
 

JORDAN VALLEY WATER CONSERVANCY DISTRICT 
 

JVWTP Air Scour Blower Replacement 
 

December 6, 2018 
 

 
DESCRIPTION OF WORK:  This project supplies one replacement air scour blower 
package for the Jordan Valley water Treatment Plant East air scour blower.  The 
package consists of one 1200 rpm air scour blower (6.5 psi), one inlet silencer, one 
outlet silencer, and one pressure relief valve.  
 
A similar air scour blower was recently purchased for the west bower.  An alternate bid 
is requested for an exact equivalent to this 1800 rpm newly purchased blower. 
 
PROJECT SCHEDULE:  Project schedule on this project is critical. The equipment shall 
be delivered by May 1, 2019 assuming issuance of a purchase order by January 30, 
2019.  If the work is not completed within the specified time frame, the bidder herein 
agrees to accept liquidated damages in the amount of $500 per day.  Alternate bid 
schedules may be provided with extended delivery dates for consideration but shall not 
be part of the base bid. 

 
RECEIPT OF BIDS:  Bids will be received by Jordan Valley Water Conservancy 
District, attention David McLean at 8215 South 1300 West, West Jordan, Utah 
84088, or via email to dmclean@jvwcd.org before 1:00 pm December 20, 2018. 
 
OBTAINING CONTRACT DOCUMENTS:  The Contract Documents are entitled: 
"JVWTP Air Scour Blower Replacement".  All Contract Documents may be obtained 
on the District’s website (www.jvwcd.org) beginning December 6, 2018.  Prospective 
bidders must register at the District’s web site under the project to receive project 
notifications and addenda, if any.  Contractors are required to check the District’s web 
site for any addenda prior to submitting a responsive bid.  Bids determined to be non-
responsive may be rejected. 
 
JVWCD project manager/contact person:  David McLean, PE 
Telephone Number:  (801) 565-4300 
 
Equipment Delivery: The equipment shall be delivered to the site of the Jordan Valley 
Water Treatment Plant, 15305 South 3200 West, Herriman, Utah 84065 by the date 
specified. The equipment will be installed by the purchaser’s staff. 

 
AWARD OF CONTRACT:  An Award of Contract, if awarded, will be made within 30 
calendar days of the opening of bids.  Contract will be awarded in the best interest of 
the owner. 

BONDS:  Bid Bonds and Performance Bonds will not be required for this project. 

http://www.jvwcd.org/


 

BIDDER REQUIREMENTS:. The successful bidder will have completed a minimum of 
five projects of similar nature. The Owner shall be entitled to contact each and every 
reference listed by the contractor.  

Job Name/Description Contact 
1.  
2.  
3.  
4.  
5.  
 
The Bidder shall furnish the information required in the bid schedule.  Failure to comply 
with this requirement may render the Bid non-responsive and subject to rejection.  
Additional sheets shall be attached as required to indicate compliance of the equipment 
with the project specifications. 
 

ADDRESS AND MARKING OF BID:  The envelope enclosing the bid shall be sealed 
and addressed to the Jordan Valley Water Conservancy District and delivered or mailed 
to 8215 South 1300 West, West Jordan, Utah 84088. The envelope shall be plainly 
marked in the upper left-hand corner with the name and address of the bidder and shall 
bear the words "Bid for," followed by the title of the Contract Documents for the work 
and the date and hour of opening of bids. Electronic bids shall be submitted to the 
project manager as an email attachment with the words “Bid for,” followed by the title of 
the Contract Documents for the work and the date and hour of opening of bids in the 
subject line of the email. 

PROJECT ADMINISTRATION:  All questions relative to this project prior to the opening 
of bids shall be directed to the Project Manager for the project.   

OWNER'S RIGHTS RESERVED:   The Owner reserves the right to reject any or all 
bids, to waive any informality in a bid, and to make awards in the interest of the Owner. 

 
Owner/ Engineer 

Jordan Valley Water Conservancy District 
Project Manager:   David McLean, PE 

8215 South 1300 West 
West Jordan, Utah 84088 

Telephone: (801) 565-4300 
Email: dmclean @jvwcd.org 

 
   

JORDAN VALLEY WATER CONSERVANCY DISTRICT 

 

 



3 
I:\WATER TREATMENT PLANTS\JVWTP\4070- Replace Air Scour System\pre-purchase blower east (by engineering)\bid documents\Working Files\Bid Documents Version 1.0.doc 

INSTRUCTIONS TO BIDDERS 
 

WARRANTY:  The successful bidder shall warrant the equipment and installation to be 
free of defects in materials and workmanship for a period of one (1) year following 
satisfactory start-up and testing of the equipment.   

 
 
SCOPE OF WORK: 
Supplier shall fabricate, and deliver equipment meeting the contract specifications by 
the date indicated.  Installation of said equipment will be by JVWCD staff under 
supervision of the supplier.   
 
Bid shall include on-site inspection of the installation and equipment start-up by a 

qualified representative 
 
 
PROJECT SPECIFICATIONS: 
 

01 33 00 Submittals 
45 05 21 Electric Motors 
43 11 33 Rotary Blowers 
 
 

EXHIBITS: 
 
 Exhibit A-Layout Drawing 

Exhibit B-Check Valve 
Exhibit C-Photos of west blower 
Exhibit D-Photos of east blower (to be replaced) 
Exhibit E-Photos of existing outlet silencer (to be replaced) 
Exhibit F-Submittal of new west blower 
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AWARD OF PURCHASE ORDER 
 
 
 
 
 
The Jordan Valley Water Conservancy District (Owner) hereby accepts your Bid dated 
_________________. In accordance with your Bid and the Owner’s Contract Documents dated 
_____________________, the Owner has created a purchase order in the amount of 
$________________ for the project entitled “JVWTP Air Scour Blower Replacement”. The 
completion date is May 15, 2019. 
 
You should sign and return this Award of Purchase Order within 10 calendar days from the date 
of this notice to you. 
Sincerely, 

 

Alan E. Packard, PE 
Assistant General Manager and Chief Engineer 

      
Award Date 

 

ACCEPTANCE OF AWARD 

_________________________________________, a corporation qualified to do business in 
the State of Utah, hereby agrees to perform as specified in its Bid, the Owner’s Contract 
Documents, and this Award of Purchase Order. 

_____________________________________ 
 
 
Signature 
 
 
Title 
 
 
Acceptance Date 
 
Attachments: Bid and bid support data 
 



Item No. Description Quantity Unit Unit Price Item Total

101
Replacement Air Blower Package (1200 rpm, east 
blower) 1 EA $ $

102 Inlet Filter and Silencer (1200 rpm east blower) 1 EA $ $

103 Pressure Relief Valve (1200 rpm east blower) 1 EA $ $

104
Discharge Silencer 316L SS (for combined pressure 
piping) 1 EA $ $

105 Discharge Check Valve (east blower,allowance) 1 EA 13,000.00$                   13,000.00$          

106 Inlet Filter and Silencer (for existing west blower) 1 EA $ $

107 Pressure Relief Valve (for existing west blower) 2 EA $ $

108 Discharge Check Valve (west blower,allowance) 1 EA 13,000.00$                   13,000.00$          

Total

Bid Schedule 1 Bid total in words

Item No. Description Quantity Unit Unit Price Item Total

101a
Replacement Air Blower Package (1800 rpm east 
blower, exact match to west blower) 1 EA $ $

102a Inlet Filter and Silencer (1800 rpm east blower) 1 EA $ $

103a Pressure Relief Valve (1800 rpm east blower) 1 EA $ $

104a
Discharge Silencer mild steel (for combined 
pressure piping) 1 EA $ $

Note:  

1

2

3

4

Bidders are not required to submit prices on each and every bid item.  

Owner would award either Item 101 or 101a; but not both.

Owner would award either Item 103 or 103a; but not both.

BID ITEMS – BID SCHEDULE 1

BID SCHEDULE 

JVWCD Air Scour Blower Replacement

ALTERNATE BID ITEMS – BID SCHEDULE 2

Owner would award either Item 102 or 102a; but not both.



BID SCHEDULE 
CONTRACTOR INFORMATION 

 
 
Bidder (Company name):             
 
 
By:         Dated:        
  (Signature) 
 
Name:        Title:         
 
 
 
 
1. Contractor's name: ________________________________________________  
 
2. Contractor’s address: ______________________________________________  
  _______________________________________________________________  
  _______________________________________________________________  
  
 Contractor’s Primary Contact: ________________________________________  
 
 Email address of Contractor’s primary contact: ___________________________ 
 

Contractor's telephone number: ______________________________________  
 
3. Utah Department of Commerce Information 
 Business Entity Number: ____________________________________________  
 Delinquent Date:  __________________________________________________  
 
4. Contractor's Utah License Number: ____________________________________  
 Expiration Date: ___________________________________________________  
 Primary Classification: ______________________________________________  
 Supplemental Classification held, if any: ________________________________  

5. Number of years as a contractor in work of this type: 
 
   __________________________________________________________  
 
6. As necessary, attach to your bid technical information showing compliance with 

the defined scope of work and/or technical specifications. 
 

7. As necessary, attach to your bid technical information showing compliance with 
the defined scope of work and/or technical specifications. 
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SPECIFICATIONS 
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SECTION 01 33 00 

SUBMITTAL PROCEDURES 

PART 1  GENERAL 

1.01 SUBMITTALS  

A. Submittals covered by these requirements include manufacturers' information, shop 
drawings, test procedures, test results, samples, requests for substitutions, and 
miscellaneous work-related submittals. Submittals shall also include, but not be limited 
to, all mechanical, electrical and electronic equipment and systems, materials, 
reinforcing steel, fabricated items, and piping and conduit details. The supplier shall 
furnish all drawings, specifications, descriptive data, certificates, samples, tests, 
methods, schedules, and manufacturer's installation and other instructions as 
specifically required in the contract documents to demonstrate fully that the materials 
and equipment to be furnished and the methods of work comply with the provisions and 
intent of the contract documents. 

1.02 SUPPLIERS'S RESPONSIBILITIES 

A. General: 
1. The Supplier shall be responsible for the accuracy and completeness of the 

information contained in each submittal and shall assure that the material, 
equipment or method of work shall be as described in the submittal. The Supplier 
shall verify that all features of all products conform to the specified requirements. 
Submittal documents shall be clearly edited to indicate only those items, models, or 
series of equipment, which are being submitted for review. All extraneous materials 
shall be crossed out or otherwise obliterated. The Supplier shall ensure that there is 
no conflict with other submittals and notify the Owner in each case where his 
submittal may affect the work of the Owner.  

2. The Supplier shall coordinate submittals with the work so that work will not be 
delayed. He shall coordinate and schedule different categories of submittals, so that 
one will not be delayed for lack of coordination with another. No extension of time will 
be allowed because of failure to properly schedule submittals. The Supplier shall not 
proceed with work related to a submittal until the submittal process is complete. This 
requires that submittals for review and comment shall be returned to the Supplier 
stamped "No Exceptions Taken" or "Make Corrections Noted." 

3. The Supplier shall certify on each submittal document that he has reviewed the 
submittal, verified field conditions, and complied with the contract documents. 

4. The Supplier may authorize in writing a material or equipment Supplier to deal 
directly with the Owner with regard to a submittal. These dealings shall be limited to 
contract interpretations to clarify and expedite the work. 

1.03 CATEGORIES OF SUBMITTALS 

A. General: 
a. Submittals fall into three general categories; Action Submittals - Action 

Submittals require review and response by the Engineer before the Supplier 
proceeds with incorporating the equipment, materials, or procedure addressed in 
a submittal into the work.  Review comments for Action Submittals, and the 
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subsequent actions of the Supplier based on the review comments, shall 
conform to REVIEW ACTION requirements specified in this section. 

b. Informational Submittals- Informational Submittals are examined to verify that 
the information has been furnished as specified.  If the information has not been 
furnished as specified the submittal will be returned marked “MAKE 
CORRECTIONS NOTED” and any deficiencies will be noted.  If the information has 
been furnished as specified the submittal will be returned marked “RECEIPT 
ACKNOWLEDGED”.  

c. Closeout Submittals – Closeout Submittals consist of documentation that is not 
available for review at the time Action Submittals are submitted for review or 
documentation that is typically generated or furnished following incorporation of 
the equipment, materials, or procedure into the work.  Closeout submittals 
include spare parts inventory listing, spare parts, extra stock materials, special 
tools and other materials or components that are furnished separate from the 
installed and completed work. Closeout Submittals require review and response 
by the Engineer.  Closeout Submittal requirements are not satisfied until they 
have been reviewed and returned marked “NO EXCEPTIONS TAKEN” or “MAKE 
CORRECTIONS NOTED”.  

2. At the beginning of work, the Owner will furnish the Supplier lists of those submittals 
specified in the project manual. Two separate lists will be provided: submittals for 
review and comment and product data (submittals) for information only. 

B. Submittals for review and comment: 
1. All submittals except where specified to be submitted as product data for information 

only shall be submitted by the Supplier to the Owner for review and comment. 

C. Submittals (product data) for information only: 
1. Where specified, the Supplier shall furnish submittals (product data) to the Owner for 

Information only.  

1.04 TRANSMITTAL PROCEDURE 

A. General: 
1. All submittals shall be prepared and submitted in electronic format (pdf) complete 

with cover sheet, index, bookmarks, and applicable specifications with notes 
acknowledging compliance or calling out deviations for each section. 

2. A separate form shall be used for each specific item, class of material, equipment, 
and items specified in separate, discrete sections, for which the submittal is 
required. Submittal documents common to more than one piece of equipment shall 
be identified with all the appropriate equipment numbers. Submittals for various 
items shall be made with a single form when the items taken together constitute a 
manufacturer's package or are so functionally related that expediency indicates 
checking or review of the group or package as a whole. 

3. A unique number, sequentially assigned, shall be noted on the transmittal form 
accompanying each item submitted. Original submittal numbers shall have the 
following format: "XXX"; where "XXX" is the sequential number assigned by the 
Supplier. Resubmittals shall have the following format: "XXX-Y"; where "XXX" is the 
originally assigned submittal number and "Y" is a sequential letter assigned for 
resubmittals, i.e., A, B, or C being the 1st, 2nd, and 3rd resubmittals, respectively. 
Submittal 25B, for example, is the second resubmittal of submittal 25. 
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a. Prepare resubmittal, if applicable. Clearly identify each correction or change 
made. Include a response in writing to each of the Engineer’s comments or 
questions for submittal packages that are resubmitted in the order that the 
comments or questions were presented throughout the submittal. Acceptable 
responses to Engineer’s comments are listed below:  
1) “Incorporated” Engineer’s comment or change is accepted and appropriate 

changes are made.  
2) “Response” Engineer’s comment not incorporated. Explain why comment is 

not accepted or requested change is not made. Explain how requirement will 
be satisfied in lieu of comment or change requested by Engineer. 

b. Any resubmittal that does not contain responses to the Engineer’s previous 
comments shall be returned for Revision and Resubmittal. No further review by 
the Engineer will be performed until a response for previous comments has been 
received. 

c. Review costs:  
1) Costs incurred by Owner as a result of additional reviews of a particular 

submittal after the second time it has been reviewed shall be borne by 
Supplier.  

