and re-execute the work in accordance with the contract
documents and without expense to the Owner and shall bear the expense of making good all work
of other trade contractors destroyed or damaged by such removal or replacement. The Owner,
however, may at its discretion elect to accept an equitable reduction in price or a refund instead of
correction of the condemned work.

B. All removal and replacement work shall be done at the Trade Contractor's expense.
If the Trade Contractor does not take action to remove such rejected work within ten (10) days after
receipt of written notice, the Owner may remove such work and store the materials all at the expense
of the Trade Contractor.

ARTICLE 8 - TEMPORARY FACILITIES AND SERVICES

Unless otherwise provided in this Contract, the Trade Contractor shall furnish and make
available, at no cost, all temporary facilities, including all power needed for heating and protection of
facilities and work. It is the expressed intent of the parties that the Trade Contractor shall be
responsible for and at its sole cost all heating and protection of facilities and work.

ARTICLE 9 - INDEMNIFICATION AND INSURANCE

Section 1. Indemnification.

The Contractor, to the fullest extent permitted by law, shall defend, indemnify and hold
harmless the City, its officers, employees, agents and their insurers, from and against all liability,
claims and demands on account of injury, loss or damage, including without limitation, claims arising
from bodily injury, personal injury, sickness, disease, death, property loss or damage or any other
loss of any kind whatsoever, which arises out of or is in any manner connected with this Contract, to
the extent that such injury, loss or damage is attributable to the act, omission, error, professional
error, mistake, negligence or other fault of the Contractor, the Contractor's employees,
subcontractors or anyone else employed directly or indirectly by the Contractor, Contractor’s
employees or subcontractor.

The Contractor, to the fullest extent permitted by law, shall defend, investigate, handle,
respond and provide defense for and defend against any such liability, claims or demands at the sole
expense of the Contractor, or at the option of the City, Contractor agrees to pay the City or reimburse
the City for defense costs incurred by the City in connection with any such liability, claims, or
demands. The Contractor, to the fullest extent permitted by law, shall defend and bear all other costs
and expenses related thereto, including court costs and attorney fees, whether or not such liability,
claims or demands alleged are groundless, false or fraudulent.

This indemnification provision is intended to comply with C.R.S. § 13-21-111.5(6), as
amended, and shall be read as broadly as permitted to satisfy that intent.

Section 2. Insurance.
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A. The Contractor agrees to obtain and maintain during the life of this Contract, a policy
or policies of insurance against all liability, claims, demands and other obligations assumed by the
Contractor pursuant to Section 1 above. Such insurance shall be in addition to any other insurance
requirements imposed by this Contract or by law. The Contractor shall not be relieved of any liability,
claims, demands, or other obligations assumed pursuant to Section 1 above, by reason of its failure
to obtain and maintain during the life of this Contract insurance in sufficient amounts, durations, or
types.

B. Contractor shall obtain and maintain during the life of this Contract, and shall cause
any subcontractor to obtain and maintain during the life of this Contract, the minimum insurance
coverages listed below. Such coverages shall be obtained and maintained with forms and insurers
acceptable to the City. All coverages shall be continuously maintained to cover all liability, claims,
demands and other obligations assumed by the Contractor pursuant to Section 1 above. Inthe case
of any claims-made policy, the necessary retroactive dates and extended reporting periods shall be
procured to maintain such continuous coverage.

1. Worker's Compensation Insurance to cover obligations imposed by applicable
law for any employee engaged in the performance of the work under this Contract, and
Employers Liability Insurance with minimum limits of five hundred thousand dollars
($500,000) each incident, five hundred thousand dollars ($500,000) disease—policy limit,
and five hundred thousand dollars ($500,000) disease—each employee.

2. General Public Liability Insurance to be written with a limit of liability of not less
than one million dollars ($1,000,000) for all damages arising out of bodily injury, personal
injury (including coverage for employee and contractual acts), including death, at any time
resulting therefrom, sustained by any one person and not less than two million dollars
($2,000,000) for all damages arising out of bodily injury, including death, at any time resulting
therefrom, sustained by two or more persons in any one accident. This policy shall also
include coverage for blanket contractual and independent contractor risks. The limits of
General Public Liability Insurance for broad form property damage (including products and
completed operations) shall be not less than one million dollars ($1,000,000) for all damages
arising out of injury to or destruction of property in any one (1) accident and not less than two
million dollars ($2,000,000) for all damages arising out of injury to, or destruction of property,
including the City’s property, during the policy period. The General Public Liability Insurance
policy shall include coverage for explosion, collapse and underground hazards. The policy
shall contain a severability of interests provision.

3. Protective Liability and Property Damage insurance covering the liability of the
Owner, including any employee, officer or agent of the Owner with respect to all operations
under the Contract by the Trade Contractor or his sub-contractors shall be obtained and
maintained during the life of the contract. The limits of the Owner's Protective Liability Policy,
to be provided by the Trade Contractor, as described in this Section 2, shall be increased to
the same limits as described above for the Trade Contractor's General Public Liability
Insurance.

4. Comprehensive Automobile Liability Insurance with minimum combined single
limits for bodily injury and property damage of not less than one million dollars ($1,000,000)
each occurrence and one million dollars ($1,000,000) aggregate with respect to each of the
Trade Contractor's owned, hired, and non-owned vehicles assigned to or used in
performance of the services. The policy shall contain a severability of interests provision. If
the Trade Contractor has no owned automobiles, the requirements of this paragraph shall be
met by each employee of the Trade Contractor providing services to the Owner under this
contract.

C. To the extent that liability results from the acts or omissions of the Trade Contractor,
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all Insurance Policies and Certificates of Insurance issued for this project shall name as additional
insured(s), the Owner, whether private or governmental, the Owner's officers and employees, and
the Engineer and its agents and employees, and any other person(s), company(ies), or entity(ies)
deemed necessary by the Owner. The Trade Contractor shall be solely responsible for any
deductible losses under any policy required herein.

D. The insurance provided by the Trade Contractor shall be primary to insurance carried
by the Owner, the Engineer, and all other additional insureds, and the principal defense of any claims
resulting from the Trade Contractor's obligations under the Contract shall rest with the Trade
Contractor's Insurer.

Section 3. Certificates of Insurance.

A. The certificate of insurance provided by the Trade Contractor shall be completed by
the Trade Contractor's insurance agent as evidence that policies providing the required coverages,
conditions, and minimum limits are in full force and effect, and shall be reviewed and approved by
the Owner prior to commencement of the contract. No other form of certificate shall be used. The
certificate shall identify this Contract and shall provide that the coverages afforded under the policies
shall not be cancelled, terminated or materially changed until at least thirty (30) days prior written
notice has been given to the Owner. The completed certificate of insurance shall be sent to:

City of Northglenn

Attn: Risk Manager

11701 Community Center Drive
Northglenn, Colorado 80233-8061

B. Failure on the part of the Trade Contractor to procure or maintain policies providing
the required coverages, conditions, and minimum limits shall constitute a material breach of contract
upon which the Owner may immediately terminate this contract, or at its discretion the Owner may
procure or renew any such policy or any extended reporting period thereto and may pay any and all
premiums in connection therewith, and all monies so paid by the Owner shall be repaid by the Trade
Contractor to the Owner upon demand, or the Owner may offset the cost of the premiums against
any monies due to the Trade Contractor from the Owner.

C. The Owner reserves the right to request and receive a certified copy of any policy and
any endorsement thereto.

D. The parties hereto understand and agree that the Owner is relying on, and does not
waive or intend to waive by any provision of this contract, the monetary limitations (presently three
hundred fifty thousand doliars ($350,000) per person and nine hundred ninety thousand dollars
($990,000) per occurrence) or any other rights, immunities, and protections provided by the Colorado
Governmental Immunity Act, 24-10-114 et seq., C.R.S., as from time to time amended, or otherwise
available to the Owner, its officers or employees.

ARTICLE 10 - PERFORMANCE, LABOR AND MATERIAL PAYMENT BONDS

The Trade Contractor shall within ten (10) days after the receipt of a notice of award, furnish
the Owner with a performance bond and a payment bond in penal sums equal to the amount of the
contract price, conditioned upon the performance by the Trade Contractor of all undertakings,
covenants, terms, conditions and agreements of the contract documents, and upon the prompt
payment by the Trade Contractor to all persons supplying labor and materials in the prosecution of
the work provided by the contract documents. Such bonds shall be executed by the Trade Contractor
and a corporate bonding company licensed to transact such business in the state in which the work
is to be performed and named on the current list of "Surety Companies Acceptable on Federal
Bonds" as published in the Treasury Department Circular Number 570. The expense of these bonds
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shall be borne by the Trade Contractor. If at any time a surety on any such bond is declared a
bankrupt or loses its right to do business in the state in which the work is to be performed or is
removed from the list of Surety Companies accepted on Federal Bonds, the Trade Contractor shall
within ten (10) days after notice from the Owner to do so, substitute an acceptable bond (or bonds)
in such form and sum and signed by such other surety or sureties as may be satisfactory to the
Owner. The premiums on such bond shall be paid by the Trade Contractor. No further payments
will be deemed due nor shall be made until the new surety or sureties shall have furnished an
acceptable bond to the Owner.

ARTICLE 11 — CLAIMS AND DISPUTES

A Definition. A claim is a demand or assertion by one of the parties seeking, as a matter
of right, adjustment of contract terms, payment of money, extension of time, or other relief with
respect to the terms of the Contract. The term “claim” also includes other disputes between the
Owner and Contractor arising out of or relating to the Contract. Claims must be made by written
notice. The responsibility to substantiate claims shall rest with the party making the claim.

B. Decision of Engineer or Architect. Claims may, upon request of both the Contractor
and the Owner, be referred initially to the Engineer or Architect for action as provided in Article 3,
Section 12.

C. Time limits on Claims. Claims by either party must be made within twenty one (21)
days after occurrence of the event giving rise to such claim or within twenty one (21) days after the
claimant first recognizes, or reasonably should have recognized, the condition giving rise to the
claim, whichever is later. An additional claim made after the initial claim has been implemented by
change order will not be considered unless submitted in a timely manner.

D. Continuing Contract Performance. Pending final resolution of a claim, including
litigation, unless otherwise directed by Owner in writing, the Contractor shall proceed diligently with
performance of the Contract and the Owner shall continue to make payments in accordance with the
Contract Documents.

E. Waiver of Claims: Final Payment. The making of Final Payment shall constitute a
waiver of claims by the Owner except those arising from:

1. Liens, claims, security interests, or encumbrances arising out of the Contract
and unsettled;

2. Failure of the Work to comply with the requirements of the Contract
Documents;

3. Terms of special warranties required by the Contract Documents; or

4. Faulty or defective work appearing after Substantial Completion.
F. Claims for Concealed or Unknown Conditions. If conditions are encountered at the

site which are (1) subsurface or otherwise concealed physical conditions which differ materially from
those indicated in the Contract Documents or (2) unknown physical conditions of an unusual nature,
which differ materially from those ordinarily found to exist and generally recognized as inherent in
construction activities of the character provided for in the Contract Documents, then notice by the
observing party shall be given to the other party promptly before conditions are disturbed and in no
event later than seven (7) days after first observance of the conditions. Site conditions which an
experienced and prudent contractor could have anticipated by visiting the site, familiarizing himself
with the local conditions under which the Work is to be performed and correlating his observations
with the requirements of the Contract Documents shall not be considered as claims for concealed or
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unknown conditions, nor shall the locations of utilities which differ from locations provided by the
utility companies. The Engineer or Architect will promptly investigate such conditions and, if they
differ materially and cause an increase or decrease in the Contractor’s cost of, or the required time
for, performance of any part of the Work, will recommend an equitable adjustment in the Contract
Sum or Contract Time, or both. If the Engineer or Architect determines that the conditions at the site
are not materially different from those indicated in the Contract Documents and that no change in
the terms of the Contract is justified, the Engineer or Architect shall so notify the Owner and
Contractor in writing, stating the reasons. Claims by either party in opposition to such determination
must be made within twenty-one (21) days after the Engineer or Architect has given notice of the
decision. If the Owner and Contractor cannot agree on an adjustment in the Contract Sum or
Contract Time, the adjustment shall be referred to the Engineer or Architect for initial determination,
subject to further proceeding pursuant to these Contract Documents.

G. Claims for Additional Cost. If the Contractor wishes to make claim for an increase in
the Contract Sum, written notice as provided herein shall be given before proceeding to execute the
work. Said notice shall itemize all claims and shall contain sufficient detail and substantiating data to
permit evaluation of same by Owner and Engineer or Architect. No such claim shall be valid unless
so made. Prior notice is not required for claims relating to an emergency endangering life or property.
If the Contractor believes additional cost is involved for reasons including but not limited to (1) a
written interpretation from the Engineer or Architect, (2) an order by the Owner to stop the Work
where the Contractor was not at fault, (3) a written order for a minor change in the Work issued by
the Engineer or Architect, (4) failure of payment by the Owner, (5) termination of the Contract by the
Owner, (6) Owner’s suspension, or (7) other reasonable grounds, claim shall be filed in accordance
with the procedure established herein Any change in the Contract Sum resulting from such claim
shall be authorized by change order or construction change directive.

H. Claims for additional time. If the Contractor wishes to make claim for an increase in
the Contract Time, written notice as provided herein shall be given. The Contractor’s claim shall
include an estimate of cost and of probable effect of delay on progress of the Work. In the case of a
continuing delay, only one claim is necessary.

l. Injury or damage to person or property. Subject to the Parties’ obligations and
responsibilities under the Contract Documents in general and Article 8 hereof in particular, if either
party to the Contract suffers injury or damage to person or property because of an act or omission
of the other party, of any of the other party’s employees or agents, or of others for whose acts such
party is legally liable, written notice of such injury or damage, whether or not insured, shall be given
to the other party within a reasonable time not exceeding ten (10) days after first observance. The
notice shall provide sufficient detail to enable the other party to investigate the matter. If a claim for
additional cost or time related to this claim is to be asserted, it shall be filed as provided in Article 3,
Section 12.

ARTICLE 12 - RESOLUTION OF CLAIMS AND DISPUTES

A. The Engineer (if the matter is referred to the Engineer for initial decision) will review
claims and take one or more of the following preliminary actions within ten (10) days of receipt of a
claim: (1) request additional supporting data from the claimant; (2) submit a schedule to the parties
indicating when the Engineer expects to take action; (3) reject the claim in whole or in part, stating
the reasons for rejection; (4) recommend approval of the claim by the other party; or (5) suggest a
compromise. The Engineer may also, but is not obligated to, notify the surety, if any, of the nature
and amount of the claim.

B. If a claim has been resolved, the Engineer (or at the Owner's option, Owner), will
prepare or obtain appropriate documentation.

C. If a claim has not been resolved, the party making the claim shall within ten (10) days
after the Engineer's preliminary response, take one or more of the following actions: (1) submit
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additional supporting data requested by the Engineer; (2) modify the initial claim; or (3) notify the
Engineer that the initial claim stands.

D. If a claim has not been resolved after consideration of the foregoing and of further
evidence presented by the parties or requested by the Engineer, the Engineer will notify the parties
in writing that the Engineer's decision will be made within seven (7) days, which decision will be
considered advisory only and not binding on the parties in the event of litigation in respect of the
claim. Upon expiration of such time period, the Engineer will render to the parties the Engineer's
written decision relative to the claim, including any change in the Contract Sum or Contract Time or
both. If there is a surety and there appears to be a possibility of a Trade Contractor's default, the
Engineer may, but is not obligated to, notify the surety and request the surety's assistance in
resolving the controversy.

E. The dispute clause does not preclude the considerations of questions of fact or law
in connection with decisions provided for in Paragraph A above. Nothing in this Agreement, however,
shall be construed as making final a decision of an administrative official, representative or City
Council on a question of fact or law.

F. As between the parties of this Agreement, as to all acts or failure to act by either party
of this Agreement, any applicable statute of limitation shall commence to run from the date of the
agreed party's discovery of such act or failure to act.

G. The Trade Contractor shall give written notice to the Owner within ten (10) days of any
dispute/claim arising under this Contract upon which the Trade Contractor seeks compensation or
change of contract documents, otherwise the Trade Contractor's dispute/claim shall be deemed
waived. Said ten (10) days written notice shall not be deemed to run from the date of discovery in
this instance but from the date the dispute/claim has arisen.

ARTICLE 13- TERMINATION

A. This Agreement may be terminated in whole or in part in writing by either party in the
event of substantial failure by the other party to fulfill its obligations under this Agreement through no
fault of the terminating party; provided that no such termination may be effected unless the other
party is given (1) not less than ten (10) days written notice (delivered by certified mail, return receipt
requested) of intent to terminate; and (2) an opportunity for consultation with the terminating party
prior to termination.

B. This Agreement may be suspended or terminated in whole or in part, in writing, by
the Owner for its convenience; provided that no such termination may be effected unless the Trade
Contractor is given (1) not less than ten (10) days written notice (delivered by certified mail, return
receipt requested) of intent to suspend or terminate; and (2) an opportunity for consultation with the
Owner prior to suspension or termination.

C. Suspension for Convenience: The Owner, for its own convenience, may suspend the
contract in whole or in part at any time by written notice to the Trade Contractor. Such notice shall
state the extent and the effective date of such suspension, and on the effective date thereof the
Trade Contractor shall promptly suspend such work to the extent specified, and during the period of
such suspension shall properly care for and protect all work and materials, housing and equipment
on hand for construction under the contract. The Trade Contractor also shall promptly supply the
Owner with copies of all outstanding orders for materials, equipment and services, and shall take
such action relative to such orders as may be directed by the Owner. If the performance of the work
is thus suspended, the Trade Contractor shall be entitled to be reimbursed for all additional expense
incurred by reason of such suspension as agreed upon by the Trade Contractor and the Owner.

D. Termination for Convenience:
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1. The Owner may for its own convenience terminate work under the contract in
whole or in part at any time by written notice to the Trade Contractor. Such notice shall state
the extent and effective date of such termination and on the effective date thereof, the Trade
Contractor will, and as to the extent directed, stop work under the contract and the placement
of further orders of subcontracts under the contract, terminate work under order and
subcontracts under the contract, and take any necessary action to protect property in the
Trade Contractor’s possession in which the Owner has or may acquire an interest.

2. In the event of such termination, the Owner shall pay to the Trade Contractor:
(1) its direct costs (excluding overhead) for all work done in conformity with the Contract to
the effective date of such termination and (2) other costs pertaining to the work which the
Trade Contractor may incur as a result of such termination, all as approved by the Owner
plus ten percent (10%) of such costs (excluding costs under (2) above) for overhead and
profit, provided, however, that in no event shall the total amount to be paid under this
Article 11, Section D.(2) plus payments previously made, exceed the lesser of (a) the total
aggregate contract price specified in the Trade Contract; or (b) that proportion of the
aggregate total contract price specified in the date of termination bears to the entire work to
be performed hereunder. Any payment under this Article 11, Section D.(2) shall be made
upon the expiration of the period within which liens may be filed under the laws of the state
of Colorado, subject, however, to withholding by the Owner for the reasons and in the manner
provided in those provisions pertaining to withholding of payments for liens.

