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SECTION 011000 – SUMMARY OF WORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Phased construction. 
4. Work under separate contracts. 
5. Access to site. 
6. Coordination with occupants. 
7. Work restrictions. 
8. Specification and drawing conventions. 
9. Miscellaneous provisions. 

 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities. 

1.2 PROJECT INFORMATION 

A. Project Identification:  City of Imperial, CA Wastewater Treatment Plant Headworks 
Upgrade 

1. Project Location: Imperial, California 

B. Owner:  City of Imperial, CA 

C. Engineers:  WEBB Associates, Brian Knoll (951) 248-4279 

  Aqua Engineering, Justin Logan (801) 299-1327. 

1. Engineers have been engaged for this Project to provide architectural and engineering 
services.   

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. The following list has been furnished for the convenience of the Contractor and shall not be 
considered as representing all Work required in the Contract Documents.  Contractor shall not 
take advantage of any errors or omissions in this listing and shall report any discrepancies or 
questionable items to the Engineer for clarification.  The Work of Project is defined by the 
Contract Documents and consists of the following: 
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1. The Mobilization of all equipment, labor, tools, and materials to and from the project site. 

2. Site demolition and removal of fencing, existing equipment, and/or infrastructure as 
indicated in the Contract Documents. 

3. Partial demolition of the existing headworks, as detailed in the drawings, including the 
removal and disposal of existing equipment as indicated. 

4. Construction of all site improvements as indicated in the Contract Documents. 

5. Construction of a new headworks area and installation of headworks screens and 
associated valves and piping. 

6. Installation of one (1) pre-engineered metal building roof structure, installed over the 
headworks area, as indicated in the Contract Documents. 

7. Construction of an Electrical Building as a part of the new headworks area, including 
installation of all HVAC and appliances. 

8. Construction of a new portion of the existing splitter box. Installation of associated 
equipment, including gates, platforms, and walkways. 

9. Construction of a new walkway on the existing aeration basin, as indicated in the 
Contract Documents. 

10. Construction of the clarifier piping modification (pipe connection), as indicated in the 
Contract Documents. 

11. Installation of a new pump skid for the pumping of non-potable water from the UV basin, 
as indicated in the Contract Documents. 

12. Cleaning of the biolac basin and replacing the diffuser sleeves. 

13. New gas service. 

14. All other civil, yard piping, mechanical, and electrical work included in the Contract 
Documents. 

15. Commissioning. 

16. Training of plant personnel. 

List above is intended to provide an overview of the major project components and does not 
include all work described in Contract Documents. 

B. Type of Contract. 

1. Project will be constructed under a single prime contract. 
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1.4 CONSTRUCTION DOCUMENTS 

A. The successful Contractor will be given the following hard copies of construction documents: 

1. Two (2) sets of 24” x 36” construction drawings. 
2. Four (4) sets of 11” x 17” construction drawings. 
3. Two (2) sets of the technical specifications. 

B. The successful Contractor will also be given two (2) electronic copies of the construction 
drawings and technical specifications.  These will be provided on CD. 

1.5 PHASED CONSTRUCTION 

A. The Work shall be conducted in accordance to an approved phasing/sequencing plan. 

1. Work on the project shall commence simultaneously with the Notice to Proceed and be 
substantially complete and ready for occupancy One Hundred and Fifty (150) days after 
the Notice to Proceed. There will only be one phase of work for this project. The project 
will require continuous coordination between the facility staff and the contractor as the 
facility needs to be operational during the construction. 

B. Before commencing Work, the Contractor shall submit an updated copy of Contractor's 
construction schedule showing the sequence, commencement, and completion dates for all 
phases of the Work. 

C. Phases. 
1. Includes all the work, as described in section 1.3.A, required to construct a new 

headworks in a complete and operational manner. Contractor may choose to construct 
portions of work in sequence or simultaneously in order to optimize the construction 
work.  Contractor may also start up and test individual systems prior to completion of all 
work (See Operational Readiness Test and Functional Acceptance Test description in 
technical specification section 017500 “Commissioning”).  The project will be 
considered substantially complete only following the successful completion of the 
Reliability Acceptance Test- RAT, as described in technical specification section 017500 
“Commissioning”. 

D. General Sequence of Events: 
1. Headworks Effluent Splitting Structure – The splitting structure on the west side of the 

existing headworks facility should be completed first during this project.  The modified 
structure will allow for the bypass of the existing headworks while the work is being 
accomplished and will still provide flow splitting to the downstream structures.  For this 
work to be completed, the following is required: 
a. The new portion of the splitting box should be constructed.  Flow to existing 

ditches can be stopped for one (1) day in order to allow of the concrete cutting of 
the existing wall and installation of the new gate. 

b. The new piping to the existing lift station (to the Biolac process) shall be installed 
except for the connection point to the existing pipe.  The connection to the lift 
station will be made and will not require taking the plant offline. 

c. The new piping from the new portion of the splitting box can be installed up to the 
connection point with the existing piping. 
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d. The north gate in the splitting box can be raised and flow to the north oxidation 
ditch stopped for one day in order to allow the piping connections to be made for 
the lines to the manhole and north ditch. 

e. Once the new piping from the splitter box to the north oxidation ditch and lift 
station is completed, temporary piping and screening will be placed on the existing 
headworks bypass line. The temporary piping will be attached to the end of the 
current bypass line and will be ran into the existing headworks between the 
proposed new wall and the splitting structure. The channel will be blocked to 
prevent backflow and allow for the wall to be constructed and channel east of this 
location removed. Prior to the splitter box, an existing bar screen currently in the 
existing screen will be placed in the channel and utilized as temporary screen.  

f. The permanent bypass line can be installed and utilized as soon as possible, 
although blind flanges or other temporary piping may be required for its use. 

g. With the bypass installed, demolition and construction of the new headworks area 
may proceed. 

 
2. Headworks Installation: 

a. The effluent splitting structure should be completed before the removal of the 
existing equipment is removed. 

b. Installation of the fine screens and the microscreen requires the completion of the 
utility water pump and associated piping. The headworks electrical building shall 
also be completed and natural gas run and connected to the appropriate equipment 
in the headworks area. 

 
3. Utility Water Pump – This work can proceed at any time.  The electrical work associated 

with this work has to be completed in concurrently. 
 

4. Biolac Walkway – This work can proceed at any time and does not have any 
predecessors. 
 

5. Clarifier bypass line – This work can proceed at any time and does not have any 
predecessors. 

 
6. Biolac Cleaning and Diffuser Sleeve Replacement – This work can proceed at any time 

and does not have any predecessors. 

E. The Contractor’s schedule shall include work phases and completion dates. 

1.6 OWNER FURNISHED EQUIPMENT 

A. The Contractor shall be responsible to receive, offload, inspect, store, and install Owner 
Furnished Equipment.  The Owner has purchased the following equipment: 

Two (2) Step Screens manufactured by Huber Technology, Model RPPS 1400Tx2 

One (1) Microscreen Filter, manufactured by Salsnes 

B. See Specification Section 151000 for additional requirements and details associated with Owner 
Furnished Equipment. 
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1.7 ACCESS TO SITE 

A. General:  Contractor shall have full use of Project site, defined as the limits of construction, for 
construction operations during construction period.  Contractor's use of Project site is limited 
only by Owner's right to perform work or to retain other contractors for work on the site or 
facilities.  Owner will inform the Contractor of areas that are essential for facility operation 
which shall not be disturbed, blocked, or impacted by the construction efforts.   

B. Use of Site:  Limit use of Project site to work in areas indicated.  Do not disturb portions of 
Project site beyond areas in which the Work is indicated. 
1. Driveways, Walkways, and Entrances:  Keep driveways and entrances serving premises 

clear and available to Owner, Owner's employees, and emergency vehicles at all times.  
Do not use these areas for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by construction 
operations. 

1.8 COORDINATION WITH OCCUPANTS 

A. Full Owner Occupancy:  Owner will occupy site and existing building(s) during entire 
construction period.  Cooperate with Owner during construction operations to minimize 
conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with Owner's day-
to-day operations.  Maintain existing exits unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.  Do not close or obstruct walkways, corridors, or other occupied or used 
facilities without written permission from Owner and approval of authorities having 
jurisdiction. 

2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's 
operations. 

B. Partial Owner Occupancy:  Owner will occupy the premises during entire construction period, 
with the exception of areas under construction.  Cooperate with Owner during construction 
operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to 
interfere with Owner's operations.  Maintain existing exits unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.  Do not close or obstruct walkways, corridors, or other occupied or used 
facilities without written permission from Owner and authorities having jurisdiction. 

2. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's 
operations. 

C. Owner Limited Occupancy of Completed Areas of Construction:  Owner reserves the right to 
occupy and to place and install equipment in completed portions of the Work, prior to 
Substantial Completion of the Work, provided such occupancy does not interfere with 
completion of the Work.  Such placement of equipment and limited occupancy shall not 
constitute acceptance of the total Work. 

1. Engineer will prepare a Certificate of Substantial Completion for each specific portion of 
the Work to be occupied prior to Owner acceptance of the completed Work. 
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2. Obtain a Certificate of Occupancy from authorities having jurisdiction before limited 
Owner occupancy. 

3. Before limited Owner occupancy, mechanical and electrical systems shall be fully 
operational, and required tests and inspections shall be successfully completed.  On 
occupancy, Owner will operate and maintain mechanical and electrical systems serving 
occupied portions of Work. 

4. On occupancy, Owner will assume responsibility for maintenance and custodial service 
for occupied portions of Work. 

1.9 WORK RESTRICTIONS 

A. Work Restrictions, General:  Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets and with other requirements of 
authorities having jurisdiction. 

B. On-Site Work Hours:  Limit work at the Plant to normal business working hours of 7:00 a.m. to 
4:00 p.m., Monday through Friday, unless otherwise indicated and/or agreed with the staff. 

C. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after providing temporary 
utility services according to requirements indicated: 

1. Notify Owner not less than two days in advance of proposed utility interruptions. 

D. Noise, Vibration, and Odors:  Coordinate with Owner all operations that may result in high 
levels of noise and vibration, odors, or other disruption to Owner occupancy. 

1. Notify Owner not less than two days in advance of proposed disruptive operations. 

E. Smoking requirements are to comply with California State law. 

1.10 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content:  The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations.  
These conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the Specifications.  The 
words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase. 

2. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise. 

B. General and Special Conditions:  Requirements of General and Special conditions provided in 
Volume I of Contract Documents apply to the Work of all Sections in the Specifications. 

C. Drawing Coordination:  Requirements for materials and products identified on Drawings are 
described in detail in the Specifications.  One or more of the following are used on Drawings to 
identify materials and products: 
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1. Terminology:  Materials and products are identified by the typical generic terms used in 
the individual Specifications Sections. 

2. Abbreviations:  Materials and products are identified by abbreviations and scheduled on 
Drawings. 

3. Keynoting:  Materials and products are identified by reference keynotes referencing 
Specification Section numbers found in this Project Manual. 

END OF SECTION 011000 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1. Coordination drawings. 
2. Requests for Information (RFIs). 
3. Requests for Change (RFCs) 
4. Project Web site. 
5. Project meetings. 

1.2 DEFINITIONS 

A. RFI:  Request from Owner, Engineer, or Contractor seeking information required by or 
clarifications of the Contract Documents. 

B. RFC: Request from Contractor proposing a change to the contract requirements. 

1.3 INFORMATIONAL SUBMITTALS 

A. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 

1. Name, address, and telephone number of entity performing subcontract or supplying 
products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

1.4 GENERAL COORDINATION PROCEDURES 

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

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

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

3. Make adequate provisions to accommodate items scheduled for later installation. 
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B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of attendees 
at meetings. 

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

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

1. Preparation of Contractor's construction schedule. 
2. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 

1.5 COORDINATION DRAWINGS 

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

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

a. Indicate functional and spatial relationships of components of architectural, 
structural, civil, mechanical, and electrical systems. 

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

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

1. Floor Plans and Reflected Ceiling Plans:  Show architectural and structural elements, and 
mechanical, plumbing, fire-protection, fire-alarm, and electrical Work.  Show locations 
of visible ceiling-mounted devices relative to acoustical ceiling grid. 

2. Plenum Space:  Indicate subframing for support of ceiling and wall systems, mechanical 
and electrical equipment, and related Work.  Locate components within ceiling plenum to 
accommodate layout of light fixtures indicated on Drawings. 

3. Mechanical Rooms:  Provide coordination drawings for mechanical rooms showing plans 
and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical 
equipment. 
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4. Structural Penetrations:  Indicate penetrations and openings required for all disciplines. 
5. Slab Edge and Embedded Items:  Indicate slab edge locations and sizes and locations of 

embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door 
floor closers, slab depressions for floor finishes, curbs and housekeeping pads, and 
similar items. 

6. Review:  Engineer will review coordination drawings to confirm that the Work is being 
coordinated, but not for the details of the coordination, which are Contractor's 
responsibility. 

1.6 REQUESTS FOR INFORMATION (RFIs) 

A. General:  Immediately on discovery of the need for additional information or interpretation of 
the Contract Documents, Contractor shall prepare and submit an RFI in the form specified.  A 
sample RFI form is included at the end of this Specification. 

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

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of subcontractors. 

3. Owner or Engineer will not review the Contractor’s RFIs that are in fact Requests for 
Changes (RFCs), as determined by the Owner.  In such cases, Contractor will be required 
to resubmit on the appropriate RFC form. 

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

1. Project name. 
2. Project number. 
3. Date. 
4. Name of Contractor. 
5. Name of Engineer. 
6. RFI number, numbered sequentially. 
7. RFI subject. 
8. Specification Section number and title and related paragraphs, as appropriate. 
9. Drawing number and detail references, as appropriate. 
10. Field dimensions and conditions, as appropriate. 
11. Contractor's suggested resolution.  If Contractor's solution(s) impacts the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 
12. Contractor's signature. 
13. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 

C. RFI Forms:  Software-generated form with substantially the same content as indicated above, 
acceptable to Engineer. 

D. Engineer's Action:  Engineer will review each RFI, determine action required, and respond.  
Allow seven (7) working days for Engineer's response for each RFI.  RFIs received by Engineer 
after 1:00 p.m. PST will be considered as received the following working day. 
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1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for coordination information already indicated in the Contract 

Documents. 
d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Engineer's actions on submittals. 
f. Incomplete RFIs or inaccurately prepared RFIs. 

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

3. Engineer's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit a Change Proposal. 

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Engineer and Construction Manager in writing within 10 
(10) days of receipt of the RFI response. 

E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  
Submit log weekly. Software log with not less than the following: 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Engineer. 
4. RFI number including RFIs that were dropped and not submitted. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Engineer's response was received. 

F. On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response 
to affected parties.  Review response and notify Engineer within seven (7) days if Contractor 
disagrees with response. 

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

2. Identification of related Field Order, Work Change Directive, and Proposal Request, as 
appropriate. 

1.7 REQUEST FOR CHANGE (RFCs) 

A. Contractor shall submit a Request for Change when Contractor proposes a change in the 
Contract requirements.  All change requests shall be submitted on the RFC form attached to this 
Specification.  As shown therein, Contractor is required to fully describe the benefit(s) to the 
Owner, benefit(s) to the Contractor, the cost and/or schedule impact(s) associated with the 
requested change, along with whether or not Contractor proposes or requires a Contract Change 
Order for implementing the change.  Except for as described in Section 1.6 herein, any 
Contractor RFC that is submitted on the RFI form will be returned without review. 
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B. As noted on the RFC form, it is understood that certain RFCs can be responded to promptly, 
with minimal expenditures required by Owner.  It is also understood that other RFCs require 
significant expenditures by Owner in order to properly evaluate and respond to Contractor’s 
RFC.  For those RFCs that fall in the latter category, Owner will provide an estimate (time and 
money) to Contractor as an initial response to RFC.  Contractor may then elect to have Owner 
proceed with evaluating Contractor’s RFC (with estimated value deducted from Contractor’s 
Contract with the Owner), or elect to withdraw Contractor’s RFC. 

1.8 PROJECT MEETINGS 

A. General:  Construction Manager will schedule and conduct meetings and conferences at Project 
site unless otherwise indicated. 

1. Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting.  Notify Owner and Engineer of scheduled 
meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
3. Minutes:  Entity responsible for conducting meeting will record significant discussions 

and agreements achieved.  Distribute the meeting minutes to everyone concerned, 
including Owner, Construction Manager, and Engineer, within three (3) days of the 
meeting. 

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

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

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

a. Tentative construction schedule. 
b. Phasing. 
c. Critical work sequencing and long-lead items. 
d. Designation of key personnel and their duties. 
e. Procedures for processing field decisions and Change Orders. 
f. Procedures for RFIs. 
g. Procedures for testing and inspecting. 
h. Procedures for processing Applications for Payment. 
i. Distribution of the Contract Documents. 
j. Submittal procedures. 
k. Preparation of record documents. 
l. Use of the premises and existing building. 
m. Work restrictions. 
n. Working hours. 
o. Owner's occupancy requirements. 
p. Responsibility for temporary facilities and controls. 
q. Procedures for disruptions and shutdowns. 
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r. Construction waste management and recycling. 
s. Parking availability. 
t. Office, work, and storage areas. 
u. Equipment deliveries and priorities. 
v. First aid. 
w. Security. 
x. Progress cleaning. 

3. Minutes:  Entity responsible for conducting meeting will record and distribute meeting 
minutes. 

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

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

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

a. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility problems. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written instructions. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
w. Required performance results. 
x. Protection of adjacent work. 
y. Protection of construction and personnel. 

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

4. Reporting:  Distribute minutes of the meeting to each party present and to other parties 
requiring information. 
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5. Do not proceed with installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings:  Construction Manager will conduct progress meetings at weekly intervals. 

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

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

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

1) Review schedule for next period. 

b. Contractor shall prepare three-week look ahead schedules for review at each 
progress meeting.  The three-week look ahead schedules are not an acceptable 
substitute for CPM schedule updates that must be submitted with Contractor’s 
monthly partial payment requests. 

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

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Status of documentation. 
5) Deliveries. 
6) Off-site fabrication. 
7) Access. 
8) Site utilization. 
9) Temporary facilities and controls. 
10) Progress cleaning. 
11) Quality and work standards. 
12) Status of correction of deficient items. 
13) Field observations. 
14) Status of RFIs. 
15) Status of proposal requests. 
16) Pending changes. 
17) Status of Change Orders. 
18) Pending claims and disputes. 
19) Documentation of information for payment requests. 
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3. Minutes:  Entity responsible for conducting the meeting will record and distribute the 
meeting minutes to each party present and to parties requiring information. 

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

4. It is noted that inspection will not be provided during scheduled progress meetings.  
Contractor is not permitted to perform work that requires inspection (as determined by 
Owner) during the progress meetings.  Contractor shall adjust his schedule to 
accommodate said bi-weekly progress meetings and no additional compensation will be 
provided for same.  Contractor’s bid shall consider Owner’s requirements for weekly 
progress meetings.  Owner, at its sole discretion, may decrease the frequency of progress 
meetings if deemed appropriate.   

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 
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SAMPLE 
CONTRACTOR'S REQUEST FOR INFORMATION (RFI) #__________ 

 
To (Engineer):  
 
 
 
 
From (Contractor):  
 
 
 
 
Subject:   
Reference: Construction Drawing:  Specification (Section and Page):   

REQUEST 
Information is requested as follows: 
 

Information Requested By (Name):  Date:  
Response Requested By (Date):  
Received by Engineer/CM (Date):  

RESPONSE 
Response to Information Request: 
 

Response By (Name):  Date:  
 
Final Distribution:  
  
 Page ___ of ___
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SAMPLE 
CONTRACTOR'S REQUEST FOR CHANGE (RFC) #__________ 

 
 

To (Engineer):  
 
 
 
 
From (Contractor):  
 
 
 
 
Subject:   
Reference: Construction Drawing:  Specification (Section and Page):   

REQUEST 
The following change is requested: 
 

Change Requested By (Name):  Date:  
Response Requested By (Date):  
Received by Engineer/CM (Date):  
Benefit to Owner:  
 
 
Benefit to Contractor:  
 
 
Cost and/or Schedule Impact:  
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Change Order Required or Proposed? ____ YES ____ NO 

RESPONSE 
Response to Change Request: (1) 
 

RESPONSE (Continued) 
 

Response By (Name):  Date:  
 
(1) It is understood that certain RFCs can be responded to promptly, with minimal expenditures required 

by Owner.  It is also understood that other RFCs require significant expenditures by Owner in order 
to properly evaluate and respond to Contractor's RFC.  For those RFCs that fall in the latter category, 
Owner will provide an estimate (time and money) to Contractor as an initial response to RFC.  Con-
tractor may then elect to have Owner proceed with evaluating Contractor's RFC (with estimated value 
deducted from Contractor's Contract with Owner), or elect to withdraw Contractor's RFC. 

 
 
Final Distribution:  

 

 

 

END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1. Contractor's construction schedule. 
2. Construction schedule updating reports. 
3. Daily construction reports. 
4. Site condition reports. 

1.2 RELATED SECTIONS: 

A. General Conditions  

1.3 DEFINITIONS 

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

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

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

B. CPM:  Critical path method, which is a method of planning and scheduling a construction 
project where activities are arranged based on activity relationships.  Network calculations 
determine when activities can be performed and the critical path of Project. 

C. Critical Path:  The longest connected chain of interdependent activities through the network 
schedule that establishes the minimum overall Project duration and contains no float. 

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

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a 
jointly owned, expiring Project resource available to both parties as needed to meet 
schedule milestones and Contract completion date. 

1.4 INFORMATIONAL SUBMITTALS 

A. Format for Submittals:  Submit required submittals in the following format: 
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1. Working electronic copy of schedule file, where indicated. 
2. PDF electronic file. 

B. Startup Network Diagram:  Of size required to display entire network for entire construction 
period.  Show logic ties for activities. 

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

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

D. CPM Reports:  Concurrent with CPM schedule, submit each of the following reports.  Format 
for each activity in reports shall contain activity number, activity description, original duration, 
remaining duration, early start date, early finish date, late start date, late finish date, and total 
float in calendar days. 

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

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

3. Total Float Report:  List of all activities sorted in ascending order of total float. 
4. Earnings Report:  Compilation of Contractor's total earnings from the Notice to Proceed 

until most recent Application for Payment. 

E. Construction Schedule Updating Reports:  Submit with Applications for Payment. 

F. Daily Construction Reports:  Submit at weekly intervals to the Construction Manager. 

G. Site Condition Reports:  Submit at time of discovery of differing conditions. 

1.5 COORDINATION 

A. Coordinate Contractor's construction schedule with the schedule of values, submittal schedule, 
progress reports, payment requests, and other required schedules and reports. 

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

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

PART 2 - PRODUCTS 

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of final 
completion. 
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1. Contract completion date shall not be changed by submission of a schedule that shows an 
early completion date, unless specifically authorized by Change Order. 

B. Activities:  Treat each separate area as a separate numbered activity for each main element of 
the Work.  Comply with the following: 

1. Activity Duration:  Define activities so no activity is longer than twenty (20) days, unless 
specifically allowed by Engineer. 

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

3. Submittal Review Time:  Include review and resubmittal times in schedule as indicated in 
Section 013300 "Contractor Submittals."  Coordinate submittal review times in 
Contractor's construction schedule with submittal schedule. 

4. Startup and Testing Time:  Include no fewer than fifteen (15) days for startup and testing. 
5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow time for Engineer's and Construction Manager's 
administrative procedures necessary for certification of Substantial Completion. 

6. Punch List and Final Completion:  Include not more than thirty (30) days for completion 
of punch list items and final completion. 

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

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

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

a. Coordination with existing construction. 
b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Partial occupancy before Substantial Completion. 
e. Use of premises restrictions. 
f. Provisions for future construction. 
g. Seasonal variations. 
h. Environmental control. 

5. Work Stages:  Indicate important stages of construction for each major portion of the 
Work. 

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

E. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to occur or 
commence prior to submittal of next schedule update.  Summarize the following issues: 

1. Unresolved issues. 
2. Unanswered Requests for Information. 
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3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 
5. Pending modifications affecting the Work and Contract Time. 