2) Reimbursement to Owner will be made by deducting such costs from 
Suppliers subsequent progress payments. 

B. Deviation from contract: 
1. If the Supplier proposes to provide material, equipment, or method of work which 

deviates from the project manual, he shall indicate so under "deviations" on the 
transmittal form accompanying the submittal copies. 

C. Submittal completeness: 
1. Submittals which do not have all the information required to be submitted, including 

deviations, are not acceptable and will be returned without review. 

1.05 REVIEW PROCEDURE 

A. General: 
1. Submittals are specified for those features and characteristics of materials, 

equipment, and methods of operation which can be selected based on the Supplier's 
judgment of their conformance to the specified requirements. Other features and 
characteristics are specified in a manner which enables the Supplier to determine 
acceptable options without submittals. The review procedure is based on the 
Supplier's guarantee that all features and characteristics not requiring submittals 
conform as specified. Review shall not extend to means, methods, techniques, 
sequences or procedures of construction, or to verifying quantities, dimensions, 
weights or gages, or fabrication processes (except where specifically indicated or 
required by the project manual) or to safety precautions or programs incident thereto. 
Review of a separate item, as such, will not indicate approval of the assembly in 
which the item functions. 

2. When the contract documents require a submittal, the Supplier shall submit the 
specified information as follows: 
a. One electronic (pdf) copy  
b. Two samples whenever a physical sample or color reference is required. 
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B. Submittals for review and comment: 
1. Unless otherwise specified, within 14 calendar days after receipt of a submittal for 

review and comment, the Owner shall review the submittal and return to the 
Supplier. The reproducible original will be retained by the Owner. The returned 
submittal shall indicate one of the following actions: 
a. If the review indicates that the material, equipment or work method complies 

with the project manual, submittal copies will be marked "NO EXCEPTIONS 
TAKEN." In this event, the Supplier may begin to implement the work method or 
incorporate the material or equipment covered by the submittal. 

b. If the review indicates limited corrections are required, copies will be marked 
"MAKE CORRECTIONS NOTED." The Supplier may begin implementing the work 
method or incorporating the material and equipment covered by the submittal in 
accordance with the noted corrections. Where submittal information will be 
incorporated in O&M data, a corrected copy shall be provided. 

c. If the review reveals that the submittal is insufficient or contains incorrect data, 
copies will be marked "AMEND AND RESUBMIT." Except at his own risk, the 
Supplier shall not undertake work covered by this submittal until it has been 
revised, resubmitted and returned marked either "NO EXCEPTIONS TAKEN" or 
"MAKE CORRECTIONS NOTED." 

d. If the review indicates that the material, equipment, or work method does not 
comply with the project manual, copies of the submittal will be marked 
"REJECTED - SEE REMARKS." Submittals with deviations which have not been 
identified clearly may be rejected. Except at his own risk, the Supplier shall not 
undertake the work covered by such submittals until a new submittal is made 
and returned marked either "NO EXCEPTIONS TAKEN" or "MAKE CORRECTIONS 
NOTED." 

C. Submittals (product data) for information only: 
1. Such information is not subject to submittal review procedures and shall be provided 

as part of the work under this contract and its acceptability determined under normal 
inspection procedures. 

1.06 EFFECT OF REVIEW OF SUPPLIER'S SUBMITTALS: 

A. General: 
1. Review of contract drawings, methods of work, or information regarding materials or 

equipment the Supplier proposes to provide, shall not relieve the Supplier of his 
responsibility for errors therein and shall not be regarded as an assumption of risks 
or liability by the Owner, or by any officer or employee thereof, and the Supplier shall 
have no claim under the contract on account of the failure, or partial failure, of the 
method of work, material, or equipment so reviewed. A mark of "NO EXCEPTIONS 
TAKEN" or "MAKE CORRECTIONS NOTED" shall mean that the Owner has no objection 
to the Supplier, upon his own responsibility, using the plan or method of work 
proposed, or providing the materials or equipment proposed. 

 

END OF SECTION 
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SECTION 43 05 21 

COMMON MOTOR REQUIREMENTS FOR EQUIPMENT 

PART 1  GENERAL  

1.01 SUMMARY 

A. Section Includes: 
1. Squirrel cage type, AC induction motors, up to 500 HP, for up to 4 poles (3600 or 

1800 rpm nominal), or up to 250 HP for over 6 poles (1200 rpm or slower) shall be 
per NEMA MG1, Small or Medium. 

2. Special purpose motors with features or ratings which are not specified herein, are 
specified in the particular equipment specifications. 

1.02 REFERENCES 

A. This section contains references to the following documents.  They are a part of this 
section as specified and modified.  Where a referenced document contains references to 
other standards, those documents are included as references under this section as if 
referenced directly.  In the event of conflict between the requirements of this section and 
those of the listed documents, the requirements of this section shall prevail. 

 

Reference Title 
ABMA 9 Load Ratings and Fatigue Life for Ball Bearings 

ABMA 11 Load Ratings and Fatigue Life for Roller Bearings 

IEEE 112 Standard Test Procedures for Polyphase Induction Motors and Generators 

IEEE 841 Standard for Petroleum and Chemical Industry- Premium-Efficiency, Severe Duty Totally 
Enclosed Fan-Cooled (TEFC) Squirrel Cage Induction Motors - Up to and Including 500 
HP 

NEMA ICS 2 Industrial Control and Systems Controllers, Contactors and Overload Relays Rated Not 
More Than 2000 Volts AC or 750 Volts DC  

NEMA 250 Enclosures for Electrical Equipment (1000 volts maximum) 

NEMA MG 1 Motors and Generators 

Department of Energy        Energy Policy and Conservation Act, Final Rules EERE-2010-BT-STD-0027-0117  

UL 674 Electric Motors and Generators for Use in Division 1 Hazardous (Classified) Locations 

UL 1004 Electric Motors 
 

1.03 DEFINITIONS 

A. Terminology used in this Section conforms with NEMA MG-1. Motors covered in this 
specification are those defined in NEMA MG1 as Small (Fractional) and Medium (Integral) 
AC induction motors.   

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Unit Responsibility: Where Unit Responsibility is specified in the driven equipment 
sections of these specifications, the motor supplier shall coordinate with the provider of 
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the driven equipment to verify that the motor provided under this section is fully 
compatible with and meets the specified performance requirements for that equipment.    

1.05 SUBMITTALS 

A. Action Submittals: 
1. Procedures: Section 01 33 00. 

a. Copy of this Section, with each paragraph check-marked to indicate specification 
compliance or marked to indicate requested deviations from specification 
requirements.   

b. Check-marks () to denote full compliance with a paragraph as a whole. 
Underline deviations and denote by a number in the margin to the right of the 
identified paragraph. The remaining portions of the paragraph not underlined will 
signify compliance. Include a detailed, written justification for each deviation. 

c. Failure to include a copy of the marked-up specification sections with 
justification(s) for any requested deviation will cause rejection of the entire 
submittal with no further consideration. 

2. Motor Data Sheets specified in this Section. 
a. Motors in conformance with IEEE 841: Manufacturers to complete IEEE Standard 

841 Data Sheet for AC Induction Motors. 
b. Motor Speed-Torque curve 

3. Routine Factory test data for polyphase motors. 
a. High-potential test. 

4. Factory test data, from required dynamometer tests, where specified.  
5. Vibration level when measured in accordance with NEMA MG 1, for all IEEE 841 

motors, and where elsewhere specified. 
6.  Motor heating curve, where specified, 
7. Motor mounting, outline, dimensions, and weight. 
8. Motor bearing and winding RTDs (resistance temperature detector), where specified. 
9. Motor winding thermostat or thermistor, where specified. 
10. Motor winding space heaters, where specified. 
11. Motor nameplate data. 

B. Informational Submittals: 
1. Procedures: Section 01 33 00.  
2. Operation and maintenance manuals. 

1.06 QUALITY ASSURANCE 

A. Factory Testing: 
1. Test each motor as follows 

a. No load current and speed. 
b. Locked rotor current. 
c. Winding Resistance. 
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d. Four-hour heat runs.  Measure winding and bearing temperature and inspect 
bearing at end of heat run. 

e. Hi-pot test in accordance with NEMA MG1-20.47. 
f. The specified tests shall be performed in accordance with NEMA MG1-12 or 

MG1-20, as applicable.  Copies of the results, plus the computer design 
calculations printout for efficiency and power factor (at 100 percent, 75 percent 
and 50 percent of full load) and locked rotor current shall be provided. 

B. Where specified for use in corrosive or hazardous locations, motor testing shall 
additionally be per IEEE 841. Test report shall be certified by the motor manufacturer’s 
test personnel and submitted to the Engineer. 
1. For motors larger than 100 horsepower, test and submit results for the following: 

a. Routine tests per NEMA MG1 and IEEE 112. Provide tests as noted in paragraph 
1.05 Factory Testing.  Test report shall be certified by the motor manufacturer's 
test personnel and submitted to the Engineer. 

b. For motors larger than 200 horsepower, efficiency and power factor by Test 
Method B, IEEE 112. Submit Form B and B-2. 

1.07 DELIVERY, STORAGE AND HANDLING 

A. Procedures shall be in accordance with Section 43 11 33. 

1.08 SPECIAL WARRANTY 

A. Provide warranty in accordance with Section 43 11 33. 

B. Submit warranties in writing to include 100 percent full payment coverage for parts and 
labor for repair or replacement of the motor (s) during the warranty period.  

PART 2  PRODUCTS  

2.01 MANUFACTURERS 

A. The following candidate manufacturers are capable of producing equipment and/or 
products that will satisfy the requirements of this Section. The manufacturer’s standard 
product may require modification to conform to specified requirements: 
1. Baldor 
2. General Electric 
3. Siemens 
4. US Motors  
5. WEG  
6. Approved Equal 

2.02 PERFORMANCE/DESIGN CRITERIA 

A. Service Conditions: 
1. Temperature: -25-degree C to +40 degree C. 
2. Altitude: 4733 feet above sea level minimum. 
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3. Derate motors for higher ambient temperature and for higher altitude with motor size 
based on brake-horsepower. 

B. Design Requirements: 
1. Operation: Continuous.  
2. Compliance: Energy Policy Act of 1992 (EPAct), Final Rule 2014. 
3. Tolerance: +/- 10-percent of rated voltage at rated frequency; +/- 5-percent of rated 

frequency at rated voltage. 
4. Standard design: NEMA Design B. 

C. Service Factor (percent of additional horsepower):  
1. 1.15 for sine-wave motors.  
2. Dual rating: 1.15 Sine-wave and 1.0 Inverter Duty for Inverter Duty motors. 

D. Motor Efficiency:  
1. NEMA Premium™ efficiency electric motor, single-speed, polyphase, 1-500 

horsepower, 3600-rpm 2-pole, 1800-rpm 4-pole, and 1200-rpm 6-pole (1-250 HP), 
squirrel cage induction motors, NEMA Design B, continuous rated. NEMA Standards 
Publication MG 1 2011, in Table 12-12.  
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Table 12-12 

Full-Load Efficiencies for 60 HZ Premium Efficiency Electric Motors 
Rated 600 Volts or Less (Random Wound) 

Open Motors 
 2 Pole 4 Pole 6 Pole 8 Pole 

HP Nominal 
Efficiency 

Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

1 77.0 74.0 85.5 82.5 82.5 80.0 75.5 72.0 

1.5 84 81.5 86.5 84.0 86.5 84.0 77.0 74.0 

2 85.5 82.5 86.5 84.0 87.5 85.5 86.5 84.0 

3 85.5 82.5 89.5 87.5 88.5 86.5 87.5 85.5 

5 86.5 84.0 89.5 87.5 89.5 87.5 88.5 86.5 

7.5 88.5 86.5 91.0 89.5 90.2 88.5 89.5 87.5 

10 89.5 87.5 91.7 90.2 91.7 90.2 90.2 88.5 

15 90.2 88.5 93.0 91.7 91.7 90.2 90.2 88.5 

20 91.0 89.5 93.0 91.7 92.4 91.0 91.0 89.5 

25 91.7 90.2 93.6 92.4 93.0 91.7 91.0 89.5 

30 91.7 90.2 94.1 93.0 93.6 92.4 91.7 90.2 

40 92.4 91.0 94.1 93.0 94.1 93.0 91.7 90.2 

50 93.0 91.7 91.5 93.6 94.1 93.0 92.4 91.0 

60 93.6 92.5 95.0 94.1 94.5 93.6 93.0 91.7 

75 93.6 92.4 95.0 94.1 94.5 93.6 94.1 93.0 

100 93.6 92.4 95.4 94.5 95.0 94.1 94.1 93.0 

125 94.1 93.0 95.4 94.5 95.0 94.1 94.1 93.0 

150 94.1 93.0 95.8 95.0 95.4 94.5 94.1 93.0 

200 95.0 94.1 95.8 95.0 95.4 94.5 94.1 93.0 

250 95.0 94.1 95.8 95.0 95.8 95.0 95.0 94.1 

300 95.4 94.5 95.8 95.0     

350 95.4 94.5 95.8 95.0     

400 95.8 95.0 95.8 95.0     

450 96.2 95.4 96.2 95.4     

500 96.2 95.4 96.2 95.4     
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Table 12-12 
Full-Load Efficiencies for 60 HZ Premium Efficiency Electric Motors 

Rated 600 Volts or Less (Random Wound) 
Enclosed Motors 

 2 Pole 4 Pole 6 Pole 8 Pole 
HP Nominal 

Efficiency 
Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

1 77.0 74.0 85.5 82.5 82.5 80.0 75.5 72.0 

1.5 84.0 81.5 86.5 84.0 87.5 85.5 78.5 75.5 

2 85.5 82.5 86.5 84.0 88.5 86.5 84.0 81.5 

3 86.5 84.0 89.5 87.5 89.5 87.5 85.5 82.5 

5 88.5 86.5 89.5 87.5 89.5 87.5 86.5 84.0 

7.5 89.5 87.5 91.7 90.2 91.0 89.5 86.5 84.0 

10 90.2 88.5 91.7 90.2 91.0 89.5 89.5 87.5 

15 91.0 89.5 92.4 91.0 91.7 90.2 89.5 87.5 

20 91.0 89.5 93.0 91.7 91.7 90.2 90.2 88.5 

25 91.7 90.2 93.6 92.4 93.0 91.7 90.2 88.5 

30 91.7 90.2 93.6 92.4 93.0 91.7 91.7 90.2 

40 92.5 91.0 94.2 93.0 94.1 93.0 91.7 90.2 

50 93.0 91.7 94.5 93.6 94.1 93.0 92.4 91.0 

60 93.6 92.5 95.0 94.1 94.5 93.6 92.4 91.0 

75 93.6 92.4 95.4 94.5 94.5 93.6 93.6 92.4 

100 94.1 93.0 95.4 94.5 95.0 94.1 93.6 92.4 

125 95.0 94.1 95.4 94.5 95.0 94.1 94.1 93.0 

150 95.0 94.1 95.8 95.0 95.8 95.0 94.1 93.0 

200 95.4 94.5 96.2 95.4 95.8 95.0 94.5 93.6 

250 95.8 95.0 96.2 95.4 95.8 95.0 95.0 94.1 

300 95.8 95.0 96.2 95.4     

350 95.8 95.0 96.2 95.4     

400 95.8 95.0 96.2 95.4     

450 95.8 95.0 96.2 95.4     

500 95.8 95.0 96.2 95.4     
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2.03 MATERIALS 

A. Motor frames: 
1. TEFC motors shall be cast iron.  
2. Aluminum frame motors are not permitted. 

B. Stator windings: 
1. Shall be copper with Class F minimum insulation not to exceed Class B temperature 

rise of 80-degree C at rated load and with Design B torque /current characteristics 
for all Medium (Integral) motors.  