E. Termination for Default:

1. The Owner shall have the right to terminate the employment of the Trade
Contractor after giving ten (10) days written notice of the termination to the Trade Contractor
in the event of any default by the Trade Contractor. In the event of such termination, the
Owner may take possession of the work and of all materials, tools and equipment thereon
and may finish the work by whatever method and means he may select. It shall be considered
a default by the Trade Contractor whenever he shall:

a. Disregard or violate important provisions of the contract documents or
the Owner's instructions, or fail to prosecute the work according to the agreement
schedule of completion, including extensions thereof;

b. Fail to provide a qualified representative, competent workmen or
subcontractors, or proper materials, or fail to make prompt payment
therefor; and

C. Fail to submit a completion schedule within fourteen (14) days after
award of contract.

2. Upon termination of the contract by the Owner for default by the Trade
Contractor, no further payments shall be due to the Trade Contractor until the work is
completed. If the unpaid balance of the contract amount shall exceed the cost of completing
the work including all overhead costs, the excess shall be paid to the Trade Contractor. If
the cost of completing the work shall exceed the unpaid balance, the Trade Contractor shall
pay the difference to the Owner. The amount of the cost incurred by the Owner in
implementing the work, and the damage incurred through the Trade Contractor's default,
shall be approved by the Owner.

3. The provisions of this Article 11, Section D.(2) shall not apply in the event of
default of the Trade Contractor; provided, however, that the provisions of Article 11, Section
D.(2) shall apply in the event of substantial failure by the Owner to fuffill its obligations under
this Agreement.
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ARTICLE 14 - SIMULTANEOUS WORK BY OTHERS

A. The Owner reserves the right to let other contracts in connection with this project.
The Trade Contractor shall afford other trade contractors reasonable opportunity for the introduction
and storage of their materials and the execution of their work, and shall properly connect and
coordinate his work with theirs. )

B. If the proper execution or results of any part of the Trade Contractor's work depends
upon the work of any other trade contractor, the Trade Contractor shall inspect and promptly report
to the Engineer any defects in such work that render it unsuitable for such proper execution and
results. Failure of the Trade Contractor to so inspect and report defects shall constitute an
acceptance of the other trade contractors' work as fit and proper for the addition of his work thereto,
except as to defects which may develop in the other trade contractors' work after the execution of
his work.

C. The Trade Contractor shall coordinate his operations with those of other trade
contractors. Cooperation will be required in the arrangement for the storage of materials and in the
detailed execution of the work.

D. The Trade Contractor, including his subcontractors, shall keep informed of the
progress and the detail work of other trade contractors and shall notify the Engineer immediately of
lack of progress, defective workmanship, or lack of coordination on the part of other trade
contractors. Failure of the Trade Contractor to keep informed of the work progressing on the site
and failure to give notice of lack of progress, defective workmanship, or lack of coordination by others
shall be construed as acceptance by him of the work and the status of work as being satisfactory for
proper execution of his own work.

E. All materials and labor shall be furnished at such times as shall be for the best interest
of all trade contractors concerned, to the end that the combined work of all may be properly and fully
completed on contract time.

F. Nothing herein shall be construed in any way as giving the Trade Contractor a claim
as against the Owner and the Engineer resulting in any revised schedule based upon delay caused
by any other trade contractor or supplier.

ARTICLE 15 - SUBCONTRACTING

A. The Trade Contractor may utilize the services of specialty subcontractors on those
parts of the work which, under normal contracting practices, are performed by specialty
subcontractors.

B. Before execution of the contract, the Trade Contractor shall submit the names of all
subcontractors, including contact persons, phone numbers, and addresses to the Engineer or
Architect and Owner. The Trade Contractor shall also promptly notify all parties of any changes in
subcontractors or subcontractor contact information.

C. The Trade Contractor shall be fully responsible to the Owner for the acts and
omissions of his subcontractors, and of persons either directly or indirectly employed by them, as he
is for the acts and omissions of persons directly employed by him.

D. The Trade Contractor shall cause appropriate provisions to be inserted in all
subcontracts relative to the work to bind subcontractors to the Trade Contractor by the terms of the
contract documents insofar as applicable to the work of subcontractors and to give the Trade
Contractor the same power as regards terminating any subcontract that the Owner may exercise
over the Trade Contractor under any provision of the contract documents.
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E. Nothing contained in this Contract will create any contractual relation between any
subcontractor and the Owner.

ARTICLE 16 - GUARANTY

A. The Trade Contractor shall guarantee all materials and equipment furnished and work
performed for a period of two (2) years from the date of final acceptance of the contract by the Owner
that the work is free from all defects due to faulty materials or workmanship and that the Trade
Contractor shall promptly make such corrections as may be necessary by reason of such defects
including the repairs of any damage to other parts of the system resulting from such defects. The
Owner will give notice of observed defects with reasonable promptness. In the event that the Trade
Contractor should fail to make such repairs, adjustments, or other work that may be made necessary
by such defects, the Owner may do so and charge the Trade Contractor the cost thereby incurred.
The performance bond shall remain in full force and effect through the guarantee period.

B. Whenever in the specifications a guarantee or maintenance bond is required to be
furnished for any item of equipment, material or portion of the work, such guarantee shall be
submitted to the Owner and a written approval will be issued to the Trade Contractor before any
such equipment, material or construction is ordered and incorporated in work by the Trade
Contractor.

ARTICLE 17 - SALES TAX

The Trade Contractor and all of his subcontractors must make application to the Colorado
State Department of Revenue for a certificate of exemption to permit the purchase of building
materials for the construction of this project without payment of the sales tax. Prior to the start of
construction, the Trade Contractor shall furnish copies of such certificates to the Owner. Applications
and certificates must be on forms provided by the Department of Revenue.

ARTICLE 18 - MISCELLANEOUS PROVISIONS

A This Agreement is made and entered into subject and conformable to the laws of the
State of Colorado and the Home Rule Charter of the City of Northglenn. To the extent any provision
hereof is inconsistent with said laws and Charter, said laws and Charter shall control.

B. The Trade Contractor shall comply with all federal and state laws and local ordinances
and regulations which affect those engaged or employed in the work or which affect the conduct of
the work, and of all such orders and decrees of bodies or tribunals having any jurisdiction or authority
over the same, and shall at all times observe and comply with all such existing laws, ordinances,
regulations and decrees, and shall protect and indemnify the Owner and the Engineer against any
claim or liabilities arising solely from or based solely on the violations of such law, ordinance,
regulation, order or decree, whether by itself, its subconsultants, agents, or employees.

C. The Trade Contractor will take affirmative action to not discriminate against any
employee or applicant for employment because of race, creed, color, national origin, sex or handicap,
if otherwise qualified.

D. In the event any provision of this Agreement is held invalid and unenforceable, the
remaining provisions shall be valid and binding upon the parties.

E. One or more waivers by either party of any provision, term, condition or covenant
shall not be construed by the other party as a waiver of a subsequent breach of the same by the
other party.

F. The Owner and the Trade Contractor each binds itself and its partners, successors,
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executors, administrators, and assigns to this Agreement. Neither the Owner nor the Trade
Contractor will assign, sublet, or transfer its interest in this Agreement without the written consent of
the other.

G. Nothing herein shall be construed as creating any personal liability on the part of any
officer or agent of any public body which may be a party hereto, nor shall it be construed as giving
any rights or benefits hereunder to anyone other than the Owner and the Trade Contractor.

H. Keep Jobs in Colorado Act: Pursuant to the Keep Jobs in Colorado Act, C.R.S. 8-17-
101 et seq. (the “Act”) and the rules adopted by the Division of Labor of the Colorado Department of
Labor and Employment implementing the Act (the “Rules”), the Contractor shall employ Colorado
labor to perform at least eighty percent (80%) of the work and shall obtain and maintain the records
required by the Act and the Rules. For purposes of this Section “Colorado labor” means any person
who is a resident of the state of Colorado at the time of this Project, without discrimination as to race,
color, creed, sex, sexual orientation, marital status, national origin, ancestry, age, or religion except
when sex or age is a bona fide qualification. A resident of the state is a person who can provide a
valid Colorado driver’s license, a valid Colorado state-issued photo identification, or documentation
that he or she has resided in Colorado for the last thirty (30) days. Contractor represents that it is
familiar with the requirements of the Act and the Rules and will fully comply with same. This Section
shall not apply to any project for which appropriation or expenditure of moneys may be reasonably
expected not to exceed five hundred thousand dollars ($500,000) in the aggregate for any fiscal
year.

ARTICLE 19 - ATTACHMENTS, SCHEDULES AND SIGNATURES

It is further mutually agreed that this Agreement and the contract documents constitute the
entire Agreement between the Owner and the Trade Contractor and supersede all prior or oral
understandings. This Agreement may only be amended, supplemented, modified, or cancelled by a
duly executed written amendment.
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IN WITNESS WHEREOF the parties hereto each herewith subscribe the same in triplicate.
CITY OF NORTHGLENN, COLORADO

By:

Name: Meredith Leighty

Title: Mayor

ATTEST:

Johanna Small, CMM, City Clerk

APPROVED AS TO FORM:

Corey Y. Hoffmann, City Attorney
TRADE CONTRACTOR Moltz Construction, Inc.

By: /4/"/"”_ . ——

Brent J. Tucker

Name

Title: Division Manager, Moltz Construction, Inc.

STATE OF COLORADO )
) ss.
COUNTY OF Weld )

The foregoing instrument was acknowledged before me this 11th day of _March

20& by Brent J.Tucker , as _Division Manager 01!‘

Moltz Construction. Inc.

My commission expires; _ Dedooer 7] 2095

Witness my hand and official seal. L’Q‘Q(——_H,

Nofary Public

TRISHIA LUKTON
NOTARY PUBLIC - STATE OF COLORADO

NOTARY ID 20134066451
i MY COMMISSION EXPIRES OCT 27, 2025
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Exhibit A
’ ‘ City of Northglenn
| % Public Works Department
1 11701 Community Center Drive

NSFThglenn Northglenn, Colorado 80233

Exhibit A - Scope of Work
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Exhibit A

Section 1 — Background Information and Photos

The aeration system was initially installed in 2007. Considering the prolonged absence of
headworks over the years, the aeration system has undergone a deterioration process,
necessitating the complete replacement of the PVC aeration system across all three aeration
basins. Attempts to address issues through maintenance patches have proven insufficient,
leading to the need for the replacement of entire laterals. The current state renders patching
unfeasible, requiring an overhaul.

The system, initially installed in 2007 under Sanitaire Project No: 04-5750S, Specification
Section 11337, the guidelines provided in the installation instructions and start-up guides, in
accordance with the manufacturer's recommendations should be followed by the contractor.

Please note that all blanks have been put into service and the replacement will require all
diffusers and no blanks. The vertical purge assembly will only be replaced up to the % inch sch
80 PVC, as indicated in drawing E-10. Additionally, an evaluation of all mounting hardware is
necessary, and replacement should be carried out on an as-needed basis.

The proposed pricing should include material procurement, installation, and start-up procedures
shall be performed in accordance with the manufacturer's recommendations per each basin.

- Coss,
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| VAVE | iz VALYE v
v e e 120 30-0° -0 -0 300" 7-0" == — =
uATERAL e F
St |
oL s | e i i ] it ‘ e NORTHGLENN, CO
e L e
s — = dtsopiEc/FEED Pt dnmomio/em Pt dnsomea/FEED PR WHTR
[EE—— —_ St du it o s 13407
= o Sta s e R sal by
s | By B =3, P LasrfLE VIEW,SECTION OR AERATION BASINS |, 2 & 3
e e | RS H117% —— Ve Bomts DETAIL NUMBER
— — I KEY PLAN
= AERATION‘ B/’\SINSH w1N. 2 & 3 Sanitaire
o ] = —— : © & ndoe
[1) REQ'D_AS SHOWN ndustries
"%_:.;.“_k““w = o i K PLAN SHEET NUMBER ON WHICH -mml-#.?immw. ABj
B e i e L ot 8 i B B L 95 ( ) VIEW, SECTION OR DETAIL
T R e e R S T IS FQUND
i L L) PR
tot-7or
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Exhibit A
= '8 NOTE SUPPORT SFACING
Every ottempl hos becen made to insure locational
dimensions af Ihe supporls ore corrcl.  However,
. ofler ane line of oir distribulor anchors for any
[ grid lype have been inslalled, lhe locolions
v:I" musl be checked for proper clecronces by inslolling
= — the supplied oir beaders  Spating between lires
musl be checked for til wilh the cross manifold
f 4 and drain line. Any discreponcies or interferences
)] ) o b must be brought Lo Lhe ollenlion of SANITAIRE
E-J : 3 E prior lo further instollaticn
)
(.J { ) dy ) ) The oclual support anchor lecotions musl be index=d
i Y 3y9" Gs from the centarline ol lhe manifold,  The actual
( y : occurmulalive dimensionol arror froem Lhe maonilold
(; Jo (] 9] o E—— - tc the anchor bolt must nol exceed + 3/4°
X
) e 4] i~ SEE DETAIL “H-3C
® _— SHEET 6
12 th & i (] O No blanks. Only
3|2 . L
&ls i > (l I ] provide diffusers.
| & (1] [{)] ( ( [ [} .
it e + 3 — -3 s
& Y 4y ( (] )
b ) K ) (4] )] PRI
) 1 @} q = ~7 tL 509291
) 1y ) (|
) @ (] 4
D o ) p ()] P
L . -3 65
'cl; S
= DIFFUSER ASS'Y ( ( (¢
SEE DETAL FB-7 | o I
SHEET 6 — ( SEE NOTE )
ON SHEET 1
4 '
) ) P -
139" 65
il
(P Vi PROSSURE LQUALIZATION
K VALVES-TYP
b b SEE SHEET | TOR LOCATINS £GEND
i & FJ - FIXED JONT
SFE DETAL FB-104
SHEET- 7
b o 7-3 65
S - GUIDE SUPPORT-SEE SHEET |
£]
€ 4 i gy ¢ P FOR SUPPORT TYPE & LCCATION
o a0 s ¢ ) D ¢ S - FOR TYPICAL AR DISIRIBUTOR SLCTION
g 4 Y ) ( o SLE DOTAL 113-22D
3 5 ) ) b ) / I® ST 5
3 I \ . [
F )] q D i . :
g L w o 1 . =9 R 3
— N ———aH — = = = o' 3
~ 7 = = -
! T /
NORTHGLENN, €O
CONTINUGUS PURGE ASS'Y FURGE SUMP ASS'Y J—Il,- % WwTP
SEE DETAIL PURCE- 18 SEE DETAL 2URGF-24 SR L e e
(B FG-SFF SHEET 1 SIICET 9 Saliogly | —TANK(S) YT
=F0W LCCATION 3 ~GRID(S) PER TANK B it Ty o TS o St ol amant
10 —AIR DISTRIBUTORS PER GRID
AFRATION BASIN 1 13 ~DIFFUSER HOLDERS PER AIR DISTRIBUTOR AERATION™BASIH
) Rp s sHown 30 —DIFFUSER ELEMENTS PER AIR DISTRIBUTOR
3LREQD AS SHOWN 300 —DIFFUSER ELEMENTS INSTALLED PER GRID PLAN VEW
PLAN VIEW 900 ~10TAL DIFFUSER ELEMENTS INSTALLED Sanitaire
FOR THIS GRIC TYPE e ————ee
30 ~TOTAL BLANKS PER GRID &pITT Industries .
SANITAIRE® BROWH DLCA, WSLDWUN 3]
50f75
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80of75

Exhibit A
SFMES A" [ - 360 L)
NOTE: SUPPORT SPACING
Every otlempl has besen made to insure locationol
] s dimensinns of lhe supporls are correct, However,
o ufter one line ol air distributor oncnors far any
L — grid type hove been inslolled. the Iocolions
ﬁ /_3'_0" SQUARE musl be checked far proper clearances oy inslaling
|=— —= = SUMP The supplied air headers.  Spocing between lines
o - must be checked far fit wilh the cross manifold
A : o o and drain line.  Any discrepopcies or interfersnces
~—~é) { must be brougnl lo Lhe atlanlion of SANITAIRT
= (3——— e W= 3 G5 prior o furlher instaliotion
% i The actuol support anchor locations must be indexed
. V-0 S from the centerline o! the manifold. The octual
= T I I accumulative dimensiono! errer from the manifold
) i ° | il pE lo tne anchor boll musl not excesd £ 3/4”
o P = SLE DEINL TB-5C
. 1] ® SHEET 6
2|5 o & No blanks. Only
I 7 th [4)] provide diffusers.
g @ P
i = -+ 27-3 s
& ¢ €
) (‘J ~—— L., FLOOR
h p A7 ELS09201
|~ EL 509z8
b (1)}
i )] !
" ¥ @ L
= 3 s ‘"5
o] - £ ¥ 6s
+ B
N = QP
= DIFFUSER ASS'Y ™~
see DEAN FB-2 ) ) i
SHEET 6 “—SEE NOIE |
h ON SHEET 1
4] )
N 44]
b 139" 65
. Q
2|s )
Slg E\)‘, i LEGEND
A Y N 7y = TIXED JOINT
o SEE OETAIL [0-10A
- ] SHEET- 7
o GS - GUIDE SUPPORT-SEE SHEET |
o 7-3" 65 TOR SUPPOAT TYPE & LOCAT.ON
il @ - FOR [YPICAL Al DISTRIBUTOR SFETION
P 4] SEE DETAIL F-220
© @‘ @(:} E) <l v® SHEET
£ ()] b 5
5 = o P TS psssisie sounaTion - - =
g <D ()] VALVES-TYF -
o 34 [ ~ 97 Fy  SFE SULET | FOR LOCATIONS :
7 3 | = = o v
- = - - - -
‘,'.l k NORTHGLENN, CO
\— CONTINUDUS PURGE ASS'Y PURCE SUM? ASS'Y LJ\J-— GRID TYSE "1 wwTP
SEE DMAIL PURCE - IR SEE QETAIL PURGE-24 SR TRk L
SYEET 9 SHEET 10 2 ~TANK(S) : - —
R 3 -GRID(S) PER TANK 13 T o S TR e RSN
LQ"O"LEQ/FE‘EDF ] 1C ~AIR_DISTRIEUTORS PER GRID ol
SEL SEET | FOR :0CA AERATION BASINS 2 & 3 33 —0FFUSIR HOLDERS PER AR DISTRIBUTOR =
=4 38 -DFFUSER SLFMENTS PER AIR DISTRIBUTOR
[ILEEO A8 SHOSM-GASIH ) 300 ~DIFFUSFR ELEMENTS INSTALLED PER GRID PLAN VIEW
{3) REQ'D MIRROR IMAGE-BASIN 1800 -TOTAL DifFFUSER ELEMENTS INSTALLED Sanitaire
A FOR TH'S GRID TYPE -
PLA| WEW 30 -TOTAL BLANKS PER GRID G T Industries .
SANITAIRE” grnen v, weicawws 1073 B)
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Exhibit A

it -1 O B S 0 P wEs ! h
] T
W 191 H
1
Il
60 SCH 40 PVC
LOWER DROPLEG
BLIND FLANGE
SEE NOTE 1
SET (ETam NS-)
w4017 - SIMPLE SUPPOR] 69 PVC FLANGE
SuMP A SEE DETAIL SUP-10 SEE OETALL FB-23 CONTINUOUS PURGE ASS'Y
SLE DETAL FB-idA SHEET 8 SHEET 7 —— SEE DETAL PURGE-18
SHEET 10 ] SHEET 9
GUURA L Aot e e e ) =t @_—_—_—@“———@——
LP. TLO0R EL_5092.91
|
i o e t
b 2 = -
% i

6625" 0D DROPLEG

BY OTHERS —\:

=3-

Limits of construction are all PVC

pipe, aeration diffusers, and
appurtenances below the red line.