F. Recovery Schedule:  When periodic update indicates the Work is fourteen (14) or more calendar 
days behind the current approved schedule, submit a separate recovery schedule indicating 
means by which Contractor intends to regain compliance with the schedule. 

G. Computer Scheduling Software:  Prepare schedules using current version of a program that has 
been developed specifically to manage construction schedules. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal, Gantt-chart-type, 
Contractor's construction schedule within thirty (30) days of date established for the Notice to 
Proceed. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of 
each week with a continuous vertical line. 

1. For construction activities that require three months or longer to complete, indicate an 
estimated completion percentage in ten (10) percent increments within time bar. 

2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 

A. General:  Prepare network diagrams using AON (activity-on-node) format. 

B. Startup Network Diagram:  Submit diagram within fourteen (14) days of date established for the 
Notice to Proceed.  Outline significant construction activities for the first ninety (90) days of 
construction.  Include skeleton diagram for the remainder of the Work and a cash requirement 
prediction based on indicated activities. 

C. CPM Schedule:  Prepare Contractor's construction schedule using a time-scaled CPM network 
analysis diagram for the Work. 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be 
accepted for use no later than sixty (60) days after date established for the Notice to 
Proceed. 

a. Failure to include any work item required for performance of this Contract shall 
not excuse Contractor from completing all work within applicable completion 
dates, regardless of Engineer's approval of the schedule. 

2. Establish procedures for monitoring and updating CPM schedule and for reporting 
progress.  Coordinate procedures with progress meeting and payment request dates. 

3. Use "one workday" as the unit of time for individual activities.  Indicate nonworking 
days and holidays incorporated into the schedule in order to coordinate with the Contract 
Time. 
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D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  
Using the startup network diagram, prepare a skeleton network to identify probable critical 
paths. 

1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship 
of each activity in relation to other activities.  Include estimated time frames for the 
following activities: 

a. Preparation and processing of submittals. 
b. Mobilization and demobilization. 
c. Purchase of materials. 
d. Delivery. 
e. Fabrication. 
f. Utility interruptions. 
g. Installation. 
h. Work by Owner that may affect or be affected by Contractor's activities. 
i. Testing and commissioning. 
j. Punch list and final completion. 
k. Activities occurring following final completion. 

2. Critical Path Activities:  Identify critical path activities, including those for interim 
completion dates.  Scheduled start and completion dates shall be consistent with Contract 
milestone dates. 

3. Processing:  Process data to produce output data on a computer-drawn, time-scaled 
network.  Revise data, reorganize activity sequences, and reproduce as often as necessary 
to produce the CPM schedule within the limitations of the Contract Time. 

4. Format:  Mark the critical path.  Locate the critical path near center of network; locate 
paths with most float near the edges. 

a. Sub networks on separate sheets are permissible for activities clearly off the 
critical path. 

E. Contract Modifications:  For each proposed contract modification and concurrent with its 
submission, prepare a time-impact analysis using a network fragment to demonstrate the effect 
of the proposed change on the overall project schedule. 

F. Initial Issue of Schedule:  Prepare initial network diagram from a sorted activity list indicating 
straight "early start-total float."  Identify critical activities.  Prepare tabulated reports showing 
the following: 

1. Contractor or subcontractor and the Work or activity. 
2. Description of activity. 
3. Main events of activity. 
4. Immediate preceding and succeeding activities. 
5. Early and late start dates. 
6. Early and late finish dates. 
7. Activity duration in workdays. 
8. Total float or slack time. 
9. Average size of workforce. 
10. Dollar value of activity (coordinated with the schedule of values). 
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G. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports 
showing the following: 

1. Identification of activities that have changed. 
2. Changes in early and late start dates. 
3. Changes in early and late finish dates. 
4. Changes in activity durations in workdays. 
5. Changes in the critical path. 
6. Changes in total float or slack time. 
7. Changes in the Contract Time. 

2.4 REPORTS 

A. Daily Construction Reports:  The Contractor shall prepare a daily construction report recording 
the following information concerning events at Project site: 

1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence of rain or 

snow. 
7. Accidents. 
8. Meetings and significant decisions. 
9. Unusual events. 
10. Stoppages, delays, shortages, and losses. 
11. Meter readings and similar recordings. 
12. Emergency procedures. 
13. Orders and requests of authorities having jurisdiction. 
14. Change Orders received and implemented. 
15. Work Change Directives received and implemented. 
16. Services connected and disconnected. 
17. Equipment or system tests and startups. 
18. Partial completions and occupancies. 
19. Substantial Completions authorized. 

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

C. Quarterly Reports:  The Contractor shall assist the Authority, as requested, in preparing 
quarterly reports, which shall include at a minimum, the following: 
1. A summary of progress to date including a description of progress since the last report, 

percent construction complete, percent contractor invoiced, and percent schedule elapsed. 
2. A description of compliance with environmental requirements. 
3. A listing of change orders including amount, description of work, and change in contract 

amount and schedule. 
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4. Any problems encountered, proposed resolution, schedule for resolution, and status of 
previous problem resolutions. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

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

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

2. Include a report with updated schedule that indicates every change, including, but not 
limited to, changes in logic, durations, actual starts and finishes, and activity durations. 

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

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

1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and post in the 

same locations.  Delete parties from distribution when they have completed their assigned 
portion of the Work and are no longer involved in performance of construction activities. 

END OF SECTION 013200 
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SECTION 013300 – CONTRACTOR SUBMITTALS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.  The 
Contractor shall coordinate the submittal requirements in this section with those given in the 
General Conditions of Volume 1, “Bid and Contract Documents.” 

B. Related Requirements: 

 
1. Section 013200 “Construction Progress Documentation” for submitting schedules and 

reports, including Contractor's construction schedule. 
2. Section 017823 "Operation and Maintenance Data" for submitting operation and 

maintenance manuals. 
3. Section 017839 "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require 
Engineer's responsive action. 

B. Informational Submittals:  Written and graphic information and physical samples that do not 
require Engineer's responsive action.  Submittals may be rejected for not complying with 
requirements. 

1.3 ACTION SUBMITTALS 

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

B. Construction Schedule:  Within fourteen (14) days after the date of Notice to Proceed, the 
Contractor shall submit a construction schedule providing the starting and completion dates of 
the various stages of the Work.  The Contractor shall be prepared to discuss its construction 
schedule at the pre-construction conference. 

C. Schedule of Values or lump sum price breakdown: Within fourteen (14) days after the date of 
Notice to Proceed, the Contractor shall submit a schedule of values or lump sum price 
breakdown for progress payment purposes. 
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1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Engineer's Digital Data Files:  Electronic copies of digital data files of the Contract Drawings 
will be provided by Engineer for Contractor's use in preparing submittals. 

1. Engineer will furnish Contractor one set of digital data drawing files of the Contract 
Drawings for use in preparing Shop Drawings. 

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

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

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

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

2. Coordinate transmittal of different types of submittals for related parts of the Work so 
processing will not be delayed because of need to review submittals concurrently for 
coordination. 

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

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

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

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

3. Resubmittal Review:  Allow fifteen (15) days for review of each resubmittal. 

D. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as 
follows: 

1. Assemble complete submittal package into a single indexed file incorporating submittal 
requirements of a single Specification Section and transmittal form with links enabling 
navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed 
by a decimal point and then a sequential number (e.g., LNHS-061000.01).  
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 
LNHS-061000.01.A). 
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3. Provide means for insertion to permanently record Contractor's review and approval 
markings and action taken by Engineer. 

4. Transmittal Form for Electronic Submittals:  Use electronic form acceptable to Owner, 
containing the following information: 

a. Project name. 
b. Date. 
c. Name and address of Engineer. 
d. Name of Construction Manager. 
e. Name of Contractor. 
f. Name of firm or entity that prepared submittal. 
g. Names of subcontractor, manufacturer, and supplier. 
h. Category and type of submittal. 
i. Submittal purpose and description. 
j. Specification Section number and title. 
k. Specification paragraph number or drawing designation and generic name for each 

of multiple items. 
l. Drawing number and detail references, as appropriate. 
m. Location(s) where product is to be installed, as appropriate. 
n. Related physical samples submitted directly. 
o. Indication of full or partial submittal. 
p. Transmittal number. 
q. Submittal and transmittal distribution record. 
r. Other necessary identification. 
s. Remarks. 

5. Metadata:  Include the following information as keywords in the electronic submittal file 
metadata: 

a. Project name. 
b. Number and title of appropriate Specification Section. 
c. Manufacturer name. 
d. Product name. 

E. Options:  Identify options requiring selection by Engineer. 

F. Deviations:  Identify deviations from the Contract Documents on submittals. 

G. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 
3. Resubmit submittals until they are marked with approval notation from Engineer's action 

stamp. 

H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities.  Show distribution on transmittal forms. 
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I. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final 
action submittals that are marked with approval notation from Engineer's action stamp. 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: 

1. Action Submittals:  Submit one (1) electronic copy of each submittal unless otherwise 
indicated. 

2. Informational Submittals:  Submit one (1) electronic copy of each submittal unless 
otherwise indicated.  Engineer will not return copies. 

3. Certificates and Certifications Submittals:  Provide a statement that includes signature of 
entity responsible for preparing certification.  Certificates and certifications shall be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. 

a. Provide a digital signature with digital certificate on electronically-submitted 
certificates and certifications where indicated. 

b. Provide a notarized statement on original paper copy certificates and certifications 
where indicated. 

B. Product Data:  Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 
are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Testing by recognized testing agency. 
f. Application of testing agency labels and seals. 
g. Notation of coordination requirements. 
h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before or concurrent with Samples. 
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C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable: 

a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches, but no larger than 30 by 42 inches. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together 
in one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of applicable Specification Section. 

3. For projects where electronic submittals are required, provide corresponding electronic 
submittal of Sample transmittal, digital image file illustrating Sample characteristics, and 
identification information for record. 

4. Disposition:  Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity.  Sample sets may be 
used to determine final acceptance of construction associated with each set. 

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections.  Such Samples must be in an undamaged condition at time 
of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

5. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or 
sections of units showing the full range of colors, textures, and patterns available. 

a. Number of Samples:  Submit two (2) full set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line.  Engineer will return submittal with options selected. 
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6. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected.  Samples include, but are not limited to, the 
following:  partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent testing 
and inspection. 

a. Number of Samples:  Submit two (2) sets of Samples.  Engineer will retain one (1) 
Sample sets; remainder will be returned.  Mark up and retain one returned Sample 
set as a project record sample. 

1) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations. 

E. Product Schedule:  As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location.  Include the 
following information in tabular form: 

1. Submit product schedule in the following format: 

a. One (1) electronic copy  of product schedule or list unless otherwise indicated. 

F. Coordination Drawings Submittals:  Comply with requirements specified in Section 013100 
"Project Management and Coordination." 

G. Contractor's Construction Schedule:  Comply with requirements specified in Section 013200 
"Construction Progress Documentation." 

H. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply with 
requirements specified in Section 014000 "Quality Requirements." 

I. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 
specified in Section 017700 "Closeout Procedures." 

J. Maintenance Data:  Comply with requirements specified in Section 017823 "Operation and 
Maintenance Data." 

K. Qualification Data:  Prepare written information that demonstrates capabilities and experience 
of firm or person.  Include lists of completed projects with project names and addresses, contact 
information of engineers and owners, and other information specified. 

L. Welding Certificates:  Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents.  Submit record of Welding Procedure 
Specification and Procedure Qualification Record on AWS forms.  Include names of firms and 
personnel certified. 
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M. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying that 
Installer complies with requirements in the Contract Documents and, where required, is 
authorized by manufacturer for this specific Project. 

N. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead certifying 
that manufacturer complies with requirements in the Contract Documents.  Include evidence of 
manufacturing experience where required. 

O. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that 
product complies with requirements in the Contract Documents. 

P. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that 
material complies with requirements in the Contract Documents. 

Q. Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting test results of material for compliance with 
requirements in the Contract Documents. 

R. Product Test Reports:  Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents.  Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or 
on comprehensive tests performed by a qualified testing agency. 

S. Research Reports:  Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project. 

T. Schedule of Tests and Inspections:  Comply with requirements specified in Section 014000 
"Quality Requirements." 

U. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of tests performed before installation 
of product, for compliance with performance requirements in the Contract Documents. 

V. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of compatibility tests performed 
before installation of product.  Include written recommendations for primers and substrate 
preparation needed for adhesion. 

W. Field Test Reports:  Submit written reports indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final location, 
for compliance with requirements in the Contract Documents. 

X. Design Data:  Prepare and submit written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and calculations.  
Include list of assumptions and other performance and design criteria and a summary of loads.  
Include load diagrams if applicable.  Provide name and version of software, if any, used for 
calculations.  Include page numbers. 
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PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals:  Review each submittal and check for coordination with 
other Work of the Contract and for compliance with the Contract Documents.  Note corrections 
and field dimensions.  Mark with approval stamp before submitting to Engineer. 

B. Project Closeout and Maintenance Material Submittals:  See requirements in Section 017700 
"Closeout Procedures." 

C. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name 
and location, submittal number, Specification Section title and number, name of reviewer, date 
of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 
and approved for compliance with the Contract Documents.  In the case of shop drawings, each 
sheet shall be so dated, signed and certified. 

3.2 ENGINEER'S ACTION 

A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and 
will return them without action. 

B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or 
revisions required, and return it.  Engineer will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action, as follows: 

1. “NO EXCEPTIONS TAKEN” or “EXCEPTIONS AS NOTED” will require no formal 
revision and resubmission.   

2. “REVISE AND RESUBMIT” or “REJECTED” will require the Contractor to revise said 
submittal and shall resubmit the required number of copies of said revised submittal to 
the Engineer. 

C. Informational Submittals:  Engineer will review each submittal and will not return it, or will 
return it if it does not comply with requirements.  Engineer will forward each submittal to 
appropriate party. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review. 

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded. 

F. Fabrication of an item shall commence only after the Engineer has reviewed the submittal and 
returned copies to the Contractor marked either “NO EXCEPTIONS TAKEN” or 
“EXCEPTIONS AS NOTED”.  Corrections indicated on submittals shall be considered as 
changes necessary to meet the requirements of the Contract Documents and shall not be taken 
as the basis of claims for extra work. 

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 
control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated.  These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

1. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and -control procedures that facilitate compliance with the Contract Document 
requirements. 

2. Requirements for Contractor to provide quality-assurance and -control services required 
by Engineer, Owner, Construction Manager, or authorities having jurisdiction are not 
limited by provisions of this Section. 

3. Specific test and inspection requirements are not specified in this Section. 

1.2 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements.  Services do not include contract 
enforcement activities performed by Engineer or Construction Manager. 

C. Mockups:  Full-size physical assemblies that are constructed on-site.  Mockups are constructed 
to verify selections made under Sample submittals; to demonstrate aesthetic effects and, where 
indicated, qualities of materials and execution; to review coordination, testing, or operation; to 
show interface between dissimilar materials; and to demonstrate compliance with specified 
installation tolerances.  Mockups are not Samples.  Unless otherwise indicated, approved 
mockups establish the standard by which the Work will be judged. 

1. Laboratory Mockups:  Full-size physical assemblies constructed at testing facility to 
verify performance characteristics. 

D. Preconstruction Testing:  Tests and inspections performed specifically for Project before 
products and materials are incorporated into the Work, to verify performance or compliance 
with specified criteria. 
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E. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing 
agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with specified requirements. 

F. Source Quality-Control Testing:  Tests and inspections that are performed at the source, e.g., 
plant, mill, factory, or shop. 

G. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation 
of the Work and for completed Work. 

H. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency. 

I. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor to perform a particular construction operation, 
including installation, erection, application, and similar operations. 

1. Use of trade-specific terminology in referring to a trade or entity does not require that 
certain construction activities be performed by accredited or unionized individuals, or 
that requirements specified apply exclusively to specific trade(s). 

J. Experienced:  When used with an entity or individual, "experienced" means having successfully 
completed a minimum of five (5) previous projects similar in nature, size, and extent to this 
Project; being familiar with special requirements indicated; and having complied with 
requirements of authorities having jurisdiction. 

1.3 CONFLICTING REQUIREMENTS 

A. Referenced Standards:  If compliance with two or more standards is specified and the standards 
establish different or conflicting requirements for minimum quantities or quality levels, comply 
with the most stringent requirement.  Refer conflicting requirements that are different, but 
apparently equal, to Engineer for a decision before proceeding. 

B. In instances where a conflict arises between standards and/or between the Technical 
Specifications and the Design Drawings, the more stringent standard or requirement shall 
govern at the discretion of Owner and Engineer.   

C. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 
the minimum provided or performed.  The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements.  Refer uncertainties to Engineer for a decision 
before proceeding. 

1.4 INFORMATIONAL SUBMITTALS 

A. Contractor's Statement of Responsibility:  When required by authorities having jurisdiction, 
submit copy of written statement of responsibility sent to authorities having jurisdiction before 
starting work on the following systems: 
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1. Seismic-force-resisting system, designated seismic system, or component listed in the 
designated seismic system quality-assurance plan prepared by Engineer. 

2. Main wind-force-resisting system or a wind-resisting component listed in the wind-force-
resisting system quality-assurance plan prepared by Engineer. 

B. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 

1.5 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other 
Sections.  Include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and re-inspecting. 

B. Manufacturer's Field Reports:  Prepare written information documenting tests and inspections 
specified in other Sections.  Include the following: 

1. Name, address, and telephone number of representative making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
4. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
5. Other required items indicated in individual Specification Sections. 

C. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents, established for 
compliance with standards and regulations bearing on performance of the Work. 
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1.6 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. 

C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

D. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 
work similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those performed 
for installations of the system, assembly, or product that are similar in material, design, and 
extent to those indicated for this Project. 

F. Specialists:  Certain Specification Sections require that specific construction activities shall be 
performed by entities who are recognized experts in those operations.  Specialists shall satisfy 
qualification requirements indicated and shall be engaged for the activities indicated. 

1. Requirements of authorities having jurisdiction shall supersede requirements for 
specialists. 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented according 
to ASTM E 329; and with additional qualifications specified in individual Sections; and, where 
required by authorities having jurisdiction, that is acceptable to authorities. 

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 

H. Manufacturer's Representative Qualifications:  An authorized representative of manufacturer 
who is trained and approved by manufacturer to observe and inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for this 
Project. 

I. Preconstruction Testing:  Where testing agency is indicated to perform preconstruction testing 
for compliance with specified requirements for performance and test methods, comply with the 
following: 

1. Contractor responsibilities include the following: 

a. Provide test specimens representative of proposed products and construction. 
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b. Submit specimens in a timely manner with sufficient time for testing and analyzing 
results to prevent delaying the Work. 

c. Build laboratory mockups at testing facility using personnel, products, and 
methods of construction indicated for the completed Work. 

d. When testing is complete, remove test specimens, assemblies, and mockups, and 
laboratory mockups; do not reuse products on Project. 

2. Testing Agency Responsibilities:  Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Engineer, through Construction 
Manager, with copy to Contractor.  Interpret tests and inspections and state in each report 
whether tested and inspected work complies with or deviates from the Contract 
Documents. 

J. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each 
form of construction and finish required to comply with the following requirements, using 
materials indicated for the completed Work: 

1. Build mockups in location and of size indicated or, if not indicated, as directed by 
Engineer or Construction Manager. 

2. Notify Engineer and Construction Manager seven (7) days in advance of dates and times 
when mockups will be constructed. 

3. Demonstrate the proposed range of aesthetic effects and workmanship. 
4. Obtain Engineer's and Construction Manager's approval of mockups before starting work, 

fabrication, or construction. 

a. Allow seven (7) days for initial review and each re-review of each mockup. 

5. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work. 

6. Demolish and remove mockups when directed unless otherwise indicated. 

K. Laboratory Mockups:  Comply with requirements of preconstruction testing and those specified 
in individual Specification Sections. 

1.7 QUALITY CONTROL 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services.  It is the Contractor’s 
responsibility to schedule the testing provided by such agencies. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of types of testing and inspecting they are engaged to 
perform. 

2. Costs for retesting and re-inspecting construction that replaces or is necessitated by work 
that failed to comply with the Contract Documents will be charged to Contractor. 

B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility.  Perform additional quality-control activities required to verify that 
the Work complies with requirements, whether specified or not. 
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1. Where services are indicated as Contractor's responsibility, engage a qualified testing 
agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 
writing by Owner. 

2. Notify testing agencies at least twenty-four (24) hours in advance of time when Work that 
requires testing or inspecting will be performed. 

3. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 

4. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

5. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 

C. Manufacturer's Field Services:  Where indicated, engage a manufacturer's representative to 
observe and inspect the Work.  Manufacturer's representative's services include examination of 
substrates and conditions, verification of materials, inspection of completed portions of the 
Work, and submittal of written reports. 

D. Retesting/Re-inspecting:  Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 

E. Testing Agency Responsibilities:  Cooperate with Engineer, Construction Manager, and 
Contractor in performance of duties.  Provide qualified personnel to perform required tests and 
inspections. 

1. Notify Engineer, Construction Manager, and Contractor promptly of irregularities or 
deficiencies observed in the Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ tests 
are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 
inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 
or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

F. Associated Services:  Cooperate with agencies performing required tests, inspections, and 
similar quality-control services, and provide reasonable auxiliary services as requested.  Notify 
agency sufficiently in advance of operations to permit assignment of personnel.  Provide the 
following: 

1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 

inspecting.  Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
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6. Preliminary design mix proposed for use for material mixes that require control by testing 
agency. 

7. Security and protection for samples and for testing and inspecting equipment at Project 
site. 

G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 
and -control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

1.8 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Conducted by a qualified special inspector as required by 
authorities having jurisdiction, as indicated in individual Specification Sections and in 
Statement of Special Inspections included in the Contract Documents (Drawings), and as 
follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures 
and reviews the completeness and adequacy of those procedures to perform the Work. 

2. Notifying Engineer, Construction Manager, and Contractor promptly of irregularities and 
deficiencies observed in the Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Engineer, through Construction Manager, with copy to Contractor and to 
authorities having jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial Completion, 
which includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and inspected 
work complies with or deviates from the Contract Documents. 

6. Retesting and re-inspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log:  Prepare a record of tests and inspections.  Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Engineer. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site.  Post changes and revisions as they occur.  Provide access to test 
and inspection log for Engineer's and Construction Manager's reference during normal working 
hours. 
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3.2 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes.  Restore patched 
areas and extend restoration into adjoining areas with durable seams that are as invisible 
as possible.   

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 014200 – ABBREVIATIONS AND REFERENCE STANDARDS 

PART 1 - GENERAL 

1.1 DEFINITIONS 

A. General:  Basic Contract definitions are included in the Conditions of the Contract. 

B. "Approved":  When used to convey Engineer's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Engineer's duties and responsibilities as stated in the 
Conditions of the Contract. 

C. "Directed":  A command or instruction by Engineer.  Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 

D. "Indicated":  Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," 
"noted," "scheduled," and "specified" have the same meaning as "indicated." 

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities having 
jurisdiction, and rules, conventions, and agreements within the construction industry that control 
performance of the Work. 

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

G. "Install":  Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 
dimension, finish, cure, protect, clean and similar operations at Project site. 

H. "Provide":  Furnish and install, complete and ready for the intended use. 

I. "Project Site":  Space available for performing construction activities.  The extent of Project site 
is shown on Drawings and may or may not be identical with the description of the land on 
which Project is to be built. 

1.2 INDUSTRY STANDARDS 

A. Applicability of Standards:  Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect as if 
bound or copied directly into the Contract Documents to the extent referenced.  Such standards 
are made a part of the Contract Documents by reference. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless 
otherwise indicated. 

C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with 
industry standards applicable to its construction activity.  Copies of applicable standards are not 
bound with the Contract Documents. 
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1. Where copies of standards are needed to perform a required construction activity, obtain 
copies directly from publication source. 

D. All work specified herein shall conform to or exceed the requirements of the referenced 
specifications, codes and standards to the extent that the provisions of such documents are not in 
conflict with the requirements of these Specifications. 

E. References herein to "Building Code" shall mean the International Building Code (IBC) of the 
International Code Council (ICC).  The 2012 edition of the code, as approved and adopted by 
the agency having jurisdiction, including all addenda, modifications, amendments or other 
lawful changes thereto, shall apply to the Work. 