2. Small (fractional) motors shall be supplied with Class F insulation where available. 

C. Rotor material shall be aluminum or copper. 

D. Fans shall be non-sparking fan blades. 

E. Motor leads shall be non-hygroscopic. 

2.04 MOTOR TYPES 

A. General Requirements for motors 1/2 horsepower through 500 horsepower:   
1. Three phase, squirrel cage, with copper windings.  
2. Rated for full voltage starting and continuous duty. 
3. Rating shall be: 

a. 460volts, three-phase, 60-Hertz.  
4. Severe Duty Type Motors, which may also be called Type 2 per the project equipment 

specifications, shall be in accordance with IEEE 841. 
a. Totally Enclosed Fan-Cooled Motors (TEFC) shall be defined per NEMA MG1.  
b. Enclosure: totally enclosed, fan cooled, with external fan blowing air to the motor 

frame cooling fins for cooling.  
c. Applications: severe duty and most outdoor installations.  
d.   

2.05 COMPONENTS 

A. Thermal Protection: 
1. Motors larger than 50 horsepower up to and including 250 horsepower: 

a. Unless another form of thermal protection is specified in the driven equipment 
specification, provide a NEMA Type 1 temperature sensing device embedded in 
the motor winding which is sensitive to motor running over temperature.  

b. Sensor:  Wired to a terminal strip on the motor. 
c. Motor Nameplate:  Marked "OVER TEMP PROT 1" in accordance with NEMA MG 1 

12.43. 
2. Motors larger than 250 horsepower:  
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a. Unless another form of thermal protection is specified in the driven equipment 
specification, provide 100 ohm platinum RTDs, two per phase embedded in each 
winding phase. 

b. RTDs shall be brought out to a separate control terminal box mounted on the 
motor. 

c. Motor Nameplate:  Marked "OVER TEMP PROT 1" in accordance with NEMA MG 1 
12.43.  

B. Motor Nameplates: 
1. Materials:  Engraved or stamped stainless steel. 
2. Features shall be as follows:   

a. NEMA Standard MG 1 motor data. 
b. Permanently fastened to the motor frame.  
c. ABMA bearing identification number for motors meeting IEEE 841. 
d. NEMA nominal efficiency for all motors.  
e. NEMA nominal and minimum efficiency for motors meeting IEEE 841.  
f. Space heater data. 
g. Over Temperature Protection Type Number.  
h. Temperature device rating and alarm and shutdown setpoint. 

C. Conduit Boxes: 
1. Provide oversized boxes, with split construction with threaded hubs and petroleum-

resistant gaskets. 
2. Conduit boxes can be rotated in order to permit installation in any of four positions 

90 degrees apart. 
3. Provide grounding lug located within the conduit box for ground connection. 
4. Provide separate conduit boxes for temperature devices and space heaters.  
5. Separate terminal box for any signal leads (RTD, thermistor, vibration transmitter, 

etc.). 

D. Bearings: 
1. Provide grease lubricated ball bearings, and cylindrical bearings for radial-only loads.  
2. Rated for a minimum L-10 life of  50,000 hours for direct-connected loads. 
3. Cartridge type bearings will not be accepted.  
4. Fitted with lubricant relief fittings.  

E. Bearing lubrication shall be grease as per these requirements:  
1. Grease lubricated bearings: 

a. Shall be for electric motor use only. 
b. Grease shall be capable of higher temperatures associated with electric motors 

and shall be compatible with Polyurea-based greases.  
c. Provide grease fittings, similar to  Alemite™ type (or equivalent).  
d. Shielded bearings with re-greasable provisions are permissible. 

F. Lifting Eyes:  
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1. Provide lifting eyes with a safety factor of 5.  
2. Provide one lifting eye for motors more than 50 pounds. 
3. Provide two lifting eyes for motors over 150 pounds. 

2.06 FINISHES 

A. Paint Finish: 
1. Provide standard manufacturer paint finish. 
2. Provide motors with semi-gloss finish, scratch and heat resistance electric motor 

paint. 

PART 3  EXECUTION  

3.01 EXAMINATION 

A. Delivery Inspection: 
1. Inspect driven equipment-motor assembly and components immediately upon 

delivery and unloading at the job site for damages. 
2. Take photos of damage(s) if any, to substantiate the delivery inspection report.  

3.02 INSTALLATION 

A. Grounding of Motors: 
1. Connect the motor feeder ground cable (green) to the grounding lug terminal in the 

conduit terminal box.  

3.03 FIELD QUALITY CONTROL 

A. Field Testing: 
1. Measure winding insulation resistance of motors to no less than 10-megohm with a 

1000-Vac megohmmeter.  
2. Perform motor phases current imbalance testing for motors 20 horsepower and 

larger.  
3. Test motors for proper rotation prior to connection to the driven equipment. 
4. Perform thermographic survey per NETA ATS, for motors over 100 horsepower. 

B. Field Inspection: 
1. Compare equipment nameplate data with drawings and specifications. 
2. Inspect physical and mechanical condition. 
3. Inspect anchorage, alignment, and grounding. 
4. Verify the installation of breather fittings as specified herein.  
5. Check for proper connections of space heaters, winding and  RTDs and or 

thermostats. 
6. Visually check for correct phase and ground connections: 

C. Manufacturer Services: Provide where specified. 
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1. Provide services to the driven equipment manufacturer for the inspection and 
certification of the installation of the motor driven equipment. 

2. Provide assistance in the start up and operational testing of the motor driven 
equipment. 

3.04 SYSTEM START UP 

A. Commissioning Test: Provide where specified or shown on the drawings. 
1. Provide assistance during the commissioning test of the motor driven equipment. 

3.05 CLOSEOUT ACTIVITIES 

A. Operation and Maintenance: 
1. Provide the  operation and maintenance manual of the motor(s). Include testing 

result information in the O&M manual.  

 

END OF SECTION 
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SECTION 43 11 33 

ROTARY POSITIVE DISPLACEMENT BLOWERS 

PART 1  GENERAL 

1.01 DESCRIPTION 

A. BACKGROUND: 
1. The Jordan Valley Water Treatment Plant (JVWTP), located in Herriman, UT, has two 

existing rotary-lobe positive displacement blowers that run in a duty/standby 
configuration to provide air scour for filter backwashes. The west blower was 
replaced in the spring of 2018. The blower specified in this section shall replace the 
east blower. 
a. Refer to Exhibit A for record drawings showing the existing blower room and 

dimensional restrictions. 
b. Refer to Exhibit B for images of the existing unit to be replaced. The selected 

blower shall fit within the dimensional constraints as shown in these references.  
c. Supplier is encouraged to make a site visit before submitting a proposal. 

B. SCOPE: 
1. This section specifies rotary-lobe positive displacement air blowers suitable for 

constant speed service.  The blower(s) will supply air to an air scour system for filter 
backwashes at a water treatment plant.  Included with each blower shall be the drive 
motor, base, vibration isolation, inlet filter, inlet silencer, discharge silencer, 
discharge flexible coupling, pressure relief valve, and other appurtenances as 
required to provide a complete and operational system. 

2. Owner will install the blower and appurtenances, with installation support and startup 
services provided by the blower Supplier. 

C. DEFINITIONS: Terminology used in this Section conforms to the following definitions: 
1. STANDARD CUBIC FEET PER MINUTE (scfm): The volumetric flow rate in cubic feet 

per minute at 68°F, 14.70 pounds per square inch absolute pressure, and 36 
percent relative humidity. 

2. ABSOLUTE PRESSURE: Total pressure measured from an absolute vacuum. Units are 
pounds per square inch absolute (psia). 

3. GAUGE PRESSURE: The amount by which total pressure exceeds atmospheric 
pressure. Units are pounds per square inch gauge (psig). 

4. INLET PRESSURE: The upstream pressure prior to any losses associated with the 
blower assembly. 

5. DISCHARGE PRESSURE: The pressure at the blower discharge at site conditions. 
Units are pounds per square inch gauge (psig). 

6. CAPACITY: the net rate of flow compressed and delivered, expressed in terms of 
standard cubic feet per minute (scfm) at the prevailing inlet temperature and 
pressure. Measure airflow on the discharge side of the compressor at zero percent 
tolerance. 
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D. TYPE: 
1. Blower shall be rotary lobe, positive displacement type vertical flow (to match existing 

pipe configuration) and straight two-lobe involute impellers.  Blower and 
appurtenances shall be designed for air scour service. 

E. EQUIPMENT LIST: 
 

Equipment Number Equipment Name 
ME-66 East Air Scour Blower 

  

1. Each blower shall include the following accessories.  Accessory tag numbers will be 
determined by Owner. 
a. Inlet silencer 
b. Inlet filter 
c. Filter differential pressure gauge 
d. Discharge silencer 
e. Motor winding heater 
f. Motor temperature switch 
g. Pressure relief valve 
h. Check valve 

F. PERFORMANCE AND DESIGN REQUIREMENTS: 
1. GENERAL:  The blower provided under this section will be operated in a duty/standby 

configuration to produce air for the air scour system.  
a. PERFORMANCE REQUIREMENTS:  The equipment provided under this section 

shall meet the following performance requirements: 
 

Equipment Number  Design Discharge 
Capacity, cfmc 

Design Discharge 
Pressure, psig b, c 

Type of Equipment 

ME-66 5200 6.5 East Air Scour Blower 
 

Notes: 
a   Cubic feet per minute (cfm) based on average air conditions at the project location   
b    Discharge pressure as measured at the blower’s discharge pressure gauge.  
c    The blower must develop this airflow and discharge pressure under normal operation under all atmospheric 

conditions as specified below. 

2. In order to prevent the generation of excessive noise by the blowers, the speed of the 
blowers shall be limited as described below, and the drive motors shall be of the low 
noise type whose unloaded noise level shall not exceed 85 dBa measured at 3 feet.  
Noise performance shall be expressed as sound pressure levels (SPL) in decibels as 
read on the “A” weighting scale of a standard sound meter (dBa); all measurements 
shall be made in relation to a reference pressure of 0.0002 microbar.  Factory noise 
tests shall be performed with the blower operating at the design airflow with the 
design discharge pressures at the outlet silencers. 

3. DESIGN REQUIREMENTS:  The equipment provided under this section shall meet the 
following design requirements: 
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Equipment 
Number 

Blower Design 
Speed, rpm 

Max Motor Power, 
HP a 

Max Motor 
Speed, rpm 

Inlet Filter Pressure 
Loss, psig b 

Intake and Discharge 
Silencer Combined 
Maximum Pressure 
Loss, psig 

ME-66 1200 - 1200 0.10 0.50 

Notes: 
a   Motor shaft ampere draw shall not exceed the nameplate motor rating when the discharge pressure is 1 psi above the 
design value, under all ambient air conditions. 
b   Pressure loss including clean filter and filter housing. 
 

4. OPERATING CONDITIONS:  The blower will be installed indoors.  The blower shall 
meet the specified performance and design requirements under the following 
atmospheric conditions:   

 

Item Normal 
Elevation, feet 4733 
Barometric pressure, psia 12.35 
Temperature, degrees F 70.0 
Relative humidity, percent 36.0 
  
Maximum inlet temperature, degrees F 95 
Minimum inlet temperature, degrees F 10 

 

G. VIBRATION: 
1. Vibration testing shall be performed by the Supplier.  Equipment shall operate 

without any lateral or torsional vibration characteristics that may accelerate wear.  
The Supplier shall provide manufacturer's certification that the manufacturer has 
inspected the machine under operating conditions and found it to comply with the 
requirements of this paragraph. 

1.02 QUALITY ASSURANCE 

A. MANUFACTURER'S QUALIFICATIONS: 
1. The equipment provided under this section shall be the product of a firm regularly 

engaged in the design and manufacture of this type of equipment.   
2. Equipment furnished under this Section shall be the product of a single manufacturer 

able to demonstrate a minimum of ten North American installations with blowers 
having capacities 200 hp or greater and no less than five years of continuous 
operation at each installation. 

B. UNIT RESPONSIBILITY: 
1. The Supplier shall provide the blower as part of a complete system including all 

appurtenances to make a complete and operable system. The Supplier shall select 
all components of the system to assure compatibility, ease of construction, and 
efficient maintenance.   
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2. The Supplier shall coordinate selection and design of all system components such 
that all equipment furnished under the purchase order, including equipment 
specified in other Sections but referenced in the purchase order documents, is 
compatible and operates properly to achieve the performance requirements 
specified. 

C. FACTORY TEST: 
1. Perform manufacturer’s standard test, which shall at a minimum comply with the 

requirements of ISO 1217. 
a. TEST PLAN: Submit a test plan prior to proposing a test date. The Engineer will 

review the test plan and provide comments within 14 days of receipt. Schedule 
test date a minimum of 30 days after the factory test plan is designated Code 1 
or Code 2 per Section 01 33 00. At a minimum, the test plan should include: 
1) Proposed test date and location. 
2) Identification of manufacturer’s test engineer responsible for executing the 

test plan. 
3) Operating conditions to be verified. 
4) Conversions required, if any, to calculate the equivalent flow rate and 

pressure to simulate operating conditions specified in this Section. 
5) Test plan definitions, abbreviations, and parameters. 
6) A detailed description of the test procedures. 
7) Test facility arrangement including piping and instrument locations. 
8) A detailed description of the test facility instruments including type, make, 

model, and range. 
9) Instrument calibration results and sensor accuracy. 
10) Equations, conversions, and calculations to be used to convert raw data into 

test results. 
11) Pass/fail criteria for all factory tests.  

a) Format for presenting testing results, clearly indicating outcome of all 
testing performed, and comparison of results to the pass/fail criteria. 

12) Test each motor as follows: 
a) No load current and speed. 
b) Locked rotor current. 
c) Winding resistance. 
d) Four-hour heat runs. Measure winding and bearing temperature and 

inspect bearing at end of heat run. 
e) Hi-pot test in accordance with NEMA MG1-20.47. 
f) The specified tests shall be performed in accordance with NEMA MG 1-12 

or MG 1-20, as applicable. Copies of the results, plus the computer 
design calculation printout for efficiency and power factor (at 100 
percent, 75 percent and 50 percent of full load) and locked rotor current 
shall be provided. 

b. FACTORY TEST REPORT: Once testing is complete and the data evaluated, submit 
a test report. Test report shall include, as a minimum: 
1) The entire test plan including any revisions made between the submittal of 

the test plan and the actual test. 
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2) Identification of attendees witnessing the test. 
3) Manufacturer, model, and serial number of each unit. 
4) Raw data and the time of each recording. 
5) Equations, conversions, and calculations used to convert raw data into test 

results. 
6) Verification that the specified operating requirements have been met. 
7) Motor test results. 
8) Comments provided based on review of the test plan (if any) as well as 

agreed upon resolution. 
9) Signature of a manufacturer’s representative certifying the test results as 

accurate. 