6°¢ PVC FLANGE
(STD. 1504 DRILUING)

[ FH-T_1esst

(NS Td5a] cao

[ ra-g |'.11r1'£w

FSP - 18541 (R0
B-5_ | win

HaF=1254] LMD

NOTES:

. PVC DROPLEG WILL BE SHIPPEQ TO JOBSITE 6" LONGER
THAN REQUIRED, TO ACCOUNT FOR TANK VARIANCES
CONTRACTOR TO CUT TO SUIT AND SOLVENT WELD INTO
MANIFOLD.

—REFERS 'O THE WwANTOLD SUPPORT SIZE AND
CORRESPONGS 70 THE TABLE SHOWN WITH THE
SUPBORY G 1AL

INDEATES T SUPPORT STasp MART NUMBER.

-~

1 l?—% EAST
~T85E| GRID
—Ffa-E ] CENTER
SP—1254) GRID
@ﬁw{sv
EEE-T454] GRID

[ &~ €AST
=1 GRID
[ CENTER
=1 GRID
[ FB=F ] wsl
(HGP=12581 GR

DROPLEG/MANIFOLD—AERATION BASIN 1

SECTION ( )

70f75

Far —1834) GRID

| _T8-B ] CINIR TH-_ | CENFER
GRID [RSP=1254] GRID

FH- 6] wesT WEST
REF-T254] GRID [ESP =125} RID

e -

NORTHGLENN, CO
WWTP

sy 0t gUCAR W0 @ PuwMID W Cwooa # 4
TG Ba BNELITD aniicar PERIEN O Do oAt

AERATION BASIN 1

DROPLEG/MANIFOLD SECTION

Sanitaire
% &I Industries

BANITAIRE® i i wiiTets 1130 L]
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R

Exhibit A
6625 0D, BINIED ff
A1 CTHERS ~ 1"
il
N
v S~ 1 S S B D |[|Limits of constructior are all PVC
71| pipe, aeration diffusers, and
181 .
+|appurtenances below|the red line.
| | ©'8 PVC FLAMCE
i / (STD. 150§ DRILLING)
_.f\f. 6¢ SCH 40 PVC il 203691
BLIND FLANGD '8 EVC FLANGE LOWER DRUPLEE =t
SEE DETAIL NS -1 oF DEML B3 SEE NOTL 1 . 3
E —— T
SHELT 7 ~|_ SUKP ASS 'Y ui AL znw "n[”;ffsﬁi‘,m SHEEL T simage CONTINUOUS PURGE ASS'Y 5
/_ SEE DCTAL D-148 {_ B=1 SEEr 8 q CEF 0 |e PURGE-18 g
S SHEET 24 4=1 - o =
L / ; g
-~
WD L ) ™ AL — =
gUUEOD 1) 500006 ) ) ()] _3';';.;_—_—;];3@_ —T— — @ — —
LP TIOOR FIL 509291
]
. ) b
o i
- ETE s T [ FE=% ] oast
[ -6 i FAST }Eﬁs S o o ey 5-TH54) GrD
P=1854] oop N CENTER
[FE=% ) crvitn FA=6__] CENTCR - CENTER ﬂ
[Fr‘-‘gﬁ" T o “18%%) GRID @]cm ﬁ GRID GRID
m— TE=E | west @Iwm {—SB west
[EJ-* 13 cil Mcm P - T458] 6’ E = 1g32 ] 6RD = oo
e ~— 6625" 0D DROPLEG DROPLEG/MANIFOLD—AERATION BASINS 3
= 5 / HY OTHERS {3) REQ'D AS SHOWN-BASIN 3
M {31 REQ'D WIRROR IAGE—BASI 2
Il SECTION
69 PVC MLANGE |t
(ST0 1504 DRILING) 6'0 SCH 40 PVC 90 ELBOW
" //_- SHPPED LOGSE FOR FILLD ASSCUELY s ] . i . i
[l g4t t 16] PLACE! Limits of construction are all PVC pipe, aeration diffusers, and appurtenances below the red line.
M
w
D sewow s T AT 5L IR
9| pfsomnes @ I §'% SCH 40 PVC i i R
g i | /_ R GO Contractor to protect and preserve 16 inch MLR line at all times.
o |
3l L — / + e
A FEDFIFE [ 500406 R .
‘TT t £ 1 PVC DROPLEG WILL BE SHIPPED TO JOBSITE 6" LONGER
THAN REQUIRED, TO ACCOUNT FOR TANK VARIANCES
/s FLOOR EL VARIES CONTRACTOR TO CUT TO SUIT AND SOLVENT WCLD INTO L
i N MANIFOLD :
" SMPLE SUPPORT X
SEE DETAL SUP-10 Z MASTFOLD SUPPDRT SIZL AND 1
LAt SHEET B =F TAMLE SHOWH WITH THE el L] hea -
SEE NOTE 3 E»;?; INDICATES THE SUPPORT STAND PART NUMBER. NORTHGLENN  CO
. 3 CONTRACTOR TO CUT PIPE TO SUIT AND
m e SOLVENT WELD AS REQ'D N THE FIELD VHTP
wisi T e e e T
GF- 1254 ;.r, L e A T e e
AERATION BASINS 2 & 3
'MANIF FI' IN SOUSLEG /UAMITOLD SECTIONS
l..'z). RET0 uApoLM : el 5g‘ll'll“l:'lpl‘:dustnes
SECTION SANITAIHE'

Bof75
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Exhibit A
wE 0y s11000
FIXED JOINT -1
R GUIGE SUPPORT i
FOR LOCATIONS — u
Y ™~ SEE PLAN VIEWS i
FOR LOCATIONS ol
i ] : e ] AR DISTRIBUTOR
DISTRIBUTOR EL 5094.06 SR, T e Ee e * >__,_
e e e N o
HP_FLOOR FL 500391 2 L. \) -
A I ] i I \3 i
FIXED JOINT S iy \
SEC PUAN VIEW = - S REMOVABLL END CAP BYC REMQVAELL END CAP -
FOR LOCATIONS L SEE DETAL FB-174
& -0 wanviy SHEET 6
RETANER RING
SPACING BETWEEN ALL {00 NOT LUBRICATE) -
STR| : ~SOCKET WITH SPUNES
AR DISTRBUTOR SUPRORTS
AR _DISTRIBUTOR SCE PLAN VIEW FOR
DETALL_FB—22D DIMENSIONAL LOCATIONS S
E— (1) NOT LUBRICATE)
O-RING 4 GRAY
(DO NOT LUBRICATE THIS O-RING
WITH CRFASE A LIGUID S0AP
SOLUTION WAY BE APPLIED FOR
EASE OF INSTALLATION)
PVC REMOVABLE END CAP
y DETAIL FB-12A
ORIFICE PLUG WETRAAT)
TOOL PART Na 1931 WELHCH- 97 DIFFUSER
(FEF DIENNG RETANER RING)
PO ORKICE PLUG FOR 43¢ %" DIFTUSER HOLOERS :
PART Mo 1930 (R I5ER: HOLDERS WHICH CO NOT %:\ 3 s o persh
CIAME - RETMNER RING- IFFU
i = o KN DIFTUSERS ) SN . (D0 NOT LUBRICATE THREADS)
SDFFUSER HACRR 7, | yaRicATE ORIFICE PLUGS WITH
& LIQUID SOAP SOLUTION g’;Plng‘éU\'/‘ELRY Y LGHT COMTNG
Il
2 INSERT ORIFICE PLUG INTO %llFT’:E‘ESNggR;‘BNEITg?E%HE
MSTATION TOOL TROUGH SLOT MEMBRANE DISC- 9" E
It BARREL OF T0OL. o 7 w/NTEGRAL 0-RING o égﬁxﬁmﬂé’mﬁ“ or
i —
PHESS TIP OF BARREL INTO ORIFICE . T
L AND FULLY DEPRESS HANDLL 1/472 ORIFICE — v
" [
S0 1S INSERIED, ROIATE o - —]
UGy 0 BE FELY {OER
- - ek HOLDER NORTHGLENN, CO
{1 LUBRICATE [HREADS .
PLUGS MAY BE NEMGHITNGI PLERS ) LUBRICATION DETAIL
AR DISIRIBUTOR weTP
= e =%
9"¢ EPDM DIFFUSER ASSEMBLY i e s A
_ TYPICAL DISIRIBUTOR OETAI
DETAIL FB-7 B
DETALS
Sanitaire
&7 Industries .
BANITAIRE® 0, siye wvcan sy WB]
S Foomly
90075 T 5Ta =E6 i
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Exhibit A
— SPIGOT WITH QRIS
RETAINER RING ===,
(o NOT ijy)/_/ ~SCOCET WITH SPLINES
- w {HREAD
™ (DO NOT LUBRICATF)
hl
0-RING 4" GRAY
(D0 NOT LUBRICATE THIS 0-RING
VITH GREASE A (1QUID_ SDAP
SOLUTION MAY BE_APPLIED FOR
EASE OF INSTALLATON)
FIXED JOINT
AR BETREUTER DETAIL FB—10A RVGIECUICE N
PVC FU\NGE—-\ /\_
HEX NUT
Wi v LR W
I
o ’/g P S
& s L Ll XN )
\ Farvro s T =i
BOLT PR e
——
PVC FLANGE
DETAIL FB-23
&- HEX NUT
idi
1 - - . - []
—-—%-mm I EES I T
]__._m_ m' — 3 - - -rp "
i g |

BLIND FLANGE
DETAIL NS—1

NORTHGLENN, CQ
WWTP

n e e O semromr s v smuey o comaver 4
B e BUACIrE. W1 ox BUEAND SOmF PIERn o e

DETAILS
Sanitaire
% &' Industries .
BANITAIRE® guou v, mrcowsm 39223 )
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Exhibit A
- NUT- 5/8" HEX S 3
| “f" PLATE WASHER- 77 X 11/7° 55 The stainless steel supports are generally in
Vg %;f'c“” e S good condition and should only be replaced if
E;/ﬂ' R T 5 v necessary. Contractor shall replace support
xS I i i base in kind for each base that is designated
~~ SIPRORT BASE __;,'; e = :r\‘.'— . . .
- e by the owner, inclusive of drilling new holes,
R wﬂﬁai‘u&m %Eij"“ aw—:—r__% concrete anchors, support base, guide

E— clamps, washers, and nuts. Supports are

s referenced in Bid Items 2, BA-2 and BA-4. The
- condition of the supports will be evaluated

once PVC materials have been removed.

/' (STE CRART) s

S

HEX NUT s
-~ FLAT WASHER

/
\
J'E'.\ \
o
&
=
=
=
=
]
Y
&l
5
\
~
B
o H
=
~
v
@

M o>, -
3 "":_/ FINE BUBBLE AERAT.OM SYSTI'.M_ADH_ _SE’ ANCI{OR CHART 2
SIMPLE_SUPPORT (mgﬁ?n‘ﬂ*( | "E%t‘?“/ p“"iéf_&(”j) e Contractor shall replace guide clamps,
Pt =l 473 (100’ 8' (200 1/2% £ 61 iz Z /47 (57 4 1/4 lDB_ - - B
DETAIL_SUP-10 e EOW S B Wi YT APV LRy T washers and nuts in kind for each base for bid

items 1, BA-1 and BA-3.

GUIDE

CLAMPS ~\

5/16'¢ SiN STL ROG | NUT- 3/ HEX S S

@' - NATHER= 3/87 FLAT SS
é/ LOCATNG PLATE

Wa SUFPORT BASE
r-\;//

g e e G —scne 3787 %5 178710
|'i T == L AOMESNE TYPE w/NUT & WASHER
| ‘\__,_, e 8Y SAVITAIRE
=T 1 5/8" Eazmm SROJECTON
WUT- 3/8° HEX 55 J .\H’I 3 172" {B9mm) TMBEDNENT
. 5 = WASHLR- 3/8' FLAT S § = v I
5 374" Guibt “1/27¢ SIN STL ROD :
. ~ -| CIAMPS _\ S < LCEATING PLATC GUIDE_SUPPORT SUPPORT = = i i i
= N DETAIL SUP-1 v
I \ E S o7 s~ SUPPOR™ BASE L == z
! o~ -~ ANCHOR- 3/8 X 5 1/8" (G. >
B P —7 ADHESVE TP w/NUT & WASHFR NORTHGLEWN, €O
= - 3Y SANITA'RE wwTpP
/ + 5/8° (12mm) PROJECTION
31777 {B3mm) EMBEDMENT
e oo T 2. mmgary it o senaro < ot + %
N T 7 =] I T L S 0 T N
, —
N DETAN'S
GUIDE_SUPPORT
DETAIL SUP-2 Sannaire =

% &I Industries .
HAHTEAINE g s imiasmen 9. B}

11ef?5
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Contract #2024-090

V'L PURGE HUSE
STENRED WATER FURGE')
L 1o suit)

LTLSER SUPPORT

/ BLL DETAL SUF-)
A

MEMBRANE TUBE DIFFUSER
SEE DETAIL FEB-6
SHIFT 4

ELBOW-3/4" » 90" STRLET ELLJ OIFFUSER SUPFORT
(MIPT X SLIF) SEE DETAIL SUP -6

SHEET 9

BUSHING - .,
17 WP x 3747 FPT RFDUC[R -—M‘ ¢/

NIPPLE-3/4% x 3' LG TIE
CLAMP- YORM DRIVE HOSE

CONTINUOUS_PURGE ASSEMBLY

DETAIL _PURGE-18

3/4" DIFFUSER NIPPLE SS
MR RELEASE PORT
=
PVC DIFFUSER BODY

CLAVP 55

EPOM MEWORANE SHEATH

“ppwwss. MEMBRANE TUBE DIFFUSER
DETAIL FB-6

Exhibit A
_—D-BOT- 77 13952125 (304 55)
- NUT- S/16 HEX S
~ CROSS BAR- 1976128 (304 )
; Lk
y —— NUT- 5/16" HEX SS
o
:-— ___— SUPPORI RASE- 2342-2 (304 55)
¥ —
T NUT- /B HEX SS ~ NUT- 3/8" HEX 55
WASHER~ 3/8' FLAT S5
I LOCAINEG PLATE
R —_— ~ SUPPORT BASE
CJ — AICHOR- 3/8" X & 1/8" LG
CONTINUOUS PURGE 7 ADHESVE TYPE w/NUT & WASHFR
DIFFUSER SUPPORT : o Sﬁ“;;‘“iz -
1% mm
DETAIL SUP-7 3 1/2" (39mm) EMBEDMENT
« U-B0IT- 3747 1385~129 (304 SS)
/- NUT- 5/16" HEX S.5
/-.rvuss BAR- 1978-1CB (304 55)
~NUT- 3/B" HEX S8
WASHER— 3/8" FLAT S5
LOGATING PLATE
r
SUPPORT BASE [
- = — "
/— ANCHOR- 3/8" X 5 1/8" LG
f ADHESIVE TYPE w/NUT ‘& WASHER
CONTINUOUS PURG = e e/ LTS S NGRTHGLENN, €O
DIFFUSER SUPPORT 15/8" 54me PROJECTION WWTP
* {B9mm) EM
E€TAl P-6 3172 {B3Imm] EMBEDMENT
P e S s e e
DETALS
Sanitaire
ITT Industries .
SANITAIRE® prry mq mtgiads Wt B|

2ol 75
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Contract #2024-090
Exhibit A

FLBOW- 3/4° X 90 DEG SOCKET PVC
NPPLE- 3/4° % 3'LG PVC (THRD |-END)
VALVE- 3/47 BALL PVC (PURGE)
X i NFFIT~ 374" X 3G PYC (THR'D BOTH ENDS)
;’.’:':E:ﬁm 'l’:m)w;m%‘& Lv(liASNER /:f SLAY= HORM DRIVE HOSE S 5 .,
T SANITARE —— Ao PIPE- 3/4" SCH 80 PVC

3447 PROVECION
1 1/2" EMBEDMENT

5

ELBOW- 3/4° X 45 DEG SOCKET PVC =,

MPPLE- 3747 X 316 PVC (THR'D i-END) —

"— PIPE- 3/4" SCH BO PVC CLAMP- WORM DRIVE HOSE S &

SIPPORT CLIP- 3/4° S5 1912-13C
-

110, PURGE 105E (STENOLED "WATER PURCE")
LONTRACTOR 10 Cut ! TR

192, FLMINMATE WATER 18035

SUMP_ASSEMBLY

SEE DETAL FB—14A

SHEET 10

¥ -0" i,

PURGE SUMP_ASSEMBLY
DETAIL_PURGE-24

TUBING- 11D EDUCTOR

Limits of construction are below this
3/4 In x 45 degree elbow

TUBING= 17 LD [DUCTOR

NIPPLE- 3/4" x VLG
SCH. 80 PVC

SUCTION TUEC

PURGE_SUMP
DETAIL FB-14A

13 of 75

CLAMP-WORM DRIVE HOSE SS.

ELBOW- 3/4° X 45°
SCH. 80 PYC (THR'D)

NIFPLE-
SCH. 8

- |- i -

NORTHGLENN, CO
WWTP

s i 4 e Ty 3 fmateat w0 1 WBeTID & cOwmTE |
S BT R ANG T m rerE aten M

DETAILS

Samaire
% @I‘I’T Industries

BANITAIRE® 2 s worcmns sz B
-
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Contract #2024-090

Section 3 - Data Sheets and Start Up Proceduregx"ritA

MEMBRANE DISC GRID SYSTEM
B RA J PMENT DATA SHEETS

PROJECT: NORTHGLENN. CO WWTP

LOCATION: AERATION BASINS #1 - #3

DROPLEG
vppeR - BY OTHERS N.|.C.

LOWER

MATERIAL: PVC SIZE:

NUMBER: 9

MANIFOLD

MATERIAL: PVC SIZE:

NUMBER: 9

AIR DISTRIBUTOR
MATERIAL: PVCSDR 17.8
PURGE

MATERIAL: PVC

SIZE: 4.215” O.D.

SANITAIRE #: 04-5750S

WALL THICKINESS: SCH 40 (0.2807)

WALL THICKNESS: SCH 40 (0.2807)

WALL THICKINESS: 0.237”

STYLE: STANDARD AND CONTINUOUS. 1 EACH/GRID
SUPPORTS

MATERIAL: 304 STAINLESS STEEL

ANCHORS

MATERIAL: 304 STAINLESS STEEL

MANIFOLD TYPE: HILTI ADHESIVE

HEADER TYPE: HILTI EXPANSION

DATE: JANUARY 6. 2005

R.1 APRIL 18. 2005

SIZE: 1/2”

SIZE: 3/8”

SHEET 1 OF2

14 of 75
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Exhibit A

DIFFUSERS - SILVER SERIES II

MATERIAL: EPDM EFFECTIVE AREA: 0.41FT?