F. In case of conflict between codes, reference standards, drawings and the other Contract 
Documents, the most stringent requirements shall govern.  All conflicts shall be brought to the 
attention of the Engineer for clarification and directions prior to ordering or providing any 
materials or labor.  The Contractor shall bid the most stringent requirements. 

G. Applicable Standard Specifications:  The Contractor shall construct the Work specified herein 
in accordance with the requirements of the Contract Documents and the referenced portions of 
those referenced codes, standards and specifications listed herein. 

H. References herein to "OSHA Regulations for Construction" shall mean Title 29, Part 1926, 
Construction Safety and Health Regulations, Code of Federal Regulations (OSHA), including 
all changes and amendments thereto. 

1.3 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities indicated in Gale's 
"Encyclopedia of Associations:  National Organizations of the U.S." or in Columbia Books' 
"National Trade & Professional Associations of the United States." 

B. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list. 

AA Aluminum Association 
AAMA American Architectural Manufacturers Association 
AASHTO American Association of State Highway and Transportation Officials 
ACI American Concrete Institute (Formerly:  ACI International) 
ACPA American Concrete Pipe Association 
AGA American Gas Association 
AGC Associated General Contractors 
AHRI Air-Conditioning, Heating, and Refrigeration Institute (The) 
AI Asphalt Institute 
AIA American Institute of Architects (The) 
AISC American Institute of Steel Construction 
AISI American Iron and Steel Institute 
AITC American Institute of Timber Construction 
AMCA Air Movement and Control Association International, Inc. 
ANSI American National Standards Institute 
APA APA - The Engineered Wood Association 
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APA Architectural Precast Association 
API American Petroleum Institute 
APWA American Public Works Association 
ASA Acoustical Society of America 
ASAE American Society of Agriculture Engineer 
ASCE American Society of Civil Engineers 
ASCE/SEI American Society of Civil Engineers/Structural Engineering Institute (See ASCE) 
ASHRAE American Society of Heating, Refrigerating and Air-Conditioning Engineers 
ASLE American Society of Lubricating Engineers 
ASME American Society of Mechanical Engineers 
ASQC American Society for Quality Control 
ASSE American Society of Safety Engineers (The) 
ASSE American Society of Sanitary Engineering 
ASTM American Society for Testing and Materials International 
ATIS Alliance for Telecommunications Industry Solutions 
AWPA American Wood Protection Association  
AWPI American Wood Preservers Institute 
AWS American Welding Society 
AWWA American Water Works Association 
BHMA Builders Hardware Manufacturers Association 
BIA Brick Industry Association (The) 
BOCA BOCA (Building Officials and Code Administrators International Inc.)  
CDA Copper Development Association 
CGA Compressed Gas Association 
CLFMI Chain Link Fence Manufacturers Institute 
CMA Concrete Masonry Association 
CPA Composite Panel Association 
CRSI Concrete Reinforcing Steel Institute 
DASMA Door and Access Systems Manufacturers Association 
DHI Door and Hardware Institute 
ETL Electrical Test Laboratories 
GA Gypsum Association 
GANA Glass Association of North America 
HI Hydraulic Institute 
HMMA Hollow Metal Manufacturers Association (See NAAMM) 
HPVA Hardwood Plywood & Veneer Association 
ICBO International Conference of Building Officials (See ICC) 
ICC International Code Council 
ICEA Insulated Cable Engineers Association, Inc. 
ICPA International Cast Polymer Alliance 
ICRI International Concrete Repair Institute, Inc. 
IEEE Institute of Electrical and Electronics Engineers, Inc. (The) 
IES Illuminating Engineering Society  
IPC Institute of Printed Circuits 
IPCEA Insulated Power Cable Engineers Association 
ISA International Society of Automation  
ISO International Organization for Standardization 
LPI Lightning Protection Institute 
MBMA Metal Building Manufacturers Association 
MCA Metal Construction Association 
MHIA Material Handling Industry of America 
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MPI Master Painters Institute 
MSS Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 
NAAMM National Association of Architectural Metal Manufacturers 
NACE NACE International (National Association of Corrosion Engineers International) 
NAIMA North American Insulation Manufacturers Association 
NBS National Bureau of Standards 
NCMA National Concrete Masonry Association 
NEC National Electrical Code 
NECA National Electrical Contractors Association 
NEMA National Electrical Manufacturers Association 
NFPA NFPA (National Fire Protection Association) 
NFPA National Forest Products Association 
NFRC National Fenestration Rating Council 
NHLA National Hardwood Lumber Association 
NLGI National Lubricating Grease Institute 
NRCA National Roofing Contractors Association 
NRMCA National Ready Mixed Concrete Association 
NSF NSF International (National Sanitation Foundation International) 
NSPE National Society of Professional Engineers 
NSSGA National Stone, Sand & Gravel Association 
OSHA Occupational Safety and Health Administration 
PCA Portland Cement Association 
PCI Precast/Prestressed Concrete Institute 
PDI Plumbing & Drainage Institute 
SDI Steel Door Institute 
SEI/ASCE Structural Engineering Institute/American Society of Civil Engineers (See ASCE) 
SJI Steel Joist Institute 
SMA Screen Manufacturers Association 
SMACNA Sheet Metal and Air Conditioning Contractors' National Association 
SPFA Spray Polyurethane Foam Alliance 
SPRI Single Ply Roofing Industry 
SSPC Society for Protective Coatings 
SSPC Steel Structures Painting Council 
SSPWC Standard Specifications for Public Works Construction 
SWPA Submersible Wastewater Pump Association 
UBC Uniform Building Code (See ICC) 
UL Underwriters Laboratories Inc. 
WASTEC Waste Equipment Technology Association 
WCRSI Western Concrete Reinforcing Steel Institute 
WDMA Window & Door Manufacturers Association 
WRI Wire Reinforcement Institute, Inc. 
WWPA Western Wood Products Association 

C. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list. 
1. DIN- Deutsches Institut fur Normung e. V.; www.din.de. 
2. IAPMO – International Association of Plumbing and Mechanical Officials; 

www.iapmo.org. 
3. ICC – International Code Council; www.iccsafe.org. 
4. ICC-ES – ICC Evaluation Service, LLC; www.icc-es.org. 

http://www.din.de/
http://www.iapmo.org/
http://www.iccsafe.org/
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D. Federal Government Agencies:  Where abbreviations and acronyms are used in Specifications 
or other Contract Documents, they shall mean the recognized name of the entities in the 
following list. 

1. COE - Army Corps of Engineers; www.usace.army.mil. 
2. CPSC - Consumer Product Safety Commission; www.cpsc.gov. 
3. DOC - Department of Commerce; National Institute of Standards and Technology; 

www.nist.gov. 
4. DOD - Department of Defense; www.quicksearch.dla.mil. 
5. DOE - Department of Energy; www.energy.gov. 
6. EPA - Environmental Protection Agency; www.epa.gov. 
7. FAA - Federal Aviation Administration; www.faa.gov. 
8. FG - Federal Government Publications; www.gpo.gov. 
9. GSA - General Services Administration; www.gsa.gov. 
10. HUD - Department of Housing and Urban Development; www.hud.gov. 
11. LBL - Lawrence Berkeley National Laboratory; Environmental Energy Technologies 

Division; www.eetd.lbl.gov. 
12. OSHA - Occupational Safety & Health Administration; www.osha.gov. 
13. SD - Department of State; www.state.gov. 
14. TRB - Transportation Research Board; National Cooperative Highway Research 

Program; The National Academies; www.trb.org. 
15. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity 

Laboratory; www.ars.usda.gov. 
16. USDA - Department of Agriculture; Rural Utilities Service; www.usda.gov. 
17. USDJ - Department of Justice; Office of Justice Programs; National Institute of Justice; 

www.ojp.usdoj.gov. 
18. USP - U.S. Pharmacopeial Convention; www.usp.org. 

USPS - United States Postal Service; www.usps.com. 
 

END OF SECTION 014200 

http://www.usace.army.mil/
http://www.cpsc.gov/
http://www.nist.gov/
http://www.quicksearch.dla.mil/
http://www.energy.gov/
http://www.epa.gov/
http://www.faa.gov/
http://www.gpo.gov/
http://www.gsa.gov/
http://www.hud.gov/
http://www.eetd.lbl.gov/
http://www.osha.gov/
http://www.state.gov/
http://www.trb.org/
http://www.ars.usda.gov/
http://www.usda.gov/
http://www.ojp.usdoj.gov/
http://www.usp.org/
http://www.usps.com/
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

B. Related Requirements: 

1. Section 011000 "Summary of Work" for work restrictions and limitations on utility 
interruptions. 

2. Requirements given in the General Conditions.  

1.2 USE CHARGES 

A. General:  Installation and removal of and use charges for temporary facilities shall be included 
in the Contract Sum unless otherwise indicated.  Allow other entities to use temporary services 
and facilities without cost, including, but not limited to, Owner's construction forces, 
Engineer, occupants of Project, testing agencies, and authorities having jurisdiction. 

B. Electric Power Service from Existing System:  Electric power from Owner's existing system is 
available (with prior written Approval of the Owner) with payment of use charges.  Provide 
connections and extensions of services as required for construction operations.  All use of 
power from Owner’s existing system shall be coordinated with the Owner and shall be 
associated with the activities related to construction. 

1.3 INFORMATIONAL SUBMITTALS 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 
construction personnel.  Coordinate location with the Owner. 

B. Fire-Safety Program:  Show compliance with requirements of NFPA 241 and authorities having 
jurisdiction.  Indicate Contractor personnel responsible for management of fire prevention 
program. 

1.4 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service.  Install service to comply with NFPA 70. 

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use.  Obtain required certifications and permits. 
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C. Accessible Temporary Egress:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and 
ICC/ANSI A117.1. 

1.5 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities:  Engage Installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its 
use as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Chain-Link Fencing:  Minimum 2-inch, 0.148-inch- thick, galvanized-steel, chain-link fabric 
fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch- OD line 
posts and 2-7/8-inch- OD corner and pull posts. 

B. Portable Chain-Link Fencing:  Minimum 2-inch, 0.148-inch- thick, galvanized-steel, chain-link 
fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch- OD 
line posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails.  
Provide galvanized-steel bases for supporting posts. 

C. Wood Enclosure Fence:  Plywood, 6 feet high, framed with four 2-by-4-inch rails, with 
preservative-treated wood posts spaced not more than 8 feet apart. 

2.2 TEMPORARY FACILITIES 

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature 
controls, and foundations adequate for normal loading. 

B. Contractor’s Field Office:  Of sufficient size to accommodate needs of Owner, 
Engineer, Construction Manager, and construction personnel office activities and to 
accommodate Project meetings specified in other Division 01 Sections.  Keep office clean and 
orderly. 

C. Inspector’s Field Office:  Provided by the contractor in accordance with Article 44 of General 
Conditions. 

D. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations. 

E. Final location of Contractor’s temporary facilities shall be coordinated with the Owner to ensure 
that access critical to plant operations is maintained at all times. 
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2.3 EQUIPMENT 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures.  The Contractor shall provide fire extinguishers and 
other fire protection equipment to adequately protect new and existing facilities and temporary 
facilities against damage by fire.  Hose connections and hose, water casks, chemical equipment 
or other sufficient means shall be provided for fighting fires in the new, existing and temporary 
structures and other portions of the Work and responsible persons shall be designated and 
instructed in the operation of such fire apparatus so as to prevent or minimize the hazard of fire.  
The Contractor's fire protection program shall conform to the requirements of the OSHA 
Standards for Construction.  The Contractor shall employ every reasonable means to prevent the 
hazard of fire. 

B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, 
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 
units is prohibited. 

2. Heating Units:  Listed and labeled for type of fuel being consumed, by a qualified testing 
agency acceptable to authorities having jurisdiction, and marked for intended location 
and application. 

3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for 
temporary use during construction, provide filter with MERV of 8 at each return-air grille 
in system and remove at end of construction and clean HVAC system as required in 
Section 017700 "Closeout Procedures". 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work.  Relocate and modify facilities as required by progress of the 
Work. 

1. Locate facilities to limit site disturbance as specified in Section 011000 "Summary of 
Work." 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General:  Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 
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B. Water Service:  Install water service and distribution piping in sizes and pressures adequate for 
construction.   

1. The Contractor shall provide an adequate supply of water of a quality suitable for all 
domestic and construction purposes.  Non-Potable water (plant effluent water) may be 
used for grading and hydraulic structures and pipeline testing as approved by the 
Engineer.   

2. The Contractor shall properly identify all construction water trucks and vessels and 
inform all workmen and the general public when reclaimed waste water is used as 
construction water.   

3. All drinking water on the site during construction shall be furnished by the Contractor 
and shall be bottled water or water furnished in approved metal dispensers.  Notices shall 
be posted conspicuously throughout the site warning the Contractor's personnel that piped 
water may be contaminated. 

4. The Contractor shall not make connection to, or draw water from, any fire hydrant or 
pipeline without first obtaining permission of the authority having jurisdiction over the 
use of said fire hydrant or pipeline and from the agency owning the water system.  For 
each such connection made the Contractor shall first attach to the fire hydrant or pipeline 
a valve, backflow preventer and a meter, if required by the said authority, of a size and 
type acceptable to said authority and agency. 

5. Before final acceptance of the Work all temporary water connections and piping installed 
by the Contractor shall be entirely removed, and all affected improvements shall be 
restored to their original condition, or better, to the satisfaction of the Engineer and to the 
agency owning the affected utility. 

C. Waste Collection:  Provide trash cans and instruct personnel to maintain a clean site.   

D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel.  Comply with requirements of authorities having jurisdiction for type, 
number, location, operation, and maintenance of fixtures and facilities. 

1. Toilets:  Portable chemical toilets shall be provided wherever needed for the use of 
employees.  Toilets at construction job sites shall conform to the requirements of Subpart 
D, Section 1926.51 of the OSHA Standards for Construction.  The Owner's toilet 
facilities shall not be used by the Contractor's work force. 

2. The Contractor shall establish adequate and regular collection of all sanitary and organic 
wastes.  All wastes and refuse from sanitary facilities provided by the Contractor or 
organic material wastes from any other source related to the Contractor's operations shall 
be disposed of in a manner satisfactory to the Engineer and in accordance with all laws 
and regulations pertaining thereto.   

E. Heating and Cooling:  Provide temporary heating and cooling required by construction activities 
for curing or drying of completed installations or for protecting installed construction from 
adverse effects of low temperatures or high humidity.  Select equipment that will not have a 
harmful effect on completed installations or elements being installed. 
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F. Ventilation and Humidity Control:  Provide temporary ventilation required by construction 
activities for curing or drying of completed installations or for protecting installed construction 
from adverse effects of high humidity.  Select equipment that will not have a harmful effect on 
completed installations or elements being installed.  Coordinate ventilation requirements to 
produce ambient condition required and minimize energy consumption. 

G. Electric Power Service:  The Contractor shall be responsible to provide necessary electrical 
power.  The contractor will be responsible for all temporary power and generators required 
during the construction and planned power shut-downs. 

H. Lighting:  Provide temporary lighting with local switching that provides adequate illumination 
for construction operations, observations, inspections, and traffic conditions. 

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system. 

I. Telephone Service:  The Owner’s telephone system shall not be used by the Contractor’s work 
force. 

1. Post a list of important telephone numbers in the project field office. 

a. Police and fire departments. 
b. Ambulance service. 
c. Contractor's home office. 
d. Contractor's emergency after-hours telephone number. 
e. Engineers' offices. 
f. Owner's office. 
g. Principal subcontractors' field and home offices. 

2. Provide superintendent with cellular telephone or portable two-way radio for use when 
away from field office. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 

1. Provide construction for temporary offices, shops, and sheds located within construction 
area or within 30 feet of building lines that is noncombustible according to ASTM E 136.  
Comply with NFPA 241. 

2. Maintain support facilities until Engineer schedules Substantial Completion inspection.  
Remove before Substantial Completion.  Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, with prior consent from the 
Owner and under conditions acceptable to Owner. 

B. Temporary Roads:  Access to the site shall be provided by the Owner.  The Contractor shall not 
construct any staging areas, haul roads, and access roads without the approval of the Owner.     

1. Provide dust-control treatment that is nonpolluting and nontracking.  Reapply treatment 
as required to minimize dust. 
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C. Traffic Controls:  Comply with requirements of authorities having jurisdiction and coordinate 
with the Western Riverside County Regional Wastewater Authority Facility personnel. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 
2. Maintain access for fire-fighting equipment and access to fire hydrants. 

D. Parking:  Use designated areas of Owner's existing parking areas for construction personnel. 

E. Dewatering Facilities and Drains:  Comply with all Federal, State, and Local Government 
requirements.  Maintain Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 
adjoining properties or endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations. 

F. Project Signs:  Provide Project sign.  Unauthorized signs are not permitted. 

1. Temporary Signs:  Provide other signs as indicated and as required to inform public and 
individuals seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 

2. Maintain and touchup signs so they are legible at all times. 

G. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle 
waste from construction operations.  Comply with requirements of authorities having 
jurisdiction.   

H. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities. 

I. Temporary Stairs:  Until permanent stairs are available, provide temporary stairs where ladders 
are not adequate. 

J. Existing Stair Usage:  Use of Owner's existing stairs will be permitted, provided stairs are 
cleaned and maintained in a condition acceptable to Owner.  At Substantial Completion, restore 
stairs to condition existing before initial use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs 
and to maintain means of egress.  If stairs become damaged, restore damaged areas so no 
evidence remains of correction work. 

K. Temporary Use of Permanent Stairs:  Use of new stairs for construction traffic will be 
permitted, provided stairs are protected and finishes restored to new condition at time of 
Substantial Completion. 
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3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, utilities, 
and other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered.  Repair damage to existing facilities. 

B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

C. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and 
discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent 
properties and walkways, according to erosion- and sedimentation-control Drawings. 

D. Stormwater Control:  Comply with requirements of authorities having jurisdiction.  Provide 
barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
stormwater from heavy rains. 

E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line 
of trees to protect vegetation from damage from construction operations.  Protect tree root 
systems from damage, flooding, and erosion. 

F. Site Access:  Prior to commencing work the Owner will supply the contractor with access 
key(s) for the facility front gate.  The contractor is responsible to:  
1. Maintain security by limiting number of keys and restricting distribution to authorized 

personnel.  Furnish one set of keys to Owner for any gates, enclosures or fenced areas 
constructed by the contractor. 

2. The contractor shall be responsible for security of the site during non-working hours of 
the facility personnel. 

G. Security Enclosure and Lockup:  Install temporary enclosure around partially completed areas 
of construction.  Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, 
and similar violations of security.  Lock entrances at end of each work day. 

H. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

I. Temporary Egress:  Maintain temporary egress from existing occupied facilities as indicated 
and as required by authorities having jurisdiction. 

J. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, and similar 
activities.  Provide temporary weather tight enclosure for building exterior. 

1. Where heating or cooling is needed and permanent enclosure is not complete, insulate 
temporary enclosures. 

K. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt 
migration and to separate areas occupied by Owner and tenants from fumes and noise. 
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1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, 
and fire-retardant-treated plywood on construction operations side. 

2. Construct dustproof partitions with two layers of 6-mil polyethylene sheet on each side.  
Cover floor with two layers of 6-mil polyethylene sheet, extending sheets 18 inches up 
the sidewalls.  Overlap and tape full length of joints.  Cover floor with fire-retardant-
treated plywood. 

a. Construct vestibule and airlock at each entrance through temporary partition with 
not less than 48 inches between doors.  Maintain water-dampened foot mats in 
vestibule. 

3. Where fire-resistance-rated temporary partitions are indicated or are required by 
authorities having jurisdiction, construct partitions according to the rated assemblies. 

4. Insulate partitions to control noise transmission to occupied areas. 
5. Seal joints and perimeter.  Equip partitions with gasketed dustproof doors and security 

locks where openings are required. 
6. Protect air-handling equipment. 
7. Provide walk-off mats at each entrance through temporary partition. 

L. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types 
needed to protect against reasonably predictable and controllable fire losses.  Comply with 
NFPA 241; manage fire prevention program. 

1. Prohibit smoking in construction areas. 
2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 
3. Develop and supervise an overall fire-prevention and -protection program for personnel 

at Project site.  Review needs with local fire department and establish procedures to be 
followed.  Instruct personnel in methods and procedures.  Post warnings and information. 

4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning 
sign stating that hoses are for fire-protection purposes only and are not to be removed.  
Match hose size with outlet size and equip with suitable nozzles. 

3.5 MOISTURE AND MOLD CONTROL 

A. Contractor's Moisture Protection Plan:  Avoid trapping water in finished work.  Document 
visible signs of mold that may appear during construction. 

B. Exposed Construction Phase:  Before installation of weather barriers, when materials are subject 
to wetting and exposure and to airborne mold spores, protect materials from water damage and 
keep porous and organic materials from coming into prolonged contact with concrete. 

C. Partially Enclosed Construction Phase:  After installation of weather barriers but before full 
enclosure and conditioning of building, when installed materials are still subject to infiltration 
of moisture and ambient mold spores, protect as follows: 

1. Do not load or install drywall or other porous materials or components, or items with 
high organic content, into partially enclosed building. 

2. Keep interior spaces reasonably clean and protected from water damage. 
3. Discard or replace water-damaged and wet material. 
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4. Discard, replace, or clean stored or installed material that begins to grow mold. 
5. Perform work in a sequence that allows any wet materials adequate time to dry before 

enclosing the material in drywall or other interior finishes. 

D. Controlled Construction Phase of Construction:  After completing and sealing of the building 
enclosure but prior to the full operation of permanent HVAC systems, maintain as follows: 

1. Control moisture and humidity inside building by maintaining effective dry-in conditions. 
2. Remove materials that cannot be completely restored to their manufactured moisture 

level within 48 hours. 

3.6 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage. 

C. Temporary Facility Changeover:  Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  Remove each temporary facility when need for its service has 
ended, when it has been replaced by authorized use of a permanent facility, or no later than 
Substantial Completion.  Complete or, if necessary, restore permanent construction that may 
have been delayed because of interference with temporary facility.  Repair damaged Work, 
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor.  
Owner reserves right to take possession of Project identification signs. 

2. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period.  Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 
 

END OF SECTION 015000 
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 SECTION 015050 – MOBILIZATION 

PART 1 - GENERAL 

1.1 GENERAL 

A. Mobilization shall include the obtaining of all permits; moving onto the site of construction 
equipment; furnishing and installing temporary buildings and other construction facilities; all as 
required for the proper performance and completion of the Work.  Mobilization shall include, but 
not be limited to, the following principal items: 

1. Moving onto the site of all Contractors’ project items and equipment required for first month 
operations. 

 
2. Installing temporary construction power, wiring and lighting facilities. 
 
3. Establishing fire protection equipment and instructing designated personnel in the operation 

of such apparatus. 
 
4. Providing all on-site Contractor communication facilities. 
 
5. Providing on-site Contractor's sanitary facilities. 
 
6. Arranging and setting up the Contractor's work and storage yard. 
 
7. Obtaining all required permits (Building Permit, Storm Water Discharge Permit, and all other 

permits necessary to mobilize the Contractor’s equipment to the work site and complete the 
Work, as specified.) 

 
8. Posting all OSHA required notices and establishment of safety programs. 
 
9. Have Contractor's superintendent at the jobsite full time. 
 
10. Submittal of Construction Schedule. 

 

C. The Contractor shall be responsible to continuously police the work area of all garbage and upon 
final completion the Contractor shall restore the site to the site original condition removing all piles 
of dirt, garbage, construction materials and equipment. 

 
 END OF SECTION 015050 
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 SECTION 015300 – PROTECTION OF EXISTING FACILITIES 

PART 1 - GENERAL 

1.1 GENERAL 

A. The Contractor shall protect all existing utilities, piping, and improvements not designated for 
removal and shall restore damaged or temporarily relocated utilities, piping, and improvements to a 
condition equal to or better than they were prior to such damage or temporary relocation. 