D. REFERENCES: 
1. This paragraph references the following documents.  They are a part of this section 

as specified and modified.  In case of conflict between the requirements of this 
section and those of the listed documents, the requirements of this section shall 
prevail. 

 

Reference Title 

AISI-85 Pocket Book of AISI Standard Steels 
ANSI H35.1-90 Alloy and Temper Designation Systems 
ANSI/IEEE 112-91 Polyphase Induction Motors and Generators 
ISO 1217 Displacement Compressors – Acceptance Criteria 
ASTM A36/A36M-93 Structural Steel 
ASTM A48-94 Gray Iron Castings 
NEMA MG1 Motors and Generators 

 

1.03 SUBMITTALS 

A. The following submittals shall be provided in accordance with Section 01 33 00: 
1. A copy of the contract document, control diagrams and process and instrumentation 

diagrams relating to the submitted equipment, with addendum updates that apply to 
the equipment in this section, marked to show specific changes necessary for the 
equipment proposed in the submittal.  If no changes are required, the drawing or 
drawings shall be marked "no changes required".  Failure to include copies of the 
relevant drawings with the submittal shall be cause for rejection of the entire 
submittal with no further review. 

2. A copy of this specification section, with addendum updates included, and all 
referenced and applicable sections, with addendum updates included, with each 
paragraph check-marked to indicate specification compliance or marked to indicate 
requested deviations from specification requirements.  Check marks (√) shall denote 
full compliance with a paragraph as a whole. If deviations from the specifications are 
indicated and, therefore requested by the Supplier, each deviation shall be 
underlined and denoted by a number in the margin to the right of the identified 
paragraph. The remaining portions of the paragraph not underlined will signify 
compliance on the part of the Supplier with the specifications.  The submittal shall be 



JVWCD Rotary Positive Displacement Blowers 
151483 43 11 33 - 6 
 

accompanied by a detailed, written justification for each deviation.  Failure to include 
a copy of the marked-up specification sections, along with justification(s) for any 
requested deviations to the specification requirements, with the submittal shall be 
sufficient cause for rejection of the entire submittal with no further consideration. 

3. Manufacturer's catalog data and shop drawings confirming dimensions, weight, 
construction, and installation details of blower and all associated equipment. 

4. Predicted performance data and/or curves as applicable developed for the specific 
application, confirming conformance to specified design and operating requirements 
and characteristics.  Capacity shall be shown in inlet acfm and scfm.  All performance 
parameters shall reflect site conditions as specified in this Section. 

5. Spatial requirements, showing clearances required for maintenance purposes. 
6. Motor data as specified in Section 43 05 21. 
7. Manufacturer’s Warranty.  The equipment shall be warranted by the Manufacturer for 

a minimum one-year period after the date of final acceptance.  Whenever available, 
longer warranties on subassemblies or individual equipment items shall be given.  
Wear items may be prorated for any warranty over one year. 

8. Weight of largest element. 
9. Manufacturer’s detailed recommendations for installation and start-up.  
10. Provide name and expected usage of all oil / grease / lubrication requirements for 

the first two years of operation.  Assume the equipment is operated continuously 
under design conditions.  This should include initial fill.  

11. Recommendations for short and long-term storage. 
12. List of required spare parts and special tools. 
13. Operating noise levels shall be provided for the motor and blower combination.  

Noise shall be expressed as sound pressure levels (SPL) in decibels as read on the 
“A” weighting network of a standard sound level meter (dBa); all measurements shall 
be made in relation to a reference pressure of 0.0002 microbar. 

14. Special requirements, showing clearances required for maintenance purposes. 
15. Proposed testing procedures. 
16. Factory test report.   
17. Installation list demonstrating the manufacturer’s required qualifications as specified 

in 1.02.A. 

1.04 ENVIRONMENTAL CONDITIONS 

A. The equipment furnished under this section shall be suitable for installation and 
operation indoors.  

1.05 SHIPMENT, PROTECTION AND STORAGE 

A.  The equipment to be furnished under this section shall be shipped to the site with 
weathertight covers on all piping and electrical connections and all shaft housing 
penetrations sealed in a manner which shall protect against damage from the elements 
and deterioration of the equipment due to moisture, corrosive gases, dirt and debris.   

B. MONITORING: 
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1. Affix a recording accelerometer to each separately packed assembly or packing crate 
and record the magnitude of sudden impacts in three directions (X, Y, Z) with both 
time and "g" force scale. The data shall be provided in digital form that can be 
downloaded to a computer. Suggested accelerometer suppliers include: Sensr, 
Impact-O-Graph, Impact Register, and Bruel & Kjaer. 

2. The Owner may refuse the equipment if recording accelerometers were not supplied, 
properly installed, and actuated. 

3. Upon arrival, immediately notify the Owner; remove the accelerometer in the 
presence of the Owner. The Owner will review the acceleration data. If the magnitude 
of the maximum acceleration exceeds 3.0 g, the Owner may require dismantling, 
inspecting, or testing of the equipment by the manufacturer’s representative to 
investigate any damage. 

4. Correct all damage to the complete satisfaction of the Owner before the assembly is 
incorporated into the Work. 

5. Pay all costs arising out of dismantling, inspection, testing, repair, and reassembly, 
even if no damage is found. 

C. SHIPMENT: Package equipment in crating constructed for normal shipping, handling and 
storage, and deliver, FOB Jordan Valley Water Treatment Plant. Damaged items will not 
be permitted except in cases of minor damage that can be satisfactorily repaired and are 
accepted in writing by the Engineer. Ship according to manufacturer's instructions and 
recommendations and provide protection against damage from moisture, dust, handling, 
or other cause during transport from manufacturer's premises to site. 

PART 2  PRODUCTS 

2.01 ACCEPTABLE PRODUCTS 

A. Rotary lobe positive displacement blowers shall be Tuthill, Roots, Gardner 
Denver/Sutorbilt, or Kaeser, modified to meet the requirements of this section.  
Consideration of alternate manufacturers is at the sole discretion of the Owner. 

2.02 MATERIALS 

Component Material 
Housing ASTM A48 Grade 35 or Equivalent 
Impeller ASTM A48 Grade 35 or Equivalent 
Shaft ASTM 1038 CS or Equivalent 
Inter connecting piping between 
components 

Carbon Steel 

End plates Cast iron 
Timing gears Carburized and ground alloy steel 

2.03 EQUIPMENT FEATURES 

A. GENERAL: 
1. The blowers shall be complete with compressor, motor, and accessories as a 

package system.  
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B. BLOWER: 
1. Blowers shall be the rotary lobe, positive displacement type. The blowers shall have 

vertical inlets and discharges. 
2. The blower shall be rated for intermittent duty and shall have labyrinth air seals.  

Pressure rating of blower shall be 125 percent of design pressure.  Rotors shall be 
ductile iron and shall be statically and dynamically balanced to assure vibration-free 
operation.  Drive end bearings shall be grease lubricated or oil splash lubricated and 
gear end bearings and gears shall be oil splash lubricated.  Air vents shall be 
provided between the seals and the rotor chamber to relieve the air pressure on the 
seals.  Blower shall have lifting eye to facilitate removal from enclosure.  Bearings 
shall have a minimum L-10 bearing life of 100,000 hours at design-rated pressure 
and flow rate. 
a. Oil and grease shall be NSF approved and/or food grade. 

C. MOTOR:  
1. Blowers shall be provided with Type 2 TEFC, premium efficient motors as specified in 

Section 43 05 21.  Provide with isolated bearings or grounded motor shaft.  Motors 
and blowers shall be direct drive coupled. Provide winding heaters and motor winding 
over-temperature protection.  Motor high winding temperature trip setpoint shall be 
identified in the submittal drawings or stamped on the motor nameplate.  

2. Motor shall comply with the submittal and grounding requirements set forth in 
Section 43 05 21. 

D. SILENCERS AND FILTERS: 
1. Each blower shall include one discharge silencer having an operating differential 

pressure of not more than the listed in paragraph 1.01.D.3 at design capacity.  This 
silencer will be installed on the combined outlet piping from the two alternating 
blowers (only one blower at a time operates).  Combined discharge silencer shall be 
of all-welded 316L Stainless Steel construction (bid alternate for mild steel 
construction). Discharge silencer shall utilize acoustic absorption and baffling for 
noise attenuation and pulsation control, and shall be the straight through type end-
inlet, end-outlet to replace the existing silencer.  Discharge silencer shall have 16-
inch flanged connections, a bottom drain with NPT plug, and shipped separately for 
field mounting in piping system.  Silencers shall be as manufactured by Stoddard, 
Universal, or equal and shall meet the maximum pressure loss requirements 
specified. 

2. Each blower shall be equipped with an intake filter(s) as manufactured by Stoddard, 
Universal F64 with optional A40-108 Pressure Drop Indicator or equal.  Filter shall be 
located indoors and shall be integral with the inlet silencer.  Filter media shall be 
pleated polyester felt.  Filter shall be rated for not less than 99% efficiency on 
particles larger than 10 microns.  Clean filter pressure drop shall not exceed that 
specified in paragraph 1.01.D.3. Housing shall be painted steel with one cartridge 
per housing.  All metal joints shall be sealed to prevent dirt and air from bypassing 
the filer media.   

3. Each blower shall be equipped with an intake silencer(s) as manufactured by 
Stoddard, Universal, or equal. Silencer(s) shall be of all-welded mild steel 
construction (painted) and shall utilize acoustic absorption and baffling for noise 
attenuation and pulsation control, and shall be the top inlet, bottom outlet type.  The 
silencer shall be provided with connections to match pipe size for inlet, including a 
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manifold if multiple silencers/filters are required.  Silencers shall meet the maximum 
pressure loss requirements specified. 

E. EQUIPMENT BASE: 
1. The motor and blower shall be mounted to an integral equipment base.  Forklift 

provisions to be integral with the base. The base shall have open end for easy fork 
lifting of package with fork slots for easy maneuverability and fork slot covers as 
standard.  

2. The blower shall have vibration isolation pads; pads shall be provided to minimize 
transmitted vibration from the blower package base to the support level or 
surrounding structures where the blower is situated.  

F. PRESSURE RELIEF VALVE: 
1. The blower shall be provided with one adjustable pressure relief valve shipped 

separately for field mounting to the existing piping.  The valve shall act as a safety 
device releasing air to the atmosphere should line pressure exceed levels that may 
cause overloading of blower motors.   

2. Pressure relief valves shall be of the spring-type, Anderson Greenwood Type 4130 or 
equal.  Valve seats, cylinders, body and valve stem shall be constructed of 316 
stainless steel.  Valves shall be sized for full blower capacity; initial valve setting shall 
be 0.5 psi above the design discharge pressure. 

G. CHECK VALVE: 
1. The check valve shall be a low opening pressure check valve 
2. The check valve shall be constructed of 316 stainless steel 
3. Flexi-Hinge Series 504 or equal (bid schedule allowance provided) 
4. Reference Exhibit B. 

H. FLEXIBLE CONNECTOR: 
1. Flexible connectors/expansion joints shall be provided for the blower discharge 

connection.  Flexible connectors shall be flanged and suitable for pressures up to 55 
psig and temperatures up to 350 degrees F.  Flexible connectors shall be Unaflex 
model 150 EPDM or equal and shall have a wire reinforced dacron body with EPDM 
tube and cover and stainless steel retaining rings.  The flexible connectors at the 
blower discharge shall be restrained with steel expansion control units. 

I. COATINGS: 
1. All motors, pumps, drives and valves shall be shipped with the manufacturer's 

standard coatings. 

2.04 SPARE PARTS 

A. These spare parts shall be provided for each blower: 
 

Item Quantity 
Filter elements (2) sets per blower 
Blower spare parts kit (1) set per blower 
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2.05 PRODUCT DATA 

A. The following information shall be provided: 
1. All operation and maintenance information. 
2. Vibration information  
3. Motor data. 
4. Wiring and connection diagrams indicating all electrical connections. 
5. Piping connections, locations, sizes, and details for all fittings. 
6. Proposed testing and start-up procedures. 
7. Testing report specified in paragraph 3.02. 
8. Warranty specified in paragraph 3.04. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. The package shall be pre-assembled including all accessories (which can reasonably be 
included the pre-assembled blower package), ready for operation.  The inlet silencer, 
discharge silencer and pressure relief valve shall be provided separately. 

B. The Supplier shall provide factory-trained personnel to supervise commissioning and 
testing for 1 day.  The blowers shall be aligned, connected and installed by the Owner at 
the locations shown and in accordance with the manufacturer's recommendations.  The 
Supplier shall provide an installation certificate form. 

3.02 START-UP AND TESTING 

A. The equipment provided under this section shall be started and tested only under the 
direction of personnel approved by the equipment manufacturer.  To that end, the 
Supplier shall cause the manufacturer to furnish start-up and testing specialist(s) that 
has been factory trained in the proper procedures for initial installation, initial testing, 
and commissioning of the equipment.  All such activities shall be performed under the 
direction of these specialist(s).   

B. Test procedures shall contain the following features: 
1. Static tests of all control and protective circuits. 
2. Not less than two cold starts. 

3.03 TRAINING 

A. The Supplier shall cause the equipment manufacturer, as a part of the commissioning 
services, to provide not less than 2 hours of on-the-job training.  Training shall include the 
following: 
1. Rotary lobe blower theory. 
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2. General operational information for the specific equipment provided under this 
section. 

3. Troubleshooting and routine maintenance. 
4. Assembly and disassembly. 

3.04 SYSTEM WARRANTY 

A. All equipment furnished under this section shall be warranted to be free from defects in 
material and workmanship for a period of 12 months after final acceptance of the 
installation or 18 months after delivery, whichever occurs first. 