(1) 1/4” DIAMETER; DIFFUSER ORIFICE SHOP DRILLED

GRID INFORMATION

TOTAL TOTAL
HOLDERS TOTAL DIFFUSERS DIFFUSERS

GRID NO.OF DISTRIB. PER HOLDERS INSTALLED THIS GRID
TYPE GRIDS PERGRID DISTRIB. PERGRID PER GRID TYPE
1 9 10 33 330 300 330 2700 2,970
ADDITIONALLY, SANITAIRE WILL PROVIDE THE FOLLOWING:

(135) MEMBRANE DISC DIFFUSERS

(135) DIFFUSER RETAINER RINGS

@-43-BLANK DIFFUSERPLUGS-

DATE: JANUARY 6, 2005 R. SHEET 2 OF 2

150f 75
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Diffused Aeration Equipment

for
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Aeration Basins #1 - #3

Prepared For:

Integra Engineering
450 Decatur St
Denver, CO 80204
303 825-1802

Water Control Corporation
2460 W. 26th Avenue
Suite 215C
Denver, CO 80211-5359
303 477-1970

Sanitaire #04-5750S
March 22, 2005
fm J:\04-5750S\ENGINEERING\5750s-AB's 1.aer

www,sanitaire.com
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Contract #2024-090

Exhibit A

Sanitaire Aeration Design Inputs for: Northglenn, CO WWTP, Sanitaire #04-5750S

Tank Geometry
3 Trains Each Consisting of:
Parameter Units Pass 1
Parallel Reactors 1
Pass Process Aerobic
SWD ft 16.4
Submergence ft 156.6
Volume ft? 87,689.6
Reactor Geometry: Rect
Length ft 134.0
Width ft 40.0
Oxygen/Air Distribution
Zone 1
Pass 1

Default 100.0%
Oxygenation

Design Design
Parameter Units | Min SOR SOR Max SOR | Airflow
No. Trains Operating 3 3 3 3
Air Rate scfm | | 4,870.0
Oxygen Requirement ib/day | 15,500.0-S| 32,900.0-S| 46,020.0-S

Standard Oxygen Correction Factor Parameters

Design Design
Parameter Units | Min SOR SOR Max SOR | Airflow
Site Elevation FASL 5100 5100 5100, 5100
Ambient Pressure PSIA 12.26 12.26 12.26] 12.26
Water Temperature °C 20 20 20 | 20

Notes:

Bold, Italicized text indicate assumptions made by Sanitaire
A - Indicates Actual (AOR) Requirement.
S - Indicates Standard Condition (SOR) Oxygen requirement.
if the AOR/SOR parameter is not given, then its value will be evaluated later if suitable alpha, beta, D.O., theta,
pressure, and temperature data is supplied. )
Round tanks are evaluated as rectangular tanks diameter equal to length and equal surface area.

Annular tanks are evaluated as rectangular tanks of width equal to the annular width and equal surface area.

Sanitaire, A Di‘l/ZicﬂfJﬁT Industries

Page 2 of 11
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Contract #2024-090

Exhibit A
Sanitaire Project Name: Northglethglenn, CO WWTP
Sanitaire Project #04-5750S 04-5750S8
Design Summary
Operating Point &
02 Distribution
Design Design
Min SOR SOR Max SOR Airflow
Units Default  Default Default  Default
No. Trains in Operation 3 3 3 3
No. Grids in Operation 9 9 9 9
No. Operating Diffusers 2,700 2,700 2,700 2,700
SOR ib/day 15,500 32,900 46,020 37,720|
SOTE % 34.5 31.4 30.2 30.8
Total Air Rate scfm 1,792 4176 6,090 4,870
Min.Diffuser Air Rate scfm/diff. 0.66 1.55 2.26 1.8
Max. Diffuser Air Rate scfm/diff. 0.66 1.55 2.26 1.8
Static Pressure psig 6.76 6.76 6.76 6.76
Diffuser DWP @ Min Air psig 0.45 0.52 0.58 0.54
Diffuser DWP @ Max Air psig 0.45 0.52 0.58 0.54
Pressure @ Top of Dropleg psig 7.22 7.35 7.49 7.4
Est. Blower Efficiency 70% 70% 70% 70%
Est. Motor Efficiency 90% 90% 90% 90%
BHP 71.76 169.7 2514 199.0
Est. Motor Electrical Load kw 59.48 140.7 208.4 164.9
Est. Standard Aeration Efficiency | #SOR/BHP-hr 9.00 8.08 7.63 7.90
Notes:
(1) Fine Mixing air based on 0.00 scfm/f?
(2) Design air is the maximum of process air or mixing air
(3) Delivered oxygen based on design air
(4) Brake Horsepower based on adiabatic compression, 70% mechanical efficiency and 0.30 psi lineloss
(5) Performance based on diffuser density (Av/Ad), submergence, and diffuser unit air flow.
(6) Blower Pressure Capability also requires consideration of:
A. The Air Main headloss (piping, fittings, valves, instrumentation, etc.) between the
blower and the aeration assembly dropleg connections.
B. Potential for increased headloss resulting from diffuser fouling and/or aging. Please refer to the US EPA Fine Pore
Design Manual (EPA/625/1-89/023), WEF Manual of Practice FD-13, and other
technical publications for a detailed discussion on this subject. Note that this headloss consideration relates to ali
Fine Pore systems regardless of supplier or type of diffuser element.
C. Increased diffuser submergence during Peak Flow conditions.
(7) Air Flow defined at 20 °C
Sanitaire, A Sﬁ&fwlﬁﬂ Industries Page 3 of 11
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Sanitaire Project Name: Northglenn, CO WWTP

Sanitaire Project #04-5750S8
-... Consulting Engineer:

Integra Engineering

Operating Condition: Min SOR

Oxygen Distribution: Default

Aeration System Design

Parameter Units Zone 1|Totals/Overal!
Pass 1

SWD ft 16.36

Subm ft 15.61

Volume ft2 87,689.6 263,068.8
No. Parallel Tanks 1

No. Trains in Operation 3

Grid Count 3 9
Dropleg Diameter inches 6

At/Ad 14.53

Diffuser Density % Floor 6.88%

Diffusers/Grid 300 2,700
Oxygen Transfer

Diffuser Type Ssli-8

Alpha

Beta

Theta

D.O. magft

Water Temp °C 20

AOR/SOR

Oxygen Distribution %/Zone 100.0% 100.0%
AOR Ib/day

3OR Ib/day 15,500.0 15,500.0
Air Rate (8) scfm

Performance

Mixing Criteria scfm/ft?

Safety Factor %

Mixing Air (1) scfm

Process Air (for SOR) scfm 1,792.0

Design Air (2,8) scfm 1,792.0 1,792.0
Diffuser Air Rate scfm/Diff. 0.66 0.66
Delivered SOR Ib/day 15,500.1 15,500.1
Delivered SOTE % 34.5% 34.5%
Pressure @ Top of Dropleg psig 7.22 7.22
Bhp 71.8 71.8

Notes:
(1) Fine Mixing air based on 0.00 scfm/ft?

(2) Design air is the maximum of process air or mixing air

(3) Delivered oxygen based on design air

(4) Brake Horsepower based on adiabatic compression, 70% mechanical efficiency and 0.30 psi lineloss

(5) Performance based on diffuser density (A/Ad), submergence, and diffuser unit air flow.

(6) Diffuser Air Fiow based on Active Valve Modulation

(7) Blower Pressure Capability also requires consideration of:
A. The Air Main headloss (piping, fittings, valves, instrumentation, etc.)

between the blower and the aeration assembly dropleg connections.

B. Potential for increased headloss resulting from diffuser fouling and/or aging.
Please refer to the US EPA Fine Pore Design Manual (EPA/625/1-89/023), WEF Manual of Practice FD-13,
and other technical publications for a detailed discussion on this subject Note that this headloss

consideration relates to all Fine Pore systems regardless of supplier or type of diffuser element

C. Increased diffuser submergence during Peak Flow conditions.

- \8) Air Flow defined at 20 °C

Sanitaire, A Islwgsigfua% Industries

Contract #2024-090

Exhibit A
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Contract #2024-090

Exhibit A
Sanitaire Project Name: Northglenn, CO WWTP
: Sanitaire Project #04-5750S
. Consulting Engineer: Integra Engineering
Operating Condition: Design SOR
Oxygen Distribution: Default
Aeration System Design
Parameter Units Zone 1|Totals/Overall
Pass 1
SWD ft 16.36
Subm ft 15.61
Volume ft* 87,689.6 263,068.8
No. Parallel Tanks 1
No. Trains in Operation 3
Grid Count 3 9
Dropleg Diameter inches 6
AUAd 14.53
Diffuser Density % Floor 6.88%
Diffusers/Grid 300 2,700
Oxygen Transfer
Diffuser Type SSil-g
Alpha
Beta
Theta
D.O. ma/|
Water Temp °C 20
AOR/SOR
Oxygen Distribution S%/Zone 100.0% 100.0%
AOR Ib/day
SOR b/day 32,900.0 32,800.0
JAir Rate (8) scfm
Performance
Mixing Criteria scfm/ft?
Safety Factor %
Mixing Air (1) scfm
Process Air (for SOR) scfm 4,176.1
Design Air (2,8) scfm 4,176.1 4,176.1
Diffuser Air Rate scfm/Diff. 1.55 1.55
Delivered SOR Ib/day 32,899.9 32,899.9
Delivered SOTE % 31.4% 31.4%
Pressure @ Top of Dropleg psig 7.35 7.35
Bhp 169.7 169.7
Notes:
(1) Fine Mixing air based on 0.00 scfm/ft*
(2) Design air is the maximum of process air or mixing air
(3) Delivered oxygen based on design air
(4) Brake Horsepower based on adiabatic compression, 70% mechanical efficiency and 0.30 psi lineloss
(5) Performance based on diffuser density (AtAd), submergence, and diffuser unit air flow
(6) Diffuser Air Flow based on Active Valve Modulation
(7) Blower Pressure Capability also requires consideration of:
A. The Air Main headloss (piping, fittings, valves, instrurnentation, eic.)
between the blower and the aeration assembly dropleg connections.
B. Potential for increased headloss resulting from diffuser fouling and/or aging.
Please refer to the US EPA Fine Pore Design Manual (EPA/625/1-89/023), WEF Manual of Practice FD-13,
and other technical publications for a detailed discussion on this subject. Note that this headioss
consideration relates to all Fine Pore systems regardiess of supplier or type of diffuser element
C. increased diffuser submergence during Peak Flow conditions.
—_\E) Air Flow defined at 20 °C
Sanitaire, Alevs%nZPlTT industries F’age 50f 11
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Sanitaire Project Name: Northglenn, CO WWTP

Sanitaire Project #04-57508

.— Consulting Engineer:

Integra Engineering

Operating Condition: Max SOR

Oxygen Distribution: Default

Aeration System Design

Parameter Units Zone 1| Totais/Overall
Pass 1

SWD ft 16.36

Subm ft 15.61

Volume ft2 87,689.6 263,068.8
No. Parallel Tanks 1

No. Trains in Operation 3

Grid Count 3 9
Dropleg Diameter inches 6

AtAd 14.53

Diffuser Density % Floor 6.88%

Diffusers/Grid 300 2,700
Oxygen Transfer

Diffuser Type SSlII-8

Alpha

Beta

Theta

D.O. mg/l

Water Temp ‘C 20

AOR/SOR

Oxygen Distribution %/Zone 100.0% 100.0%
AOR Ib/day

50R Ib/day 46,020.0 46,020.0
JAir Rate (8) scfm

Performance

Mixing Criteria scim/ft*

Safety Factor %

Mixing Air (1) scfm

Process Air (for SOR) scfm 6,090.0

Design Air (2,8) scfm 6,090.0 6,090.0
Diffuser Air Rate scfm/Diff. 2.26 228
Delivered SOR Ib/day 46,019.6 46,019.6
Delivered SOTE % 30.2% 30.2%
Pressure @ Top of Dropleg psig 7.48 7.49
Bhp 251.4 251.4

Notes:

(1) Fine Mixing air based on 0.00 scfm/ft?
(2) Design air is the maximum of process air or mixing air
(3) Delivered oxygen based on design air

(4) Brake Horsepower based on adiabatic compression, 70% mechanical efficiency and 0.30 psi lineloss

(5) Performance based on diffuser density (A/Ad), submergence, and diffuser unit air flow.

(6) Diffuser Air Flow based on Active Valve Modulation

(7) Blower Pressure Capability also requires consideration of:
A. The Air Main headloss (piping, fittings, valves, instrumentation, etc.)
between the blower and the aeration assembly dropleg connections.

B. Potential for increased headloss resulting from diffuser fouling and/or aging.

Please refer to the US EPA Fine Pore Design Manual (EPA/625/1-89/023), WEF Manual of Practice FD-13,

and other technical publications for a detailed discussion on this subject. Note that this headioss
consideration relates to all Fine Pore systems regardiess of supplier or type of diffuser element

C. Increased diffuser submergence during Peak Flow conditions.

= +8) Air Flow defined at 20 °C

o 210f75 i
Sanilaire, A Divsion of ITT Industries

Contract #2024-090
Exhibit A
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Sanitaire Project Name: Northglenn, CO WWTP

Sanitaire Project #04-5750S

- Consulting Engineer:

Integra Engineering

Operating Condition: Design Airflow

Oxygen Distribution: Default

Aeration System Design

Parameter Units Zone 1|Totals/Overall
Pass 1

SWD ft 16.36

Subm ft 15.61

Volume ft® 87,689.6 263,068.8
No. Parallel Tanks 1

No. Trains in Operation 3

Grid Count 3 9
Dropleg Diameter inches 5]

AUAd 14.53

Diffuser Density % Fioor 6.88%

Diffusers/Grid 300 2,700
Oxygen Transfer

Diffuser Type SS9

Alpha

Beta

Theta

D.O. mg/l

Water Temp °C 20

AOR/SOR

Oxygen Distribution %/Zone 100.0% 100.0%
AOR Ib/day

30R Ib/day

JAir Rate (8) scfm 4,870.0 4,870.0
Performance

Mixing Criteria scfm/ft*

Safety Factor %

Mixing Air (1) scfm

Process Air (for SOR) scfm 4,870.0

Design Air (2,8) scfm 4,870.0 4,870.0
Diffuser Air Rate scfm/Diff. 1.80 1.80
Delivered SOR Ib/day 37,720.5 37,7205
Delivered SOTE % 30.9% 30.8%
Pressure @ Top of Dropleg psig 7.40 7.40
Bhp 199.0 1998.0
Notes:

(1) Fine Mixing air based on 0.00 scfm/ft?
{2) Design air is the maximum of process air or mixing air

(3) Delivered oxygen based on design air

(4) Brake Horsepower based on adiabatic compression, 70% mechanical efficiency and 0.30 psi lineloss

(5) Perfarmance based on diffuser density (A/Ad), submergence, and diffuser unit air flow.

(6) Diffuser Air Flow based on Active Valve Modulation

(7) Blower Pressure Capability also requires consideration of:
A, The Air Main headloss (piping, fitings, valves, instumentation, etc.)
between the blower and the aeration assembly dropleg connections.
B. Potential for increased headloss resulting from diffuser fouling and/or aging.

Please refer to the US EPA Fine Pore Design Manual (EPA/625/1-89/023), WEF Manual of Practice FD-13,

and other technical publications for a detailed discussion on this subject. Note that this headloss
consideration relates to all Fine Pore systems regardless of supplier or type of diffuser element

C. Increased diffuser submergence during Peak Flow conditions.

\\ \8) Air Flow defined at 20 °C

Sannaire, A%%’S%tl Z’ﬁﬂ' Industries

Contract #2024-090
Exhibit A
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Contract #2024-090

Exhibit A
Sanitaire Project Name: Northglenn Northglenn, CO WWTP
Sanitaire Project #04-5750S 04-57508
Headloss Summary by System Operating Point
Consulting Engineer: Integra Engineering
Operating Condition: Min SOR
Oxygen Distribution: Default
Grid Design
Units Grid 1
Diffuser Count 300
Dropleg Diameter inches 6
Line Count 10
Line Spacing ft 4.00
Manifold Diameter inches 6
Manifold Length ft 36.00
Header Length ft 39.75
Manifold Location End
Manifold Elevation Inline
Dropleg Location End
Header Orientation Width
Grid Pressure
Grid Air Flow scfm 199.1
Diffuser Air Flow scfm 0.66
Submergence ft 15.61
Orifice Diameter inches 1/4
Static Header Pressure Differential
in Assembly psig 2.03E-03
Average Header Pressure
in Assembly PSI 7.16
A: Average Headloss from
Top of Dropleg To Headers PSI 3.26E-03
B: Diffuser Orifice Headloss psi 8.97E-03
C: Diffuser Dynamic Wet Pressure psi 4.49E-01
D: Static Pressure psig 6.76
Total Pressure Required at
Top of Dropleg (A+B+C+D) psig 7.22
Friction Headloss (A+B) PSI 1.22E-02
Sanitaire, A D%:ssio%fo?ﬁ'f Industries Page 8 Of 1 1
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Contract #2024-090

Exhibit A
Sanitaire Project Name: Northglenn Northglenn, CO WWTP
Sanitaire Project #04-57508 04-5750S
Headloss Summary by System Operating Point
Consulting Engineer: Integra Engineering
Operating Condition: Design SOR
Oxygen Distribution: Default
Grid Design
Units Grid 1
Diffuser Count 300
Dropleg Diameter inches 6
Line Count 10
Line Spacing ft 4.00
Manifold Diameter inches 6
Manifold Length ft 36.00
Header Length ft 39.75
Manifold Location End
Manifold Elevation Inline
Dropleg Location End
Header Orientation Width
Grid Pressure
Grid Air Flow scfm 464.0
Diffuser Air Flow scfm 1.55
Submergence ft 15.61
Orifice Diameter inches 1/4
Static Header Pressure Differential
in Assembly psig 1.10E-02
Average Header Pressure
in Assembly PSi 714
A: Average Headloss from
Top of Dropleg To Headers PSI 1.77E-02
B: Diffuser Orifice Headloss psi 5.08E-02
C: Diffuser Dynamic Wet Pressure psi 5.23E-01
D: Static Pressure psig 6.76
Total Pressure Required at
Top of Dropleg (A+B+C+D) psig 7.35
Friction Headloss (A+B) PSI 6.86E-02
Sanitaire, A D%éio?lfo?ﬁ'T Induslries Page 9 Of 1 1
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Contract #2024-090

Exhibit A
Sanitaire Project Name: Northglenn Northglenn, CO WWTP
Sanitaire Project #04-5750S 04-57508
Headloss Summary by System Operating Point
Consulting Engineer: integra Engineering
Operating Condition: Max SOR
Oxygen Distribution: Default
Grid Design
Units Grid 1
Diffuser Count 300
Dropleg Diameter inches 6
Line Count 10
Line Spacing ft 4.00
Manifold Diameter inches 6
Manifold Length ft 36.00
Header Length ft 39.75
Manifold Location End
Manifold Elevation Inline
Dropleg Location End
Header Orientation Width
Grid Pressure
Grid Air Flow scfm 676.7
Diffuser Air Flow scfm 2.26
Submergence ft 15.61
Orifice Diameter inches 1/4
Static Header Pressure Differential
in Assembly psig 2.35E-02
Average Header Pressure
in Assembly PSI 7.12
A: Average Headloss from
Top of Dropleg To Headers PSI 3.78E-02
B: Diffuser Orifice Headloss psi 1.10E-01
C: Diffuser Dynamic Wet Pressure psi 5.82E-01
D: Static Pressure psig 6.76
Total Pressure Required at
Top of Dropleg (A+B+C+D) psig 7.49
Friction Headloss (A+B) PSI 1.48E-01
Sanitaire, A Di%@or?gfz%' Industries Page 10 of 11

CR-87 - Page 57 of 107



Contract #2024-090

Exhibit A
Sanitaire Project Name: Northglenn Northglenn, CO WWTP
Sanitaire Project #04-5750S 04-5750S
Headloss Summary by System Operating Point
Consulting Engineer: integra Engineering
Operating Condition: Design Airflow
Oxygen Distribution: Default
Grid Design
Units Grid 1
Diffuser Count 300
Dropleg Diameter inches 6
Line Count 10
Line Spacing ft 4.00
Manifold Diameter inches 6
Manifold Length ft 36.00
Header Length ft 39.75
Manifold Location End
Manifold Elevation Inline
Dropleg Location End
Header Orientation Width
Grid Pressure
Grid Air Flow scfm 541.1
Diffuser Air Flow scfm 1.80
Submergence ft 15.61
Orifice Diameter inches 1/4
Static Header Pressure Differential
in Assembly psig 1.50E-02
Average Header Pressure
in Assembly PSI 7.13
A: Average Headloss from
Top of Dropleg To Headers PSI 2.41E-02
B: Diffuser Orifice Headloss psi 6.97E-02
C: Diffuser Dynamic Wet Pressure psi 5.44E-01
D: Static Pressure psig 6.76
Total Pressure Required at
Top of Dropleg (A+B+C+D) psig 7.40
Friction Headloss {A+B) PSI 9.38E-02
Sanitaire, A%QQJJU? ITT Industries Page 1 1 Of 1 1
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Contract #2024-090

HEADLOSS (In-water)
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NORTHGLENN, CO - WWTP: AERATION BASINS , with 9 inch Merhrane Disc (WE style)
diffusers, 1/4 inch orifice.
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AIR RATE (SCFM / diffuser)

Project no. 04-5750

Exhibit A

J:\4-57 SOS\ENGINE~I [P 57 504 KL F St

orifice Air/diffuser Clean DWP

{in-water) (SCFM) (in-water)
0.1 042 11.88
1 1.29 13.90
2 1.81 15.08
3 220 16.00
4 2.53 16.77
5 2.83 17.44
6 3.09 18.04
7 3.33 18.60
8 355 19.11
5} 3.77 19.59
10 3.96 20.05
11 4.15 20.48
12 433 20.89
13 4.51 21.29
14 4.67 21.67
15 4.83 22.03
16 4.99 22.38
17 5.14 22.73
18 5.28 23.06
19 5.42 23.38
20 5.56 23.69
21 5.69 24.00
22 5.82 24.30
23 5.85 24.59
24 6.08 2487
25 6.20 25.15

Operating Col;ditions at Diffuser: 18.79 Psia, 560 d eg.R air. (5,100 ft site elevation , 15.6 ft. submergen ce}
27 of 75
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10/8/2004

SANITAIRE CERTIFIED OTE TEST DATA
9 inch Silver Series Il Membrane Disc (0.41 sqft/Disc)

TARGET: At/Ad = 14.52 (+- 8%). Submergence = 15.30 (ft.) (+-8%), Water Depth = 16.10

().