 
B. The Contractor shall verify the exact locations and depths of all underground piping and utilities 

shown and not shown and shall make exploratory excavations of all piping and utilities that may 
interfere with the Work.  It shall be the Contractor's responsibility to ascertain the actual location of 
all existing utilities, piping, and other improvements that will be encountered in its construction 
operations and to see that such utilities or other improvements are adequately protected from damage 
due to such operations. 

 
C. The Contractor shall notify the Owner’s representative of any change of condition or extra work as 

soon as it is discovered, including any damage to existing facilities, pipelines, and improvements not 
designated for removal.  The Contractor shall also notify the Owner’s representative of any plans to 
relocate existing piping or facilities to accommodate new construction. 

 
D. Maintaining in Service:  All pipelines, electrical, power, telephone, communication cables, gas and 

water mains shall remain continuously in service during all the operations under the Contract, unless 
other arrangements satisfactory to the Engineer are made with the Owner.  Where the proper 
completion of the Work requires the temporary or permanent removal and/or relocation of an 
existing utility or other improvement the Contractor, after necessary scheduling and approval, shall 
remove and, without unnecessary delay, temporarily replace or relocate such utility or improvement 
in a manner satisfactory to the Engineer and the owner of the facility.  In all cases of such temporary 
removal or relocation, the Work shall be accomplished by the Contractor in a manner that will 
restore or replace the utility or improvement to a new condition meeting the specification 
requirements. 

 
E. All repairs to a damaged utility or improvement are subject to inspection and approval by an 

authorized representative of the improvement owner before being concealed by backfill or other 
work. 

1.2 RIGHTS-OF-WAY 
 

A. The Contractor shall not do any work or enter upon the rights-of-way of any oil, gas, sewer or water 
pipeline; any telephone or electric transmission line; any fence; or any other structure, until notified 
by the Engineer that the Owner has secured authority to do so.  After authority has been obtained, 
the Contractor shall give the governing utility proper advanced notice of its intention to begin work. 

1.3 RESTORATION OF PAVEMENT AND SIDEWALKS 
 

A. All paved areas and sidewalks not designated for replacement, cut or damaged during construction 
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shall be replaced with similar materials and of equal thickness to match the existing adjacent 
undisturbed areas unless otherwise noted.  All sidewalks and pavements which are subject to partial 
removal shall be neatly saw-cut in straight lines.  All restoration shall be at the Contractor’s expense. 

1.4 UNDERGROUND UTILITIES NOT SHOWN OR INDICATED 
 

A. If the Contractor damages existing utilities, piping, or improvements that are not shown or the 
location of which was not made known to the Contractor prior to excavation and the damage was 
not due to failure of the Contractor to exercise reasonable care the Contractor shall immediately 
notify the Engineer.  If directed by the Engineer repairs shall be made by the Contractor under the 
provisions for changes and extra work contained in the Standard Specifications. 

1.5 NOTIFICATION BY THE CONTRACTOR: 
 

A. Prior to any excavation in the vicinity of any existing underground facilities, including water, sewer, 
storm drain, gas, petroleum products, or other pipelines; all buried electric power, communications 
or telecommunication cables; all traffic signal and street lighting facilities; and all roadway and state 
highway rights-of-way, the Contractor shall notify the respective authorities representing the owners 
or agencies responsible for such facilities not less than three (3) working days prior to excavation so 
that a representative can be present during such work if they are required to do so. 

 
 

 END OF SECTION 015300 
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SECTION 015600 – PROJECT ENVIRONMENTAL CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The following sections include mitigation measures to be integrated into the CITY OF 
IMPERIAL WASTEWATER TREATMENT PLANT HEADWORKS UPGRADE project to 
reduce the potentially environmental impacts resulting from the construction activities.  The 
Contractor shall implement mitigation measures identified below during the construction 
process, as well as any other measures required in these documents, on the design drawings, and 
as required by other local, state, and federal agencies.   

1.2 WATER QUALITY  

A. NPDES Construction Activity Stormwater Permit. Contractor shall comply with the provisions 
of the NPDES Construction Activity Stormwater permit, including preparation of Notice of 
Intent to comply with the provisions of this General Permit and preparation of a Storm Water 
Pollution Prevention Plan (SWPPP). The SWPPP will identify implementation measures 
necessary to mitigate potential water quality degradation as a result of construction-related 
runoff. These measures will include BMPs and other standard pollution prevention actions, such 
as erosion and sediment control measures, proper control of non-stormwater discharges, and 
hazardous spill prevention and response. The SWPPP will also include requirements for BMP 
inspections, monitoring, and maintenance. 

B. The following items are examples of BMPs that would be implemented during construction to 
avoid causing water quality degradation: 

 
1. Erosion control BMPs, such as use of mulches or hydroseeding to prevent detachment of 

soil.  A detailed site map will be included in the SWPPP outlining specific areas where 
soil disturbance may occur, and drainage patterns associated with excavation and grading 
activities. In addition, the SWPPP will provide plans and details for the BMPs to be 
implemented prior, during, and after construction to prevent erosion of exposed soils and 
to treat sediments before they are transported offsite. 

2. Sediment control BMPs such as silt fencing or detention basins that trap soil particles. 
3. Construction staging areas designed so that stormwater runoff during construction will be 

collected and treated in a detention basin or other appropriate structure.  
4. Management of hazardous materials and wastes to prevent spills. 
5. Groundwater treatment BMPs such that localized trench dewatering does not impact 

surface water quality. 
6. Vehicle and equipment fueling BMPs such that these activities occur only in designated 

staging areas with appropriate spill controls. 
7. Maintenance checks of equipment and vehicles to prevent spills or leaks of liquids of any 

kind. 
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1.3 AIR QUALITY  

A. Construction Fugitive Dust Control Plan:  Contractor shall prepare, submit for review and 
approval, and implement a dust control plan that conforms to the local requirements. The dust 
control plan shall include the following dust control procedures, or others as required the local 
authority:  

 
1. Water all active construction areas at least twice daily, taking into consideration 

temperature and wind conditions. 
2. Cover all trucks hauling soil, sand, and other loose materials or require trucks to maintain 

at least two feet of freeboard. 
3. Pave, apply water three times daily, or apply (non-toxic) soil stabilizers on unpaved 

access roads, parking areas and staging areas at construction sites.  
4. Sweep daily (with water sweepers) all paved access roads, parking areas and staging 

areas at construction sites. 
5. Sweep streets daily (with water sweepers) if visible soil material is carried onto adjacent 

public streets.  
6. Hydroseed or apply (non-toxic) soil stabilizers to inactive construction areas (previously 

graded areas inactive for ten days or more).  
7. Enclose, cover, water twice daily or apply (non-toxic) soil binders to exposed stockpiles 

(dirt, sand, etc.) 
8. Limit traffic speeds on unpaved roads to 5 mph.  
9. Install sandbags or other erosion control measures to prevent silt runoff to public 

roadways, consistent with Mitigation Measures for Erosion Control. 
10. Replant vegetation in disturbed areas as quickly as possible.  

 

B. Construction Exhaust Emissions Control Plan:  Contractor shall implement an exhaust 
emissions control plan as required by local, state, and federal agencies. 

 

1.4 NOISE  

A. Contractor shall develop, submit for review and approval, and implement a Construction Noise 
Reduction Plan that requires, at a minimum, the following: 

 
1. The contractor shall locate all stationary noise-generating equipment, including hammer 

bore and drill rigs, as far as possible from nearby noise-sensitive receptors. Stationary 
noise sources located within 500 feet of noise-sensitive receptors shall be equipped with 
noise reducing engine housings, and the line of sight between such sources and nearby 
sensitive receptors shall be blocked by portable acoustic barriers. 

2. The contractor shall assure that construction equipment with internal combustion engines 
have sound control devices at least as effective as those provided by the original 
equipment manufacturer. No equipment shall be permitted to have an un-muffled 
exhaust. 

3. All construction activities within unincorporated areas shall be limited to between the 
hours depending upon the jurisdiction. 

4. Residences and other sensitive receptors within 200 feet of a construction area shall be 
notified of the construction schedule in writing, at least two weeks prior to the 
commencement of construction activities. This notice shall indicate the allowable hours 
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of construction activities as specified by the applicable local jurisdiction or as defined by 
this mitigation measure. The Owner shall designate a noise disturbance coordinator who 
would be responsible for responding to complaints regarding construction noise. The 
coordinator shall determine the cause of the complaint and ensure that reasonable 
measures are implemented to correct the problem. A contact number for the noise 
disturbance coordinator shall be conspicuously placed on construction site fences and 
entrances by the contractor and included in the construction schedule notification sent to 
nearby residences and sensitive receptors. 

1.5 HAZARDS AND HAZARDOUS MATERIALS  

A. In the event that evidence of potential soil contamination such as soil discoloration, noxious 
odors, debris, or buried storage containers, is encountered during construction, the contractor 
will have a contingency plan for sampling and analysis of potentially hazardous substances, 
including use of a photoionization detector. The required handling, storage, and disposal 
methods shall depend on the types and concentrations of chemicals identified in the soil. Any 
site investigations or remediation shall comply with applicable laws and will coordinate with 
the appropriate regulatory agencies. 

B. If unknown USTs are discovered during construction, the UST, associated piping, and impacted 
soil shall be removed by a licensed and experienced UST removal contractor. The UST and 
contaminated soil shall be removed in compliance with applicable county and state 
requirements governing UST removal. 

C. Contractor shall prepare, submit for review and approval, and implement a project-specific 
Health and Safety Plan that would apply to excavation activities. The plan shall establish 
policies and procedures to protect workers and the public from potential hazards posed by 
hazardous materials. The plan shall be prepared according to federal and California OSHA 
regulations and submitted to the appropriate agency with jurisdiction prior to beginning site 
activities.   

D. Consistent with the SWPPP requirements, the construction contractor shall be required to 
implement BMPs for handling hazardous materials onsite. The use of construction BMPs will 
minimize any adverse effects on groundwater and soils, and will include, but not limited to, the 
following: 

 
1. Follow manufacturers’ recommendations and regulatory requirements for use, storage, 

and disposal of chemical products and hazardous materials used in construction; 
2. Spill control and countermeasures, including employee spill prevention/response training;  
3. Avoid overtopping construction equipment fuel gas tanks; 
4. During routine maintenance of construction equipment, properly contain and remove 

grease and oils; and 
5. Properly dispose of discarded containers of fuels and other chemicals. 

E. The contractor shall follow the provisions of California Code of Regulations, Title 8, 
Sections 5163 through 5167 for General Industry Safety Orders to protect the project area from 
being contaminated by the accidental release of any hazardous materials and/or wastes. The 
local Certified Unified Program Agency (CUPA) will be contacted for any site-specific 
requirements regarding hazardous materials or hazardous waste containment or handling. 
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F. Oil and other solvents used during maintenance of construction equipment shall be recycled or 
disposed of in accordance with applicable regulatory requirements. All hazardous materials 
shall be transported handled, and disposed of in accordance with applicable regulatory 
requirements. 

G. In the event of an accidental release of hazardous materials during construction, containment 
and clean up shall occur in accordance with applicable regulatory requirements. 

H. Contractor shall prepare, submit for review and approval, and implement a Fire Safety Plan for 
each of the service areas associated with the project. The Fire Safety Plan(s) will describe 
various potential scenarios and action plans in the event of a fire. 

I. During project construction, all staging areas, welding areas, or areas slated for development 
using spark-producing equipment will be cleared of dried vegetation or other material that could 
ignite. Any construction equipment that includes a spark arrestor shall be equipped with a spark 
arrestor in good working order. All vehicles and crews working at the project site(s) will have 
access to functional fire extinguishers at all times. In addition, construction crews will be 
required to have a spotter during welding activities to look out for potentially dangerous 
situations, including accidental sparks. 

1.6 CULTURAL RESOURCES  

A. Inadvertent Discoveries:  If discovery is made of items of historical or archaeological interest, 
the contractor shall immediately cease all work activities in the area (within approximately 100 
feet) of discovery. Prehistoric archaeological materials might include obsidian and chert flaked-
stone tools (e.g., projectile points, knives, scrapers) or toolmaking debris; culturally darkened 
soil (“midden”) containing heat-affected rocks, artifacts, or shellfish remains; and stone milling 
equipment (e.g., mortars, pestles, handstones, or milling slabs); and battered stone tools, such as 
hammerstones and pitted stones. Historic-period materials might include stone, concrete, or 
adobe footings and walls; filled wells or privies; and deposits of metal, glass, and/or ceramic 
refuse. After cessation of excavation the contractor shall immediately contact the NBWRA and 
the Authority. The contractor shall not resume work until authorization is received from the 
Authority. 

 
1. In the event of unanticipated discovery of archaeological indicators during construction, 

the Authority shall retain the services of a qualified professional archaeologist to evaluate 
the significance of the items prior to resuming any activities that could impact the site.  

2. In the case of an unanticipated archaeological discovery, if it is determined that the find is 
unique under the National Historic Preservation Act (NHPA) and/or potentially eligible 
for listing in the National Register, and the site cannot be avoided, the Authority shall 
provide a research design and excavation plan, prepared by an archaeologist, outlining 
recovery of the resource, analysis, and reporting of the find. The research design and 
excavation plan shall be submitted to NBWRA and the Authority and approved by the 
Authority prior to construction being resumed.  

B. Discovery of Human Remains:  If potential human remains are encountered, the Contractor 
shall halt work in the vicinity of the find and contact the county coroner.  
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1.7 EXPLOSIVES AND BLASTING: 

A. The use or storage of explosives on the Work or site will not be permitted. 

1.8 SANITATION 

A. The Contractor shall provide approved fixed or portable chemical toilets wherever needed for 
its employees.  The Contractor shall establish regular intervals of collection of all sanitary and 
organic wastes.  All wastes and refuse from sanitary facilities provided by the Contractor or 
organic material wastes from any other source related to the Contractor's operations shall be 
disposed of in a manner satisfactory to the Engineer and in accordance with all laws and 
regulations pertaining thereto.  The Owner's toilet facilities shall not be used by the Contractor. 

 
 
 END OF SECTION 015600 
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SECTION 016100 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products. 

1.2 DEFINITIONS 

A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock.  The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another project or 
facility.  Products salvaged or recycled from other projects are not considered new 
products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal 
process to have the indicated qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics that equal or 
exceed those of specified product. 

B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including make or 
model number, manufacturer name, or other designation, to establish the significant qualities 
related to type, function, dimension, in-service performance, physical properties, appearance, 
and other characteristics for purposes of evaluating comparable products of additional 
manufacturers named in the specification. 

1.3 ACTION SUBMITTALS 

A. Comparable Product Requests:  Submit request for consideration of each comparable product.  
Identify product or fabrication or installation method to be replaced.  Include Specification 
Section number and title and Drawing numbers and titles. 

1. Engineer's Action:  If necessary, Engineer will request additional information or 
documentation for evaluation within one week of receipt of a comparable product 
request.  Engineer will notify Contractor of approval or rejection of proposed comparable 
product request within fifteen (15) days of receipt of request, or seven (7) days of receipt 
of additional information or documentation, whichever is later. 

a. Form of Approval:  As specified in Section 013300 "Contractor Submittals." 
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b. Use product specified if Engineer does not issue a decision on use of a comparable 
product request within time allocated. 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Section 013300 
"Contractor Submittals." Show compliance with requirements. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options. 

B. To the greatest extent possible for each unit of work, the Contractor shall provide products, 
materials or equipment from a single source. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written 
instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 
to determine that products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
6. Protect stored products from damage and liquids from freezing. 

D. Fabricated structural components shall be stored on supports above ground and in a manner to 
prevent accumulation of water and warping.  Products subject to deterioration from atmospheric 
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conditions shall be covered in a manner that will provide adequate ventilation to avoid 
condensation. 

E. Products, materials and equipment not stored in a manner that will insure the maintaining of a 
new condition will be rejected by the Engineer.  Such rejected products, materials and 
equipment shall be immediately removed from the Work site. 

1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty:  Written warranty required by the Contract Documents to provide 
specific rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 
properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, prepare a 
written document using indicated form properly executed. 

3. Refer to other Sections for specific content requirements and particular requirements for 
submitting special warranties. 

C. Submittal Time:  Comply with requirements in Section 017700 "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Documents, 
are undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 
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B. Product Selection Procedures: 

1. Where Specifications name a product or manufacturer as the “Basis-of-Design”, provide 
product(s) as listed or by the manufacturer listed. Where Specifications include a list of 
available products or manufacturers, followed by the phrase “or equal,” provide a product 
by one of the manufacturers listed, or a product by an unnamed manufacturer subject to  
requirements included in General Conditions.  

 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016100 
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 SECTION 016600 – EQUIPMENT TESTING AND PLANT START-UP 

PART 1 - GENERAL 

1.1  GENERAL 

A. Equipment testing and plant startup are required for satisfactory completion of the contract and shall 
be scheduled and completed within the contract time. 

1.2 EQUIPMENT TESTING 
 

A. Contractor Furnished Equipment 
 

1. The Contractor shall provide the services of an experienced and authorized representative of 
the manufacturer of each item of equipment indicated in the equipment schedules who shall 
visit the site of the Work and inspect, check, adjust if necessary, and approve the equipment 
installation. The Contractor shall have the manufacturer's representative revisit the Work site 
as often as necessary until any and all problems are corrected.  The Contractor shall require 
that each manufacturer's representative furnish to the Engineer a written report addressed to 
the Owner certifying that the equipment has been properly installed and lubricated, is in 
accurate alignment, is free from any undue stress imposed by connecting piping or anchor 
bolts and has been operated satisfactorily under full-load conditions. 

 
2. The Contractor shall be responsible for scheduling all operations testing. The Contractor shall 

furnish all personnel, power, water, chemicals, fuel, oil, grease and all other necessary 
equipment, facilities, and services required for conducting the tests.  The Contractor is 
advised that the Engineer and the Owner's operating personnel will witness operations testing 
and that the manufacturer's representative shall be required to instruct the Owner's operating 
personnel in correct operation and maintenance procedures.  This instruction shall be 
scheduled with the Engineer and the Owner at least ten (10) days in advance and shall be 
provided while the equipment is fully operational.  The Contractor shall have previously 
furnished the technical manuals required under Section 013300 entitled, "Contractor 
Submittals". 

 
B. Owner Furnished Equipment 

 
1. The Contractor shall notify the Engineer when Owner furnished equipment is completely 

installed in accordance with the Owner furnished manufacturer's instructions and 
requirements of the Contract Documents and ready for operational testing.  The Contractor 
will schedule the manufacturer's representative to visit the site of the Work and inspect, 
check, adjust if necessary, and approve the equipment installation.  If the manufacturer's 
representative cannot complete the testing and startup services due to the Contractor's 
negligence in installing the equipment, the Contractor shall be responsible for the costs of the 
service representatives' revisit to the site of the Work. 

 
1.3 PLANT STARTUP 
 

A. The startup of the treatment plant facilities and equipment is a coordinating operation requiring the 
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combined technical expertise of the Contractor, suppliers, Engineer, and the Owner.  The Contractor 
shall provide the effective coordination of all parties necessary for successful plant, facilities, and 
equipment startup. 

 
B. The Contractor shall be required to startup and operate the various pieces of equipment in 

accordance with requirements of section 17500 “Commissioning”. 
 
C. All defects in materials or workmanship which appear during this test period shall be immediately 

corrected by the Contractor.  The Contractor shall provide the services of authorized representatives 
of the manufacturer, in addition to those services required under equipment testing, as may be 
necessary, to correct faulty equipment operation.  Time lost for equipment repairs, wiring 
corrections, control point settings or other reasons which actually interrupt the startup may, at the 
discretion of the Engineer, be justifiable cause for extending the startup test duration. 

 
 END OF SECTION 016600 
 
 



CITY OF IMPERIAL WWTP CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 
HEADWORKS UPGRADE PROJECT 017419 - 1 

SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Disposing of nonhazardous demolition and construction waste. 

B. Related Requirements: 

1. Section 024116 "Structure Demolition" for disposition of waste resulting from demolition 
of buildings, structures, and site improvements. 

2. Section 311000 "Site Clearing" for disposition of waste resulting from site clearing and 
removal of above- and below-grade improvements. 

3. General Conditions 

1.2 DEFINITIONS 

A. Construction Waste:  Building and site improvement materials and other solid waste resulting 
from construction, remodeling, renovation, or repair operations.  Construction waste includes 
packaging.  The Contractor shall be responsible for the disposal of his own waste.  Waste shall 
daily be cleaned up and piled into proper containers by the Contractor. 

B. Demolition Waste:  Building and site improvement materials resulting from demolition or 
selective demolition operations. 

C. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, 
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having 
jurisdiction. 

1.3 ACTION SUBMITTALS 

A. Waste Management Plan:  Submit plan within 7 days of date established for commencement of 
the Work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Waste Reduction Progress Reports:  Concurrent with each Application for Payment, submit 
report.  Include the following information: 

1. Material category. 
2. Generation point of waste. 
3. Total quantity of waste in tons. 
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B. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable waste 
by recycling and processing facilities licensed to accept them.  Include manifests, weight 
tickets, receipts, and invoices. 

C. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by landfills 
and incinerator facilities licensed to accept them.  Include manifests, weight tickets, receipts, 
and invoices. 

1.5 QUALITY ASSURANCE 

A. Waste Management Conference:  Conduct conference at Project site to comply with 
requirements in Section 013100 "Project Management and Coordination." 

1.6 WASTE MANAGEMENT PLAN 

A. General:  Develop a waste management plan according to ASTM E 1609 and requirements in 
this Section.  Plan shall consist of waste identification, waste reduction work plan, and 
cost/revenue analysis. Indicate quantities by weight or volume, but use same units of measure 
throughout waste management plan. 

B. Waste Identification:  Indicate anticipated types and quantities of demolition site-clearing and 
construction waste generated by the Work.  Include estimated quantities and assumptions for 
estimates. 

C. Waste Reduction Work Plan:  List each type of waste and whether it will be salvaged, recycled, 
or disposed of in landfill or incinerator.  Include points of waste generation, total quantity of 
each type of waste, quantity for each means of recovery, and handling and transportation 
procedures. 

1. Disposed Materials:  Indicate how and where materials will be disposed of.  Include 
name, address, and telephone number of each landfill and incinerator facility. 

PART 2 - EXECUTION 

2.1 PLAN IMPLEMENTATION 

A. General:  Implement approved waste management plan.  Provide handling, containers, storage, 
signage, transportation, and other items as required to implement waste management plan 
during the entire duration of the Contract. 

B. Site Access and Temporary Controls:  Conduct waste management operations to ensure 
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and 
used facilities. 

1. Designate and label specific areas on Project site necessary for separating materials that 
are to be salvaged, recycled, reused, donated, and sold. 
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2. Comply with Section 015000 "Temporary Facilities and Controls" and 015600 “Project 
Environmental Controls” for controlling dust and dirt, environmental protection, and 
noise control. 

2.2 DISPOSAL OF WASTE 

A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove 
waste materials from Project site and legally dispose of them in a landfill or incinerator 
acceptable to authorities having jurisdiction. 

1. Except as otherwise specified, do not allow waste materials that are to be disposed of 
accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 
and areas. 

B. Burning:  Burning of waste materials is not permitted.  

C. Disposal:  Remove waste materials from Owner's property and legally dispose of them. 

2.3 DISPOSAL OF HAZARDOUS WASTE 

A. It is not expected that hazardous materials will be encountered in the Work.  If materials 
suspected of containing hazardous materials are encountered, do not disturb; immediately notify 
the Owner’s representative. 

END OF SECTION 017419 
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SECTION 017500 – COMMISSIONING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This specification discusses pre-commissioning and commissioning activities. Pre-
commissioning activities include all the activities associated with the first time startup of all 
equipment, instruments, electrical gear and/or process. This includes all checks and tests prior to 
running equipment including any manufacturer’s inspections.  Commissioning activities 
include, but is not limited to the Functional Acceptance Test of equipment and facilities with 
clean water, operator training, and manufactures start up services. The final step in 
commissioning includes a Reliability Acceptance Test. This test will require the system to 
function for an extended period without interruption as listed in Table 2. After the test period is 
complete, the system will be substantially complete and can be turned over to the Owner for 
beneficial use. 