 
END OF SECTION 
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Exhibit A-Layout drawing 
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Exhibit B-Check Valve 
 

 





Flexi-Hinge® Valve Co., Inc. 
2450 Dutch Road, Fairview, PA  16415 
814.474.3539  •  Fax 814.474.3532 

www.flexi-hinge.com 

April 2011 

JWilliams
Rectangle

JWilliams
Rectangle

JWilliams
Rectangle

JWilliams
Rectangle

JWilliams
Rectangle



PRESSURE LOSS CHARTS
WATER AND AIR APPLICATIONS

[SEE TECHNICAL SECTION FOR OTHER LIQUIDS AND GASES]

Sept 2001

2" 2 1
/2"

3" 5" 6" 8" 10
"1 1

/2"

1 1
/4"

1" 1 1
/4"

1 1
/2"

2" 2 1
/2"

3" 4" 5" 6" 8" 10
"

12
"

12
"

4"1"

"Flexi-Hinge" Check Valves

1000 10000 100000 1000000

FLOW OF WATER [at 60 F] - GPM

0.01

0.1

1

10

100

PR
ES

SU
R

E 
LO

SS
 - 

PS
IG

20
"

24
"

30
"

36
"

18
"

16
"

14
"

AIR FLOW VS. PRESURE LOSS
[For other gases and pressures see technical section]

1,000 10,000 100,000 1,000,000

FLOW (SCFM) - AIR AT STANDARD CONDITIONS [ 60 F & 14.7 psia]

0.001

0.01

0.1

1

10

PR
ES

SU
R

E 
LO

SS
 - 

PS
IG

14
"

16
"

18
"

20
"

24
" 30
"

36
"

Flexi-Hinge®  Check Valves 

April 2011 

JWilliams
Line

JWilliams
Line

JWilliams
Line

JWilliams
Line



8 
I:\WATER TREATMENT PLANTS\JVWTP\4070- Replace Air Scour System\pre-purchase blower east (by engineering)\bid documents\Working Files\Bid Documents Version 1.0.doc 

 
 
 
 
 
 
 
 

Exhibit C-Photos of west blower 
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Exhibit D-Photos of east blower (to be replaced) 
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Exhibit E-Photos of existing outlet silencer (to be replaced) 
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Exhibit F-Submittal of new west blower 
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	PART 1   General
	1.01 summary
	A. Section Includes:
	1. Squirrel cage type, AC induction motors, up to 500 HP, for up to 4 poles (3600 or 1800 rpm nominal), or up to 250 HP for over 6 poles (1200 rpm or slower) shall be per NEMA MG1, Small or Medium.
	2. Special purpose motors with features or ratings which are not specified herein, are specified in the particular equipment specifications.


	1.02 references
	A. This section contains references to the following documents.  They are a part of this section as specified and modified.  Where a referenced document contains references to other standards, those documents are included as references under this sect...

	1.03 definitions
	A. Terminology used in this Section conforms with NEMA MG-1. Motors covered in this specification are those defined in NEMA MG1 as Small (Fractional) and Medium (Integral) AC induction motors.

	1.04 administrative requirements
	A. Unit Responsibility: Where Unit Responsibility is specified in the driven equipment sections of these specifications, the motor supplier shall coordinate with the provider of the driven equipment to verify that the motor provided under this section...

	1.05 submittals
	A. Action Submittals:
	1. Procedures: Section 01 33 00.
	a. Copy of this Section, with each paragraph check-marked to indicate specification compliance or marked to indicate requested deviations from specification requirements.
	b. Check-marks (() to denote full compliance with a paragraph as a whole. Underline deviations and denote by a number in the margin to the right of the identified paragraph. The remaining portions of the paragraph not underlined will signify complianc...
	c. Failure to include a copy of the marked-up specification sections with justification(s) for any requested deviation will cause rejection of the entire submittal with no further consideration.

	2. Motor Data Sheets specified in this Section.
	a. Motors in conformance with IEEE 841: Manufacturers to complete IEEE Standard 841 Data Sheet for AC Induction Motors.
	b. Motor Speed-Torque curve

	3. Routine Factory test data for polyphase motors.
	a. High-potential test.

	4. Factory test data, from required dynamometer tests, where specified.
	5. Vibration level when measured in accordance with NEMA MG 1, for all IEEE 841 motors, and where elsewhere specified.
	6.  Motor heating curve, where specified,
	7. Motor mounting, outline, dimensions, and weight.
	8. Motor bearing and winding RTDs (resistance temperature detector), where specified.
	9. Motor winding thermostat or thermistor, where specified.
	10. Motor winding space heaters, where specified.
	11. Motor nameplate data.

	B. Informational Submittals:
	1. Procedures: Section 01 33 00.
	2. Operation and maintenance manuals.


	1.06 quality assurance
	A. Factory Testing:
	1. Test each motor as follows
	a. No load current and speed.
	b. Locked rotor current.
	c. Winding Resistance.
	d. Four-hour heat runs.  Measure winding and bearing temperature and inspect bearing at end of heat run.
	e. Hi-pot test in accordance with NEMA MG1-20.47.
	f. The specified tests shall be performed in accordance with NEMA MG1-12 or MG1-20, as applicable.  Copies of the results, plus the computer design calculations printout for efficiency and power factor (at 100 percent, 75 percent and 50 percent of ful...


	B. Where specified for use in corrosive or hazardous locations, motor testing shall additionally be per IEEE 841. Test report shall be certified by the motor manufacturer’s test personnel and submitted to the Engineer.
	1. For motors larger than 100 horsepower, test and submit results for the following:
	a. Routine tests per NEMA MG1 and IEEE 112. Provide tests as noted in paragraph 1.05 Factory Testing.  Test report shall be certified by the motor manufacturer's test personnel and submitted to the Engineer.
	b. For motors larger than 200 horsepower, efficiency and power factor by Test Method B, IEEE 112. Submit Form B and B-2.



	1.07 delivery, storage and handling
	A. Procedures shall be in accordance with Section 43 11 33.

	1.08 special warranty
	A. Provide warranty in accordance with Section 43 11 33.
	B. Submit warranties in writing to include 100 percent full payment coverage for parts and labor for repair or replacement of the motor (s) during the warranty period.


	PART 2   ProductS
	2.01 manufacturers
	A. The following candidate manufacturers are capable of producing equipment and/or products that will satisfy the requirements of this Section. The manufacturer’s standard product may require modification to conform to specified requirements:
	1. Baldor
	2. General Electric
	3. Siemens
	4. US Motors
	5. WEG
	6. Approved Equal


	2.02 performance/design criteria
	A. Service Conditions:
	1. Temperature: -25-degree C to [+40] degree C.
	2. Altitude: 4733 feet above sea level minimum.
	3. Derate motors for higher ambient temperature and for higher altitude with motor size based on brake-horsepower.

	B. Design Requirements:
	1. Operation: Continuous.
	2. Compliance: Energy Policy Act of 1992 (EPAct), Final Rule 2014.
	3. Tolerance: +/- 10-percent of rated voltage at rated frequency; +/- 5-percent of rated frequency at rated voltage.
	4. Standard design: NEMA Design B.

	C. Service Factor (percent of additional horsepower):
	1. 1.15 for Sine-wave motors.
	2. Dual rating: 1.15 Sine-wave and 1.0 Inverter Duty for Inverter Duty motors.

	D. Motor Efficiency:
	1. NEMA Premium™ efficiency electric motor, single-speed, polyphase, 1-500 horsepower, 3600-rpm 2-pole, 1800-rpm 4-pole, and 1200-rpm 6-pole (1-250 HP), squirrel cage induction motors, NEMA Design B, continuous rated. NEMA Standards Publication MG 1 2...


	2.03 materials
	A. Motor frames:
	1. TEFC motors shall be cast iron.
	2. Aluminum frame motors are not permitted.

	B. Stator windings:
	1. Shall be copper with Class F minimum insulation not to exceed Class B temperature rise of 80-degree C at rated load and with Design B torque /current characteristics for all Medium (Integral) motors.
	2. Small (fractional) motors shall be supplied with Class F insulation where available.

	C. Rotor material shall be aluminum or copper.
	D. Fans shall be non-sparking fan blades.
	E. Motor leads shall be non-hygroscopic.

	2.04 motor types
	A. General Requirements for motors 1/2 horsepower through 500 horsepower:
	1. Three phase, squirrel cage, with copper windings.
	2. Rated for full voltage starting and continuous duty.
	3. Rating shall be:
	a. 460volts, three-phase, 60-Hertz.

	4. Severe Duty Type Motors, which may also be called Type 2 per the project equipment specifications, shall be in accordance with IEEE 841.
	a. Totally Enclosed Fan-Cooled Motors (TEFC) shall be defined per NEMA MG1.
	b. Enclosure: totally enclosed, fan cooled, with external fan blowing air to the motor frame cooling fins for cooling.
	c. Applications: severe duty and most outdoor installations.
	d.



	2.05 components
	A. Thermal Protection:
	1. Motors larger than 50 horsepower up to and including 250 horsepower:
	a. Unless another form of thermal protection is specified in the driven equipment specification, provide a NEMA Type 1 temperature sensing device embedded in the motor winding which is sensitive to motor running over temperature.
	b. Sensor:  Wired to a temperature relay in a NEMA 4 box located near or on the motor, or to the variable frequency drive controller.
	c. Motor Nameplate:  Marked "OVER TEMP PROT 1" in accordance with NEMA MG 1 12.43.

	2. Motors larger than 250 horsepower:
	a. Unless another form of thermal protection is specified in the driven equipment specification, provide 100 ohm platinum RTDs, two per phase embedded in each winding phase.
	b. RTDs shall be brought out to a separate control terminal box mounted on the motor.
	c. Motor Nameplate:  Marked "OVER TEMP PROT 1" in accordance with NEMA MG 1 12.43.


	B. Motor Nameplates:
	1. Materials:  Engraved or stamped stainless steel.
	2. Features shall be as follows:
	a. NEMA Standard MG 1 motor data.
	b. Permanently fastened to the motor frame.
	c. ABMA bearing identification number for motors meeting IEEE 841.
	d. NEMA nominal efficiency for all motors.
	e. NEMA nominal and minimum efficiency for motors meeting IEEE 841.
	f. Space heater data.
	g. Over Temperature Protection Type Number.
	h. Temperature device rating and alarm and shutdown setpoint.


	C. Conduit Boxes:
	1. Provide oversized boxes, with split construction with threaded hubs and petroleum-resistant gaskets.
	2. Conduit boxes can be rotated in order to permit installation in any of four positions 90 degrees apart.
	3. Provide grounding lug located within the conduit box for ground connection.
	4. Provide separate conduit boxes for temperature devices and space heaters.
	5. Separate terminal box for any signal leads (RTD, thermistor, vibration transmitter, etc.).

	D. Bearings:
	1. Provide oil or grease lubricated ball bearings, angle contact roller bearings for axial thrust loads, and cylindrical bearings for radial-only loads.
	2. Rated for a minimum L-10 life of  50,000 hours for direct-connected loads.
	3. Cartridge type bearings will not be accepted.
	4. Fitted with lubricant fill and drain or relief fittings.
	5. Belt loads not to exceed forces calculated from NEMA MG 1 Table 14-1 and 14-1A.

	E. Bearing lubrication shall be either grease or oil as per the requirements in either 1 or 2:
	1. Grease lubricated bearings:
	a. Shall be for electric motor use only.
	b. Grease shall be capable of higher temperatures associated with electric motors and shall be compatible with Polyurea-based greases.
	c. Provide grease fittings, similar to  Alemite™ type (or equivalent).
	d. Shielded bearings with re-greasable provisions are permissible.

	2.   Provide oil lubricated bearings with externally visible sight glass to view oil level.

	F. Lifting Eyes:
	1. Provide lifting eyes with a safety factor of 5.
	2. Provide one lifting eye for motors more than 50 pounds.
	3. Provide two lifting eyes for motors over 150 pounds.

	G. Winding Space Heaters when specified or shown:
	1. Provide winding space heaters to prevent condensation.
	2. Rating: 120 volts, single phase, 60 Hertz.
	3. Motor nameplate to show space heater rating in watts and volts.
	4. Provide terminal block in motor conduit box for heater leads termination.


	2.06 finishes
	A. Paint Finish:
	1. Provide standard manufacturer paint finish.
	2. Provide motors with semi-gloss finish, scratch and heat resistance electric motor paint.



	PART 3   Execution
	3.01 examination
	A. Delivery Inspection:
	1. Inspect driven equipment-motor assembly and components immediately upon delivery and unloading at the job site for damages.
	2. Take photos of damage(s) if any, to substantiate the delivery inspection report.


	3.02 installation
	A. Grounding of Motors:
	1. Connect the motor feeder ground cable (green) to the grounding lug terminal in the conduit terminal box.

	B. Supplemental Grounding of Motors: Provide for motors fed from VFDs, all motors above 100 horsepower, and all motors in classified areas, where feasible.
	1. Bond the motor frame to the grounding grid/electrode system to provide supplemental grounding.


	3.03 field quality control
	A. Field Testing:
	1. Measure winding insulation resistance of motors to no less than 10-megohm with a 1000-Vac megohmmeter.
	2. Perform motor phases current imbalance testing for motors 20 horsepower and larger.
	3. Test motors for proper rotation prior to connection to the driven equipment.
	4. Perform thermographic survey per NETA ATS, for motors over 100 horsepower.

	B. Field Inspection:
	1. Compare equipment nameplate data with drawings and specifications.
	2. Inspect physical and mechanical condition.
	3. Inspect anchorage, alignment, and grounding.
	4. Verify the installation of breather/drain fittings as specified herein.
	5. Check for proper connections of space heaters, winding and  RTDs and or thermostats.
	6. Visually check for correct phase and ground connections:

	C. Manufacturer Services: Provide where specified.
	1. Provide services to the driven equipment manufacturer for the inspection and certification of the installation of the motor driven equipment.
	2. Provide assistance in the start up and operational testing of the motor driven equipment.


	3.04 system start up
	A. Commissioning Test: Provide where specified or shown on the drawings.
	1. Provide assistance during the commissioning test of the motor driven equipment.


	3.05 closeout activities
	A. Operation and Maintenance:
	1. Provide the  operation and maintenance manual of the motor(s). Include testing result information in the O&M manual.
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	PART 1   GENERAL
	1.01 DESCRIPTION
	A. BACKGROUND:
	1. The Jordan Valley Water Treatment Plant (JVWTP), located in Herriman, UT, has two existing rotary-lobe positive displacement blowers that run in a duty/standby configuration to provide air scour for filter backwashes. The west blower was replaced i...
	a. Refer to Exhibit A for record drawings showing the existing blower room and dimensional restrictions.
	b. Refer to Exhibit B for images of the existing unit to be replaced. The selected blower shall fit within the dimensional constraints as shown in these references.
	c. Supplier is encouraged to make a site visit before submitting a proposal.


	B. SCOPE:
	1. This section specifies rotary-lobe positive displacement air blowers suitable for constant speed service.  The blower(s) will supply air to an air scour system for filter backwashes at a water treatment plant.  Included with each blower shall be th...
	2. Owner will install the blower and appurtenances, with installation support and startup services provided by the blower Supplier.

	C. DEFINITIONS: Terminology used in this Section conforms to the following definitions:
	1. STANDARD CUBIC FEET PER MINUTE (scfm): The volumetric flow rate in cubic feet per minute at 68 F, 14.70 pounds per square inch absolute pressure, and 36 percent relative humidity.
	2. ABSOLUTE PRESSURE: Total pressure measured from an absolute vacuum. Units are pounds per square inch absolute (psia).
	3. GAUGE PRESSURE: The amount by which total pressure exceeds atmospheric pressure. Units are pounds per square inch gauge (psig).
	4. INLET PRESSURE: The upstream pressure prior to any losses associated with the blower assembly.
	5. DISCHARGE PRESSURE: The pressure at the blower discharge at site conditions. Units are pounds per square inch gauge (psig).
	6. CAPACITY: the net rate of flow compressed and delivered, expressed in terms of standard cubic feet per minute (scfm) at the prevailing inlet temperature and pressure. Measure airflow on the discharge side of the compressor at zero percent tolerance.

	D. TYPE:
	1. Blower shall be rotary lobe, positive displacement type vertical flow (to match existing pipe configuration) and straight two-lobe involute impellers.  Blower and appurtenances shall be designed for air scour service.