Subm.

TEST  RUN s?‘;t; AUAd 3::1)?;’ SD;‘:.; Corrected
' ' SOTE

(feet) (SCFM) (%) (%)

51 A T6.000 13955  1.008  33.10 31.65
51 A3 16000 13.955  1.008  35.10 33.56
51 A2 16.000 13955  1.011 3200  31.46
76 B3 15300 13578 1400 3360  33.60
76 B1 15.300 13578  1.403 3300  33.00
76 B2 15300 13578 1403 3290 3290
99 A3 15810 14.354 2237 3255  31.50
99 A1 15810 14354 2284 3127 30.26
99 A2 15810 14354 2289 3135  30.34
104 c1 16.000 15224 2306 3651 34.91
104 B1 16.000 15224  2.882 3467  33.15
104 A3 16000 15224 3403 3394 3246
104 A2 16000 15224 3409 3352  32.05
104 A1 16.000 15224 3418 3156 30.18

SOTE(corr) = [ SUBM(target) / SUBM(data) ] x SOTE(data).
SCFM/KCF=[(SCFM/DIsc)1000] / [ AtAd(sqft/Disc)WaterDepth]
BOLD values indicated the data plotted on the attached graph.

28 of 75
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fbm; J:\04-5750S\ENGINE~1 [OTES7505.XLW]Sheel3
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10/6/2004

SANITAIRE CERTIFIED OTE TEST DATA

9 inch Silver Series Il Membrane Disc (0.41 sqft/Disc)

(ft.).

TARGET: At/Ad = 14.52 (+- 8%). Submergence = 15.30 (ft.) (+-8%), Water Depth = 16.10

INDEX OF SELECTED CERTIFIED OXYGEN TRANSFER TESTS:

29 of 75

Test | Date | Job # Job Name
51 May-01 | 01-4655 | Homy Counly, SC ("Grand Strand")- RJD
76 Oct-02 | 02-5042 Trophy Club WWTP - Lancaster, TX
99 Aug-03 Parts | South Windsor, New South Wales, Australia
104 Oct03 | 02-5316 Berthoud, County WWTP

Contract #2024-090
ExHhibit A

fbm; J\04-6750S\ENGINE~1 [OTES7505 .. W]Sheel3
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SANITAIRE 9 inch Silver Series Il Membrane Disc Diffusers,
Experimental Data vs. Factory Performance Characteristic:

At/Ad=14.5, Data Normalized To 15.3 Ft. Submergence.
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Air Rate per Disc (SCFM)
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fbm; J:\04-5750S\ENGINE~1[OTES750S XLW]Chari2

TEST 51

TEST 76

TEST 99

TEST 104

Deslred Performance

SANITAIRE Prediction
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SARNITAIEBE®
Fine Bubble Aeration System

INSTALLATION, OPERATION AND
MAINTENANCE MANUAL
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INTRODUCTION

This manual covers the Installation, Start-up,
Plant Operation, Maintenance and Repair of the
SANITAIRE Fine Bubble Aeration System.

This manual is used for both our Ceramic and
Membrane Fine Bubble Disc Diffusers. The
format and text of this manual have not been
edited for specific projects and specification
requirements.

We do realize that most projects have either
Membrane or Ceramic Disc Diffusers and rarely
have both; however, all of the components
involved with these systems are interchangeable
and are therefore combined in this manual.

Distinct sections are offered for the Plant
Operation of the different Diffuser types. The
operators should follow these accordingly.

Prior to beginning the installation process, the
installing contractor should make sure the
erection or “E” drawings are in their possession.
The "E” drawings have the required part number
designation and are essential for proper
installation.-

ATTENTION! BECOME ALERT! YOUR

j The Safety Alert Symbol means
SAFETY IS INVOLVED!

2\ cAuTION

This symbol and signal word indicate a
potentially hazardous situation which, if
not avoided, MAY result in minor or
moderate injury. This symbol MAY also be
used to alert against unsafe practices.

CAUTION

This signal word indicates a situation
which if not avoided, MAY result in
product or property damage.

The precautions listed in this manual are not all-
inclusive. If a procedure, method, tool or part is
not specifically recommended, you must satisfy
yourself that it is safe for you and others, and that
the system will not be damaged or made unsafe
as a result of your decision.

This material may not be copied or reproduced in any way without prior written approval from Sanitaire.

33 0f75
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RECEIVING AND SITE STORAGE

Prior to equipment arrival a dry, level temporary
storage site should be made available.

Shipments made within the USA, Canada and
Mexico will be delivered on flat bed trailer trucks.
Unload components with a forklift or crane.

An export shipment will arrive in export contain-
ers. On these containers, the top and one end
are removable.

Palletized and banded air distributor sections
and/or palletized and wrapped boxes of equip-
ment components are placed at the bottom of the
container. Loose manifold sections, droplegs or
boxes are placed on the top.

Remove the loose boxes by hand. Remove the
loose manifold sections and droplegs by hand or
with a crane and sling device. .

Palletized boxes of equipment components will
be placed near the open end for removal by fork-
lift. The palletized air distributor sections are
removed by using a crane and wire slings placed
through the lifting lugs as shown in Figure 0.

DO NOT stack these shipping units.

DO NOT store the units where snow removal or
other heavy equipment could cause damage.

DO NOT cover the pipe components with plastic.

Excessive heat build-up can damage plastic pipe
and will void the equipment warranty.

r SANITAIRE®

— LIFTING
/' APPARATUS
BY OTHERS

2METERS | /

LIFTING POINTS
(4 PLACES)
\"\

Figure O

PHYSICAL INVENTORY

Sanitaire has provided shipping lists for all
components used for the aeration system in this
manual. In addition, each shipment has a packing
list of all ifems delivered.

Before installation, take a physical inventory of all
components (by comparing the shipping and
packing lists) and immediately report any missing
or damaged items to Sanitaire.

1
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DROPLEG AND MANIFOLD
INSTALLATION

1. Aftach the upper stainless steel portion of the
dropleg to the air main.

NOTE

When the upper dropleg is installed prop-
erly it should be vertical with it's centerline
located as shown on the erection draw-
ings. (See Figure 1) The droplegs are
shipped with protective end plugs which
require removal prior to installation.

_— AIRMAIN —,

vd
| |
||~
N /L
e N\ 7/

N o
STN. STL DROPLEG ——\-’
(INSTALL FREE TO SWING)

1.A
AIRMAIN —,
N
. R
._'I —.I 7/
VA V-
\.
= INSTALL MINIMUM
NUMBER OF BOLTS
1B -
Figure 1

The air main must be capable of supporting the
full weight of the upper stainless steel portion of
the dropleg.

CAUTION

Before installing the upper dropleg section,
all dirt and debris must be removed from
the air main. The air blowers are normally
used for this operation. Air filtration equip-
ment should be installed and operating
prior to blowing out air lines. Blowers may
require a minimum back pressure when
operating. Be sure to follow manufactur-
er’s requirements.

350f75

NOTE

A) Droplegs with a top connecting elbow,
as shown in Figure 1.A, should be bolted
and tightened fo the air main connection
fo a point which will allow the dropleg to
be swung fto the side when installing the
lower PVC portion of the dropleg.

B) Droplegs with a horizontal flange con-
nection, as shown in Figure 1.B, should
be temporarily bolted tightly to the air
main connection with a minimum number
of bolts. The dropleg will have to be
removed to install the lower PVC portion
of the dropleg.

Use the installed stainless steel upper drop-
leg and the erection drawings to locate and
layout the centerline of the aeration grid man-
ifold.

P

ATNA |

L \—sm. STL. DROPLEG —\\-e"
7 ; |

| ~
1
N TT———MANIFOLD £

Raa'l
4 SECTION A-A
2.A
T
' i —
B N, B |
-\\
L “—STN. STL. DROPLEG |
\_\‘ |
N\
/ o : E 3 |
/ \\ T i
| 2 'Y “—maNIFOLD :';—/

—PVC FEEDPIPE  ( SECTIONEB-B

2.B

Figure 2

NOTE

The dropleg connection on the manifold is
a PVC socket tee or elbow. This connec-
tion can be located directly under the
dropleg as shown in Figure 2.A or offset
as shown in Figure 2.B. Review the erec-
tion drawings prior to manifold layout.

SANITAIRE® r
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3. Use the erection drawings and shipping lists
to jocate all manifold anchors and supports.

Six inch (150 mm) diameter or greater mani-
fold supports are one of two types. Figure 3
shows a manifold support used for manifolds
where the centerline elevation is less than
18" (457 mm) from the floor. Figure 4 shows
a support which uses a stiffening strut on
manifolds where the centerline is above
18" (457 mm) off the floor.

- l'r_

Figure 3

Manifolds which do not use the strut support
are commonly referred to as in-line mani-
folds. Manifolds which have the strut support
are referred to as raised manifolds.

Four inch (100 mm) diameter manifolds use
a single anchor support as shown in Figure
23, these manifolds are in-line and do not
require a support strut,

4. Use the erection drawings and manufactur-

er’s installation instructions to layout and
install the manifold anchors.

r SANITAIRE®

Figure 4

NOTE

A) Before installing the anchors it is advis-
able to lay the manifold alongside the lay-
out and double check for possible interfer-
ence. This will require locating the correct
manifold sections, lowering them into the
tank, removing the dust covers off the
ends and orienting the sections into the
proper position. All manifold sections
have a part number, shown on the erec-
tion drawings and marked on the pipe for
easy identification.

If an interference does occur the manifold
supports can be repositioned as long as
the maximum support spacing is held to
8'-0" (2440 mm).

B) When installing anchors follow the
tightening torque values as listed by the
manufacturer in their installation instruc-
fions.

C) When installing anchors the threaded
projection from floor level should be as
shown on the erection drawing anchor
fable.

3
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5. Install the manifold support base and struts if
required. All floor mounted anchor nuts, f."'LASER LEVEL INDICATOR
washers and plate washers need to be —_
installed. If 4" @ (100 mm) manifolds are LeveL sTick ‘
used, a locating plate must be installed as '
shown in Figure 25.
—W::I..DED SOCKET WRENCH
6. Use a laser level system to bring the lower ENBISREIDRAE B CONT |
pipe clamp flange hex nuts to the proper ele- FSUPPDRT STAND ‘
vation. The proper elevation will be the mani- ,:
fold centerline elevation as shown on the z |
erection drawings (See Figure 6). Once the E
centerline elevation is set, install lower pipe 7 E MARNIFOLD £
clamps as shown in Figures 5, 7, and the = 1@ .
i H = = (O =Y
erection drawings. = | § 2|z
= = o<
r HEX NUT E §
| 2|58 |
ElEg |
w En
é,/— NUT - 5/8" | | . % Ed
: — —1 ‘
1 PLATE |
| ; WASHER I
GUIDE CLAMP
<.;>/—\ 7 Figure 6
’®I WASHER
e ) —~ NUT Place the manifold sections in the lower
TN .
> . clamp cradle of the supposts. The correct ori-
NUT & WASHER — | SUPPORT BAS . . .
(rop & BotToMm) |\ ® /’_ entatllon can be determined from the erection
L& . drawings.
SUPPORT f | ANCHOR Make up any flange joints. Leave the bolts
STRUT— . /7~ BOLT loose for now.
\ / ;
.I‘. / J | /
\ / / / HEX NUT
*’e ; / 0
‘ e || l ’ FLAT WASHER

KON ‘ Q. ok —~—— PLATE |
ANCHER y B_ WASHER
- )

BOLT ~ '\

RN i
- !

Figure 5

7. Examine the manifold pipe sections. Remove
all protective dust covers from the pipe ends
and 4" @ (100 mm) air distributor connec-
tions. Dispose of the dust covers and pack-
aging material properly.

If pipe sections are dirty and contain debris
from storage, flush with water prior to installa-
tion.
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a

10.

11.

12.

Figure 8

Install the upper half of the pipe clamp, plate
washers and nuts. Do not secure at this
time. See Figures 5, 8 and the erection
drawings.

Level the manifold section which attaches to
the dropleg so that the air distributor connec-
tions are plumb vertically for raised manifoids
or level horizontally for in-line manifolds. See
Figures 9 and 10.

Secure the pipe clamps on this section by
tightening down the hex nuts on the top pipe
clamp. Make sure the manifold pipe is level in
a horizontal line paraliel to the centerline.

' SANITAIRE®

Figure 9
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Figure 10

13. Using the following procedure, install the
lower PVC portion of the dropleg:

A) With a heavy body solvent cement, field
glue all required PVC feed pipe and fittings
up to the last “cut to fit pipe section” which
mates to the stainless steel upper dropleg
section. See Figure 11 and the erection draw-
ings. Install feed pipe supports as required
and shown on the erection drawings.

NOTE

Manifolds where the upper stainless steel
dropleg is positioned directly in-line with
the manifold connection as shown in
Figure 2.A, DO NOT require a feed pipe,
fittings and supports.

B) Measure the distance "X from the end of
the installed stainless sieel upper dropleg to
the insertion depth of the PVC socket fitting.
See Figure 11.

C) Remove or swing the upper stainless steel
portion of the dropleg cut of the work area.

D) Cut or trim the lower PVC dropleg to the
measured distance.

5
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STN. STL. DROPLEG —\

LAST CUT TO FIT PVC
PIPE SECTION

T
| |
PVC SOCKET FITTING -—\I \ |

* I\\ ‘
|

£ MANIFOLD 1

AT

—1 T i
f / T \\i\

- PVC FEED PIPE — -

FITTINGS & SUPPORTS
AS REQUIRED

Figure 11

Figure 12

E) Solvent cement the lower PVC dropleg
into the manifold connection fitting.

F) Reinstall and/or align the stainless steel
portion of the dropleg. The gap between the
stainless steel and PVC should be a maxi-
mum of 1/8” (3 mm). See Figure 12.

G) Install the clamp coupling or make the
flange connection as shown in Figure 13 or
14. The clamp coupling bolts should be
torqued to 50-55 ft«lbs (70-75 N-m).

NOTE

Nearly all instaliations have the PVC and
stainless steel pipe sections mating as
plain ends (Figure 12) connected with a
stainless steel clamp coupling (Figure 13);
however, these two sections could mate
with a flange connection as shown in
Figure 14. If a flange connection is used.
the flange overall and socket depths must
be considered when cutting the PVC
dropleg section.

At WP WL IR INEE

Figure 13

14. Once the complete dropleg is installed, refer

390f75

back to steps 11 and 12 and secure subse-
quent manifold sections in the same manner.
Align the air distribulor saddle connections
and fighten the flange joints. Level the mani-
fold zlong its length and secure the pipe
clamps.

SANITAIRE" r
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1. Using the erection drawings and the manifold
air distributor connections as a guide, layout
the centerline for each air distributor and
drainline if applicable. See Figure 16, Step 1.

2. Mark the air distributor support locations on
one of the outside layout lines. The spacing
is shown on the erection drawings. See
Figure 16, Step 2.

3. Assemble one complete air distributor section
from the manifold to the end cap. Include the
drainline pieces if applicable. Use the distrib-
utor sections as shown and marked on the
erection drawings and the pipe itself. See

Figure 17.
AIR DISTRIBUTOR AND DRAINLINE _
INSTALLATION Remove the perforated plastic end covers
prior to assembly. If the covers were previ-
This section covers the procedure for installing ously removed or missing. check the inside
the air distributors and drainlines. of the pipe and flush out dirt and debris which

may have accumulated during storage.
NOTE

Separate drainlines are primarily used on
fine bubble systems with raised mani-
folds. Nearly all systems with in-line mani-
folds will not have separate drainlines as
the manifold serves as the drainline. See
Figure 15 and the erection drawings.

The air distributors are assembled using
Sanitaire fixed or expansions joints.

o =0 _
| | ™
‘ | b S e e e [ ] ™S e Ty
| | PRI AR A R AR A oA
[ | I |
| 1l
| ) | |
| I
| |
| [ e A e S e e A LT T s el R
| ‘ [t S e N o | i‘l""\...z W nae e W g
] ' |
b_{ I \
: o
| {
1 I. ! //_\\
[ LN
.y,
| _ | £ T
| \ / =
D22 2 2 /e = 2 olnis==
T =1 ¢ 4= .
| b N
| \ \ N
\_ COMBINED IN-LINE MANIFOLD “—RAISED MANIFOLD p
| AND DRAINLINE
(NO SEPARATE DRAINLINE} SEPARATE DRAINLINE 3

Figure 15
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Figure 19). Bring together the two sections of
the pipe/joint and thread the retaining ring
‘ SR ) SSIER JEPRAPLES onto the socket end of the fixed joint io a
‘ \ /’ /-mahu:m.n hand tight position.

== NOTE
E}WELK The fixed joint is a spline joint. The spline
’ design is used to prevent air distributor
section rotation. To adjust the joint after
the initial installation, the joint will have to
o T T | be loosened and backed off until the
DA T N A B | a splines are disengaged.