B. For the purpose of this Project, commissioning will start after Owner’s acceptance of 
Operational Readiness Test (ORT) and the listed requirements in Table 1. Full operational tests 
that demonstrate functionality and reliability will be done during commissioning. It may be 
necessary to include the installation of temporary facilities to support testing and the removal of 
temporary facilities when testing is complete. It is the Contractor’s responsibility to execute 
proper planning, notification, and scheduling. The commissioning activities will involve the 
Owner, Engineer, Construction Manager, Contractor, and Owner’s staff responsible for plant 
operation. The Contractor will act as or provide a Commissioning Coordinator to lead all 
commissioning activities. 

C. This section identifies the tests and documentation that the Contractor shall be responsible for in 
order to complete pre-commissioning and commissioning. All pre-commissioning and 
commissioning work, as described in this section, shall be performed by the Contractor and 
witnessed by the Owner. 

D. Related Requirements: 

1. Section 016600 – Equipment Testing and Plant Startup 
2. Section 017823 – Operation and Maintenance Data 
3. Section 017839 – Project Record Documents 
4. Division 26 – Electrical 

1.2 DEFINITIONS  

A. Operational Readiness Test (ORT): This test includes all parts of a system to verify they are in 
working order and functioning properly in the system including, but not limited to pressure 
tests, rotational checks, control devices, loop checks, and other items listed in Table 1. The 
requirements of the ORT are described in detail in Section 1.3 Pre-commissioning Work. 

B. Functional Acceptance Test (FAT): The FAT is used to test the system prior to placing it into 
service. The test is to prove the system is operational using clean water insuring normal 
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operating requirements. The requirements for the FAT are listed in Section 1.4 Commissioning 
Work.  

C. Reliability Acceptance Test (RAT): The Rat is used to prove the reliability of the system for a 
duration listed in Table 2. The test is performed under normal plant flows with the assistance of 
plant operators. The requirements for the RAT are listed in Section 1.4 Commissioning Work. 
Following successful completion of the RAT, and acceptance of the system by the Owner, the 
Contractor may apply for substantial completion of the system. 

D. Substantial Completion: The Contractor may apply for Substantial Completion after the 
Engineer has accepted all Reliability Acceptance Tests (RATs) and the Contractor have 
submitted all Manufacturers’ Certificates of Proper Installation. Also, see Volume 1 - General 
Conditions.  

E. Final Completion: Includes all Work under the Contract as outlined in the contract documents, 
including any approved change orders. 

F. System: A system means the overall process, or a portion thereof, that performs a specific 
function.  

G. Commissioning Coordinator: The Commissioning Coordinator is a role filled by the Contractor 
and is responsible for all commissioning activities, scheduling start-up and training sessions, 
and developing and submitting all reports and certificates. The Commissioning Coordinator 
shall have no other responsibilities during commissioning and will be on site during all 
commissioning phases. 

H. Owner: Owner is the City of Imperial, CA. The term Owner also includes the Owners 
representatives, which includes the Construction Manager, Engineer, and Plant Operations 
Staff. 

I. Clean Water: Clean Water is potable water available on site (limited availability), or hauled 
clean (potable) water from an off-site source.  For the purpose of Functional Acceptance Tests 
clean water will be required.  The Contractor shall be responsible to supply adequate quantity of 
clean water for FAT requirements. 

1.3 PRE-COMMISSIONING WORK  

A. Pre-commissioning is made up of all the activities that shall be completed before the Contractor 
is permitted to begin Commissioning. Table 1 illustrates some of the tasks.  

B. The primary activities for this are construction, factory testing, documentation, component 
testing, stand-alone equipment testing, and energization of electrical power distribution 
equipment. This also includes pipe pressure testing. The intent is to test isolated equipment and 
components. Pre-commissioning testing shall conclude with the Owner’s acceptance of the 
Operational Readiness Tests. 

C. Once all components have been tested individually, electrical power distribution equipment has 
been functionally tested and energized, and Owner has accepted all required deliverables, the 
Contractor may request to proceed to Commissioning. If the Owner agrees that the Contractor 
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has successfully performed all tests and provided all required documentation, the Owner will 
notify the Contractor in writing that he may begin Commissioning.  

1.4 COMMISSIONING WORK  

A. Commissioning is composed of two parts, Phase 1 and Phase 2. Table 1 illustrates some of the 
tasks.  

 
1. Phase 1 Commissioning will include operator training as well as comprehensive testing 

with clean water. The steps will include approval of Operational Readiness Tests and the 
Functional Acceptance Test (FAT). The purpose of the FAT is to test all equipment, 
instruments and software as an integrated system using clean water wherever applicable. 
The successful completion of the Functional Acceptance Test will allow the Contractor to 
request Operational Acceptance. When all deliverables have been accepted and operator 
and maintenance training is complete, Owner will notify the Contractor in writing that the 
facility has achieved Operational Acceptance and he may proceed to the next phase of 
Commissioning.  

2. Phase 2 Commissioning is designed to functionally test the facility as an integrated 
system under normal operating conditions using wastewater. The testing includes the 
Reliability Acceptance Test (RAT) that will be conducted over a period of time that 
demonstrates the operational reliability of the system. (See Table 2 for test durations).  
After successful completion of the RAT and all Manufacturers’ Certificates of Proper 
Operation have been submitted to Engineer, the Contractor may request the Owners’ 
acceptance that the system is Substantially Complete (see General Conditions). 

1.5 MANUFACTURER'S FIELD SERVICES  

A. It is the Contractor’s responsibility to provide the services of the manufacturer’s representatives 
that apply during equipment installation, facilities testing, pre-commissioning, commissioning, 
and training of facility operators. Where manufacturer’s services are specified, the Contractor 
shall furnish a qualified representative of the manufacturer to provide these services.  

B. Definitions:  For purposes of furnishing manufacturers’ services, the following definitions shall 
apply:  

 
1. Manufacturer’s Representatives: Employee of manufacturer who is factory trained and 

knowledgeable in technical and operational aspects of their products and systems.  
2. Person-Day or Instructor-Day: One person for eight (8) hours straight time, exclusive of 

Saturdays, Sundays or holidays; does not include travel time.  

C. Submittals  
 

1. Submittals shall be in accordance to General Requirements Section 013300 entitled 
“Contractor Submittals” and the requirements of this section.  

2. Qualifications and experience records of proposed manufacturers’ representatives who 
will assist installation and testing of equipment and conduct training sessions.  

3. After installation, each manufacturer’s representative shall submit to the Owner, via the 
Construction Manager, a written report (Certificate of Proper Installation) certifying that 
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the all equipment is installed properly, in accordance with the manufacturer’s installation 
instructions.  

4. During Phase 2 of Commissioning and after the RAT, each manufacturer's representative 
shall submit to the Owner a written report (Certificate of Proper Operation) certifying 
that the all equipment has been properly installed and lubricated; is in accurate alignment; 
is free from any undue stress imposed by connecting piping or anchor bolts; and has been 
operated under full load conditions and that it operated per specifications.  

D. Scheduling of Manufacturer’s Field Services  
 

1. The manufacturer’s representative shall be an experienced, competent, and an authorized 
representative of the manufacturer of each item of equipment for which field services are 
indicated in the individual sections of the Contract Specifications. He shall visit the site 
of the Work to inspect, check, adjust if necessary, and accept the equipment installation. 
In each case, the manufacturer's representative shall be present when the equipment is 
being tested and placed in operation. The manufacturer's representative shall revisit the 
jobsite as often as necessary until all trouble is corrected.  

2. The scheduling of all visits to the site by the manufacturer’s field services representative 
shall be determined by the Contractor and accepted by Owner. It is intended that the 
manufacturers’ representatives’ visits be for making equipment inspections and normal 
adjustments, and not for remedying defective work.  

3. Manufacturers’ representatives shall resolve assembly or installation problems 
attributable to or associated with, their products and equipment.  

4. During the testing, the manufacturer’s representative shall assist, as applicable, to 
perform initial equipment and system adjustments and calibrations.  

5. After all acceptance tests have been completed, but prior to Substantial Completion, the 
Contractor shall recheck all equipment for proper alignment and adjustment, check oil 
levels, re-lubricate all bearing and wearing points, and, in general, assures that all 
equipment is in proper condition for regular continuous operation.  

PART 2 - PRODUCTS  

2.1 COMMISSIONING PLAN  

A. The Commissioning Coordinator shall be responsible for preparing the Commissioning Plan.  

B. As a condition precedent to receiving any progress payment for work 30 days prior to the pre-
commissioning activities, the Commissioning Coordinator shall submit and receive the Owner’s 
acceptance for all commissioning plan documents. The Owner shall require five (5) copies to 
review the submitted commissioning plan. The commissioning plan shall be submitted 60 days 
preceding commissioning of a system.   

C. Once the Owner has accepted the Commissioning Plan, the Commissioning Coordinator shall 
reproduce the plans in sufficient number for the Commissioning Coordinator’s purposes and an 
additional five (5) copies for delivery to the Owner. No test work shall begin until the 
Commissioning Coordinator has delivered the specified number of final commissioning plans to 
the Owner. 

D. Testing  
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1. The Contractor shall develop and produce the ORTs, FATs, and RATs to conduct the 
testing. Sample templates for ORT, FAT, and RAT have been provided in Exhibit 1 – 
Commissioning Document Samples of this specification to help facilitate this production.  

2. The Contractor shall submit an EPSET procedure, as defined in Section 2.2.B.1 entitled 
EPSET - Electrical Power System Energization Test.  

3. The Commissioning Coordinator shall develop test plans detailing the coordinated, 
sequential testing of each item of equipment and system installed under this Contract. 
Each test plan shall be specific to the item of equipment or system to be tested. Test plans 
shall identify by specific equipment or tag number each device or control station to be 
manipulated or observed during the test procedure. The specific results to be observed or 
obtained shall be identified in the plan. Test plans shall also be specific as to support 
systems required to complete the test work, temporary systems required during the test 
work, Subcontractors' and manufacturers' representatives to be present and expected test 
duration.  

4. The Commissioning Coordinator shall prepare written test procedures for submittal to the 
Owner and Engineer, for acceptance. The test procedures shall be submitted in hard copy 
and electronically as needed. For each test, the procedure form should clearly define the 
following:  
a. Test Number  
b. Purpose of the test: Describe what is being verified by this particular test.  
c. Test Method: Describe the setup for the test and the steps required to complete the 

test.  
d. Criteria: Describe the criteria for passing or failing the test.  
e. Provide space on the form for the Owner’s comments and for individual sign-off.  
f. Test on a loop-by-loop basis. Every loop shall be signed off individually.  
g. Provide a test schedule.  
h. Provide a list of all test equipment to be available for the tests.  
i. Provide a block diagram showing the test setup arrangement. The diagram shall 

illustrate the equipment under test, any special test equipment and indicate 
equipment interconnections.  

5. Staffing for each test identifying roles and responsibilities.  
6. For all ORT testing, the Contractor shall use the final project PLC hardware.  
7. Instrumentation list with calibration methods and calibration dates.  
8. Acceptance criteria required to release equipment and systems for commissioning.  
9. Statement of successful test.  
10. Forms for each test.  

E. Training  
 

1. Identify each operator and maintenance training class. 
2. Lesson plan for each class.   

F. Schedule:  The Commissioning Coordinator shall produce a test and training schedule setting 
forth the sequence contemplated for performing the test and training work.  

 
1. The schedule shall detail the equipment and systems to be tested, and shall be part of the 

Contractor’s Baseline Construction Schedule.  
2. The schedule shall show the contemplated start date, duration of the test and completion 

of each pre-commissioning and commissioning activity.  
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3. The test schedule shall be submitted, reviewed, and accepted by the Owner with the 
Baseline Construction Schedule.  

4. The test schedule shall be updated weekly, showing actual dates of test work, indicating 
systems and equipment testing completed satisfactorily and meeting the requirements of 
the Contract Documents.  

5. Daily Schedule for Testing  
a. The Commissioning Coordinator shall begin each day of witnessed testing by 

meeting with the Owner.  
b. The meeting purpose is to review the test schedule, the test results from the 

previous day, and where applicable, to coordinate the testing schedule with Plant 
Operations.  

c. Note that the Commissioning Coordinator will need to schedule some testing 
outside normal working hours because of plant operational requirements. The 
Commissioning Coordinator may be required to rearrange portions of the testing 
schedule at short notice to accommodate unanticipated plant conditions such as 
equipment failure or unusually high sewage flows caused by wet weather.  

6. Show all tests with beginning and ending dates. At a minimum, the Commissioning 
Coordinator will show all ORT, FAT, and RAT schedules.  

7. Show all operations and maintenance training classes.  

2.2 PRE-COMMISSIONING AND COMMISSIONING TESTS  

A. The following tests are conducted by the Commissioning Coordinator during Pre-
commissioning and Commissioning.  

B. Pre-commissioning:  The Contractor shall successfully complete each test and receive written 
confirmation prior to starting any Commissioning Tests.  

 
1. EPSET - Electrical Power System Energization Test – This test is performed after 

installation of all electrical switchgear systems and MCCs, after completion of NETA 
testing of the electrical power distribution system and after receipt of vendor certificate of 
proper installation. An accepted EPSET procedure shall be used to perform this test. The 
purpose of EPSET is to ensure 480V and greater power distribution is functional and 
ready for energization during commissioning. Prior to energization, PLC I/O check will 
not be possible; it will be part of ORTs and FAT testing. The Contractor cannot power 
any equipment i.e. lighting panel, PLC panels, etc. until EPSET is complete. Arc Flash 
labels shall be placed on electrical equipment prior to start of EPSET.  
a. This test will check and document that all local manual, remote and automatic 

interlocks, switching scenarios, I/O and controls are functional; any temporary 
power for testing of breakers, switchgear and battery charger system (125 V dc), if 
required, shall be provided. The Owner’s personnel will witness this test. Qualified 
Contractor and vendor personnel capable of operating and troubleshooting 
electrical equipment shall be available during the course of this test. The 
Contractors’ Commissioning Coordinator shall direct test.  

b. The Contractor shall submit an EPSET procedure. The EPSET procedure shall 
include the following:  
1) Steps to test and check all modes of operation (local, remote, manual, 

automatic and PLC), verify all required switching scenarios and functions, 
and verify that precluded switching scenarios do not occur. 

2) Methodology for supplying temporary power (if required). 



 
CITY OF IMPERIAL WWTP COMMISSIONING 
HEADWORKS UPGRADE PROJECT 017500 - 7 

 

3) Steps to coordinate administrative control of project electrical equipment 
that interfaces with existing electrical equipment to insure that testing does 
not negatively affect Plant operations. 

c. Prior to commencement of the EPSET, the following documentation shall be 
submitted and made available to the Owner:  
1) An accepted EPSET procedure  
2) All associated redlined as-built single line and loop drawings  
3) Electrical equipment O&M manuals and schematics  
4) Certificate of Proper Installation  
5) NETA testing reports and required testing outlined in Division 26 – 

Electrical  
d. Prior to commencement of the EPSET, vendor training of facility operators for 

electrical equipment shall be competed.  
2. ORT - Operational Readiness Test - This test is performed after installation and 

calibration of instruments is complete. The test purpose is for the Contractor to check and 
document the complete control system, including I/O to/from PLC register but excluding 
the application software is ready for operation. In addition, the equipment shall be tested 
in local/manual mode for operation and functionality. This test will be required for all 
electrical, piping, and mechanical equipment, including but not limited to, actuated 
valves and gates, meters, conveyors, blowers, compressors, mixers, screens, motors, and 
pumps. Upon completion of the test, the Contractor shall leave the equipment de-
energized.  
a. After the equipment supplier has certified proper installation, Contractor shall 

submit printouts for VFD, RVSS, relays, and similar parameter settings for review 
by the Owner prior to starting the ORT. If further tuning is required when 
equipment is under load, as during FAT or RAT, the Contractor shall arrange to 
have on site the Supplier to finalize settings. When complete, the Contractor shall 
provide printouts of parameter settings and submit to the Owner. The final 
parameter settings shall be included in the Final Vendor Equipment Manual 
submittal. The Owner shall witness all ORT’s. After the ORT’s for a system is 
complete and approved by the Owner the commissioning can begin.  

C. Commissioning  
 

1. Phase 1. FAT – Functional Acceptance Test – The FAT is a combined effort between the 
Contractor and Owner. The combined software/hardware system is tested from this point 
forward. This test shall be conducted for LOCAL control; REMOTE MANUAL control; 
REMOTE AUTO control; REMOTE CASCADE (if applicable) control. The purpose for 
the test is to insure that the PLC and Operator Graphics software configuration is working 
in conjunction with the hardware and plant as intended. This test is accomplished with 
the system online under normal operating conditions. Equipment will operate with clean 
water. After acceptance of the FAT by the Owner, the Contractor may request to start 
with Phase 2.  

2. Phase 2. RAT – Reliability Acceptance Test – The Purpose for this test is for the 
Contractor to demonstrate that all systems are capable of operating continuously in the 
intended manner for an extended period without failing. During the RAT, the Contractor 
will be responsible for recording all readings, collecting all samples and conducting 
laboratory analysis. During the RAT, the system under test will be operated within design 
parameters reflecting the day-to-day operation of the facilities for an uninterrupted 
period. The duration for each system is listed in Table 2.  
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3. The RAT will run for 7 continuous days without interruption. During the test, operation 
of the system will be under the direction of the Contractor’s Commissioning Coordinator 
with assistance from Equipment Manufacturers, Sub-Contractors, Owner, and Plant 
Operators. The test, to the greatest extent possible, will take place at 80% of design flow 
for each process or piece of equipment. The test may need to be terminated due to above 
average rainfall, unforeseen conditions at the plant or any malfunction with the 
equipment causing the plant not to meet its discharge requirements. The Plant must be 
able to return to normal (bypass of Group #2 systems) operation prior to the test if 
suspension of the test in necessary.   

4. If the system test is suspended for a period over, 4 hours due to equipment malfunction or 
break down, the, the entire test will be void and will need to start at the beginning of the 
test period.  

2.3 PRE-COMMISSIONING AND COMMISSIONING DOCUMENTATION  

A. Pre-commissioning:  The following documentation shall be up to date and accepted by the 
Owner prior to starting any Commissioning activities. The Owner will give written notice to the 
Contractor when all the documents are accepted.  

 
1. Equipment Submittal Process Complete. 
2. RFIs and Responses up to Date. 
3. All Electrical Equipment Tests.  
4. All Process and Instrumentation Equipment Tests.  
5. All Mechanical Equipment Tests.  
6. Loop Drawings.  
7. P&ID Drawings.  
8. Contractor Lock-out Tag-out Procedures.  
9. All Vendor and Manufacturer Certificates of Correct Installation.  
10. All Pressure Test Reports. 
11. All Loop Test Reports.  
12. All Conductivity Test Reports. 
13. All Instrument Calibration Reports, including parameter settings for magnetic flow 

meters, ultrasonic level elements, transmitters, and similar instruments requiring 
calibration.  

14. All Electrical Breaker Setting Reports.  
15. All Mechanical Alignment Reports.  
16. Draft Operations and Maintenance Manual.  
17. Any and All Operating Permits.  
18. Operator Training Plan.  
19. Pre-commissioning Report.  

B. Commissioning:  The following documents shall be submitted by the Commissioning 
Coordinator to Owner during commissioning:  

 
1. Redline As-Built Drawings.  
2. Final Maintenance Manuals.  
3. Final Punch List. 
4. Final As-Built Drawings.  
5. Commissioning – Phase 1 Report. 
6. Commissioning – Phase 2 Report.  
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2.4 DOCUMENTATION  

A. The Commissioning Coordinator shall develop a records keeping system to document 
compliance with the requirements of this Section. Calibration documentation shall include 
identification (by make, manufacturer, model, and serial number) of all test equipment, date of 
original calibration, subsequent calibrations, calibration method, and test laboratory.  

B. Equipment and system documentation shall include date of test, equipment number or system 
name, nature of test, test objectives, test results, test instruments employed for the test, and 
signature spaces for Owner’s witness and the Contractor. A separate file shall be established for 
each system and item of equipment. For process systems that require commissioning prior to 
taking another process system out of service, the documentation shall be provided for each 
process system to be completed independently. These files shall include the following 
information as a minimum:  

 
1. Metallurgical tests (If applicable). 
2. Factory performance tests.  
3. Accelerometer recordings made during shipment.  
4. Field calibration tests.  
5. Field pressure tests.  
6. Field performance tests.  
7. Field operational tests.  

C. The Commissioning Coordinator shall develop test documentation forms specific to each item 
of equipment and system installed under this Contract.  

D. Once the Owner has reviewed and taken no exception to the forms proposed by the 
Commissioning Coordinator, the Commissioning Coordinator shall produce sufficient forms, at 
his expense, to provide documentation of all testing work to be conducted as a part of this 
Contract.  

E. Reference Documentation  
 

1. The Commissioning Coordinator shall make two sets and a digital file of the following 
documentation available to the Owner or its representatives, at the test site:  
a. All drawings, specifications, addenda, and change-orders;  
b. Copy of the accepted test procedure for the specific equipment being tested and 

record keeping forms filled out during testing. 

2.5 GATE REPORTS  

A. The Contractor shall submit several Gate Reports to the Owner for acceptance in order to 
continue with the Commissioning process. For process systems that require commissioning 
prior to taking another process system out of service the Gate Reports shall be submitted for 
each process system as completed. These shall be submitted in hard copy and electronic format. 
The reports are described below. One each of these tests is required even though not specifically 
listed in the detailed specification section.  

B. Pre-commissioning Report:  The Pre-commissioning Report is a collection of all test reports, 
test data, certificates and commissioning forms that are produced during the Pre-commissioning 
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Stage. The first section of this document will be a summary of the contents certifying that all 
prescribed tests and procedures have been successfully completed. The Commissioning 
Coordinator is responsible for producing this document.  

C. Commissioning – Phase 1 Report  
 

1. The Phase 1 Report is a collection of all test reports, test data, certificates and 
commissioning forms that are produced during the Phase 1 Stage. The first section of this 
document will be a summary of the contents certifying that all prescribed tests and 
procedures have been successfully completed. The Commissioning Coordinator is 
responsible for producing this document.  

D. Commissioning – Phase 2 Report  
 

1. The Phase 2 Report is a collection of all test reports, test data, certificates and 
commissioning forms that are produced during the Phase 2 Stage. The first section of this 
document will be a summary of the contents certifying that all prescribed tests and 
procedures have been successfully completed. The Commissioning Coordinator is 
responsible for producing this document.  
a. Manufacturer's equipment data.  
b. Field recorded dimensional measurements and clearances.  
c. Pressure, pressure differential, level, flow and other field settings. 
d. All electrical devices field settings.  
e. Operational pressure tests, control system timing tests and settings and other test 

data specified.  
f. Field wiring changes made, including marked up drawings.  

2.6 SUBMITTALS  

A. Contractor shall submit the following information in addition to specific equipment where 
specified in individual sections and paragraphs:  

 
1. Manufacturer’s Certification of Proper Installation of all equipment. 
2. Completed ORT, FAT, and RAT forms. 

B. Submit design and details of temporary test equipment and facilities.  

C. Formal Reports  
 

1. Submit two (2) bound copies and one (1) digital file of all start-up and test reports within 
thirty days after completion of last test.  

PART 3 - EXECUTION  

3.1 PRE-COMMISSIONING AND COMMISSIONING ACTIVITIES  

A. The following is a partial list of activities that shall be complete during each stage of 
Commissioning.  
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B. Pre-commissioning  
 

1. Electrical Service Tie-ins.  
2. Electrical Testing.  
3. Electrical Equipment is Clean and Energized.  
4. Mechanical Equipment is Clean and Energized.  
5. Verify Rotation of Motors.  
6. Perform Local Manual Mode Tests.  
7. Piping Equipment is Complete and Pressure Tested. 
8. Pipe Supports Complete.  
9. Pipe is Clean of Debris (inside and out).  
10. Verify Valve Operation and Positions for Commissioning.  
11. SCADA System is Complete and Energized.  
12. Perform Wiring and Loop Tests.  
13. PLC Programming Complete.  
14. Perform Electrical Power System Energization Test (EPSET).  
15. Perform Operational Readiness Test.  
16. Pre-commissioning Requirements.  