	E. EQUIPMENT LIST:
	1. Each blower shall include the following accessories.  Accessory tag numbers will be determined by Owner.
	a. Inlet silencer
	b. Inlet filter
	c. Filter differential pressure gauge
	d. Discharge silencer
	e. Motor winding heater
	f. Motor temperature switch
	g. Pressure relief valve
	h. Check valve


	F. PERFORMANCE AND DESIGN REQUIREMENTS:
	1. GENERAL:  The blower provided under this section will be operated in a duty/standby configuration to produce air for the air scour system.
	a. PERFORMANCE REQUIREMENTS:  The equipment provided under this section shall meet the following performance requirements:

	2. In order to prevent the generation of excessive noise by the blowers, the speed of the blowers shall be limited as described below, and the drive motors shall be of the low noise type whose unloaded noise level shall not exceed 85 dBa measured at 3...
	3. DESIGN REQUIREMENTS:  The equipment provided under this section shall meet the following design requirements:
	4. OPERATING CONDITIONS:  The blower will be installed indoors.  The blower shall meet the specified performance and design requirements under the following atmospheric conditions:

	G. VIBRATION:
	1. Vibration testing shall be performed by the Supplier.  Equipment shall operate without any lateral or torsional vibration characteristics that may accelerate wear.  The Supplier shall provide manufacturer's certification that the manufacturer has i...


	1.02 QUALITY ASSURANCE
	A. MANUFACTURER'S QUALIFICATIONS:
	1. The equipment provided under this section shall be the product of a firm regularly engaged in the design and manufacture of this type of equipment.
	2. Equipment furnished under this Section shall be the product of a single manufacturer able to demonstrate a minimum of ten North American installations with blowers having capacities 200 hp or greater and no less than five years of continuous operat...

	B. UNIT RESPONSIBILITY:
	1. The Supplier shall provide the blower as part of a complete system including all appurtenances to make a complete and operable system. The Supplier shall select all components of the system to assure compatibility, ease of construction, and efficie...
	2. The Supplier shall coordinate selection and design of all system components such that all equipment furnished under the purchase order, including equipment specified in other Sections but referenced in the purchase order documents, is compatible an...

	C. FACTORY TEST:
	1. Perform manufacturer’s standard test, which shall at a minimum comply with the requirements of ISO 1217.
	a. TEST PLAN: Submit a test plan prior to proposing a test date. The Engineer will review the test plan and provide comments within 14 days of receipt. Schedule test date a minimum of 30 days after the factory test plan is designated Code 1 or Code 2 ...
	1) Proposed test date and location.
	2) Identification of manufacturer’s test engineer responsible for executing the test plan.
	3) Operating conditions to be verified.
	4) Conversions required, if any, to calculate the equivalent flow rate and pressure to simulate operating conditions specified in this Section.
	5) Test plan definitions, abbreviations, and parameters.
	6) A detailed description of the test procedures.
	7) Test facility arrangement including piping and instrument locations.
	8) A detailed description of the test facility instruments including type, make, model, and range.
	9) Instrument calibration results and sensor accuracy.
	10) Equations, conversions, and calculations to be used to convert raw data into test results.
	11) Pass/fail criteria for all factory tests.
	a) Format for presenting testing results, clearly indicating outcome of all testing performed, and comparison of results to the pass/fail criteria.

	12) Test each motor as follows:
	a) No load current and speed.
	b) Locked rotor current.
	c) Winding resistance.
	d) Four-hour heat runs. Measure winding and bearing temperature and inspect bearing at end of heat run.
	e) Hi-pot test in accordance with NEMA MG1-20.47.
	f) The specified tests shall be performed in accordance with NEMA MG 1-12 or MG 1-20, as applicable. Copies of the results, plus the computer design calculation printout for efficiency and power factor (at 100 percent, 75 percent and 50 percent of ful...


	b. FACTORY TEST REPORT: Once testing is complete and the data evaluated, submit a test report. Test report shall include, as a minimum:
	1) The entire test plan including any revisions made between the submittal of the test plan and the actual test.
	2) Identification of attendees witnessing the test.
	3) Manufacturer, model, and serial number of each unit.
	4) Raw data and the time of each recording.
	5) Equations, conversions, and calculations used to convert raw data into test results.
	6) Verification that the specified operating requirements have been met.
	7) Motor test results.
	8) Comments provided based on review of the test plan (if any) as well as agreed upon resolution.
	9) Signature of a manufacturer’s representative certifying the test results as accurate.



	D. REFERENCES:
	1. This paragraph references the following documents.  They are a part of this section as specified and modified.  In case of conflict between the requirements of this section and those of the listed documents, the requirements of this section shall p...


	1.03 SUBMITTALS
	A. The following submittals shall be provided in accordance with Section 01 33 00:
	1. A copy of the contract document, control diagrams and process and instrumentation diagrams relating to the submitted equipment, with addendum updates that apply to the equipment in this section, marked to show specific changes necessary for the equ...
	2. A copy of this specification section, with addendum updates included, and all referenced and applicable sections, with addendum updates included, with each paragraph check-marked to indicate specification compliance or marked to indicate requested ...
	3. Manufacturer's catalog data and shop drawings confirming dimensions, weight, construction, and installation details of blower and all associated equipment.
	4. Predicted performance data and/or curves as applicable developed for the specific application, confirming conformance to specified design and operating requirements and characteristics.  Capacity shall be shown in inlet acfm and scfm.  All performa...
	5. Spatial requirements, showing clearances required for maintenance purposes.
	6. Motor data as specified in Section 43 05 21.
	7. Manufacturer’s Warranty.  The equipment shall be warranted by the Manufacturer for a minimum one-year period after the date of final acceptance.  Whenever available, longer warranties on subassemblies or individual equipment items shall be given.  ...
	8. Weight of largest element.
	9. Manufacturer’s detailed recommendations for installation and start-up.
	10. Provide name and expected usage of all oil / grease / lubrication requirements for the first two years of operation.  Assume the equipment is operated continuously under design conditions.  This should include initial fill.
	11. Recommendations for short and long-term storage.
	12. List of required spare parts and special tools.
	13. Operating noise levels shall be provided for the motor and blower combination.  Noise shall be expressed as sound pressure levels (SPL) in decibels as read on the “A” weighting network of a standard sound level meter (dBa); all measurements shall ...
	14. Special requirements, showing clearances required for maintenance purposes.
	15. Proposed testing procedures.
	16. Factory test report.
	17. Installation list demonstrating the manufacturer’s required qualifications as specified in 1.02.A.


	1.04 ENVIRONMENTAL CONDITIONS
	A. The equipment furnished under this section shall be suitable for installation and operation indoors.

	1.05 SHIPMENT, PROTECTION AND STORAGE
	A.  The equipment to be furnished under this section shall be shipped to the site with weathertight covers on all piping and electrical connections and all shaft housing penetrations sealed in a manner which shall protect against damage from the eleme...
	B. MONITORING:
	1. Affix a recording accelerometer to each separately packed assembly or packing crate and record the magnitude of sudden impacts in three directions (X, Y, Z) with both time and "g" force scale. The data shall be provided in digital form that can be ...
	2. The Owner may refuse the equipment if recording accelerometers were not supplied, properly installed, and actuated.
	3. Upon arrival, immediately notify the Owner; remove the accelerometer in the presence of the Owner. The Owner will review the acceleration data. If the magnitude of the maximum acceleration exceeds 3.0 g, the Owner may require dismantling, inspectin...
	4. Correct all damage to the complete satisfaction of the Owner before the assembly is incorporated into the Work.
	5. Pay all costs arising out of dismantling, inspection, testing, repair, and reassembly, even if no damage is found.

	C. SHIPMENT: Package equipment in crating constructed for normal shipping, handling and storage, and deliver, FOB Jordan Valley Water Treatment Plant. Damaged items will not be permitted except in cases of minor damage that can be satisfactorily repai...


	PART 2   PRODUCTS
	2.01 ACCEPTABLE PRODUCTS
	A. Rotary lobe positive displacement blowers shall be Tuthill, Roots, Gardner Denver/Sutorbilt, or Kaeser, modified to meet the requirements of this section.  Consideration of alternate manufacturers is at the sole discretion of the Owner.

	2.02 MATERIALS
	2.03 EQUIPMENT FEATURES
	A. GENERAL:
	1. The blowers shall be complete with compressor, motor, and accessories as a package system.

	B. BLOWER:
	1. Blowers shall be the rotary lobe, positive displacement type. The blowers shall have vertical inlets and discharges.
	2. The blower shall be rated for intermittent duty and shall have labyrinth air seals.  Pressure rating of blower shall be 125 percent of design pressure.  Rotors shall be ductile iron and shall be statically and dynamically balanced to assure vibrati...
	a. Oil and grease shall be NSF approved and/or food grade.


	C. MOTOR:
	1. Blowers shall be provided with Type 2 TEFC, premium efficient motors as specified in Section 43 05 21.  Provide with isolated bearings or grounded motor shaft.  Motors and blowers shall be direct drive coupled. Provide winding heaters and motor win...
	2. Motor shall comply with the submittal and grounding requirements set forth in Section 43 05 21.

	D. SILENCERS AND FILTERS:
	1. The blower shall have a 316 stainless steel discharge silencer having differential pressure of not more than the listed in paragraph 1.01.D.3 at design capacity.  Discharge silencer shall be of all-welded construction. Discharge silencer shall util...
	2. Each blower shall be equipped with an intake filter as manufactured by Stoddard, Universal, or equal.  Filter shall be located indoors and shall be integral with the inlet silencer.  Filter media shall be pleated polyester felt.  Filter shall be ra...
	3. Each blower shall be equipped with an intake silencer as manufactured by Stoddard, Universal, or equal. Silencer shall be of all-welded construction and shall utilize acoustic absorption and baffling for noise attenuation and pulsation control, and...

	E. EQUIPMENT BASE:
	1. The motor and blower shall be mounted to an integral equipment base.  Forklift provisions to be integral with the base. The base shall have open end for easy fork lifting of package with fork slots for easy maneuverability and fork slot covers as s...
	2. The blower shall have vibration isolation pads; pads shall be provided to minimize transmitted vibration from the blower package base to the support level or surrounding structures where the blower is situated.

	F. PRESSURE RELIEF VALVE:
	1. The blower shall be provided with one adjustable pressure relief valve shipped separately for field mounting to the existing piping.  The valve shall act as a safety device releasing air to the atmosphere should line pressure exceed levels that may...
	2. Pressure relief valves shall be of the spring-type, Anderson Greenwood Type 4130 or equal.  Valve seats, cylinders, body and valve stem shall be constructed of 316 stainless steel.  Valves shall be sized for full blower capacity; initial valve sett...

	G. CHECK VALVE:
	1. The check valve shall be a low opening pressure check valve
	2. The check valve shall be constructed of 316 stainless steel
	3. Flexi-Hinge Series 504 or equal (bid schedule allowance provided)
	4. Reference Exhibit B.

	H. FLEXIBLE CONNECTOR:
	1. Flexible connectors/expansion joints shall be provided for the blower discharge connection.  Flexible connectors shall be flanged and suitable for pressures up to 55 psig and temperatures up to 350 degrees F.  Flexible connectors shall be Unaflex m...

	I. COATINGS:
	1. All motors, pumps, drives and valves shall be shipped with the manufacturer's standard coatings.


	2.04 SPARE PARTS
	A. These spare parts shall be provided for each blower:

	2.05 PRODUCT DATA
	A. The following information shall be provided:
	1. All operation and maintenance information.
	2. Vibration information
	3. Motor data.
	4. Wiring and connection diagrams indicating all electrical connections.
	5. Piping connections, locations, sizes, and details for all fittings.
	6. Proposed testing and start-up procedures.
	7. Testing report specified in paragraph 3.02.
	8. Warranty specified in paragraph 3.04.



	PART 3   EXECUTION
	3.01 INSTALLATION
	A. The package shall be pre-assembled including all accessories (which can reasonably be included the pre-assembled blower package), ready for operation.  The inlet silencer, discharge silencer and pressure relief valve shall be provided separately.
	B. The Supplier shall provide factory-trained personnel to supervise commissioning and testing for 1 day.  The blowers shall be aligned, connected and installed by the Owner at the locations shown and in accordance with the manufacturer's recommendati...

	3.02 START-UP AND TESTING
	A. The equipment provided under this section shall be started and tested only under the direction of personnel approved by the equipment manufacturer.  To that end, the Supplier shall cause the manufacturer to furnish start-up and testing specialist(s...
	B. Test procedures shall contain the following features:
	1. Static tests of all control and protective circuits.
	2. Not less than two cold starts.


	3.03 TRAINING
	A. The Supplier shall cause the equipment manufacturer, as a part of the commissioning services, to provide not less than 2 hours of on-the-job training.  Training shall include the following:
	1. Rotary lobe blower theory.
	2. General operational information for the specific equipment provided under this section.
	3. Troubleshooting and routine maintenance.
	4. Assembly and disassembly.


	3.04 SYSTEM WARRANTY
	A. All equipment furnished under this section shall be warranted to be free from defects in material and workmanship for a period of 12 months after final acceptance of the installation or 18 months after delivery, whichever occurs first.
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	PART 1   GENERAL
	1.01 Submittals
	A. Submittals covered by these requirements include manufacturers' information, shop drawings, test procedures, test results, samples, requests for substitutions, and miscellaneous work-related submittals. Submittals shall also include, but not be lim...

	1.02 Suppliers'S RESPONSIBILITIES
	A. General:
	1. The Supplier shall be responsible for the accuracy and completeness of the information contained in each submittal and shall assure that the material, equipment or method of work shall be as described in the submittal. The Supplier shall verify tha...
	2. The Supplier shall coordinate submittals with the work so that work will not be delayed. He shall coordinate and schedule different categories of submittals, so that one will not be delayed for lack of coordination with another. No extension of tim...
	3. The Supplier shall certify on each submittal document that he has reviewed the submittal, verified field conditions, and complied with the contract documents.
	4. The Supplier may authorize in writing a material or equipment Supplier to deal directly with the Owner with regard to a submittal. These dealings shall be limited to contract interpretations to clarify and expedite the work.


	1.03 CATEGORIES OF SUBMITTALS
	A. General:
	a. Submittals fall into three general categories; Action Submittals - Action Submittals require review and response by the Engineer before the Supplier proceeds with incorporating the equipment, materials, or procedure addressed in a submittal into th...
	b. Informational Submittals- Informational Submittals are examined to verify that the information has been furnished as specified.  If the information has not been furnished as specified the submittal will be returned marked “MAKE CORRECTIONS NOTED” a...
	c. Closeout Submittals – Closeout Submittals consist of documentation that is not available for review at the time Action Submittals are submitted for review or documentation that is typically generated or furnished following incorporation of the equi...
	2. At the beginning of work, the Owner will furnish the Supplier lists of those submittals specified in the project manual. Two separate lists will be provided: submittals for review and comment and product data (submittals) for information only.

	B. Submittals for review and comment:
	1. All submittals except where specified to be submitted as product data for information only shall be submitted by the Supplier to the Owner for review and comment.