DISTRIBUTOR
| CENTERLINE, \
| | | |

N |

STEP #1-LAYOUT CENTERLINE OF AIR DISTRIBUTORS
STEF #2-MARK SUPPORT LOCATIONS ON ONE OUTSIDE
AIR DISTRIBUTOR CENTERLINE
STEP #3-ONCE INTERFERENCE IS CHECKED MARK
THE SUPPORT LOCATIONS ON THE
OPPOSITE OUTSIDE AIR DISTRIBUTOR
AND USE A CHALK LINE TO MARK
INTERIOR SUPPORT LOCATIONS

X

| X

/4

-4 -]
i |
|

|

'
!
4

Figure 16

Figure 18

AIR DISTRIBUT DFE; |

|

‘ PLACE O-RING ON SPIGOT/ /
| END PRIOR TO ASSY J /

|

RETAINER RING,

e

Figure 17

. . | / J — SOCKET
Assemble the fixed joint (ref. Figures 18 and | . / Liuppap WSPUINES
19) with a gray “O'"-ring. This "O"-ring can be : /
lubricated with a common dish soap solution /
for ease of installation. Place the “O"-ring SPIGOT /
on the spigot end of the fixed joint (sse WIGROOVES L o RiNG-GRAY !
[
Figure 18
8 SANITAIRE® r
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Assemble the expansion joint (ref. Figures 20
and 21) with a black “O"-ring. This "O"-ring
must be lubricated with a small amount of the
silicone lubricant provided by Sanitaire prior
to installation. Place a mark 2-3/8” (60 mm)
from the end of the plain end distributor sec-
tion. Place the “O”-ring over the mark and
insert the plain end into the expansion joint
barrel until the “C"-ring seats, then tighten the
retaining ring to a hand-tight position.

Figure 20

\ < O-RING-BLACK

N

‘ . N \RETAINER RING
\

1
— INSERTION MARK |

_ EXPANSION BARREL |

Figure 21

r SANITAIRE®
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£, Once the first air distributor section is assemi-
bled, lay it next to the anchor bolt layout pre-
viously done and check for interference
between the diffuser holders, joints and sup-
ports (see Figure 22). Support locations can
be adjusted as required as long as the maxi-
mum support spacing is held to 7'-6" (2286
mm).

Figure 22

5. Layout the locations of all air distributor sup-
port stands. See Figure 16, Step 3.

8. Install the anchors and support base in
accordance to the erection drawings and
anchor manufacturer’s installation instruc-
tions.

Sanitzire manufactures the following different
types of air distributor supports.

Rod Type Guide Support — (see Figure 23).
This is the most commonly used support. It has
5/16" @ or 1/2" @ rods, has a 5-3/4" (146 mm)
center to center rod distance and uses light
weight, oversized non-gripping pipe clamp.

The 5/16" @ rods supports are used where the air
distributor centerline does not exceed 12" (305
mm) from the floor and in areas where there are
no external forces applied to the pipe sections by
devices such as mixers.

The 1/2" @ rod supports are used where the air
distributor centerline exceeds 12" from the floor.
This support is also used in areas where mixers
may be operating.

Acditional support struts maybe used on the 1/2"
@ rod supports depending on the air disiributor
elevation. If used, the proper location will be
shown on the erection drawings.

o}
)
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All 4" @ (100 mm) manifolds will use 1/2" @ sup-
ports regardless of location.

Anchor Supports — (see Figures 24, 26A and
26B.) Anchor supports are used after expansion
joints. The anchor support has 1/2" @ rods and a
5-1/4" (133 mm) center to center rod distance.
The clamps are heavy gauge stainless and will
clamp down tight on the pipe. Modifications to the
anchor support will be used if the air. distributor
centerline exceeds 5" (127 mm) from the floor
and may be the pedestal type as shown in Figure
26A or have stiffening struts applied as shown in
Figure 26B.

A-Frame Supports — (see Figures 27A and
27B.) A-frame supporis are a formed stainless
structure that could be a fixed support as shown

in Figure 27A or a guide type non-gripping sup--

port as shown in Figure 27B.

The A-frame can be used in areas of high turbu-
lence, extreme floor slope or on end looped
drainlines.

General Notes on Air Distributor Support
Installation

A) Use the correct support at the proper loca-
tion. See erection drawings.

B) Sloped floors may require the use of several
different support types and support rod diam-
eters. See erection drawings.

C) The rod type support base locating plate
must be installed as shown per Figure 25.
Tighten the hex nut to the recommended
torque value as listed by the anchor bolt
manufacturer in their installation instructions.

5 3/4"
(146mm)

T rmnn

g i nnnm ———

er

GUIDE —,
CLAMPS /~ 1/2" @ OR 5/16" 8 STN
N\ / STL ROD (13mm) OR (Bmm)
Y 4
F e ; .
| | 8 | '
\_\ '_: \ |
= i
> ‘ E | ‘

VARIES

/'* LOCATING PLATE

|
'f'?k il
RN

e — 1

L

|

SEE ERECTION
DRAWINGS FOR
SIZE AND TYPE

a OF ANCHOR
| BOLT
Figure 23
i B FIXING
‘ 514 ; CLAMPS —_ 1/2" @ STN 5TL ROD
| (133mm) [ \ (13mm)
[ — N\
‘ = = \ -3’
= = ; =
L1l [ —
= =ﬁE_. \, | z )
| E= = ' ] N
| E : = |
A ’: ] LOCATING PLATE
‘ ] | g | | .E/ |
\.; HE U / { s )
| |
=l T ‘
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| i e SIZE AND TYPE [
' OF ANCHOR ‘
l BOLT
Figure 24
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LOCATE PLATE WITH TWO |
HEX NU
BENT PRONGS IN FRONT | /- i |
INSIDE SUPPORT BASE. =/ - FLAT WASHER |
SINGLE PRONG TO BACK )/ |
INSIDE U-BEND. /- LOCATING PLATE |
,/ /—BACK [
4; SUPPORT BASE
214
FRONT g -
g \ |
ANCHOR BOLT INSIDE |
SUPPORT
BASE ,
|
Figure 25

FIXING CLAMPS —,
\

/— 1/2" @ STN STL ROD

\_ ¥

| =M

e

i 4

,~ WORM GEAR CLAMP
316 STN STL |

~— WORM GEAR CLAMP

316 STN STL

Figure 27B

5.8. SUPPORT
234B-1PL

PLATE —,

i /~ NUT - 3/8” HEX 8.8.

~ LOCATING PLATE
/

/) ~ SUPPORT BASE
>

ANCHOR - 3/8"

BY SANITAIRE

REQUIRED.

! SUPPORT PLATE)

“_ PIPE- 6" SCH 80 PVC
(CUT TO SUIM)

~ WASHER - 3/8" FLAT S.S.
/

ADHESIVE TYPE W/ NUT & WASHER

CUT 5.5. THREADED ROD AS

1 5/8” (42mm) PROJECTION (ABOQVE

\—‘—’/ 3 1/2" (89mm) EMBEDMENT
) I

FIELD DRILL (2) 1/2"2 HOLES AT THE BASE OF THE PVC |
SUPPORT TO ALLOW FOR DRAINAGE.

Figure 26A
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7. Install the lower pipe clamp sections on all air 13. After tightening, recheck for level both per-
distributor and drainiine supports. pendicular and parallel to the distributor sec-
tion.
Use the same technique as described in
paragraph 6 of the dropleg and manifold 14. Continue this procedure for all distributcr and
installation section. The air distributor center- drainline sections.
line elevation is shown in the erection draw-
ings. 15. Tighten all guide support nuts.
The air distributor centerline elevation toler- CAUTION
ance is + 1/4" (6 mm). The guide support will be loose around
) ) the pipe — this is a design feature. Do not
8. Starting from the manifold, assemble the attempt to wrap anything around the pipe
remaining air distributors in the support to pull the clamps tight against the pipe.
stands. Refer to step #3 of the air distributor See Figure 29.
and drainline installation section for joint
assembly instructions.
8. Install the top half of the pipe clamp on each 1
support and loosely install the top hex nuts. |

hand level on the top of diffuser holder per-
pendicular to the centerline of the distributor

|
|
10. Again, starting near the manifold, place a [
|
. ; |
pipe. See Figure 28. |

Figure 29

PURGE SYSTEM INSTALLATION

Sanitaire provides two types of purge system.

Figure 28 )
The most commonly used purge system consists
11. Rotate the distributor section until the pod is of a sump and evacuation pipe.
e e The sump for systems using in-line manifolds
12. Hold the pipe section level and tighten all is built into the manffold pipe as shown in
fixed joints and/or anchor support clamps on Figure 30A.

sections which have an expansion joint.

12 SANITAIRE® r
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Figure 30A

e The sumps for systems using the raised mani-
fold is attached to an air distributor or drainline
section as shown in Figure 30B.

Figure 30B

e The evacuation pipe consists of 3/4" @ (20
mm) Schedule 80 PVC pipe, fittings, and a
valve mounted to the tank wall. See erection
drawings for installation details.

The second type of purge system is the continu-
ous purge system as shown in Flgure 31. The
manifold or an air distributor section is tapped at
a low point and a membrane tube is attached.
The membrane tube is placed at an elevation
lower than the manifold or air distributor section.

' SANITAIRE®

~ PURGE HOSE
(STENCILED "WATER PURGE"}
(CUT TO SUIT)

[ ,J ~ DIFFUSER
J, / SUPPORT
\\_ MEMBRANE TUBE

DIFFUSER

‘ DIFFUSER SUPPORT

Figure 31
DIFFUSER INSTALLATION

Sanitaire manufacturers two (2) types of fine
bubble disc diffusers. These are the Ceramic
Disc or the Rubber Membrane Disc.

Some general installation guidelines, are as fol-
lows:

1. Install the diffusers just prior to the scheduled
start-up of the aeration basin.

2. The diffuser holder must be cleaned prior to
diffuser installation. See Figure 32.

3. Check the erection drawings for the location
of possible blank diffuser sites and plug the
orifice hole in accordance with Figure 37 and
the installation instructions found on page 15.

Figure 32
13
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To

b 2

install CERAMIC DISC diffusers:

Set the diffuser disc in the holder with the
dished side and peripheral stepped edge up.

Lubricate the diffuser “O”-ring with a small
amount of the lubricant provided by Sanitaire.

Place the diffuser “O"-ring in the slot or void
between the diffuser holder vertical wall and
the raised portion of the diffuser disc. See
Figure 33.

70

\

SPANNER WRENCH

'\\/- (FOR TIGHTENING RETAINER RING)
/i

-RING RETAINER
: N RING

\ DIFFUSER F==5y

\ R

> NG 0-RING-
O\ /,/’\”\\V: //_ LUBRICATE
! /
w

WITH
L /s BY
SANITAIRE ‘

LUBRICANT
PROVIDED
\ |
PSS
/ — DIFFUSER
/ // ELEMENT
£ HOLDER Z 3

DIFFUSER
HOLDER
(DO NOT
LUBRICATE

ORIFICE—_
THREADS)

= H/ |
it AIR DISTRIBUTOR ‘

Q-

CERAMIC DISC |

Figure 33

4. Turn the retaining ring to a hand-tight position
making sure the “0O”-ring stays in place.

5. Using the retaining ring spanner wrench, turn
the retaining ring an additional 1/4 turn. See
Figure 34.

14

Figure 34

To Install MEMBRANE DISC diffusers:

1.

Set the diffuser PVC subplate in the diffuser
holder with the flat side up. See Figure 35.
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Figure 35

Place the membrane disc over the subplate.
The integral “O”-ring should naturally fit down
into the void created between the diffuser
holder vertical wall and subplate.

Lubricate the diffuser retaining ring with a
small amount of lubricant provided by
Sanitaire by turning the ring upside down and
swabbing the lubricant on the underside of the
top surface of the retaining ring. See Figure 36.

SANITAIRE® r
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Figure 36

4. Turn the retaining ring to a hand-tight posi-
tion..

5. Using the retaining ring spanner wrench, turn
the retaining ring an additional 1/4 turn. See
Figure 34.

BLANK DIFFUSER SITE ORIFICE PLUG
INSTALLATION

Some projects will call for some of the diffusers to
be initially not put into operation or left "BLANK".
These diffusers may be put into operation as
process demand dictates,

Locate "BLANK” diffuser sites and plug the orifice

as shown in Figure 37 and described on the erec-
tion drawings.

' SANITAIRE®
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EPDM ORIFICE PLUG ‘
(LUBRICATE PLUG
WITH LIQUID
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Figure 37

AERATION SYSTEM START-UP
PROCEDURE

Once the aeration system is installed, perform a
final tank inspection and look for loose nuts, miss-
ing or improperly placed hardware, missing
retaining rings, non-connected joints, etc.; and
make any repairs prior to following this start-up
procedure.

NOTE

The start-up procedure should be com-
pleted prior to the site visit by Sanitaire
service personnel or an authorized repre-
sentative. This practice will save time for
all parties involved.

The start-up procedure is as follows:

1. Fill the aeration tank with clean water to a
level 1" (25 mm) below the top of the dif-
fusers. While filling, proceed with steps 2-5.
Step 6 will require a visual level inspection
with the water level 1" (25 mm) below the top
of the diffuser.

CAUTION

Water should be introduced to the basin
at a rate and direction so that no abnor-
mal stresses are imposed on the aeration
pipe network that could cause damage.

15
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2. While filling, disconnect each of the purge
hoses from the sumps (not required on con-
tinuous purge systems).

3. When the water level reaches a point just
over the top of the air distributor pipe, tum
the air on at a low air flow rate of approxi-
mately 0.5 scfm/diffuser (0.85 m?/hr/diffuser).

4. Check all submerged fixed, flanged, or
expansion joints for air bubbles, which indi-
cate leaks, and repair as required.

NOTE

L eaking at fixed and expansion joints is
generally due to one of three conditions:

e "O™ring pinched or out of place (most
common).

e Joint retaining ring cross threaded on
5pigot.
e Join! not tight.

/N CAUTION

When repairing pipe joints, turn off the air
supply to the grid being worked on.

5. With the air ON, check each purge sump
operation. Any water trapped in the pipe
should be discharging from the sump assem-
bly.

If neither air or water is being discharged,
check the sump eductor tube air orifice hole
(see Figure 38). This hole may be plugged
with debris or possibly glued over during
manufacturing. Redrill or clean out as
required and reassemble.

[

~— AIR ORIFICE HOLE |

\

SUCTION TUBE

Figure 38
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Turn the water supply OFF as it approaches
a level 1" (25 mm) below the top of the dif-
fusers. With the water OFF check the levet of
the aeration system. The distance from the
top of the perimeter of the diffuser measured
to the static water level should be reiatively
constant = 1/4" (6 mm) for all diffuser heads.
Raise, lower, or rotate the air distributor sec-
ticns as required in order to level the aeration
system.

Increase the air rate to about 1-1.5 scfm/dif-
fuser (1.7 - 2.6 m3/hr/diffuser) and turn the
water supply back on.

Fill the basin to a maximum water level of 2" -
3" (50-75 mm) over the diffusers.

Check all diffuser units for uniform air distrib-
ution. Air should be discharging uniformly
across the diffuser surface. See Figure 39.

Figure 39

Excessive air discharge as indicated by large
coarse bubbles around the perimeter or
*halo” of the diffuser indicates a loose retain-
ing ring or improperly seated “O"-ring (see
Figure 40). To correct this situation use the
retaining ring spanner wrench to back off the
retaining ring. Then reseat the "O"ring and
retighten to a hand-tight plus 1/4 turn posi-
tion.

if no air is discharging from the diffuser sur-
face, the air control orifice may be plugged
with debris. To correct this situation, remove
the diffuser assembly, clear the orifice (a
welding rod or nail works well), and reinstall

the diffuser.
SANITAIRE® r
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Figure 40

' SANITAIRE®
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10. Once the system is leak free and is purged of
all entrapped water, reattach the purge hoses
to the purge sumps.

11. Use a soap solution to check for leaks at the
clamp coupling or flange joint which joins the
PVC and stainless steel portions of the drop-
leg.

12. Continue filling the basin to a point 34" (1 m)
over the diffusers.

NOTE

If your system has a raised manifold (ref.
Figure 4), check for manifold flanged or
fixed joint connection leaks as the water
level rises and repair as required.

13. Allow the system to operate 3-4 hours in this
mode prior to introducing the mixed figuor.

17
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PRINCIPLES

The removal of carbonaceous BOD, the coagula-
tion of non-settable colloidal solids, and the stabi-
lization of organic matter are accomplished bio-
logically using a variety of microorganisms (princi-
pally bacteria) in the activated sludge process.
The microorganisms convert the colioidal and dis-
solved carbonaceous organic matter into various
gases and cell tissue through synthesis.

Aerobic systems reguire the presence of molecu-
lar oxygen to maximize the conversion of the
organic matter through a complex series of
Biochemical Oxidation and Reduction Reactions.

Oxygen needed by the microorganisms is trans-
ferred to the mixed liguor by aeration. The fine
bubble aeration system takes compressed
atmospheric air and passes it through the diffuser
element forming millions of fine bubbles that pass
through the mixed liquor. Diffusion makes the
oxygen in the compressed air accessible to the
microorganisms.

Typically, fine bubble aeration systems are twice
as efficient as coarse bubble systems. This trans-
lates to a 50% reduction in the required air vol-
ume to treat the same waste. Fine bubble sys-
tems are more efficient due to the increase in
contact surface area between the air bubble and
wastewater which makes the diffusion of the oxy-
gen quicker/unit volume.

The drawback to the increased efficiency is that
overtime fine bubble aeration systems may foul
and require cleaning.

DIFFUSER OPERATING AIR FLOW
RANGE

For CERAMIC DISC (air flow per diffuser):

| SIZE MIN MAX |
. 9"(230mm) | 0.5scfm. | 30scim |
! (0.85 m3/hr) (5.0 m3/hr) |
‘ 7" (178 mm) | 0.35 scfm 2.0scfm |
| (0.6 m3/hr) (3.5 m3/hr) \

NOTE
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Above listed air flow rates are general
design standards. Actual project design
may vary.

Ceramic disc operating requirements:

1. Do not operate below the minimum air flow
requirements. Solids settling will occur which
results in a loss in oxygen transfer efficiency
and possible diffuser fouling.

2. Non-operating ceramic discs allow mixed
liquor to enter the pipe network. Do not inten-
tionally shut off the air flow to the ceramic
discs in a submerged state.

For MEMBRANE DISC
(air flow per diffuser):

| SIZE | MIN_ | MAX |
19" (230 mm)| 0.5scfm | Shortterm: 7 scfm
‘ (0.85 m3/hr) (11.9 m3/hr)
- ‘ Long term: 4 scfm
, (6.8 m3/hr)
| 7" (178 mm)| 0.35 scfm | Short term: 4.8 scfm
' ‘(OB!ﬂWhﬂ (8.1 m3/hr)
‘ Long term: 3.0 scfm
| (5.0 m3/hr)
NOTE

Above listed air flow rates are general
design standards. Actual project design
may vary.

19

CR-87 - Page 83 of 107



PLANT OPERATION

Contract #2024-090
Exhibit A

Membrane disc operating requirements:

1. When operating, do not reduce the air flow
rate below the recommended minimums.
Solids settling will occur which results in a
loss of oxygen transfer efficiency and possi-
ble diffuser fouling.

2. Membrane disc systems are designed for
continuous or intermittent submerged proc-
ess use. ldle systems should be supplied
with an alternate source of mixing.

NOTE

Solids will settle on the diffuser surface of
idle systems and may promote diffuser
fouling. The results of intermittent use are
as follows:

e A higher airflow and pressure may be
required to lift the membrane disc off
the subplate and start the grid.

e The diffuser may have to be cleaned if
a sufficient loss in Oxygen Transfer effi-
ciency is observed.