C. Commissioning  
 

1. Operator Training. 
2. Prepare As-Built Drawings.  
3. Functional Acceptance Test (FAT).  
4. Reliability Acceptance Test (RAT).  
5. Prepare Final Maintenance Manuals.  
6. Complete Final Punch List.  
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TABLE 1 
PRE-COMMISSIONING AND COMMISSIONING 

PRE-COMMISSIONING 
COMMISSIONING 

  PHASE 1 PHASE 2 
Equipment Submittal Process 

Complete 
Redline As-Built Drawings 

Received Prior Reliability Acceptance Test 

RFI's and Responses up to Date to Operator Training (RAT) 
All Electrical Equipment Tests 

Complete 
Operational Readiness Tests 

Reports  
All Manufactures Certificates 

of Proper  
All Process and Instrumentation Tests 

Complete Approved Installation and Training 

All Mechanical Equipment Tests 
Complete 

Operator Training Completed 
Prior to  

Commissioning - Phase 2 
Report 

Loop Drawings Phase 2 Substantial Completion of 
System P&ID Drawings Functional Acceptance Test 

(FAT) 

Contractor Safety Procedures in place Commissioning - Phase 1 
Report Final O&M Manuals 

Equipment, Valve, and Pipe Labeling 
Complete Obtain Operational 

Acceptance from the 
Owner a to Proceed to 

Phase 2 

Final Punch List Complete 

All Manufactures Certificates of 
Proper Installation Final As-Built Drawings 

All Pressure Test Reports Final Completion 
All Loop Test Reports     

All Conductivity and Megger Test 
Reports 

  All Instrument Calibration Reports 
  All Breaker Setting Reports 
  All Mechanical Alignment Reports 
  Operator and Maintenance Training 

Plan 
  Commissioning Plan Accepted 
  Draft O&M Manuals Submitted and 

Approved 
  Electrical Power System Energization 

Test 
  Operational Readiness Tests (ORT's) 

Complete 
  Pre-commissioning Report Submitted  
  Obtain Owner Approval to Proceed   
  to Commissioning Phase 1 
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TABLE 2. RELIABILITY ACCEPTANCE TEST (RAT) PARAMETERS 

 

SYSTEM TEST DURATION NOTES 
Headworks 

7 continuous days 
without a problem 

Each system must have its own start-up plan and 
separate RAT documentation.   

Walkway 
Gas Line 
Pump Skid 
Clarifier Pump Connection 
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EXHIBIT 1 

 

 

 

COMMISSIONING DOCUMENT SAMPLES 

OPERATIONAL READINESS TEST (ORT) 

SAMPLE FUNCTIONAL ACCEPTANCE TEST PROCEDURE (FAT) 

SAMPLE RELIABILITY ACCEPTANCE TEST PROCEDURE (RAT) 
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OPERATIONAL READINESS TEST 
CITY OF IMPERIAL, CA 

WASTEWATER TREATMENT PLANT 

   

                                          
Date:_________________ 

Equipment Name:_______________________________ Equipment #:____________________________ 
Test Type:______________________________________ System:_________________________________ 

    

 
ok ok 

Signature or comments for non-
acceptance(Owners Rep)  

Step Contractor Sub Comment / Sign Off 
Verify ready for startup by manufacture if 
applicable       
Verify correct installation 

      
Verify correct electrical and control 
wiring (voltage, breaker settings, etc.)       
Verify all lubrication is complete and 
correct       
Check rotation (uncouple motor from 
equipment if required)       
Verify all alarms and signals are 
functioning (simulate signal if needed)       
Verify all H/O/A switches function 

      
Verify all emergency stops function 

      
Check clearances and verify all guards are 
in place       
Verify loop checks are complete and test 
operation through the PLC       

        

        

        
Equipment is ready for system Functional 
Acceptance Test (FAT)       
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FUNCTIONAL ACCEPTANCE TEST PROCEDURE (FAT) 

1.1 OVERVIEW  

A. The purpose of the Functional Acceptance Test (FAT) is to demonstrate to the Owner that both 
the software and hardware installed under this Contract is performing as specified. The test is 
performed with the equipment in service using clean water. The FAT is a combined effort 
between Contractor and Owner. The tests will require coordination with Operations to ensure 
normal processing is not disrupted. A facility operator must be present when any system 
operated may disrupt normal plant operation. Each individual piece of equipment shall have a 
completed ORT prior to the system FAT. This schedule will be based on work sequencing as 
discussed in the Contract Documents. 

1.2 TEST PROTOCOL  

A. The combined software/hardware system is tested from this point forward. The test is performed 
with equipment in service under normal operating conditions, and extreme design conditions 
(max and min), to the extent that test conditions allow. The purpose of the test is to ensure that 
the PLC and Operator Graphics software configuration is working in conjunction with the 
hardware and plant as intended.  

B. Equipment will operate with clean water. Application software problems encountered during the 
test will be investigated and corrected by the Contractor. Problems with PLC and/or SCADA 
software programming done by the Owner will be corrected by the Owner. The Contractor shall 
provide a qualified person familiar with the installation and trouble-shooting of PLC panels, 
working full time, under the direction of the Commissioning Coordinator, for the duration of the 
test. Prior to the test, the Contractor shall submit a written FAT procedure, prepared by the 
Commissioning Coordinator, to the Owner for approval. The Owner’s approval of the procedure 
prior to the start of the FAT is required.  

C. Alarms and interlocks are simulated in the field by activating the final element (sensor) or 
where this is not possible, by simulating the test condition at field terminals as close as possible 
to the final element. Calibration checks completed for the Operational Readiness Test will not 
be repeated. 

D. The Owner must be notified 48 hours prior to the start of the FAT and must be present during 
the test. 

E. Any sections of the test are found to be unsatisfactory; the Contractor will be required to repeat 
the test at his expense. 

1.3 COMPONENTS 

A. Each component of a system shall be brought on line as required to simulate a fully functioning 
system. 

B. Each component shall be tested at normal plant flows. If it is not possible to produce the flow, it 
can be simulated for this testing purpose. 
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C. Each component shall be fully functional and compatible with the system at the conclusion of 
the FAT. 

D. Any repair or replacement of system components shall be completed and tested prior to final 
approval and beginning the RAT (Reliability acceptance Test). 

1.4 TEST PROCEDURE  

A. The Commissioning Coordinator shall prepare a written procedure and sign off sheet for each 
system. The sheet shall include all necessary components and requirements for the system. The 
procedure must be submitted to the Owner 21 working days prior to the test for approval and 
comments. The Owner must approve the procedure prior to proceeding with the test. 

B. Following is a general procedure for conducting the FAT:  
 

1. Schedule test time with the Owner. 
2. Set all valves and gates to the required position. 
3. Fill channels and basins with Clean Water to prepare for the startup.  
4. Energize electrical equipment. 
5. Check and calibrate all transmitters, sensors, alarms and meters.  
6. Simulate high, normal and low flow conditions. 
7. Verify operation and reporting of the system through the SCADA System as well by 

manual operation. 
8. Obtain approval from the Owner prior to terminating the test. 
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SAMPLE FUNCTIONAL ACCEPTANCE TEST PROCEDURE 
HEADWORKS SCREENS 

# Test and Setup Required Results Sign-off / Comments 

1 Verify all ORT’s are complete and accepted by 
Owner  

All ORT’s complete 
(Provide copies of all ORT’s) 

 

2 Notify Owner All required people notified 
to observe test 

 

3 Verify all local and remote switches are in the 
off position 

No unwanted starting of 
equipment 

 

4  Energize equipment at the MCC and power 
panel 

  

Screen 
(Typical for screens) 

1 Open ball valve  Provide clean water to 
Solenoid Valves 

 

2 Verify proper operation of Solenoid Valves  Open when screen is running  

3 Turn HOA switch to Hand  Verify the screen operates  

4 Turn HOA switch to Auto Screens should not operate 
until water level is up 

 

5 Simulate differential level at PLC Screen should operate 
through step sequence 

 

6 De-energize equipment until Functional 
Acceptance Test 

Contractor lock out tag out 
procedure 

 

 

Test Completion Endorsements 
 

                                                                                        Signature/Date (Contractor)    Signature/Date(Owners Rep) 
1 All components are complete and 

functioning.  
  

2 Acceptance to move on to Reliability 
Acceptance Test (RAT)  
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SAMPLE RELIABILITY ACCEPTANCE TEST PROCEDURE (RAT) 

HEADWORKS 

1.1  OVERVIEW 

A. The RAT for the Headworks will involve other areas or systems that must start simultaneously; 
they are listed in Table 2 Reliability Acceptance Test Parameters. Each related area will have its 
own RAT. The Commissioning Coordinator will be responsible to prepare each RAT and 
schedule the startup of the systems with the Owner. The RAT cannot begin until the Functional 
Acceptance Tests (FAT) is complete and passed off by the Owner for all of the related areas. 

1.2 CONSTRAINTS 

A. The RAT will run for 7 continuous days without interruption or problem. During the test, the 
responsibility for operation of the system and direction for testing falls on the Contractor 
(Commissioning Coordinator) with assistance from Equipment Manufacturers, Sub-Contractors, 
Engineer, Owner, and Plant Operators. The test, to the greatest extent possible, will take place at 
80% of design flow for each process or piece of equipment. The test may need to be terminated 
due to above average rainfall, unforeseen conditions at the plant or any malfunction with the 
equipment causing the plant not to meet its discharge requirements. A contingency plan in case 
the RAT is suspended must be submitted. 

B. If the system test is suspended for a period over 4 hours, due to equipment malfunction or break 
down, the entire test will be void and will need to start at the beginning of the test period.  

1.3 PROCEDURE 

A. Prior to beginning the Headworks RAT, all of the related systems must be ready for their own 
RAT.  The contractor with the approval of the Owner may modify this list of related areas. 

B. All ORT’s and the FAT must be complete and approved prior to beginning the RAT. 
Documentation requirements will be discussed with the Commissioning Coordinator and 
Owner. The Commissioning Coordinator will create the logs, and record the information. The 
logs will be submitted to the Owner for acceptance at the conclusion of the test and have the 
logs available for review during the test. 

C. A written procedure will be submitted to the Owner 60 days prior to the test for approval and 
comment.  
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DOCUMENTATION:  A test and issue log will be the only required documentation for the Headworks 
RAT. A sample log sheet is provided below. 

SAMPLE HEADWORKS STEP SCREEN 
TEST AND ISSUE LOG 

Activity/Equipment Start 
Time/Date 

Verify Proper Operation 
Initial Y=Yes  N=No 

Stop 
Time/Date 

Comments/Issues     
(Use additional sheet if 

needed.) S M T W T F S 
Fine Screens           

Micro Screen           

Solenoid Valves           

Level Sensor           

Note: Each item will require its own RAT. 

Contractor Approval: 

Engineer Approval: 

Owner Approval: 

END OF SECTION 017500 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, including, 
but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 
5. Repair of the Work. 

B. Related Requirements: 

1. Section 017500 “Commissioning” for commissioning requirements. 
2. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
3. Section 017839 "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For cleaning agents (submitted by the Contractor). 

B. Contractor's List of Incomplete Items:  Initial submittal by the Contractor at Substantial 
Completion. 

C. Certified List of Incomplete Items:  Final submittal by the Contractor at Final Completion. 

1.3 CLOSEOUT SUBMITTALS 

A. Certificates of Release:  From authorities having jurisdiction. 

B. Certificate of Insurance:  For continuing coverage. 

1.4 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items:  Include name and identification of each space and area 
affected by construction operations for incomplete items and items needing correction 
including, if necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order. 
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2. Organize items applying to each space by major element, including categories for ceiling, 
individual walls, floors, equipment, and building systems. 

3. Include comments from the Construction Manager, Owner, and Engineer. 
4. Submit list of incomplete items in the following format: 

a. MS Excel electronic file.  Engineer will return annotated copy. 
b. PDF electronic file.  Engineer will return annotated copy. 
c. Three paper copies unless otherwise indicated.  Engineer will return two copies. 

B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 14 days 
prior to requesting inspection for determining date of Substantial Completion.  List items below 
that are incomplete at time of request. 

1. Certificates of Release:  Obtain and submit releases from authorities having jurisdiction 
permitting Owner unrestricted use of the Work and access to services and utilities.  
Include occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in other Division 01 Sections, including project 
record documents, operation and maintenance manuals, final completion construction 
photographic documentation, damage or settlement surveys, property surveys, and similar 
final record information. 

3. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, maintenance service agreements, final certifications, and similar 
documents. 

4. Submit maintenance material submittals specified in individual Sections, including tools, 
spare parts, extra materials, and similar items, and deliver to location designated by 
Engineer.  Label with manufacturer's name and model number where applicable. 

a. Schedule of Maintenance Material Items:  Prepare and submit schedule of 
maintenance material submittal items, including name and quantity of each item 
and name and number of related Specification Section.  Obtain Engineer’s 
signature for receipt of submittals. 

5. Submit test/adjust/balance records. 
6. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 14 days 
prior to requesting inspection for determining date of Substantial Completion.  List items below 
that are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 
2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 

personnel of changeover in security provisions. 
3. Complete startup and testing of systems and equipment. 
4. Perform preventive maintenance on equipment used prior to Substantial Completion. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems.   
6. Advise Owner of changeover in heat and other utilities. 
7. Participate with Owner in conducting inspection and walkthrough with local emergency 

responders. 
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8. Terminate and remove temporary facilities from Project site, along with mockups, 
construction tools, and similar elements. 

9. Complete final cleaning requirements, including touchup painting. 
10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

D. Inspection:  Submit a written request for inspection to determine Substantial Completion a 
minimum of 14 days prior to date the work will be completed and ready for final inspection and 
tests.  On receipt of request, Engineer and Construction Manager will either proceed with 
inspection or notify Contractor of unfulfilled requirements.  Engineer will prepare the 
Certificate of Substantial Completion after inspection or will notify Contractor of items, either 
on Contractor's list or additional items identified by Engineer, that must be completed or 
corrected before certificate will be issued. 

1. Re-inspection:  Request re-inspection when the Work identified in previous inspections 
as incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.5 FINAL COMPLETION PROCEDURES 

A. Preliminary Procedures:  Before requesting final inspection for determining final completion, 
complete the following: 
1. Certified List of Incomplete Items:  Submit certified copy of Engineer's Substantial 

Completion inspection list of items to be completed or corrected (punch list), endorsed 
and dated by Engineer.  Certified copy of the list shall state that each item has been 
completed or otherwise resolved for acceptance. 

2. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 
equipment, and systems. 

B. Inspection:  Submit a written request for final inspection to determine acceptance.  On receipt of 
request, Engineer will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Engineer will prepare a final Certificate for Payment after inspection or will 
notify Contractor of construction that must be completed or corrected before certificate will be 
issued. 

1. Re-inspection:  Request re-inspection when the Work identified in previous inspections 
as incomplete is completed or corrected. 

1.6 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal:  Submit written warranties on request of Engineer for designated portions of 
the Work where commencement of warranties other than date of Substantial Completion is 
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty. 

B. Organize warranty documents into an orderly sequence based on the table of contents of the 
Project Manual. 
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1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

4. Warranty Electronic File:  Scan warranties and bonds and assemble complete warranty 
and bond submittal package into a single indexed electronic PDF file with links enabling 
navigation to each item.  Provide bookmarked table of contents at beginning of 
document. 

C. Provide additional copies of each warranty to include in operation and maintenance manuals. 

D. Operating manuals, technical manuals, and instructions.  The Contractor's attention is directed 
to the condition that one percent (1%) of the contract price will be deducted from any monies 
due the Contractor as progress payments if at the seventy-five percent (75%) construction 
completion point the approved technical manuals have not been submitted in accordance with 
Section 01300 entitled, "Contractor Submittals".  The aforementioned amount will be retained 
by the Owner as the agreed estimated value of the approved technical manuals.  Any such 
retention of money for failure to submit the approved technical manuals on or before the 
seventy-five percent (75%) construction completion point shall be in addition to the retention of 
any payments due to the Contractor as specified in Article 19 of the General Conditions. 

E. Releases from all parties who are entitled to claims against the subject project, property or 
improvement pursuant to the provisions of law. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations maximum 
allowable VOC levels. 
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PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply 
with local laws and ordinances and Federal and local environmental and antipollution 
regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 
foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances.  Avoid disturbing natural 
weathering of exterior surfaces.  Restore reflective surfaces to their original 
condition. 

g. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 

according to manufacturer's recommendations if visible soil or stains remain. 
j. Clean transparent materials, including mirrors and glass in doors and windows.  

Remove glazing compounds and other noticeable, vision-obscuring materials.  
Replace chipped or broken glass and other damaged transparent materials.  Polish 
mirrors and glass, taking care not to scratch surfaces. 

k. Remove labels that are not permanent. 
l. Wipe surfaces of mechanical and electrical equipment and similar equipment.  

Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

m. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 

n. Replace disposable air filters and clean permanent air filters.  Clean exposed 
surfaces of diffusers, registers, and grills. 

o. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 
p. Leave Project clean and ready for occupancy. 
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C. Pest Control:  Comply with pest control requirements in Section 015000 "Temporary Facilities 
and Controls." Prepare written report. 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for determination of 
Substantial Completion. 

B. Repair or remove and replace defective construction.  Repairing includes replacing defective 
parts, refinishing damaged surfaces, touching up with matching materials, and properly 
adjusting operating equipment.  Where damaged or worn items cannot be repaired or restored, 
provide replacements.  Remove and replace operating components that cannot be repaired. 
Restore damaged construction and permanent facilities used during construction to specified 
condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 
damaged transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.  
Replace finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates.  Remove paint applied to required labels and 
identification. 

3. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 
noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for 
new fixtures. 

END OF SECTION 017700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following: 

1. Operation and maintenance documentation directory. 
2. Emergency manuals. 
3. Operation manuals for systems, subsystems, and equipment. 
4. Product maintenance manuals. 
5. Systems and equipment maintenance manuals. 

1.2 CLOSEOUT SUBMITTALS 

A. Manual Content:  Operations and maintenance manual content is specified in individual 
Specification Sections to be reviewed at the time of Section submittals.  Submit reviewed 
manual content formatted and organized as required by this Section. 

1. Engineer will comment on whether content of operations and maintenance submittals are 
acceptable. 

2. Where applicable, clarify and update reviewed manual content to correspond to revisions 
and field conditions. 

B. Format:  Submit operations and maintenance manuals in the following format: 

1. PDF electronic file.  Assemble each manual into a composite electronically indexed file.  
Submit on digital media acceptable to Engineer. 

a. Name each indexed document file in composite electronic index with applicable 
item name.  Include a complete electronically linked operation and maintenance 
directory. 

b. Enable inserted reviewer comments on draft submittals. 

2. Two (2) paper copies.  Include a complete operation and maintenance directory.  Enclose 
title pages and directories in clear plastic sleeves. Two sets will be provided to the 
Owner. 

C. Manual Submittal:  Submit each manual in final form prior to requesting inspection for 
Substantial Completion and at least 15 days before commencing demonstration and training.  
Engineer will return copy with comments. 

1. Correct or revise each manual to comply with Engineer's comments.  Submit copies of 
each corrected manual within 15 days of receipt of Engineer's comments and prior to 
commencing demonstration and training. 
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PART 2 - PRODUCTS 

2.1 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and 
maintenance data and materials, listing items and their location to facilitate ready access to 
desired information. 

B. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 
system and subsystem, and a separate section for each piece of equipment not part of a system.  
Each manual shall contain the following materials, in the order listed: 

1. Title page. 
2. Table of contents. 
3. Manual contents. 

C. Title Page:  Include the following information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name and contact information for Contractor. 
6. Name and contact information for Construction Manager. 
7. Name and contact information for Engineer. 
8. Name and contact information for Commissioning Authority. 
9. Names and contact information for major consultants to the Engineer that designed the 

systems contained in the manuals. 
10. Cross-reference to related systems in other operation and maintenance manuals. 

D. Table of Contents:  List each product included in manual, identified by product name, indexed 
to the content of the volume, and cross-referenced to Specification Section number in Project 
Manual. 

E. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by 
system, subsystem, and equipment.  If possible, assemble instructions for subsystems, 
equipment, and components of one system into a single binder. 

F. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 

1. Electronic Files:  Use electronic files prepared by manufacturer where available.  Where 
scanning of paper documents is required, configure scanned file for minimum readable 
file size. 

2. File Names and Bookmarks:  Enable bookmarking of individual documents based on file 
names.  Name document files to correspond to system, subsystem, and equipment names 
used in manual directory and table of contents.  Group documents for each system and 
subsystem into individual composite bookmarked files, then create composite manual, so 
that resulting bookmarks reflect the system, subsystem, and equipment names in a readily 
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navigated file tree.  Configure electronic manual to display bookmark panel on opening 
file. 

G. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled volumes. 

1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear 
plastic sleeve on spine to hold label describing contents and with pockets inside covers to 
hold folded oversize sheets. 

a. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, subject matter of contents.  
Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  
Mark each tab to indicate contents.  Include typed list of products and major components 
of equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic 
software storage media for computerized electronic equipment. 

4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual.  At appropriate locations in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations. 

2.2 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions.  Use designations for systems and 
equipment indicated on Contract Documents. 

2. Performance and design criteria if Contractor is delegated design responsibility. 
3. Operating standards. 
4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

B. Descriptions:  Include the following: 

1. Product name and model number.  Use designations for products indicated on Contract 
Documents. 
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2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include the following, as applicable: 

1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as 
installed. 

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for 
identification. 

2.3 PRODUCT MAINTENANCE MANUALS 

A. Content:  Organize manual into a separate section for each product, material, and finish.  
Include source information, product information, maintenance procedures, repair materials and 
sources, and warranties and bonds, as described below. 

B. Source Information:  List each product included in manual, identified by product name and 
arranged to match manual's table of contents.  For each product, list name, address, and 
telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual. 

C. Product Information:  Include the following, as applicable: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following: 

1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
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3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and 
related services. 

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

2.4 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance service 
contracts, and warranty and bond information, as described below. 

B. Source Information:  List each system, subsystem, and piece of equipment included in manual, 
identified by product name and arranged to match manual's table of contents.  For each product, 
list name, address, and telephone number of Installer or supplier and maintenance service agent, 
and cross-reference Specification Section number and title in Project Manual. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation 
including the following information for each component part or piece of equipment: 

1. Standard maintenance instructions and bulletins. 
2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly. 
3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures:  Include the following information and items that detail essential 
maintenance procedures: 

1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training video recording, if available. 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with 
parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services. 
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G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and 
telephone number of service agent. 

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures 
for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated. 

B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care 
and maintenance of each product, material, and finish incorporated into the Work. 

C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system. 

D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 
only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one item in a 
tabular format, identify each item using appropriate references from the Contract Documents.  
Identify data applicable to the Work and delete references to information not applicable. 

E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence and 
flow diagrams.  Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of operation and maintenance 
manuals. 

F. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation. 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, 
including the following: 

1. Record Drawings. 
2. Record Specifications. 
3. Record Product Data. 

B. Related Requirements: 

1. Section 017823 "Operation and Maintenance Data" for operation and maintenance 
manual requirements. 

1.2 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Comply with the following: 

1. Number of Copies:  The Contractor shall submit one (1) set of marked-up record prints to 
the Engineer. 

B. Record Specifications:  The Contractor shall submit one paper copy of Project's Specifications, 
including addenda and contract modifications. 

C. Record Product Data:  Submit one paper copy of each submittal to the Engineer. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints:  Maintain one set of marked-up paper copies of the Contract Drawings and Shop 
Drawings, incorporating new and revised Drawings as modifications are issued. 

1. Preparation:  Mark record prints to show the actual installation where installation varies 
from that shown originally.  Require individual or entity who obtained record data, 
whether individual or entity is Installer, subcontractor, or similar entity, to provide 
information for preparation of corresponding marked-up record prints. 

a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later. 

b. Record data as soon as possible after obtaining it. 
c. Record and check the markup before enclosing concealed installations. 
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2. Mark the Contract Drawings and Shop Drawings completely and accurately.  Use 
personnel proficient at recording graphic information in production of marked-up record 
prints. 

3. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 
between changes for different categories of the Work at same location. 

4. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 

B. Record Digital Data Files:  Immediately before inspection for Certificate of Substantial 
Completion, review marked-up record prints with Engineer and Construction Manager.  When 
authorized, prepare a full set of corrected digital data files of the Contract Drawings, as follows: 

1. Format:  Same digital data software program, version, and operating system as the 
original Contract Drawings. 

2. Incorporate changes and additional information previously marked on record prints.  
Delete, redraw, and add details and notations where applicable. 

3. Refer instances of uncertainty to Engineer through Construction Manager for resolution. 
4. Engineer will furnish Contractor one set of digital data files of the Contract Drawings for 

use in recording information. 

C. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location. 

1. Record Prints:  Organize record prints and newly prepared record Drawings into 
manageable sets.  Bind each set with durable paper cover sheets.  Include identification 
on cover sheets. 

2. Identification:  As follows: 

a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
d. Name of Engineer and Construction Manager. 
e. Name of Contractor. 

2.2 RECORD SPECIFICATIONS 

A. Preparation:  Mark Specifications to indicate the actual product installation where installation 
varies from that indicated in Specifications, addenda, and contract modifications. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, and 
equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information necessary to 
provide a record of selections made. 

4. Note related Change Orders, record Product Data, and record Drawings where applicable. 

B. Format:  Submit record Specifications as paper copy. 
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2.3 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where installation 
varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 
manufacturer's written instructions for installation. 

3. Note related Change Orders, record Specifications, and record Drawings where 
applicable. 

B. Format:  Submit record Product Data as paper copy. 

2.4 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
record keeping and submittal in connection with actual performance of the Work.  Bind or file 
miscellaneous records and identify each, ready for continued use and reference. 

B. Format:  Submit miscellaneous record submittals as paper copy. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one copy of each submittal during the construction period for project 
record document purposes.  Post changes and revisions to project record documents as they 
occur; do not wait until end of Project. 

B. Maintenance of Record Documents and Samples:  Store record documents and Samples in the 
field office apart from the Contract Documents used for construction.  Do not use project record 
documents for construction purposes.  Maintain record documents in good order and in a clean, 
dry, legible condition, protected from deterioration and loss.  Provide access to project record 
documents for Engineer's and Construction Manager's reference during normal working hours. 

END OF SECTION 017839 
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SECTION 020960 – TEMPORARY BYPASS PUMPING SYSTEMS  

PART 1 - GENERAL 

1.1 DESCRIPTION  

A. Section includes requirements for implementing a temporary pumping system for the purpose of 
diverting sewage and process flows around work areas as needed to accomplish the work.    
 

B. The Contractor shall maintain the sewage and process flows through the existing system at all 
times during construction.  Sewage and process flows shall not be allowed to back up and 
surcharge within the system.  To accomplish this, bypass pumping of sewage and process flows 
may be required by the Contractor.  Contractor shall determine if this and any additional bypass 
pumping associated with the project work will be required.   
 

C. The Contractor shall coordinate all bypass pumping work with the Owner or Owner’s 
Representative. 
 

D. If bypass pumping is required or desired, the requirements of this section shall apply. 

1.2 QUALITY ASSURANCE 

A. Follow national standards and as specified herein.  
 

B. Perform leakage and pressure tests on discharge piping using clean water, before operation. 
Notify Engineer 24 hours prior to testing. 
 

C. Maintain and inspect temporary pumping system every two hours.  The Contractor shall have a 
responsible operator on site when pumps are operating.  
 

D. Keep and maintain spare parts for pumps and piping on site, as required.  
 

E. Maintain adequate hoisting equipment and accessories on site for each pump.  

1.3 SUBMITTALS  

A. Submit the following in accordance with Section 013300.  

1. Detailed plan and description of proposed pumping system. Indicate number, size, 
material, location, and method of installation of suction and discharge piping, size of 
pipeline or conveyance system to be bypassed, staging area for pumps, site access point, 
and expected flow.  

a.   Size and location of manhole or access points for suction and discharge hose or 
piping.  

b.   Sections showing suction and discharge pipe depth, embedment, select fill and 
special backfill, if buried.  

c.   Temporary pipe supports and anchoring required.  
d.   Thrust and restraint block sizes and locations.  
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e.   Sewer plugging method and type of plugs.  
f.   Bypass pump sizes, capacity, number of each size to be on site, and power 

requirements.  
g.   Backup pump, power and piping equipment.  
h.   Calculations of static lift, friction losses, and flow velocity. Pump curves showing 

pump operating range.  
i.   Design plans and computation for access to bypass pumping locations indicated 

on drawings.  
j.   Calculations for selection of bypass pumping pipe size.  
k.   Method of noise control for each pump and/or generator.  
l.   Method of protecting discharge manholes or structures from erosion and damage.  
m. Schedule for installation and maintenance of bypass pumping lines.  
n.   Procedures to monitor upstream mains for backup impacts.  
o.   Procedures for setup and breakdown of pumping operations.  
p.   Emergency plan detailing procedures to be followed in event of pump failures, 

sewer overflows, service backups, and sewage spillage.  
q.   List of equipment for spill containment and cleanup. 

2. Maintain copy of emergency plan on site for duration of project.  

B. Certify bypass system will meet requirements of codes, and regulatory agencies having 
jurisdiction.  

1.4 CONTRACTORS RESPONSIBILITY FOR OVERFLOWS AND SPILLS  
 

A. Schedule and perform work in manner that does not cause or contribute to incidence of 
overflows, releases, or spills of sewage from sanitary sewer system or bypass operation.  

1.5 DELIVERY AND STORAGE  
 

A. Transport, deliver, handle, and store pipe, fittings, pumps, ancillary equipment and materials to 
prevent damage and following manufacturer’s recommendations.  

1. Inspect all material and equipment for proper operation before initiating work.  

B. For material found to be defective or damaged due to manufacturer or shipment; 

1. When repairable: Repair as recommended by manufacturer.  
2. When not repairable: Replace before initiating work.  
3. Repair or replacement of defective or damaged material and equipment will be at no 

cost to the Owner.  

PART 2 - PRODUCTS 

2.1 MATERIALS  

A. Discharge and Suction Pipes: Approved by Engineer.  
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1. Discharge piping: Determined according to flow calculations and system operating 
calculations.  

2. Suction piping: Determined according to pump size, flow calculations, and 
manhole/structure depth following manufacturer’s specifications and recommendations.  

 

B. Polyethylene Plastic Pipe:  

1. High density solid wall and following ASTM F714 Polyethylene (PE) Plastic Pipe 
(SDR-DR) based on Outside Diameter, ASTM D1248 and ASTM D3550.  

2. Homogenous throughout, free of visible cracks, discoloration, pitting, varying wall 
thickness, holes, foreign material, blisters, or other deleterious faults.  

C. High-Density Polyethylene (HDPE).  

1. Homogenous throughout, free of visible cracks, discoloration, pitting, varying wall 
thickness, holes, foreign material, blisters, or other deleterious faults.  

a. Defective areas of pipe: Cut out and joint fused as stated herein.  
2. Assembled and joined at site using couplings, flanges or butt-fusion method to provide 

leak proof joint. Follow manufacturer’s instructions and ASTM D 2657.  
a. Threaded or solvent joints and connections are not permitted.  

3. Fusing: By personnel certified as fusion technicians by manufacturer of HDPE pipe 
and/or fusing equipment.  

3. Butt-fused joint: True alignment and uniform roll-back beads resulting from use of 
proper temperature and pressure.  

a. Allow adequate cooling time before removal of pressure.  
b. Watertight and have tensile strength equal to that of pipe.  
c. Acceptance by Engineer before insertion.  

 

D. Flexible Hoses and Associated Couplings and Connectors.  

1. Abrasion resistant.  
2. Suitable for intended service.  
3. Rated for external and internal loads anticipated, including test pressure.  

a.   External loading design: Incorporate anticipated traffic loadings, including traffic 
impact loading.  

4. When subject to traffic loading, compose system, such as traffic ramps or covers.  
a.   Install system and maintain H-20 loading requirements while in use or as directed 

by the Engineer.  

E. Valves and Fittings: Determined according to flow calculations, pump sizes previously 
determined, and system operating pressures.  
 

F. Plugs: Selected and installed according to size of line to be plugged, pipe and manhole 
configurations, and based on specific site.  

1. Additional plugs: Available in the event a plug fails. Plugs will be inspected before use 
for defects which may lead to failure.  

G. Aluminum “irrigation type” piping or glued PVC piping will not be permitted.  
 

H. Discharge hose will only be allowed in short sections when approved by Engineer.  



CITY OF IMPERIAL WWTP TEMPORARY BYPASS PUMPING SYSTEMS 
HEADWORKS UPGRADE PROJECT 020960 - 4 
 

2.2 EQUIPMENT  

A. Pumps.  

1. Fully automatic self-priming units that do not require the use of foot-valves or vacuum 
pumps in priming system.  

2. Electric or diesel powered.  
a. Diesel powered equipment shall be supplied with hospital grade mufflers for 

noise suppression.  Equipment shall meet air quality exhaust criteria of the local 
Air Pollution Control District as applicable. 

3. Constructed to allow dry running for long periods of time to accommodate cyclical 
nature of influent flows.  

B. Provide.  

1. Necessary stop/start controls for each pump.  
2. One standby pump of each size maintained on site.  

a. On-line, isolated from primary system by a valve.  
3. Quiet flow pumps.  

2.3 DESIGN REQUIREMENTS  

A. The anticipated flow in areas that may require bypass pumping is given based on historical 
influent flows.  Please note that the influent flows are not constant and vary during any given day.  
Bypass pumping will be required to accommodate hourly flow variations based on influent flow 
received at the facility.  Flow rates are given for the total average daily influent to the existing 
pump station wet well: 

1. Estimated Inflow: 
a. Average Daily Flow:  2.4 MGD 
b. Peak Flow:  5.4 MGD 

B. Provide pipeline plugs and pumps of adequate size to handle peak flow, and temporary discharge 
piping to ensure total flow associated with structures can be safely diverted around structures to 
be constructed or modified.  

3.1 PREPARATION  

A. Determining location of bypass pipelines.  
1. Minimal disturbance to existing utilities and facilities. 

a. Field locate existing utilities in proposed bypass area.  
2. Obtain Engineer’s approval of location.  

3.2 INSTALLATION AND REMOVAL  

A. Provisions and requirements must be reviewed by Engineer before starting construction.  
 

B. Construct temporary bypass pumping structures and make connections to existing and/or newly 
constructed structures requiring bypass pumping and as required to provide adequate suction 
conduit.  



CITY OF IMPERIAL WWTP TEMPORARY BYPASS PUMPING SYSTEMS 
HEADWORKS UPGRADE PROJECT 020960 - 5 
 

C. Plugging or blocking of sewage flows shall incorporate a primary and secondary plugging device. 
When plugging or blocking is no longer needed for performance and acceptance of work, remove 
in a manner that permits the sewage flow to slowly return to normal without surge, to prevent 
surcharging or causing other major disturbances downstream.  

D. When working inside structure and manholes, exercise caution. Follow OSHA, Local, State, and 
Federal requirements. Take required measures to protect workforce against sewer gases and/or 
combustible or oxygen-deficient atmosphere.  

E. Installation of Bypass Pipelines:  

1. Pipeline may be placed along shoulder of roads and access ways.  
2. If a pipeline must be placed across a roadway and/or access way provide adequate 

roadway maps suitable for expected traffic loads associated with normal plant 
operations and construction traffic. 

3. Following Engineer’s approval, the Contractor may place bypass piping in trenches and 
cover with temporary pavement. 

F. During bypass pumping operation, protect existing utilities and infrastructure from damage 
inflicted by equipment.  

G. Upon completion of bypass pumping operations, and after the receipt of written permission from 
Engineer, remove piping, restore property to pre-construction condition and restore pavement.  

3.3 MEASUREMENT AND PAYMENT  

A. Except as otherwise specified herein, providing for and complying with requirements in this 
Section will not be measured for payment, but cost will be considered incidental to Contract.  

 
 

END SECTION 020960 
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SECTION 024110 - CUTTING AND PATCHING 

 
 

PART 1 GENERAL 

1.1. SUMMARY 
 

A. Section includes: Cutting and patching existing and new construction. 
 

B. Related sections: 
 

1. The following Sections are related to the Work described in this Section.  
a. Section 013300 – Submittal Procedures. 
b. Section 024116 – Structure Demolition 

1.2. SUBMITTALS 
 

A. Submit as specified in Section 013300. 
 

B. Cutting and patching plan: 
 

1. Submit details of proposed construction before cutting and patching construction 
commences affecting: 
a. Work of OWNER or of others. 
b. Structural integrity of element of Project. 

 
2. Cutting and patching plan shall include the following: 

a. Identification of Work. 
b. Description of affected construction. 
c. Necessity for cutting, patching, alteration, or excavation. 
d. Description of proposed construction. 
e. Scope of cutting, patching, alteration, or excavation. 

 

2.1. MATERIALS 
 

A. Comply with specifications and standards for products involved. 
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2.2. PREPARATION 

 
A. Provide adequate temporary support as necessary to ensure structural integrity of affected portion 

of Work. 
 

B. Provide devices and methods to protect other portions of Project from damage and persons from 
injury. 

 
C. Provide protection from elements for that portion of Project which may be exposed by cutting and 

patching, and maintain excavations free from water. 

2.3. CUTTING AND PATCHING 

 
A. Cut, fit, and patch when required to: 

1. Make several parts fit together properly. 
2. Remove and replace construction not conforming to Contract Documents. 
3. Remove samples of installed construction as specified for testing. 
4. Provide routine penetrations of nonstructural surfaces for installation of piping and electrical 

conduits. 
 

B. Execute cutting and demolition by methods which will prevent damage and will provide proper 
surfaces to receive installation of repairs. 

 
C. Openings in existing concrete and masonry: 

1. Create openings by: 
a. Saw cutting completely through the concrete or masonry. 
b. Scoring edges of opening with saw to at least 1-inch depth on both surfaces (when 

accessible) and removing concrete or masonry by chipping. 
2. Do not allow saw cuts to extend beyond limits of opening. 
3. Make corners square and true by combination of core drilling and grinding or chipping. 
4. Prevent debris from falling into adjacent tanks or channels in service or from damaging 

existing equipment and other facilities. 
 

D. Sizing of openings in existing concrete or masonry: 
1. Make openings sufficiently large to permit final alignment of pipe and fittings without 

deflections. 
2. Allow adequate space for packing around pipes and conduit to ensure watertightness. 

 
E. Grouting pipes in place: 

1. Sandblast concrete surfaces and thoroughly clean sand and other foreign materials from 
surfaces prior to placing grout. 
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2. Grout pipes, sleeves, castings, and conduits in place by pouring grout under a head of at least 4 
inches.  Vibrate grout into place.  Completely fill the spaces occupied by pipes, sleeves, 
castings, and conduits. 

3. Water cure the grout. 
 

F. Connections to existing pipes: 
1. Cut existing pipe square. 
2. Properly prepare the ends for the connection indicated on the Drawings. 
3. Repair any damage to existing lining and coating. 

 
G. Rehabilitate all areas affected by removal of existing equipment, equipment pads and bases, 

piping, supports, electrical panels, electric devices, and conduits such that little or no evidence of 
the previous installation remains: 
 
1. Fill areas in existing floors, walls, and ceilings from removed piping, conduit and fasteners 

with non-shrink grout and finish smooth. 
2. Terminate abandoned piping and conduits with blind flanges, caps, or plugs. 

 
H. Treat existing concrete reinforcement as follows: 

1. Where existing reinforcement is to remain, protect, clean, and extend into new concrete. 
2. Where existing reinforcement is not to be retained, cut off as follows: 

a. Where new concrete joins existing concrete at the removal line, cut reinforcement flush 
with concrete surface at the removal line. 

b. Where concrete surface at the removal line is the finished surface, cut reinforcement 2 
inches below the surface, paint ends with epoxy, and patch holes with dry pack mortar. 

 
 

END OF SECTION 024110 
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SECTION 024116 - STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of buildings and site improvements. 
2. Abandoning in-place below-grade construction. 
3. Disconnecting, capping or sealing, and abandoning in-place site utilities. 
4. Salvaging items for reuse by Owner. 

1.2 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 
and their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.3 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures:  Submit informational report, including Drawings, that indicates 
the measures proposed for protecting individuals and property.  Indicate proposed locations and 
construction of barriers. 

B. Schedule of all demolition with starting and ending dates for each activity. 

C. Inventory of items to be removed and salvaged. 

1.4 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning demolition.  Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241. 

C. Pre-demolition Conference:  Conduct conference at Project site. 
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1.5 PROJECT CONDITIONS 

A. Buildings and/or structures to be demolished will be vacated and their use discontinued before 
start of the demolition. 

B. Owner assumes no responsibility for buildings and structures to be demolished. 

1. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical. 

C. Hazardous Materials:   

1. If materials suspected of containing hazardous materials are encountered, do not disturb; 
immediately notify Engineer and Owner.  Hazardous materials will be removed by 
Owner under a separate contract or negotiated with the Contractor via a change order. 

D. On-site storage or sale of removed items or materials is not permitted. 

E. Arrange demolition schedule so as not to interfere with Owner's on-site operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning demolition.  Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards:  Comply with ASSE A10.6 and NFPA 241. 

2.2 SOIL MATERIALS 

A. Satisfactory Soils:  Comply with requirements in Section 312000 "Earth Moving." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting demolition operations. 

B. Inventory and record the condition of items to be removed and salvaged. 

3.2 PREPARATION 

A. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving 
buildings and structures to be demolished. 
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1. Owner will arrange to shut off indicated utilities when requested by Contractor. 
2. Arrange to shut off indicated utilities with utility companies. 
3. If removal, relocation, or abandonment of utility services will affect adjacent occupied 

buildings, then provide temporary utilities that bypass buildings and structures to be 
demolished and that maintain continuity of service to other buildings and structures. 

4. Cut off pipe or conduit a minimum of 24 inches below grade.  Cap, valve, or plug and 
seal remaining portion of pipe or conduit after bypassing according to requirements of 
authorities having jurisdiction. 

5. Do not start demolition work until utility disconnecting and sealing have been completed. 

B. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or structural 
support to preserve stability and prevent unexpected movement or collapse of construction 
being demolished. 

C. Salvaged Items: 

1. Clean salvaged items of dirt and demolition debris. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to storage area indicated by the Owner (within the project site). 
5. Protect items from damage during transport and storage. 

3.3 PROTECTION 

A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other 
building facilities during demolition operations.  Maintain exits from existing buildings. 

B. Existing Utilities to remain:  Maintain utility services to remain and protect from damage during 
demolition operations.  Do not interrupt existing utilities serving adjacent occupied or operating 
facilities unless authorized in writing by Owner and authorities having jurisdiction. 

C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, 
and covered passageways, where required by authorities having jurisdiction and as indicated.  
Comply with requirements in Section 015000 "Temporary Facilities and Controls." 

1. Protect adjacent buildings and facilities from damage due to demolition activities. 
2. Protect existing site improvements, appurtenances, and landscaping to remain. 
3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip 

line of groups of trees to remain. 
4. Provide temporary barricades and other protection required to prevent injury to people 

and damage to adjacent buildings and facilities to remain. 
5. Provide protection to ensure safe passage of people around building demolition area and 

to and from occupied portions of adjacent buildings and structures. 
6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain 

and that are exposed to building demolition operations. 
7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and 

dirt migration to occupied portions of adjacent buildings. 
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D. Remove temporary barriers and protections where hazards no longer exist.  Where open 
excavations or other hazardous conditions remain, leave temporary barriers and protections in 
place. 

3.4 DEMOLITION 

A. General:  Demolish indicated buildings/structures and site improvements completely.  Use 
methods required to complete the Work within limitations of governing regulations and as 
follows: 

1. Do not use cutting torches until work area is cleared of flammable materials.  Maintain 
portable fire-suppression devices during flame-cutting operations. 

2. Maintain adequate ventilation when using cutting torches. 
3. Locate building demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

B. Site Access and Temporary Controls:  Conduct building demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction.  Provide 
alternate routes around closed or obstructed traffic ways if required by authorities having 
jurisdiction. 

2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with 
governing environmental-protection regulations. 

C. Explosives:  Use of explosives is not permitted. 

D. Proceed with demolition of structural framing members systematically, from higher to lower 
level.  Complete building demolition operations above each floor or tier before disturbing 
supporting members on the next lower level. 

E. Remove debris from elevated portions of the building by chute, hoist, or other device that will 
convey debris to grade level in a controlled descent. 

F. Salvage:  Items to be removed and salvaged are indicated on Drawings. 

G. Demolish foundation walls and other below-grade construction within footprint of new 
construction and extending a minimum of 5 feet outside footprint indicated for new 
construction. 

1. Remove below-grade construction, including basements, foundation walls, and footings, 
completely. 

H. Existing Utilities:  Demolish existing utilities and below-grade utility structures within 5 feet 
outside footprint indicated for new construction.  Cut utilities flush with grade. 
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I. Below-Grade Areas:  Completely fill below-grade areas and voids resulting from 
building/structure demolition operations with satisfactory soil materials according to backfill 
requirements in Section 312000 "Earth Moving." 

J. Site Grading:  Uniformly rough grade area of demolished construction to a smooth surface, free 
from irregular surface changes.  Provide a smooth transition between adjacent existing grades 
and new grades. 

K. Promptly repair damage to adjacent buildings caused by demolition operations. 

L. Where above ground piping is specified to be demolished, Contractor shall completely remove 
each vertical riser extending below grade and below grade elbow.  Contractor shall install a cap 
or blind flange at the open end of the below grade piping. 

3.5 CLEANING 

A. Remove demolition waste materials from Project site and dispose of in a legal manner.  

B. Do not burn demolished materials. 

C. Clean adjacent structures and improvements of dust, dirt, and debris caused by building 
demolition operations.  Return adjacent areas to condition existing before building demolition 
operations began. 

END OF SECTION 024116 
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SECTION 031100 – STRUCTURAL CAST-IN-PLACE CONCRETE FORMING 

PART 1 - GENERAL 

1.1 REFERENCES 

A. American Concrete Institute International (ACI) 

1. ACI 347 – Guide to Formwork for Concrete 

B. American Hardboard Association (AHA) 

1. AHA A135.4 – Basic Hardboard 

C. APA – The Engineered Wood Association (APA) 

1. APA L870 – Voluntary Product Standard, PS 1-09, Structural Plywood 

D. ASTM International (ASTM) 

1. ASTM C1077 - Standard Practice for Laboratories Testing Concrete and Concrete 
Aggregates for Use in Construction and Criteria for Laboratory Evaluation 

2. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens 
in the Field 

3. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical 
Concrete Specimens 

1.2 SYSTEM DESCRIPTION 

A. The design, engineering, and construction of the formwork is the responsibility of the 
Contractor.  Design formwork in accordance with methodology of ACI 347 for anticipated 
loads, lateral pressures, and stresses, and capable of withstanding the pressures resulting from 
placement and vibration of concrete.  Comply with the tolerances specified in Section 033000 
CAST-IN-PLACE CONCRETE, paragraph CONSTRUCTION TOLERANCES.  However, for 
surfaces with an ACI Class A surface designation, limit the allowable deflection for facing 
material between studs, for studs between walers and walers between bracing to 0.0025 times 
the span.  Design the formwork as a complete system with consideration given to the effects of 
cementitious materials and mixture additives such as fly ash, cement type, plasticizers, 
accelerators, retarders, air entrainment, and others.  Monitor the adequacy of formwork design 
and construction prior to and during concrete placement as part of the Contractor's approved 
Quality Control Plan. 

1.3 SUBMITTALS 

None 
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PART 2 - PRODUCTSFORM MATERIALS 

A. Submit manufacturer's data, including literature describing form materials, accessories, and 
form releasing agents. 

B. Forms for Class A and B Finish: Forms for Class A finished surfaces shall be plywood panels 
conforming to APA PS 1, Grade B-B concrete form panels, Class I or II.  Other form materials 
or liners may be used provided the smoothness and appearance of concrete produced will be 
equivalent to that produced by the plywood concrete form panels. 