	C. Submittals (product data) for information only:
	1. Where specified, the Supplier shall furnish submittals (product data) to the Owner for Information only.


	1.04 TRANSMITTAL PROCEDURE
	A. General:
	1. All submittals shall be prepared and submitted in electronic format (pdf) complete with cover sheet, index, bookmarks, and applicable specifications with notes acknowledging compliance or calling out deviations for each section.
	2. A separate form shall be used for each specific item, class of material, equipment, and items specified in separate, discrete sections, for which the submittal is required. Submittal documents common to more than one piece of equipment shall be ide...
	3. A unique number, sequentially assigned, shall be noted on the transmittal form accompanying each item submitted. Original submittal numbers shall have the following format: "XXX"; where "XXX" is the sequential number assigned by the Supplier. Resub...
	a. Prepare resubmittal, if applicable. Clearly identify each correction or change made. Include a response in writing to each of the Engineer’s comments or questions for submittal packages that are resubmitted in the order that the comments or questio...
	1) “Incorporated” Engineer’s comment or change is accepted and appropriate changes are made.
	2) “Response” Engineer’s comment not incorporated. Explain why comment is not accepted or requested change is not made. Explain how requirement will be satisfied in lieu of comment or change requested by Engineer.

	b. Any resubmittal that does not contain responses to the Engineer’s previous comments shall be returned for Revision and Resubmittal. No further review by the Engineer will be performed until a response for previous comments has been received.
	c. Review costs:
	1) Costs incurred by Owner as a result of additional reviews of a particular submittal after the second time it has been reviewed shall be borne by Supplier.
	2) Reimbursement to Owner will be made by deducting such costs from Suppliers subsequent progress payments.



	B. Deviation from contract:
	1. If the Supplier proposes to provide material, equipment, or method of work which deviates from the project manual, he shall indicate so under "deviations" on the transmittal form accompanying the submittal copies.

	C. Submittal completeness:
	1. Submittals which do not have all the information required to be submitted, including deviations, are not acceptable and will be returned without review.


	1.05 REVIEW PROCEDURE
	A. General:
	1. Submittals are specified for those features and characteristics of materials, equipment, and methods of operation which can be selected based on the Supplier's judgment of their conformance to the specified requirements. Other features and characte...
	2. When the contract documents require a submittal, the Supplier shall submit the specified information as follows:
	a. One electronic (pdf) copy
	b. Two samples whenever a physical sample or color reference is required.


	B. Submittals for review and comment:
	1. Unless otherwise specified, within 14 calendar days after receipt of a submittal for review and comment, the Owner shall review the submittal and return to the Supplier. The reproducible original will be retained by the Owner. The returned submitta...
	a. If the review indicates that the material, equipment or work method complies with the project manual, submittal copies will be marked "NO EXCEPTIONS TAKEN." In this event, the Supplier may begin to implement the work method or incorporate the mater...
	b. If the review indicates limited corrections are required, copies will be marked "MAKE CORRECTIONS NOTED." The Supplier may begin implementing the work method or incorporating the material and equipment covered by the submittal in accordance with th...
	c. If the review reveals that the submittal is insufficient or contains incorrect data, copies will be marked "AMEND AND RESUBMIT." Except at his own risk, the Supplier shall not undertake work covered by this submittal until it has been revised, res...
	d. If the review indicates that the material, equipment, or work method does not comply with the project manual, copies of the submittal will be marked "REJECTED - SEE REMARKS." Submittals with deviations which have not been identified clearly may be ...


	C. Submittals (product data) for information only:
	1. Such information is not subject to submittal review procedures and shall be provided as part of the work under this contract and its acceptability determined under normal inspection procedures.


	1.06 Effect of review of supplier's submittals:
	A. General:
	1. Review of contract drawings, methods of work, or information regarding materials or equipment the Supplier proposes to provide, shall not relieve the Supplier of his responsibility for errors therein and shall not be regarded as an assumption of ri...
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	PART 1   GENERAL
	1.01 DESCRIPTION
	A. BACKGROUND:
	1. The Jordan Valley Water Treatment Plant (JVWTP), located in Herriman, UT, has two existing rotary-lobe positive displacement blowers that run in a duty/standby configuration to provide air scour for filter backwashes. The west blower was replaced i...
	a. Refer to Exhibit A for record drawings showing the existing blower room and dimensional restrictions.
	b. Refer to Exhibit B for images of the existing unit to be replaced. The selected blower shall fit within the dimensional constraints as shown in these references.
	c. Supplier is encouraged to make a site visit before submitting a proposal.


	B. SCOPE:
	1. This section specifies rotary-lobe positive displacement air blowers suitable for constant speed service.  The blower(s) will supply air to an air scour system for filter backwashes at a water treatment plant.  Included with each blower shall be th...
	2. Owner will install the blower and appurtenances, with installation support and startup services provided by the blower Supplier.

	C. DEFINITIONS: Terminology used in this Section conforms to the following definitions:
	1. STANDARD CUBIC FEET PER MINUTE (scfm): The volumetric flow rate in cubic feet per minute at 68 F, 14.70 pounds per square inch absolute pressure, and 36 percent relative humidity.
	2. ABSOLUTE PRESSURE: Total pressure measured from an absolute vacuum. Units are pounds per square inch absolute (psia).
	3. GAUGE PRESSURE: The amount by which total pressure exceeds atmospheric pressure. Units are pounds per square inch gauge (psig).
	4. INLET PRESSURE: The upstream pressure prior to any losses associated with the blower assembly.
	5. DISCHARGE PRESSURE: The pressure at the blower discharge at site conditions. Units are pounds per square inch gauge (psig).
	6. CAPACITY: the net rate of flow compressed and delivered, expressed in terms of standard cubic feet per minute (scfm) at the prevailing inlet temperature and pressure. Measure airflow on the discharge side of the compressor at zero percent tolerance.

	D. TYPE:
	1. Blower shall be rotary lobe, positive displacement type vertical flow (to match existing pipe configuration) and straight two-lobe involute impellers.  Blower and appurtenances shall be designed for air scour service.

	E. EQUIPMENT LIST:
	1. Each blower shall include the following accessories.  Accessory tag numbers will be determined by Owner.
	a. Inlet silencer
	b. Inlet filter
	c. Filter differential pressure gauge
	d. Discharge silencer
	e. Motor winding heater
	f. Motor temperature switch
	g. Pressure relief valve
	h. Check valve


	F. PERFORMANCE AND DESIGN REQUIREMENTS:
	1. GENERAL:  The blower provided under this section will be operated in a duty/standby configuration to produce air for the air scour system.
	a. PERFORMANCE REQUIREMENTS:  The equipment provided under this section shall meet the following performance requirements:

	2. In order to prevent the generation of excessive noise by the blowers, the speed of the blowers shall be limited as described below, and the drive motors shall be of the low noise type whose unloaded noise level shall not exceed 85 dBa measured at 3...
	3. DESIGN REQUIREMENTS:  The equipment provided under this section shall meet the following design requirements:
	4. OPERATING CONDITIONS:  The blower will be installed indoors.  The blower shall meet the specified performance and design requirements under the following atmospheric conditions:

	G. VIBRATION:
	1. Vibration testing shall be performed by the Supplier.  Equipment shall operate without any lateral or torsional vibration characteristics that may accelerate wear.  The Supplier shall provide manufacturer's certification that the manufacturer has i...


	1.02 QUALITY ASSURANCE
	A. MANUFACTURER'S QUALIFICATIONS:
	1. The equipment provided under this section shall be the product of a firm regularly engaged in the design and manufacture of this type of equipment.
	2. Equipment furnished under this Section shall be the product of a single manufacturer able to demonstrate a minimum of ten North American installations with blowers having capacities 200 hp or greater and no less than five years of continuous operat...

	B. UNIT RESPONSIBILITY:
	1. The Supplier shall provide the blower as part of a complete system including all appurtenances to make a complete and operable system. The Supplier shall select all components of the system to assure compatibility, ease of construction, and efficie...
	2. The Supplier shall coordinate selection and design of all system components such that all equipment furnished under the purchase order, including equipment specified in other Sections but referenced in the purchase order documents, is compatible an...

	C. FACTORY TEST:
	1. Perform manufacturer’s standard test, which shall at a minimum comply with the requirements of ISO 1217.
	a. TEST PLAN: Submit a test plan prior to proposing a test date. The Engineer will review the test plan and provide comments within 14 days of receipt. Schedule test date a minimum of 30 days after the factory test plan is designated Code 1 or Code 2 ...
	1) Proposed test date and location.
	2) Identification of manufacturer’s test engineer responsible for executing the test plan.
	3) Operating conditions to be verified.
	4) Conversions required, if any, to calculate the equivalent flow rate and pressure to simulate operating conditions specified in this Section.
	5) Test plan definitions, abbreviations, and parameters.
	6) A detailed description of the test procedures.
	7) Test facility arrangement including piping and instrument locations.
	8) A detailed description of the test facility instruments including type, make, model, and range.
	9) Instrument calibration results and sensor accuracy.
	10) Equations, conversions, and calculations to be used to convert raw data into test results.
	11) Pass/fail criteria for all factory tests.
	a) Format for presenting testing results, clearly indicating outcome of all testing performed, and comparison of results to the pass/fail criteria.

	12) Test each motor as follows:
	a) No load current and speed.
	b) Locked rotor current.
	c) Winding resistance.
	d) Four-hour heat runs. Measure winding and bearing temperature and inspect bearing at end of heat run.
	e) Hi-pot test in accordance with NEMA MG1-20.47.
	f) The specified tests shall be performed in accordance with NEMA MG 1-12 or MG 1-20, as applicable. Copies of the results, plus the computer design calculation printout for efficiency and power factor (at 100 percent, 75 percent and 50 percent of ful...


	b. FACTORY TEST REPORT: Once testing is complete and the data evaluated, submit a test report. Test report shall include, as a minimum:
	1) The entire test plan including any revisions made between the submittal of the test plan and the actual test.
	2) Identification of attendees witnessing the test.
	3) Manufacturer, model, and serial number of each unit.
	4) Raw data and the time of each recording.
	5) Equations, conversions, and calculations used to convert raw data into test results.
	6) Verification that the specified operating requirements have been met.
	7) Motor test results.
	8) Comments provided based on review of the test plan (if any) as well as agreed upon resolution.
	9) Signature of a manufacturer’s representative certifying the test results as accurate.



	D. REFERENCES:
	1. This paragraph references the following documents.  They are a part of this section as specified and modified.  In case of conflict between the requirements of this section and those of the listed documents, the requirements of this section shall p...


	1.03 SUBMITTALS
	A. The following submittals shall be provided in accordance with Section 01 33 00:
	1. A copy of the contract document, control diagrams and process and instrumentation diagrams relating to the submitted equipment, with addendum updates that apply to the equipment in this section, marked to show specific changes necessary for the equ...
	2. A copy of this specification section, with addendum updates included, and all referenced and applicable sections, with addendum updates included, with each paragraph check-marked to indicate specification compliance or marked to indicate requested ...
	3. Manufacturer's catalog data and shop drawings confirming dimensions, weight, construction, and installation details of blower and all associated equipment.
	4. Predicted performance data and/or curves as applicable developed for the specific application, confirming conformance to specified design and operating requirements and characteristics.  Capacity shall be shown in inlet acfm and scfm.  All performa...
	5. Spatial requirements, showing clearances required for maintenance purposes.
	6. Motor data as specified in Section 43 05 21.
	7. Manufacturer’s Warranty.  The equipment shall be warranted by the Manufacturer for a minimum one-year period after the date of final acceptance.  Whenever available, longer warranties on subassemblies or individual equipment items shall be given.  ...
	8. Weight of largest element.
	9. Manufacturer’s detailed recommendations for installation and start-up.
	10. Provide name and expected usage of all oil / grease / lubrication requirements for the first two years of operation.  Assume the equipment is operated continuously under design conditions.  This should include initial fill.
	11. Recommendations for short and long-term storage.
	12. List of required spare parts and special tools.
	13. Operating noise levels shall be provided for the motor and blower combination.  Noise shall be expressed as sound pressure levels (SPL) in decibels as read on the “A” weighting network of a standard sound level meter (dBa); all measurements shall ...
	14. Special requirements, showing clearances required for maintenance purposes.
	15. Proposed testing procedures.
	16. Factory test report.
	17. Installation list demonstrating the manufacturer’s required qualifications as specified in 1.02.A.


	1.04 ENVIRONMENTAL CONDITIONS
	A. The equipment furnished under this section shall be suitable for installation and operation indoors.

	1.05 SHIPMENT, PROTECTION AND STORAGE
	A.  The equipment to be furnished under this section shall be shipped to the site with weathertight covers on all piping and electrical connections and all shaft housing penetrations sealed in a manner which shall protect against damage from the eleme...
	B. MONITORING:
	1. Affix a recording accelerometer to each separately packed assembly or packing crate and record the magnitude of sudden impacts in three directions (X, Y, Z) with both time and "g" force scale. The data shall be provided in digital form that can be ...
	2. The Owner may refuse the equipment if recording accelerometers were not supplied, properly installed, and actuated.
	3. Upon arrival, immediately notify the Owner; remove the accelerometer in the presence of the Owner. The Owner will review the acceleration data. If the magnitude of the maximum acceleration exceeds 3.0 g, the Owner may require dismantling, inspectin...
	4. Correct all damage to the complete satisfaction of the Owner before the assembly is incorporated into the Work.
	5. Pay all costs arising out of dismantling, inspection, testing, repair, and reassembly, even if no damage is found.

	C. SHIPMENT: Package equipment in crating constructed for normal shipping, handling and storage, and deliver, FOB Jordan Valley Water Treatment Plant. Damaged items will not be permitted except in cases of minor damage that can be satisfactorily repai...


	PART 2   PRODUCTS
	2.01 ACCEPTABLE PRODUCTS
	A. Rotary lobe positive displacement blowers shall be Tuthill, Roots, Gardner Denver/Sutorbilt, or Kaeser, modified to meet the requirements of this section.  Consideration of alternate manufacturers is at the sole discretion of the Owner.

	2.02 MATERIALS
	2.03 EQUIPMENT FEATURES
	A. GENERAL:
	1. The blowers shall be complete with compressor, motor, and accessories as a package system.

	B. BLOWER:
	1. Blowers shall be the rotary lobe, positive displacement type. The blowers shall have vertical inlets and discharges.
	2. The blower shall be rated for intermittent duty and shall have labyrinth air seals.  Pressure rating of blower shall be 125 percent of design pressure.  Rotors shall be ductile iron and shall be statically and dynamically balanced to assure vibrati...
	a. Oil and grease shall be NSF approved and/or food grade.


	C. MOTOR:
	1. Blowers shall be provided with Type 2 TEFC, premium efficient motors as specified in Section 43 05 21.  Provide with isolated bearings or grounded motor shaft.  Motors and blowers shall be direct drive coupled. Provide winding heaters and motor win...
	2. Motor shall comply with the submittal and grounding requirements set forth in Section 43 05 21.