General notes regarding air flow range

e The most common design average air flow
range is 1 to 2 scfm/Diffuser (1.7 to 3.5
m3/hr/Diffuser).

e Operating above this range results in a lower
oxygen transfer efficiency and increased dif-
fuser headloss.

e It may be necessary to operate at a higher air-
flow rate in order to meet the oxygen demand.

e Operating below this range will yield a slightly
higher oxygen transfer efficiency, however,
mixing requirements must be considered.

MIXING, D.O. LEVELS AND MINIMUM
DIFFUSER AIR FLOW RATES

The generally accepted activated sludge plant
mixing air rate standard is 0.12 scfm/Ft.2 (2.2
m3/hr/m2) of tank surface area.

Often times conservative design will specify more

diffusers with a higher minimum air flow require-
ment than is required by the process demand or

20
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mixing in a specific area. This is most common at
the end of long plug flow reactors. The result of
this is a high area D.O. level.

If the operator feels this D.O. level is not needed,
the simplest solution is to take some of the dif-
fuser units out of service by plugging the orifice
as shown in the installation instructions. See
Figure 37.

NOTE

Minimum mixing requirements must still
be adhered to.

DIFFUSER FOULING

Operating experience shows that all fine bubble
disc diffusers may foul or become clogged with
continuous operation.

The rate of fouling, type of foulant, and strength
of foulant depends primarily on the constituents in
the wastewater.

The results of diffuser fouling include:

e loss of oxygen transfer efficiency due to bub-
ble coalescence and coarse bubbling

e increased pressure requirements

e increased air demand.

e increased operating costs.

Diffuser fouling is divided into two categories:
water side and air side. Air side fouling is very
rare but does warrant some consideration. Water
or mixed liquor side fouling is most common.
Causes of diffuser fouling include:

on WATER side:

e Fibrous material adhering to the edges of the
diffuser units.

e Oils and greases in the wastewater.
e Precipitated deposits of iron and carbonates.

e Biological growths of slime.

SANITAIRE® r
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on AIR side: Several ways of determining if the diffusers are
fouled are discussed in the preventative mainte-
e Dust and dirt from unfiltered or inadequately nance section of this manual.
filttered air.

The corrective action for fouled diffusers is clean-
e Rust and scale from air main corrosion. ing. This is discussed in the yearly maintenance
and diffuser cleaning section of this manual.
e Oxidation and subsequent flaking of bitumi-
nous air main coatings.

e Construction debris

e Mixed liquor solids entering through system
leaks or cracks.

r SANITAIRE® 21
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MOISTURE PURGE
Moisture enters the pipe system in three ways:

e Condensate build-up inside the pipe system
due to high blower discharge temperatures
and moist or humid air {primary cause).

e Minor leaks in the pipe system.

e Back flow through ceramic diffusers caused
by a loss of air.

NOTE

Membrane diffusers are designed fo seal
on the subplate and prevent moisture
from entering the system.

The effects of entrapped moisture are:
e Increased air velocity and headloss.
e Poor air distribution.

Sanitaire manufactures two types of purge
systems: a standard, manually operated system
(most common) and a continuous purge system.

The standard system uses a sump with an educ-
tor line that extends from the grid to above the
water surface and ends with a manual ball valve.
To operate this system simply open the ball valve
and the trapped liquid will be purged from the
system. Close the valve when the water flow
stops and a mist appears.

NOTE

For maximum purge results, lower the air
flow to the grid. The air velocity will be
reduced and more of the liquid will be
forced to the sump.

The purge frequency is site determined; however,
once a week is a good rule of thumb.

r SANITAIRE®

The second type of purge system is the continu-
ous purge system which employs a diffuser unit
attached to the bottom of the manifold or drain-
line. The entrapped moisture is continuously
purged from the system.

The continuous purge systems are used on grids
where it is not possible to reach a purge valve
safely from a walkwaly.

AIR BUNMPING

Air bumping is a technigue that can be employed
by operators to tfemporarily reduce back pressure
in the system. Air bumping is the act of increasing
the air flow rate per diffuser for 20-30 minutes
once per week. An air rate per diffuser of 3 Scim
(5 m3/hr) is generally used.

This practice will aid in sloughing off settled
debris and may extend the period between dif-
fuser cleanings.

POWER FAILURES AND LOSS OF AIR
SUPPLY

The results of a power failure (loss of air supply)
on each diffuser type are as follows:

for CERAMIC DISC diffusers:
e Solids settle on diffuser surface.

e Filtered mixed liquor penetrates the diffuser
and enters the pipe network.

e Short term affect: none.

e Long term affect: fouling may occur on the
surface and within the diffuser disc.

When the air supply is restored, the air pressure
will build and the flow will reduce until sufficient
water is pushed out of the system to allow air to
be released through the diffusers.

23
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NOTE

It is suggested that the operator open the
purge valves as soon as possible after a
power outage and evacuate the system. If
the liquid is left in the system the flow will
be reduced and the operating pressure
will be higher than normal.

for MEMBRANE DISC diffusers:
e Solids settle on diffuser surface.
e Short term affect: none.

e Long term affect: the potential of surface foul-
ing is possible and the diffusers may require a
cleaning. This is generally the case for long
term intermittently used membrane disc sys-
tems (i.e., Anoxic Zones, Batch Reactors).

e May require operator to shut off adjacent grids
or turn on additional blowers to increase the
air flow rate and force the membrane off the
subplate surface. This is again generally the
case for long term intermittently used mem-
brane disc aeration systems.

VISUAL INSPECTION

Visually inspect the aeration basin surface pat-
tern. The flow should be, for the most part, a nice

24

quiescent pattern. Some coarse bubbling at the
basin inlet may occur due to surfactants in the
wastewater and is generally dispersed shortly
downstream.

Excessive coarse bubbling throughout the tank
indicates the diffusers may be fouling.

Large boiling in an isolated area indicates a fail-
ure in the submerged pipe system.

Visual inspection is an ongoing preventative
maintenance step and can be done while taking
routine samples, dissolved oxygen readings, etc.

AIR MAIN INSPECTION

Air main leaks are easily identified and usually
are caused by loose joints or degraded gaskets.
These types of leaks should be repaired quickly
in order to prevent loss of system efficiency.

OPERATING PRESSURE AND AIRFLOW

Most blower systems are equipped with dis-
charge pressure gauges. The operator should
keep a regular log of pressure readings. A contin-
uous increase in operating pressure indicates dii-
fuser fouling. Likewise, a continuous increase in
air demand without a change in the aeration
basin loading indicates diffuser fouling.

SANITAIRE® r
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Fine Bubble Grid Aeration System
TROUBLESHOOTING GUIDE

Problem

Cause

Action

Poor air distribution

VISUAL INSPECTION
Diffusers not level ‘
Grid flooded
Plugged orifice
Insufficient air

Solids setiling

Level system

Operate grid purge system
Clean orifice

Provide more air

Provide more air fo grid

‘ Visible mounding of air
in one location

Broken pipe

Repair (see repair procedures)

‘ Coarse bubbling
| (large bubbles)

Diffuser fouling ,

Clean diffusers (see cleaning
procedure)

Air discharge from air main

Loose joints, degraded
gaskets, or degraded
air main

Repair as required

OPERATIONAL PROBLEMS

Low D.O. Concentration

Too little air

Increase air flow

High D.O. Concentration

Too much air |

Decrease air flow

Decrease guantity of
diffusers in service

i Increased operating
pressure

Diffuser fouling |

Line blockage or valve
closed |

Clean diffusers (see cleaning
procedure)

Check air lines and valves

Increased air requirement/
no load change

Diffuser fouling

Leak in air system

Clean diffusers (see cleaning
procedure)

Inspect and repair as required
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WARNING:

Prior to draining a tank, please READ these instructions carefully to
minimize the potential for heat related damage to the Aeration System.

BASIN DRAINING PROCEDURE

Before draining a basin for diffuser inspection, tank cleaning or other maintenance
operations, do the following:

» Place the basin in a manual mode to override any automatic D.O./blower
control systems.

*  Adjust the grid(s) air control valve(s) to deliver an air flow rate equivalent to
0.5 scfm per diffuser or to a 25% open position if air flow metering is not
available.

» AERATION TANK - Stop RAS flow to the basin.

e AEROBRBIC DIGESTER - Stop WAS flow to the basin.

* Tum off the air completely to the basin when the liquid level reaches 1 to 2 Ft.
above the diffusers.

»  When cleaning diffusers, the air can be tumed on for short periods of time for
the grid being cleaned.

NOTE: As the basin is draining, monitor the amount of air flowing to the submerged
grid(s). THE AIR FLOW SHOULD BE KEPT TO A MINIMUM. THIS
WILL PREVENT EXCESS HEAT BUILD-UP FROM DAMAGING THE
PVC OR CPVC PIPING SYSTEM WHILE KEEPING THE SOLIDS IN

SUSPENSION.

Refer to pages 27 and 28 for Diffuser Cleaning Procedure.

SANITAIRE® {%

CR-87 - Page 89 of 107

57 of 75




Contract #2024-090
Exhibit A

YEARLY MAINTENANCE
AND DIFFUSER CLEANING

MAINTENANCE SCHEDULE

Sanitaire recommends the foliowing maintenance
schedule be observed at least once per year.

1. Drain down each tank.

2. Remove excess settled solids if any have
accumulated.

3. Clean diffusers.

4. Inspect support hardware to ensure all com-
ponents are intact and tight.

5. inspect diffuser retaining rings to make sure
all rings are in place and tight.

6. Inspect fixed and expansion joint retaining
rings to make sure all rings are tight.

NOTE

For items 4-6, refer to the Installation
Instructions.

LUBRICATION SCHEDULE

Since there are no moving parts on the SANI-
TAIRE Fine Bubble Aeration Systems, a formal
jubrication schedule is not required.

Three components require lubrication at the time
of initial installation and future repairs. These
components are: .

o Ceramic Disc Diffuser “O"-Ring

e Membrane Disc Diffuser Retaining Ring

e Expansion Barrel, 4” & black “O"-Ring
Lubricate these items with the lubricants pro-

vided by Sanitaire and in accordance with the
Installation Instructions.

r SANITAIRE®

CERAMIC DISC DIFFUSER CLEANING
METHOD

1. Drain aeration basin (the air should remain
on as basin is drained).

2. With the air left on — at approximately 1 scfm
(1.7 m3/hr) per diffuser — hose off each disc
for twenty seconds with clean water at a noz-
zle pressure of 60 psig. Turn off the air sup-
ply when completed.

3. Put on the following safety equipment: eye
goggles, rubber gloves, boots, sleeves, and
apron. A breathing apparatus should be
available in the event it is needed.

/N cauTION

Acid can be harmful if misused. Follow all
manufacturers precautions and directions.
Wear appropriate safety equipment. Do
not breath acid vapors. Do not allow acid
to make contact with eyes, skin or hair.

4. Carefully prepare a 50% by volume solution
of 18" baume muriatic acid. Always add the
acid to water.

5. Using an acid resistant compression sprayer,
apply a uniform covering of the acid solution
to all diffuser elements.

NOTE

Do not spray the acid solution on the
stainless steel supports and hardware.

6. Allow the acid solution to sit on the diffusers
for 30 minutes.

7. Turn the air back on at 2 rate of 1 scfm
(1.7 m%hr) per diffuser and repeat the hosing
procedure for 10 seconds per diffuser.

8. Inspect the aeration system to determine if

any hardware was loosened or broken during
the cleaning.

27
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9.

Review and foliow the start-up procedure as
found in the installation and Start-up Section
of this manual.

MEMBRANE DISC DIFFUSER CLEANING
METHOD

1.

3.

28

Drain aeration basin (the air should remain
on as basin is drained).

With the air left on at approximately 1 scfm
(1.7 m3/hr) per diffuser, hose off each disc for
twenty seconds with a clean water source at
a nozzle pressure of 60 psig.

Turn off the air flow to the aeration grid being
cleaned. .

4.
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if required, use a rag or soft bristle brush to
scrub each diffuser to remove stubborn slime
growth, chemical precipitates, or oils. Do not
use acids or aggressive cleaners.

Turn the air back on at a rate of 1 scfm
(1.7 m¥/hr) per diffuser and repeat the hosing
procedure for 10 seconds per diffuser.

Visually inspect the aeration system to deter-
mine if any hardware was loosened or bro-
ken during cleaning.

Review and follow the start-up procedure as

found in the Installation and Start-up Section
of this manual.

SANITAIRE® '
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LONG TERM STORAGE
PROCEDURES

The following storage procedures are applicable
to both fine bubble ceramic and membrane disc
aeration systems.

The four options below were developed fo protect
the PVC pipe and diffusers from environmental
damage, and are listed in order of preference.

NOTE

Prior to reading and determining a suit-
able long term storage method, it should
be understood that Sanitaire assumes no
responsibility for damage and cleaning
requirements as a result of long term stor-
age.

OPTION #1

For use when the aeration system is not in use
and air is available.

For warm climate storage:

1. Fill the tank with clean water to a level three
feet above the PVC portion of the dropleg.
This will give the pipe and diffusers protection
from UV light and heat build-up.

2. Run a small amount of air through the sys-
tem to keep the pipes empty and retard the
growth of algae on the diffusers:

3. Chilorinate initially and periodically as algae
appears in the water.

4. Prior to bringing the system on line, drain and
check all hardware. Check the diffusers and
clean if fouling is evident.

For cold climate storage:

1. Follow warm climate procedures above after
performing the following:

r SANITAIRE®

2. Prior to filling with water, install styrofoam
blocks around the dropleg and carrier
columns installed in the tank. These blocks
will prevent crushing should ice build-up
around the pipes.

NOTE

The operator may have to adjust the air
flow rate to a higher level to prevent ice
formation during severe cold tempera-
tures.

OPTION #2

For use when the aeration system is not in use,
air is not available, and diffusers are removed
prior to storage.

For warm climate storage:

1. Remove all diffusers, “O”-rings, retaining
rings, sub plates, etc.; clean as required, and
store in a clean, dry environment.

2. Fill the tank with clean water to a level three
feet above the PVC portion of the dropleg.

3. Chiorinate initially and periodically as algae
appears in the water,

4. Prior to bringing the system on line, drain and
check all hardware. Check all diffuser hoiders
and spot check pipe internals for algae
growth and fouling. Clean as required prior to
installing the diffusers.

For cold climate storage:
1. Remove all diffusers, “O”-rings, retaining
rings, sub plates, etc.; clean as required, and

store in a clean, dry environment.

2. Install styrofoam blocks around the dropleg
and carrier columns installed in the tank.

29
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3. Fill the tank with clean water to a level three
feet above the PVC portion of the dropleg.

CAUTION

Water will freeze in the tank. Do not drain
the water from below the ice layer. Falling
ice will crush the PVC pipe system.

4. Wait until ice is completely off the tank prior
to bringing the system on line. Check all dif-
fuser holders and spot check pipe internals
for algae.growth and fouling, and clean as
required prior to installing the diffusers.

OPTION #3

For use when the aeration system is not in use,
air is not available, and diffusers are not removed
prior to storage.

The procedure here is identical to Option #2
except that the diffusers are not removed. This
procedure applies to ldle Tanks Only. Intermittent
use membrane disc systems in a flowing condi-
tion have been previously discussed in the Plant
Operation and Preventative Maintenance sec-
tions of this manual.

NOTE

Be aware that the diffusers will most likely
need to be cleaned prior to putting the
system on line. In addition to spot check-
ing the pipe infernals, the underside of the
diffuser. should be spot checked to deter-
mine the extent of fouling, and if cleaning
is required prior to use.

30

OPTION #4

For use when the aeration system is not in use,
air is not available, diffusers are not removed,
and flooding is undesirable.

1. Drain tanks dry.

2. Open fixed joints and loosen support band
clamps as required in order to roll the air dis-
tributor sections over 180°.

NOTE

The fixed joints and floor drains should
remain open fo prevent water from stand-
ing in the pipe system and tank.
Equipment flooded by overflows, misdi-
rected sewage flows and excessive air-
borne dirt build-up will most likely require
cleaning prior to being placed in service.

CAUTION

The pipe will be exposed to UV light
degradation and heat build-up in the tank
bottom which may cause warping and
loss of some structural properties.

CAUTION

Standing water allowed fo freeze around
the pipe may break the pipe or may cause
the diffusers (ceramic) to crack.

SANITAIRE® r
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Contract #2024-090
Exhibit A

PIPE REPAIR
PROCEDURES

PROBLEM
,— 1) 4"o PIPE SECTION BOKEN OFF.

/" 2) 4" PIPE CONNECTION CRACKED,
MAY BE HARD TO DETECT UNTIL AR IS
TURNED ON. REPAIR

STEP No. (1)
USE A RECIPROCATING TYPE SAW

{SAWZALL) AND CUT THE PIPE SECTION |
OFF FLUSH WITH THE SADDLE AS SHOWN.

THREE SEPERATE COMPONENTS WITH
SOLVENT CEMENTED JOINTS

REPAIR
STEP No. (2)
REPAIR
1) CHAMFER THE INSIDE EDGE OF THE —_—
/' SADDLE OPENING TO REMOVE ANY SAW STEP No. (3)
NS.
/ SUFFRCEECTIONS 1) DETERMINE THE MANIFOLD PIPE (0.D.) AND
v \ 2) FILE THE SADDLE OPENING, USE A HALF QUANTITY OF BROKEN OR CRACKED AIR
\ / ROUND FILE. DISTRIBUTOR CONNECTIONS.
/
. 4 3) FILE OFF THE SADDLE PROJECTION ON 2) ORDER THE APPROPRIATE SADDLE REPAIR
| ;;\ /7\/ EACH SIDE OF THE OPENING. ASSEMBLY FROM THE SUPPLIER.

/o 3) CLEAN AND PRIME SURFACES PRIOR TO
\ / CEMENTING.
J
\ 4) SOLVENT GEMENT THE NEW SADDLE ASSEMBLY
) DIRECTLY OVER THE EXISTING SADDLE USING |
, : | A HEAVY BODY SOLVENT CEMENT. |
-
- |
) 5) SECURE SADDLE ASSEMBLY TO MANIFOLD WITH
/ (S5) STRAP CLAMPS PROVIDED WITH REPAIR KIT.
T

{\_/\ &) ALLDW APPROPRIATE CURE TIME.

SAN A

MANIFOLD REPAIR — AIR DISTRIBUTOR CONNECTION SADDLE REPLACEMENT
ON A 3-PIECE FABRICATED SADDLE ASSEMBLY

' SANITAIRE® 31
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PIPE REPAIR PROCEDURES

Contract #2024-090
Exhibit A

PROBLEM

~— 1) SPIGOT & RETAINING RING END OF

FIXED JOINT DAMAGED.

\\/

L THREE SEPARATE COMPONENTS
WITH SOLVENT CEMENTED JOINTS.

A

|
2250-15J

| |
[ ERE

22982

4" p PIPE SECTION BETWEEN SADDLE
& FIXED JOINT IS NOT DAMAGED.

REPAIR

STEP No. (1)

1) CUT THE SPIGOT & RETAINING RING END
OF THE FIXED JOINT OFF PERPENDICULAR
TO THE CONNECTION AT A DISTANCE DF
1/2" (12 mm) FROM THE REAR END OF THE
SOCKET FITTING.

2) DEBUR THE CUT PIPE END.

REPAIR

STEP No. (2)

1) OBTAIN THE REQUIRED QUANTITIES OF 4" g SCH 40
TO SEWER SIZE ADAPTERS AND SPIGOT
& RETAINING RING ASSEMBLIES (2250-1SJ & 2298-2)
FROM THE SUPPLIER.

2) CLEAN & PRIME THE CUT PIPE END AND THE SEWER
SIZE SOCKET END OF THE S5CH 40/SEWER SIZE
ADAPTER.

3) SOLVENT CEMENT THE SCH 40/SEWER SIZE
ADAPTER TO THE CUT PIPE END.

CLEAN & PRIME THE OUTSIDE FACE OF THE SPIGOT
& RETAINING RING AND THE SCH 40 SOCKET END
OF THE SCH 40/SEWER SI1ZE ADAPTER.

4

=

5) CAREFULLY SOLVENT CEMENT THE SPIGOT &
RETAINING RING END OF THE FIXED JOINT INTO
THE SCH 40 SOCKET END OF THE SCH 40/SEWER
SIZE ADAPTER. THE RETAINING RING MUST BE
FREE TO ROTATE. DO NOT ALLOW EXCESS GLUE

TO COME IN CONTACT WITH THE RETAINING RING.

SANB

32

MANIFOLD REPAIR - SPIGOT & RETAINING RING
AIR DISTRIBUTOR CONNECTION ON A 3-PIECE FABRICATED SADDLE ASSEMBLY
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Contract #2024-090
Exhibit A

PIPE REPAIR PROCEDURES

PROBLEM

1) 4" e PIPE SECTION VISIELY BROKEN OFF.

2) 4" g PIPE SECTION CRACKED. MAY BE

HARD TO DETECT UNTIL AIR IS
TURNED ON.

REPAIR

STEP No. (2)

1) CHAMFER THE INSIDE
EDGE OF THE SADDLE
OPENING TO REMOVE
ANY SAW CUT PROJECTIONS.

2) THE CLEAR DPENING DIAMETER
MUST BE 4-1/4" (108 mm) FOR
PROPER FIT OF NEW SADDLE

PIECE.

REPAIR |
STEP No. (1)
USE A RECIPROCATING TYPE SAW

(SAWZALL) AND CUT THE PIPE SECTION
OFF FLUSH WITH THE SADDLE AS SHOWN. |

@

REPAIR

STEP No. (3)

1) DETERMINE THE MANIFOLD PIPE (0.D.)
AND QUANTITY OF BROKEN OR CRACKED
PIPE CONNECTIONS.

2) ORDER THE APPROPRIATE SADDLE REPAIR
ASSEMBLY FROM THE SUPPLIER.

3) CLEAN AND PRIME SURFACES PRIOR TO |
CEMENTING.

4) SOLVENT CEMENT. THE NEW SADDLE ASSEMBLY
DIRECTLY OVER THE EXISTING SADDLE USING
A HEAVY BODY SOLVENT CEMENT. MAKE SURE
NEW SADDLE IS LEVEL TO PROPERLY ALIGN
WITH AIR DISTRIBUTOR.

5) SECURE SADDLE ASSEMBLY TO MANIFOLD
WITH (SS) STRAP CLAMPS PROVIDED WITH
REPAIR KIT.

! SANC I
MANIFOLD REPAIR — AIR DISTRIBUTOR CONNECTION SADDLE REPLACEMENT
ON A 1-PIECE MOLDED SADDLE ASSEMBLY
r SANITAIRE® 33
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Contract #2024-090
Exhibit A

PIPE REPAIR PROCEDURES

PROBLEM

1} SOCKET END OF FIXED .JOINT
CONNECTION 1S DAMAGED. EEA_IR_
4"g PIPE SECTION BETWEEN STEP No. (1)

SADDLE AND JOINT IS NOT 1) CUT THE SOCKET END OF THE FIXED
DAMAGED. JOINT OFF PERPENDICULAR TO THE
. CONNECTION AT A DISTANCE OF
1-1/2" (38 mm) FROM THE FACE OF

THE SOCKET END.

2) DEBUR THE CUT PIPE END.

/ / REPAIR
/' —< STEP No. (2)

| [ {0\ 1) OBTAIN THE REQUIRED QUANTITY OF
| [ , FIXED JOINT SOCKETS (2250-35J)
\ ‘ FROM THE SUPPLIER.

2) CLEAN & PRIME THE CUT PIPE END
‘ ‘ AND THE INSIDE OF THE SOCKET
|

END FITTING.

3) SOLVENT CEMENT THE SOCKET END
TO THE CUT PIPE END.

‘ 4) ALLOW ADEQUATE CURE TIME.

| ! 2250-3SJ
e
} e—— SAND

MANIFOLD REPAIR — SOCKET AIR DISTRIBUTOR CONNECTION ON A 1-PIECE
MOLDED SADDLE ASSEMBLY, 6" @ — 10" @ (150-250 mm &) MANIFOLDS

34 SANITAIRE® '
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Contract #2024-090
Exhibit A

PIPE REPAIR PROCEDURES

PROBLEM
1 ———————————————————————
/— 1) SOCKET END OF FIXED JOINT
CONNECTION IS DAMAGED. REPAIR
/ 4"g PIPE SECTION BETWEEN SADDLE STEP _‘Nu_ )

1) CUT THE SOCKET END OF THE FIXED
JOINT OFF PERPENDICULAR TO THE |
CONNECTION AT A DISTANCE OF
1-1/2" (38 mm) FROM THE FACE OF THE
SOCKET END. (

/ AND JOINT 15 NOT DAMA GED.

2) DEBUR THE CUT PIPE END. |

STEF No. (2)

| _REPAIF! ‘

Z

- —7\_ 1) OBTAIN THE REQUIRED QUANTITY OF

| \ MODIFIED FIXED JOINT SOCKETS

' ( (2250-3S.J) FROM THE SUPPLIER.
/ (1" OF SDCKET REMOVED) ‘
| I 2) CLEAN & PRIME THE CUT PIPE END
. AND THE INSIDE OF THE SOCKET |
i END FITTING.

3) SOLVENT CEMENT THE SOCKET END
TO THE CUT PIPE END.

4) ALLOW ADEQUATE CURE TIME.

1
|
1 | [
 p—— e .
I :
o MODIFIED |
g S550-3SJ

SANE

MANIFOLD REPAIR ~ SOCKET AIR DISTRIBUTOR CONNECTION ON A 1-PIECE
MOLDED SADDLE ASSEMBLY, 12" @ (300 mm &) MANIFOLDS

r SANITAIRE® 35
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Contract #2024-090
Exhibit A

PIPE REPAIR PROCEDURES

REPAIR
PROBLEM
' - = STEP Na. (1)
' CRACKED MANIFOLD PIPE SECTION.
CUT THE BROKEN PIPE SECTION OUT OF
THE MANIFOLD BETWEEN SADDLES. THE
CUT MUST BE PERPENDICULAR TO THE
MAY EXTEND CENTER OF PIPE. I

FURTHER DOWN PIPE

1) DETERMINE AND ORDER THE REQUIRED
REPAIR PARTS FROM THE SUPPLIER.

2) CUT A LENGTH OF REFAIR PIPE OF REPAIR ‘
THE CORRECT DIAMETER AND STEP No. (3)
QUANTITY OF PIPE SADDLES. |
1) OBTAIN THE PROPER SIZE AND TYPE OF
PVC COUPLINGS.

REMOVE SAW CUT BURRS BY FILING OR
SANDING THE OUTSIDE EDGE OF THE PIPE.

REPAIR
‘ STEP No. (2)

=

3) THE ENDS MUST BE CUT SQUARE.

4) DE-BURR THE ENDS OF THE PIPE. 2

SOLVENT CEMENT THE REPAIR SECTION TO
THE COUPLINGS AS REQUIRED.

USE A HEAVY BODY SOLVENT CEMENT
AND COMPATIBLE PRIMER

TO MAKE GLUE JOINTS.

~

3) SOLVENT CEMENT THE REPAIR SECTION TO
THE ORIGINAL MANIFOLD SECTIONS. MAKE
SURE THE MANIFOLD AIR DISTRIBUTOR
CONNECTIONS ARE LEVEL.

\_ LEVEL MANIFOLD
CONNECTION

SANF

MANIFOLD REPAIR — CRACKED MANIFOLD PIPE SECTION

36 SANITAIRE® '
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Contract #2024-090
Exhibit A

PIPE REPAIR PROCEDURES

PROBLEM

1) IN-LINE MANIFOLD AIR DISTRIBUTOR
CONNECTION INSTALLED OUT OF
HORIZONTAL LEVEL CAUSING AIR
DISTRIBUTOR TO BE OUT OF LEVEL. REPAIR
(SHOWN ON SKETCH)

STEP No. (1)
2) RAISED MANIFOLD AIR DISTRIBUTOR
CONNECTION INSTALLED OUT OF VERTICAL USE A RECIPROCATING TYPE SAW
PLUMB CAUSING AIR DISTRIBUTOR TO (SAWZALL) AND CUT THE SFIGOT SECTION
BE OUT OF LEVEL OFF FLUSH WITH THE SADDLE AS SHOWN.

OUT OF LEVEL

OUT OF LEVEL™ |

REPAIR |
STEP No. (2)

1) REFER TO DRAWING SAN A IF THE AIR ‘
DISTRIBUTOR CONNECTION IS A
FABRICATED 3-PIECE SADDLE WITH A
SPIGOT AND RETAINING RING. ‘

2) REFER TO DRAWING SAN C IF THE AIR
DISTRIBUTOR CONNECTION IS A MOLDED
1-PIECE SADDLE WITH A SOCKET FITTING.

MANIFOLD REPAIR — MISALIGNED AIR DISTRIBUTOR CONNECTION

r SANITAIRE® 37
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Contract #2024-090

Exhibit A
|
| ,ﬁ
\‘
| |
| = & h PROBLEM
-J'- DAMAGED FIXED JOINT OR EXPANSION JOINT
| 1
| |
| ,——7
| 5 A) FIXED JOINT SOCKET 2250-35
8 £
| < . :[ REPAIR
‘ — B) FIXED JOINT SPIGOT 2250-1SJ — |
_ FIXED JOINT RETAINING RING 2298-2 STEP Na. (1) 1
|
| C) EXPANSION JOINT BARREL 2306-1XS REMOVE DAMAGED JOINT END BY CUTTING
. N / EXPANSION JOINT RETAINING RING 2306-2XR THE ATTACHED PIPE SECTION AT A
\ / o ] DISTANCE OF (1/2") FROM THE END OF
o THE FITTING.

CARE SHOULD BE TAKEN TO MAKE CUT AS
SQUARE AS POSSIBLE.

Y
rrrr

DE-BURR PIPE END.

* 2250-3 IS A SPLINED SOCKET ! |
» 2250-1 IS A NOTCHED SPIGOT

| i
___————"_-__.
| \
[ \
- REPAIR , [ |
h STEP No. (2) | ‘
_— T 1) OBTAIN THE REQUIRED QUANTITY OF , CUTLINE |
v . REPAIR PARTS FROM SUPPLIER. T
| | |
AND PRI T PIPE END. [
- 2) CLEAN AND PRIME CU D . o R
| 3) CLEAN AND PRIME THE INSIDE OF THE |
| ——— SMALL OR SEWER SIZE END OF A PVC
|| SCH 40/SEWER ADAFTOR. 1 ‘
| | |
. 4) SOLVENT CEMENT THE PIPE ADAFTOR l i
' . TO THE PIPE END. Zl
| 4 =| |
| |5SH0SEW 5) CLEAN AND PRIME THE OPPOSITE END ol |
| OF THE SCH 40/SEWER ADAPTOR. o
5,6,7 )
| 6) CLEAN AND PRIME THE OUTSIDE FACE { |
| OF THE REQUIRED JOINT REPAIR |
[ 2250-1SJ | END. [ —— |
|
| —_— S 7) SOLVENT CEMENT THE JOINT END
i — INTO SCH 40/SEWER PIPE ADAPTOR.
|
A NOTE:
| | IF A SPIGOT AND RETAINING RING IS USED.
- - DO NOT PUSH THE SPIGOT SO FAR INTO THE |
| 2250-358J PIPE ADAPTOR WHERE FREE ROTATION OF ,
[ I—— THE RETAINING RING IS PROHIBITED. THE '
| =—= AETAINING RING MUST BE FREE TO ROTATE. |
| |
| OR |
| I
]
| |2308-1xs
[ |
| }
[ —
|
]
|
SANH

AIR DISTRIBUTOR REPAIR — DAMAGED FIXED JOINT SPIGOT END, SOCKET END OR

EXPANSION JOINT SOCKET END
SANITAIRE® r
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Contract #2024-090
Exhibit A

PIPE REPAIR PROCEDURES

PROBLEM

| PIN HOLE LEAK AROUND THE EDGE OF THE AIR DISTRIBUTOR
| PIPE CONNECTION SADDLE AS EVIDENT BY
AIR RELEASE AT START-UP

REPAIR ‘

STEP No. (1)

1) APPLY A BEAD OF HEAVY BODY
SOLVENT CEMENT AROUND THE EDGE OF |
THE PIPE SADDLE.

2) ALLOW ADEQUATE CURE TIME.

SAN [

MANIFOLD REPAIR — PIN HOLE LEAK AROUND THE EDGE OF THE AIR DISTRIBUTOR

SADDLE CONNECTION

A

\//// |
| SJvaNee

PROBLEM

DAMAGED OR BROKEN RETAINING RING(2295-2)

il

L B

-

I

REPAIR

STEP Na. (1)

USING A HAND HELD HACKSAW OR
PVC PIPE SAW CAREFULLY CUT-OFF
THE DAMAGED RETAINING RING.

STEP No. (2)

OBTAIN THE REQUIRED QUANTITY OF
REPAIR RINGS FROM THE SUPPLIER.
INSTALL NEW SPLIT FIXED JOINT
RETAINING RING No.2299-REP

SAN J

AIR DISTRIBUTOR REPAIR — DAMAGED FIXED JOINT RETAINING RING

r SANITAIRE®
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Contract #2024-090
Exhibit A

PIPE REPAIR PROCEDURES

PROBLEMS

(A) CRACKED AIR DISTRIBUTOR PIPE.
(B) CRACKED DIFFUSER HOLDER.
(C) CHIPPED DIFFUSER HOLDER.

(D) OUT OF ROUND DIFFUSER HOLDER (RARE)
WILL NOT SEAL.

(E) DIFFUSER HOLDER BROKEN OFF.

THE REPAIR OF THE ABOVE LISTED |
PROBLEMS INVOLVES CUTTING OUT AND

REPLACING & PIPE SECTION. THE NUMBER

OF DIFFUSERS THAT REQUIRE REMOVAL 1
WILL VARY DEPENDING ON THE EXTENT

OF THE DAMAGE. |

REPAIR

(1) REMOVE DIFFUSERS AS APPLICABLE FRON DAMAGED PIPE SECTION. l

(2) CUT OUT DAMAGED PIPE SECTION. THE MINIMUM DISTANCE THE PIPE |
SHOULD BE CUT FROM ANY ADJACENT DIFFUSER IS 6" (150 mm). IF THE
CUT POINT FALLS ON A SUPPORT LOCATION MOVE OFF THE SUPPORT ‘
LOCATION TOWARDS THE NEXT DIFFUSER IF SPACING ALLOWS OR MOVE
DOWN TO SPACE BETWEEN NEXT DIFFUSER FOR TIGHTLY SPACED DIFFUSERS. |
|

3) FROM A SPARE DISTRIBUTOR SECTION OR
REPAIR MATERIALS SENT BY THE SUPPLIER [
CUT A SECTION TO THE REQUIRED LENGTH I
WITH THE APPROPRIATE NUMBER OF |
DIFFUSERS AT THE CORRECT |
DIFFUSER SPACING.

4) DEBUR, CLEAN AND PRIME ALL CUT ENDS. |

5) USE TWO 4" PVC SEWER SIZE COUPLINGS AND |
SOLVENT CEMENT THE REPAIR PIPE SECTION
INTO PLACE.

6) ALL DIFFUSERS MUST BE KEPT ON THE SAME PLANE.

7) ALLOW APPROPRIATE CURE TIME. INSTALL THE DIFFUSERS, TIGHTEN ANY SUPPORTS THAT MAY |

HAVE BEEN LOOSENED, TEST AND PUT BACK IN SERVICE. |
SAN K

40

AIR DISTRIBUTOR REPAIR — DAMAGED DIFFUSER HOLDER OR PIPE AND OBSTACLE,
' PIPE RE-ROUTING REQUIREMENTS

SANITAIRE® r
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Contract #2024-090

Exhibit A

PIPE REPAIR PROCEDURES

PIPE DAMAGE.

F) DIFFUSER HOLDER POPPED OFF PIPE WITH NO

1) CLEAN HOLDER AREA OF ANY OLD SOLVENT CEMENT RESIDUE.

2) PRIME HOLDER AREA AND BOTTOM OF DIFFUSER HOLDER.

3) USE A HEAVY BODY SOLVENT CEMENT
AND ATTACH HOLDER ON PIPE.

4) ALLOW APPROPRIATE CURE TIME.

[~ SUPPORT HERE

/ .
{ 4
[k
/—-'-—/"x—-\b‘
|

T

r

L

|

| 9" MIN,
—— —

5" MIN, ;
e

PROBLEM .

G) AIR DISTRIBUTOR INSTALLATION RE@UIRES ROUTING AROUND AN OBSTACLE

REPAIR

USE 80° SEWER S(ZE PVC SOCKET ELBOWS, SANITAIRE P.N. 4SEW-EL9 AND 4.215%0.D.

SEWER PIPE TO MAKE NECESSARY MODIFICATIONS.

MAKE SURE THE OFFSET AIR DISTRIBUTOR RUN IS ADEQUATELY SUPPORTED.

SANL |

 PIPE RE-ROUTING REQUIREMENTS (Continued)

' SANITAIRE®
72 0f 75

AIR DISTRIBUTOR REPAIR —~ DAMAGED DIFFUSER HOLDER OR PIPE AND OBSTACLE,
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NOTES

Contract #2024-090
Exhibit A

42
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Contract #2024-090

Exhibit A
BID SUMMARY e
=L
=
=
—]
BID SUMMARY i
=]
(Vendor Name)
Hereby submits to the City of Northglenn, Colorado the following bid items complete and in place as specified for the:
WWTF Aeration Diffuser Replacement - IFB 2024-002
Remove and replace in kind, complete aeration
diffuser replacement system in Aeration Basin 1.
1 Inclusive of all labor, materials, equipment, and 1 LS | $104,556 $ 104,556
incidentals to replace the aeration diffuser system
to the limits shown in Exhibit A.
Remove and replace stainless steel support
2 bases and drill new anchor hole(s) in Aeration 30 EA |$156 $4,680
Basin 1 as shown in Exhibit A, as necessary.
Remove and replace in kind, complete aeration
diffuser replacement system in Aeration Basin 2.
BA-1 |Inclusive of all labor, materials, equipment, and 1 LS $ 104,556 $104,556
incidentals to replace the aeration diffuser system
to the limits shown in Exhibit A.
Remove and replace stainless steel support
BA-2 |bases and drill new anchor hole(s) in Aeration 30 EA |$156 $4,680
Basin 2 as shown in Exhibit A, as necessary.
1327708 =
Contract is awarded for Base Bid items #1 and 2, and Bid Alternates BA-1 and BA-2 for a total E
of two hundred eighteen thousand four hundred seventy-two dollars ($218,472). g
E
=
20l
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