	D. SILENCERS AND FILTERS:
	1. Each blower shall include one discharge silencer having an operating differential pressure of not more than the listed in paragraph 1.01.D.3 at design capacity.  This silencer will be installed on the combined outlet piping from the two alternating...
	2. Each blower shall be equipped with an intake filter(s) as manufactured by Stoddard, Universal F64 with optional A40-108 Pressure Drop Indicator or equal.  Filter shall be located indoors and shall be integral with the inlet silencer.  Filter media ...
	3. Each blower shall be equipped with an intake silencer(s) as manufactured by Stoddard, Universal, or equal. Silencer(s) shall be of all-welded mild steel construction (painted) and shall utilize acoustic absorption and baffling for noise attenuation...

	E. EQUIPMENT BASE:
	1. The motor and blower shall be mounted to an integral equipment base.  Forklift provisions to be integral with the base. The base shall have open end for easy fork lifting of package with fork slots for easy maneuverability and fork slot covers as s...
	2. The blower shall have vibration isolation pads; pads shall be provided to minimize transmitted vibration from the blower package base to the support level or surrounding structures where the blower is situated.

	F. PRESSURE RELIEF VALVE:
	1. The blower shall be provided with one adjustable pressure relief valve shipped separately for field mounting to the existing piping.  The valve shall act as a safety device releasing air to the atmosphere should line pressure exceed levels that may...
	2. Pressure relief valves shall be of the spring-type, Anderson Greenwood Type 4130 or equal.  Valve seats, cylinders, body and valve stem shall be constructed of 316 stainless steel.  Valves shall be sized for full blower capacity; initial valve sett...

	G. CHECK VALVE:
	1. The check valve shall be a low opening pressure check valve
	2. The check valve shall be constructed of 316 stainless steel
	3. Flexi-Hinge Series 504 or equal (bid schedule allowance provided)
	4. Reference Exhibit B.

	H. FLEXIBLE CONNECTOR:
	1. Flexible connectors/expansion joints shall be provided for the blower discharge connection.  Flexible connectors shall be flanged and suitable for pressures up to 55 psig and temperatures up to 350 degrees F.  Flexible connectors shall be Unaflex m...

	I. COATINGS:
	1. All motors, pumps, drives and valves shall be shipped with the manufacturer's standard coatings.


	2.04 SPARE PARTS
	A. These spare parts shall be provided for each blower:

	2.05 PRODUCT DATA
	A. The following information shall be provided:
	1. All operation and maintenance information.
	2. Vibration information
	3. Motor data.
	4. Wiring and connection diagrams indicating all electrical connections.
	5. Piping connections, locations, sizes, and details for all fittings.
	6. Proposed testing and start-up procedures.
	7. Testing report specified in paragraph 3.02.
	8. Warranty specified in paragraph 3.04.



	PART 3   EXECUTION
	3.01 INSTALLATION
	A. The package shall be pre-assembled including all accessories (which can reasonably be included the pre-assembled blower package), ready for operation.  The inlet silencer, discharge silencer and pressure relief valve shall be provided separately.
	B. The Supplier shall provide factory-trained personnel to supervise commissioning and testing for 1 day.  The blowers shall be aligned, connected and installed by the Owner at the locations shown and in accordance with the manufacturer's recommendati...

	3.02 START-UP AND TESTING
	A. The equipment provided under this section shall be started and tested only under the direction of personnel approved by the equipment manufacturer.  To that end, the Supplier shall cause the manufacturer to furnish start-up and testing specialist(s...
	B. Test procedures shall contain the following features:
	1. Static tests of all control and protective circuits.
	2. Not less than two cold starts.


	3.03 TRAINING
	A. The Supplier shall cause the equipment manufacturer, as a part of the commissioning services, to provide not less than 2 hours of on-the-job training.  Training shall include the following:
	1. Rotary lobe blower theory.
	2. General operational information for the specific equipment provided under this section.
	3. Troubleshooting and routine maintenance.
	4. Assembly and disassembly.


	3.04 SYSTEM WARRANTY
	A. All equipment furnished under this section shall be warranted to be free from defects in material and workmanship for a period of 12 months after final acceptance of the installation or 18 months after delivery, whichever occurs first.
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	PART 1   General
	1.01 summary
	A. Section Includes:
	1. Squirrel cage type, AC induction motors, up to 500 HP, for up to 4 poles (3600 or 1800 rpm nominal), or up to 250 HP for over 6 poles (1200 rpm or slower) shall be per NEMA MG1, Small or Medium.
	2. Special purpose motors with features or ratings which are not specified herein, are specified in the particular equipment specifications.


	1.02 references
	A. This section contains references to the following documents.  They are a part of this section as specified and modified.  Where a referenced document contains references to other standards, those documents are included as references under this sect...

	1.03 definitions
	A. Terminology used in this Section conforms with NEMA MG-1. Motors covered in this specification are those defined in NEMA MG1 as Small (Fractional) and Medium (Integral) AC induction motors.

	1.04 administrative requirements
	A. Unit Responsibility: Where Unit Responsibility is specified in the driven equipment sections of these specifications, the motor supplier shall coordinate with the provider of the driven equipment to verify that the motor provided under this section...

	1.05 submittals
	A. Action Submittals:
	1. Procedures: Section 01 33 00.
	a. Copy of this Section, with each paragraph check-marked to indicate specification compliance or marked to indicate requested deviations from specification requirements.
	b. Check-marks (() to denote full compliance with a paragraph as a whole. Underline deviations and denote by a number in the margin to the right of the identified paragraph. The remaining portions of the paragraph not underlined will signify complianc...
	c. Failure to include a copy of the marked-up specification sections with justification(s) for any requested deviation will cause rejection of the entire submittal with no further consideration.

	2. Motor Data Sheets specified in this Section.
	a. Motors in conformance with IEEE 841: Manufacturers to complete IEEE Standard 841 Data Sheet for AC Induction Motors.
	b. Motor Speed-Torque curve

	3. Routine Factory test data for polyphase motors.
	a. High-potential test.

	4. Factory test data, from required dynamometer tests, where specified.
	5. Vibration level when measured in accordance with NEMA MG 1, for all IEEE 841 motors, and where elsewhere specified.
	6.  Motor heating curve, where specified,
	7. Motor mounting, outline, dimensions, and weight.
	8. Motor bearing and winding RTDs (resistance temperature detector), where specified.
	9. Motor winding thermostat or thermistor, where specified.
	10. Motor winding space heaters, where specified.
	11. Motor nameplate data.

	B. Informational Submittals:
	1. Procedures: Section 01 33 00.
	2. Operation and maintenance manuals.


	1.06 quality assurance
	A. Factory Testing:
	1. Test each motor as follows
	a. No load current and speed.
	b. Locked rotor current.
	c. Winding Resistance.
	d. Four-hour heat runs.  Measure winding and bearing temperature and inspect bearing at end of heat run.
	e. Hi-pot test in accordance with NEMA MG1-20.47.
	f. The specified tests shall be performed in accordance with NEMA MG1-12 or MG1-20, as applicable.  Copies of the results, plus the computer design calculations printout for efficiency and power factor (at 100 percent, 75 percent and 50 percent of ful...


	B. Where specified for use in corrosive or hazardous locations, motor testing shall additionally be per IEEE 841. Test report shall be certified by the motor manufacturer’s test personnel and submitted to the Engineer.
	1. For motors larger than 100 horsepower, test and submit results for the following:
	a. Routine tests per NEMA MG1 and IEEE 112. Provide tests as noted in paragraph 1.05 Factory Testing.  Test report shall be certified by the motor manufacturer's test personnel and submitted to the Engineer.
	b. For motors larger than 200 horsepower, efficiency and power factor by Test Method B, IEEE 112. Submit Form B and B-2.



	1.07 delivery, storage and handling
	A. Procedures shall be in accordance with Section 43 11 33.

	1.08 special warranty
	A. Provide warranty in accordance with Section 43 11 33.
	B. Submit warranties in writing to include 100 percent full payment coverage for parts and labor for repair or replacement of the motor (s) during the warranty period.


	PART 2   ProductS
	2.01 manufacturers
	A. The following candidate manufacturers are capable of producing equipment and/or products that will satisfy the requirements of this Section. The manufacturer’s standard product may require modification to conform to specified requirements:
	1. Baldor
	2. General Electric
	3. Siemens
	4. US Motors
	5. WEG
	6. Approved Equal


	2.02 performance/design criteria
	A. Service Conditions:
	1. Temperature: -25-degree C to +40 degree C.
	2. Altitude: 4733 feet above sea level minimum.
	3. Derate motors for higher ambient temperature and for higher altitude with motor size based on brake-horsepower.

	B. Design Requirements:
	1. Operation: Continuous.
	2. Compliance: Energy Policy Act of 1992 (EPAct), Final Rule 2014.
	3. Tolerance: +/- 10-percent of rated voltage at rated frequency; +/- 5-percent of rated frequency at rated voltage.
	4. Standard design: NEMA Design B.

	C. Service Factor (percent of additional horsepower):
	1. 1.15 for sine-wave motors.
	2. Dual rating: 1.15 Sine-wave and 1.0 Inverter Duty for Inverter Duty motors.

	D. Motor Efficiency:
	1. NEMA Premium™ efficiency electric motor, single-speed, polyphase, 1-500 horsepower, 3600-rpm 2-pole, 1800-rpm 4-pole, and 1200-rpm 6-pole (1-250 HP), squirrel cage induction motors, NEMA Design B, continuous rated. NEMA Standards Publication MG 1 2...


	2.03 materials
	A. Motor frames:
	1. TEFC motors shall be cast iron.
	2. Aluminum frame motors are not permitted.

	B. Stator windings:
	1. Shall be copper with Class F minimum insulation not to exceed Class B temperature rise of 80-degree C at rated load and with Design B torque /current characteristics for all Medium (Integral) motors.
	2. Small (fractional) motors shall be supplied with Class F insulation where available.

	C. Rotor material shall be aluminum or copper.
	D. Fans shall be non-sparking fan blades.
	E. Motor leads shall be non-hygroscopic.

	2.04 motor types
	A. General Requirements for motors 1/2 horsepower through 500 horsepower:
	1. Three phase, squirrel cage, with copper windings.
	2. Rated for full voltage starting and continuous duty.
	3. Rating shall be:
	a. 460volts, three-phase, 60-Hertz.

	4. Severe Duty Type Motors, which may also be called Type 2 per the project equipment specifications, shall be in accordance with IEEE 841.
	a. Totally Enclosed Fan-Cooled Motors (TEFC) shall be defined per NEMA MG1.
	b. Enclosure: totally enclosed, fan cooled, with external fan blowing air to the motor frame cooling fins for cooling.
	c. Applications: severe duty and most outdoor installations.
	d.



	2.05 components
	A. Thermal Protection:
	1. Motors larger than 50 horsepower up to and including 250 horsepower:
	a. Unless another form of thermal protection is specified in the driven equipment specification, provide a NEMA Type 1 temperature sensing device embedded in the motor winding which is sensitive to motor running over temperature.
	b. Sensor:  Wired to a terminal strip on the motor.
	c. Motor Nameplate:  Marked "OVER TEMP PROT 1" in accordance with NEMA MG 1 12.43.

	2. Motors larger than 250 horsepower:
	a. Unless another form of thermal protection is specified in the driven equipment specification, provide 100 ohm platinum RTDs, two per phase embedded in each winding phase.
	b. RTDs shall be brought out to a separate control terminal box mounted on the motor.
	c. Motor Nameplate:  Marked "OVER TEMP PROT 1" in accordance with NEMA MG 1 12.43.


	B. Motor Nameplates:
	1. Materials:  Engraved or stamped stainless steel.
	2. Features shall be as follows:
	a. NEMA Standard MG 1 motor data.
	b. Permanently fastened to the motor frame.
	c. ABMA bearing identification number for motors meeting IEEE 841.
	d. NEMA nominal efficiency for all motors.
	e. NEMA nominal and minimum efficiency for motors meeting IEEE 841.
	f. Space heater data.
	g. Over Temperature Protection Type Number.
	h. Temperature device rating and alarm and shutdown setpoint.


	C. Conduit Boxes:
	1. Provide oversized boxes, with split construction with threaded hubs and petroleum-resistant gaskets.
	2. Conduit boxes can be rotated in order to permit installation in any of four positions 90 degrees apart.
	3. Provide grounding lug located within the conduit box for ground connection.
	4. Provide separate conduit boxes for temperature devices and space heaters.
	5. Separate terminal box for any signal leads (RTD, thermistor, vibration transmitter, etc.).

	D. Bearings:
	1. Provide grease lubricated ball bearings, and cylindrical bearings for radial-only loads.
	2. Rated for a minimum L-10 life of  50,000 hours for direct-connected loads.
	3. Cartridge type bearings will not be accepted.
	4. Fitted with lubricant relief fittings.

	E. Bearing lubrication shall be grease as per these requirements:
	1. Grease lubricated bearings:
	a. Shall be for electric motor use only.
	b. Grease shall be capable of higher temperatures associated with electric motors and shall be compatible with Polyurea-based greases.
	c. Provide grease fittings, similar to  Alemite™ type (or equivalent).
	d. Shielded bearings with re-greasable provisions are permissible.


	F. Lifting Eyes:
	1. Provide lifting eyes with a safety factor of 5.
	2. Provide one lifting eye for motors more than 50 pounds.
	3. Provide two lifting eyes for motors over 150 pounds.


	2.06 finishes
	A. Paint Finish:
	1. Provide standard manufacturer paint finish.
	2. Provide motors with semi-gloss finish, scratch and heat resistance electric motor paint.



	PART 3   Execution
	3.01 examination
	A. Delivery Inspection:
	1. Inspect driven equipment-motor assembly and components immediately upon delivery and unloading at the job site for damages.
	2. Take photos of damage(s) if any, to substantiate the delivery inspection report.


	3.02 installation
	A. Grounding of Motors:
	1. Connect the motor feeder ground cable (green) to the grounding lug terminal in the conduit terminal box.


	3.03 field quality control
	A. Field Testing:
	1. Measure winding insulation resistance of motors to no less than 10-megohm with a 1000-Vac megohmmeter.
	2. Perform motor phases current imbalance testing for motors 20 horsepower and larger.
	3. Test motors for proper rotation prior to connection to the driven equipment.
	4. Perform thermographic survey per NETA ATS, for motors over 100 horsepower.

	B. Field Inspection:
	1. Compare equipment nameplate data with drawings and specifications.
	2. Inspect physical and mechanical condition.
	3. Inspect anchorage, alignment, and grounding.
	4. Verify the installation of breather fittings as specified herein.
	5. Check for proper connections of space heaters, winding and  RTDs and or thermostats.
	6. Visually check for correct phase and ground connections:

	C. Manufacturer Services: Provide where specified.
	1. Provide services to the driven equipment manufacturer for the inspection and certification of the installation of the motor driven equipment.
	2. Provide assistance in the start up and operational testing of the motor driven equipment.


	3.04 system start up
	A. Commissioning Test: Provide where specified or shown on the drawings.
	1. Provide assistance during the commissioning test of the motor driven equipment.


	3.05 closeout activities
	A. Operation and Maintenance:
	1. Provide the  operation and maintenance manual of the motor(s). Include testing result information in the O&M manual.
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