C. Forms for Class C Finish: Forms for Class C finished surfaces shall be shiplap lumber; plywood 
conforming to APA L870, Grade B-B concrete form panels, Class I or II; tempered concrete 
form hardboard conforming to AHA A135.4; other approved concrete form material; or steel, 
except that steel lining on wood sheathing shall not be used. 

D. Forms For Class D Finish: Forms for Class D finished surfaces, except where concrete is placed 
against earth, shall be wood or steel or other approved concrete form material.  

E. Form Ties: Form ties shall be factory-fabricated metal ties, and shall be of a design that will not 
permit form deflection and will not spall concrete upon removal.  Removable form ties shall not 
be used for structures containing sewage or liquids.  Provide solid backing for each tie.  Ties 
shall not leave holes in the concrete surface less than 1/4 inch nor more than 1 inch deep and not 
more than 1 inch in diameter.  Terminate the embedded portion of metal ties not less than 2 
inches from any concrete surface exposed to water.  Removable tie rods shall be not more than 
1 inch in diameter.  Plastic snap ties may be used in locations where the surface will not be 
exposed to view.  Provide ties that pass through walls subjected to hydrostatic pressure, 
including exterior foundation walls with acceptable waterstops, such as washers securely and 
continuously fastened to ties. 

F. Form Releasing Agents: Form releasing agents shall be commercial formulations that will not 
bond with, stain or adversely affect concrete surfaces.  Agents shall not impair subsequent 
treatment of concrete surfaces depending upon bond or adhesion nor impede the wetting of 
surfaces to be cured with water or curing compounds.  If special form liners are to be used, 
follow the recommendation of the form coating manufacturer.  Submit manufacturer's 
recommendation on method and rate of application of form releasing agents. 

G. Precast Concrete Spacer Blocks: Precast concrete spacer blocks shall be of thickness necessary 
to obtain the required concrete cover for foundation mats, base slabs, and slabs-on-ground.  
Minimum concrete strength of spacer blocks shall be equivalent to concrete being poured 
around the block. 

PART 3 - EXECUTIONINSTALLATION 

A. Formwork: Forms shall be constructed true to the structural design and required alignment.  
Forms shall be mortar tight, properly aligned and adequately supported to produce concrete 
surfaces meeting the surface requirements specified in Section 033000 CAST-IN-PLACE 
CONCRETE and conforming to construction tolerance given in TABLE 1.  Continuously 
monitor the alignment and stability of the forms during all phases to assure the finished product 
will meet the required surface class specified.  Failure of any supporting surface either due to 
surface texture, deflection or form collapse shall be the responsibility of the Contractor as will 
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the replacement or correction of unsatisfactory surfaces.  Where concrete surfaces are to have a 
Class A or Class B finish, joints in form panels shall be arranged as approved.  When forms for 
continuous surfaces are placed in successive units, care shall be taken to fit the forms over the 
completed surface to obtain accurate alignment of the surface and to prevent leakage of mortar.  
Forms shall not be re-used if there is any evidence of defects which would impair the quality of 
the resulting concrete surface.  All surfaces of used forms shall be cleaned of mortar and any 
other foreign material before reuse.  Form ties that are to be completely withdrawn shall be 
coated with a nonstaining bond breaker. 

3.2 CHAMFERING 

A. All exposed joints, edges and external corners shall be chamfered by molding placed in the 
forms unless the drawings specifically state that chamfering is to be omitted or as otherwise 
specified.  Chamfered joints shall not be permitted where earth or rockfill is placed in contact 
with concrete surfaces.  Chamfered joints shall be terminated twelve inches outside the limit of 
the earth or rockfill so that the end of the chamfers will be clearly visible. 

3.3 COATING 

A. Forms for Class A and Class B finished surfaces shall be coated with a form releasing agent 
before the form or reinforcement is placed in final position.  The coating shall be used as 
recommended in the manufacturer's printed or written instructions.  Forms for Class C and D 
finished surfaces may be wet with water in lieu of coating immediately before placing concrete.  
Surplus coating on form surfaces and coating on reinforcing steel and construction joints shall 
be removed before placing concrete. 

3.4 FORM REMOVAL 

A. The minimal time required for concrete to reach a strength adequate for removal of formwork 
without risking the safety of workers or the quality of the concrete depends on a number of 
factors including, but not limited to, ambient temperature, concrete lift heights, type and amount 
of concrete admixture, and type and amount of cementitious material in the concrete.  It is the 
responsibility of the Contractor to consider all applicable factors and leave the forms in place 
until it is safe to remove them.  In any case forms shall not be removed unless the requirements 
below are met, except as otherwise directed or specifically authorized.  When conditions are 
such as to justify the requirement, forms will be required to remain in place for a longer period.  
All removal shall be accomplished in a manner which will prevent damage to the concrete and 
ensure the complete safety of the structure.  Where forms support more than one element, the 
forms shall not be removed until the form removal criteria are met by all supported elements.  
Form removal shall be scheduled so that all necessary repairs can be performed as specified.  
Evidence that concrete has gained sufficient strength to permit removal of forms shall be 
determined by tests on control cylinders.  All control cylinders shall be stored in the structure or 
as near the structure as possible so they receive the same curing conditions and protection 
methods as given those portions of the structure they represent.  Control cylinders shall be 
removed from the molds at an age of no more than 24 hours.  All control cylinders shall be 
prepared and tested in accordance with ASTM C31/C31M and ASTM C39/C39M at the 
expense of the Contractor by an independent laboratory that complies with ASTM C1077 and 
shall be tested within 4 hours after removal from the site. 



 
CITY OF IMPERIAL WWTP STRUCTURAL CAST-IN-PLACE  CONCRETE FORMING 
HEADWORKS UPGRADE PROJECT 031100 - 4 

B. Formwork Not Supporting Weight of Concrete: Formwork for walls, gravity structures, and 
other vertical type formwork not supporting the weight of concrete shall not be removed in less 
than 24 hours after concrete placement is completed.  Form removal before 24 hours will be 
allowed if evidence from compressive tests on field-cured concrete control cylinders indicates 
that the concrete has attained a compressive strength of at least 30 percent of the specified 28-
compressive strength.  Control cylinders shall be prepared for each set of forms to be removed 
before 24 hours.  If forms are to be removed in less than 24 hours on formwork not supporting 
the weight of concrete, submit the evaluation and results of the control cylinder tests before the 
forms are removed. 

C. Formwork Supporting Weight of Concrete: Formwork supporting weight of concrete and 
shoring shall not be removed until structural members have acquired sufficient strength to 
safely support their own weight and any construction or other superimposed loads to which the 
supported concrete may be subjected.  As a minimum, forms shall be left in place until control 
concrete test cylinders indicate evidence the concrete has attained at least 70 percent of the 
compressive strength required for the structure in accordance with the quality and location 
requirements.  In any case, forms shall not be removed in less than 12 hours. 

3.5 INSPECTION 

A. Forms and embedded items shall be inspected by the Contractor in sufficient time prior to each 
concrete placement in order to certify that they are ready to receive concrete.  The results of 
each inspection shall be reported in writing.  Submit field inspection reports for concrete forms 
and embedded items. 
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TABLE 1 

TOLERANCES FOR FORMED SURFACES 
1. Variations from the plumb: 
a. In the lines and surfaces of piers, walls and in 
arises 

1/4 inch in any 10 feet of length 
Maximum for entire length – 1 inch 

b. For exposed corners, control-joint grooves, and 
other conspicuous lines 

1/4 inch in any 20 feet of length 
Maximum for entire length – 1/2 inch 

2. Variation for the level of from the grades indicated on the drawings: 
a. In slabs soffits, and in arises, measured before 
removal of supporting shores 

1/4 inch in any 10 feet of length 
3/8 inch in any bay or in any 20 feet of length 
Maximum for entire length – 3/4  inch 

b. In exposed lintels, sills, parapet, horizontal 
grooves, and other conspicuous lines 

1/4 inch in any bay or in any 20 feet of length 
Maximum for entire length – 1/2 inch 

3. Variation of the linear building lines from 
established position in plan 

1/2 inch in any 10 feet maximum 

4.Variation of distance between walls and 
partitions 

1/4 inch per 10 feet of distance, but not more than 
1/2 inch in any one bay, and not more than 1 inch 
total variation 

5. Variation in the sizes and locations of sleeves, 
floor openings, and wall opening 

Minus 1/4 inch, Plus 1/2 inch 

6. Variation in cross-sectional thickness of slabs 
and walls 

Minus 1/4 inch, Plus 1/2 inch 

7. Footings: 
a. Variation of dimensions in plan Minus 1/2 inch, plus 2 inches when formed or plus 

3 inches when placed against unformed excavation 
b. Misplacement of eccentricity 2 percent of the footing width in the direction of 

misplacement but not more than 2 inches 
c. Reduction in thickness Minus 5 percent of the specified thickness 
8. Variation in steps: 
a. In flight of stairs Riser – 1/8 inch 

Tread – 1/4 inch 
b. In consecutive steps Riser – 1/16 inch 

Tread – 1/8 inch 

 

END OF SECTION 031100 
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SECTION 031500 – CONCRETE ACCESSORIES 

PART 1 - GENERAL 

1.1 REFERENCES 

A. ASTM International (ASTM) 

1. ASTM C920 – Standard Specification for Elastomeric Joint Sealants 
2. ASTM D1751 – Standard Specification for Preformed Expansion Joint Filler for 

Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous 
Types) 

3. ASTM D1752 – Standard Specification for Preformed Sponge Rubber Cork and 
Recycled PVC Expansion 

4. ASTM D412 – Standard Test Methods for Vulcanized Rubber and Thermoplastic 
Elastomers – Tension 

5. ASTM D471 – Standard Test Method for Rubber Property - Effect of Liquids 
6. ASTM D5249 – Backer Material for Use with Cold-and Hot-Applied Joint Sealants in 

Portland-Cement Concrete and Asphalt Joints 

B. U.S. Army Corp of Engineers (USACE) 

1. COE CDR-C 513 – Corps of Engineers Specifications for Rubber Waterstops 
2. COE CRD-C 572 – Corps of Engineers Specifications for Polyvinylchloride Waterstops 

1.2 SUBMITTALS 

A. Product Data 

1. Preformed Expansion Joint Filler 
2. Sealant 
3. Waterstops 

B. Certificates 

1. Preformed Expansion Joint Filler 
2. Sealant 
3. Waterstops 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Protect material delivered and placed in storage off the ground from moisture, dirt, and other 
contaminants.  Deliver sealants in the manufacturer's original unopened containers.  Remove 
sealants from the site whose shelf life has expired. 
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PART 2 - PRODUCTSPREFORMED EXPANSION JOINT FILLER 

A. Expansion joint filler shall be preformed material conforming to ASTM D1751or ASTM D 752, 
Type I, or resin impregnated fiberboard conforming to the physical requirements of ASTM 
D1752.  Unless otherwise indicated, filler material shall be 3/8 inch thick and of a width 
applicable for the joint formed.  Backer material, when required, shall conform to ASTM 
D5249. 

2.2 SEALANT 

A. Joint sealant shall conform to the following: 

1. Field-Molded Type: ASTM C920.  Sealant shall be Type M, Grade P or NS, Class 25, 
Use T for horizontal joints.  Type M, Grade NS, Class 25, Use NT for vertical joints.  
Except, the joint sealant that will be submerged underwater for part or all of its service 
life shall meet the requirements of USE I.  Bond breaker material shall be polyethylene 
tape, coat paper, metal foil or similar type materials.  The back-up material shall be 
compressible, non-shrink, nonreactive with sealant, and non-absorptive material type 
such as extruded butyl or polychloroprene rubber. 

2.3 WATERSTOPS 

A. Shop fabricate intersection and change of direction waterstops. 

1. Non-Metallic Materials: Non-metallic waterstops shall be flat dumbbell type, 3/8 inch for 
widths 5 inch and over, manufactured from a prime virgin resin; reclaimed material is not 
acceptable.  The compound shall contain plasticizers, stabilizers, and other additives to 
meet specified requirements.  Rubber waterstops shall conform to COE CRD-C 513.  
Polyvinylchloride waterstops shall conform to COE CRD-C 572.  Thermoplastic 
elastomeric rubber waterstops shall conform to ASTM D471. 

2. Non-Metallic Hydrophilic: Swellable strip type compound of polymer modified 
chloroprene rubber that swells upon contact with water shall conform to ASTM D 412 as 
follows:  Tensile strength 420 psi minimum; ultimate elongation 600 percent minimum.  
Hardness shall be 50 minimum on the type A durometer and the volumetric expansion 
ratio in distilled water at 70 degrees F shall be 3 to 1 minimum. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Joint locations and details, including materials and methods of installation of joint fillers and 
waterstops, shall be as specified or indicated. 

B. Contraction Joints: Contraction joints may be constructed by cutting the concrete with a saw 
after concrete has set.  Make joints 1/8 inch to 3/16 inch wide and extend into the slab one-
fourth the slab thickness, minimum, but not less than 1 inch. 
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1. Sawed Joints: Saw joints early enough to prevent uncontrolled cracking in the slab, but 
late enough that this can be accomplished without appreciable spalling.  Cutting shall be 
started as soon as the concrete has hardened sufficiently to prevent raveling of the edges 
of the saw cut.  Cutting shall be completed before shrinkage stresses become sufficient to 
produce cracking. Use concrete sawing machines that are adequate in number and power, 
and with sufficient replacement blades to complete the sawing at the required rate.  Cut 
joints to true alignment and in sequence of concrete placement.  Remove sludge and 
cutting debris.  Form reservoir for joint sealant. 

2. Bond Breaker: Coat joints requiring a bond breaker with curing compound or with 
bituminous paint.  Protect waterstops during application of bond breaking material to 
prevent them from being coated. 

C. Expansion Joints: Use preformed expansion joint filler in expansion and isolation joints in slabs 
between slabs on grade and vertical surfaces where indicated.  Extend the filler to the full slab 
depth, unless otherwise indicated.  Neatly finish the edges of the joint with an edging tool of 1/8 
inch radius, except where a resilient floor surface will be applied. 

D. Joint Sealant: Fill sawed contraction joints and expansion joints in slabs with joint sealant, 
unless otherwise shown.  Joint surfaces shall be clean, dry, and free of oil or other foreign 
material which would adversely affect the bond between sealant and concrete.  Apply joint 
sealant as recommended by the manufacturer of the sealant. 

1. Joints With Field-Molded Sealant: Coat joints requiring a bond breaker with curing 
compound or with bituminous paint.  Install bond breaker and back-up material where 
required.  Joints shall be primed and filled flush with joint sealant in accordance with the 
manufacturer's recommendations. 

3.2 WATERSTOPS, INSTALLATION, AND SPLICES 

A. Install waterstops at the locations shown to form a continuous water-tight diaphragm.  Make 
adequate provision to support and completely protect the waterstops during the progress of the 
work.  Repair or replace any waterstop punctured or damaged.  Protect exposed waterstops 
during application of form release agents to avoid being coated.  Provide suitable guards to 
protect exposed projecting edges and ends of partially embedded waterstops from damage when 
concrete placement has been discontinued.  Accomplish splices with certified trained personnel 
using approved equipment and procedures. 

B. Non-Metallic: Fittings shall be shop made using a machine specifically designed to 
mechanically weld the waterstop.  A miter guide, proper fixturing (profile dependant), and 
portable power saw shall be used to miter cut the ends to be joined to ensure good alignment 
and contact between joined surfaces.  The splicing of straight lengths shall be done by squaring 
the ends to be joined.  Maintain continuity of the characteristic features of the cross section of 
the waterstop (ribs, tabular center axis, protrusions, etc.) across the splice. 

1. Rubber Waterstop: Splices shall be vulcanized or shall be made using cold bond adhesive 
as recommended by the manufacturer.  Splices for TPE-R shall be as specified for PVC. 

2. Polyvinyl Chloride Waterstop: Make splices by heat sealing the adjacent waterstop edges 
together using a thermoplastic splicing iron utilizing a non-stick surface specifically 
designed for waterstop welding.  Use the correct temperature to sufficiently melt without 
charring the plastic.   Reform waterstops at splices with a remolding iron with ribs or 
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corrugations to match the pattern of the waterstop.  The spliced area, when cooled, shall 
show no signs of separation, holes, or other imperfections when bent by hand in as sharp 
an angle as possible. 

3. Quality Assurance: Edge welding will not be permitted.  Compress or close centerbulbs 
when welding to non-centerbulb type.  Waterstop splicing defects which are unacceptable 
include, but are not limited to the following:  1) Tensile strength less than 80 percent of 
parent section.  2) Free lap joints.  3) Misalignment of centerbulb, ribs, and end bulbs 
greater than 1/16 inch.  4) Misalignment which reduces waterstop cross section more than 
15 percent.  5) Bond failure at joint deeper than 1/16 inch or 15 percent of material 
thickness.  6) Misalignment of waterstop splice resulting in misalignment of waterstop in 
excess of 1/2 inch in 10 feet.  7) Visible porosity in the weld area, including pin holes.  8) 
Charred or burnt material.  9) Bubbles or inadequate bonding.  10) Visible signs of splice 
separation when cooled splice is bent by hand at a sharp angle. 

C. Non-Metallic Hydrophilic Waterstop Installation: Miter cut ends to be joined with sharp knife 
or shears.  The ends shall be adhered with cyanacryiate (super glue) adhesive.  When joining 
hydrophilic type waterstop to PVC waterstop, the hydrophilic waterstop shall be positioned as 
shown on the drawings.  Apply a liberal amount of a single component hydrophilic sealant to 
the junction to complete the transition. 

3.3 CONSTRUCTION JOINTS 

A. Treat construction joints coinciding with expansion and contraction joints as expansion or 
contraction joints as applicable or as indicated on the drawings. 

END OF SECTION 031500 
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SECTION 032000 – CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 REFERENCES 

A. American Concrete Institute International (ACI) 

1. ACI 318 – Building Code Requirements for Structural Concrete and Commentary 
2. ACI SP-66 – ACI Detailing Manual 

B. American Welding Society (AWS) 

1. AWS D1.4/D1.4M – Structural Welding Code - Reinforcing Steel 

C. ASTM International (ASTM) 

1. ASTM A184/A184M – Standard Specification for Fabricated Deformed Steel Bar Mats 
for Concrete Reinforcement 

2. ASTM A615/A615M – Standard Specification for Deformed and Plain Carbon-Steel 
Bars for Concrete Reinforcement 

3. ASTM A675/A675M – Standard Specification for Steel Bars, Carbon, Hot-Wrought, 
Special Quality, Mechanical Properties 

4. ASTM A706/A706M – Standard Specification for Low-Alloy Steel Deformed and Plain 
Bars for Concrete Reinforcement 

5. ASTM C1116/C1116M – Standard Specification for Fiber-Reinforced Concrete 

D. Concrete Reinforcing Steel Institute (CRSI) 

1. CRSI 10MSP – Manual of Standard Practice 

1.2 SUBMITTALS 

A. Shop Drawings 

1. Reinforcement 

B. Product Data 

1. Synthetic Fiber Reinforcement 

C. Certificates 

1. Reinforcement Steel 
2. Qualification of Steel Bar Butt-Splicers 
3. Synthetic Fiber Reinforcement 
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1.3 QUALITY ASSURANCE 

A. Welding Qualifications: Welders shall be qualified in accordance with AWS D1.4/D1.4M.  
Special welding procedures and welders qualified by others may be accepted as permitted by 
AWS D1.4/D1.4M.  Submit a list of qualified welders’ names. 

B. Qualification of Steel Bar Butt-Splicers: Qualification of steel bar butt-splicers shall be certified 
to have satisfactorily completed a course of instruction in the proposed method of butt-splicing 
or have satisfactorily performed such work within the preceding year.  Submit certificates on 
the Qualifications of Steel Bar Butt-Splicers prior to commencing butt-splicing. 

C. Qualification of Butt-Splicing Procedure: As a condition of approval of the butt-splicing 
procedure, make three test butt-splices of steel bars of each size to be spliced using the proposed 
butt-splicing method, in the presence of the Engineer.  These test butt-splices and unspliced bars 
of the same size shall be tension tested to destruction with stress-strain curves plotted for each 
test.  Test results shall show that the butt-splices meet the specified strength and deformation 
requirements in order for the splicing procedure to be approved. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Reinforcement and accessories shall be stored off the ground on platforms, skids, or other 
supports. 

PART 2 - PRODUCTSDOWELS 

A. Dowels shall conform to ASTM A675/A675M, Grade 80. 

2.2 FABRICATED BAR MATS 

A. Fabricated bar mats shall conform to ASTM A184/A184M. 

2.3 REINFORCING STEEL 

A. Reinforcing steel shall be deformed bars conforming to ASTM A615/A615M or ASTM 
A706/A706M grades and sizes as indicated. 

Submit certified copies of mill reports attesting that the reinforcing steel furnished contains no 
less than 25 percent recycled scrap steel and meets the requirements specified herein, prior to 
the installation of reinforcing steel. 

2.4 WIRE TIES 

A. Wire ties shall be 16 gauge or heavier black annealed steel wire. 
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2.5 SUPPORTS 

A. Bar supports for formed surfaces shall be designed and fabricated in accordance with CRSI 
10MSP and shall be steel or precast concrete blocks.  Precast concrete blocks shall have wire 
ties and shall be not less than 4 inches square when supporting reinforcement on ground.  
Precast concrete block shall have compressive strength equal to that of the surrounding 
concrete.  Where concrete formed surfaces will be exposed to weather or where surfaces are to 
be painted, steel supports within 1/2 inch of concrete surface shall be galvanized, plastic 
protected or of stainless steel.  Concrete supports used in concrete exposed to view shall have 
the same color and texture as the finish surface.  For slabs on grade, supports shall be precast 
concrete blocks, plastic coated steel fabricated with bearing plates, or specifically designed 
wire-fabric supports fabricated of plastic. 

2.6 SYNTHETIC FIBER REINFORCEMENT 

A. Synthetic fiber reinforcement shall be 100% virgin copolymer/polypropylene specifically made 
for use in concrete as manufactured by Forta Corporation (FORTA-FERRO) or equal. 

B. Physical Properties: 

Specific Gravity 0.91 
Tensile Strength 90-110 ksi 
Absorption Nil 
Acid Alkali Resistance Excellent 
Dosage 7.5 pounds per cubic yard of concrete 
Length As determined by the manufacturer to match the 

aggregate size in the concrete mix 
Compliance ASTM C1116/C1116M 

 

PART 3 - EXECUTIONREINFORCEMENT 

A. Reinforcement steel and accessories shall be fabricated and placed as specified and shown on 
contract drawings.  Fabrication and placement details of steel and accessories not specified or 
shown shall be in accordance with ACI SP-66 and ACI 318.  Reinforcement shall be cold bent 
unless otherwise authorized.  Bending may be accomplished in the field or at the mill.  Bars 
shall not be bent after embedment in concrete.  Safety caps shall be placed on all exposed ends 
of vertical concrete reinforcement bars that pose a danger to life safety.  Wire tie ends shall face 
away from the forms.  Submit detail drawings showing reinforcing steel placement, schedules, 
sizes, grades, and splicing and bending details.  Drawings shall show support details including 
types, sizes and spacing. 

B. Placement: Reinforcement shall be free from loose rust and scale, dirt, oil, or other deleterious 
coating that could reduce bond with the concrete.  Reinforcement shall be placed in accordance 
with ACI 318 at locations shown plus or minus one bar diameter.  Reinforcement shall not be 
continuous through expansion joints and shall be as indicated through construction or 
contraction joints.  Concrete coverage shall be as indicated or as required by ACI 318.  If bars 
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are moved more than one bar diameter to avoid interference with other reinforcement, conduits 
or embedded items, the resulting arrangement of bars, including additional bars required to meet 
structural requirements, shall be approved before concrete is placed. 

C. Splicing: Splices of reinforcement shall conform to ACI 318 and shall be made only as required 
or indicated.  Splicing shall be by lapping or by mechanical or welded butt connection; except 
that lap splices shall not be used for bars larger than No. 11 unless otherwise indicated.  
Welding shall conform to AWS D1.4/D1.4M.  Welded butt splices shall be full penetration butt 
welds using ASTM A706 reinforcing steel bars.  Lapped bars shall be placed in contact and 
securely tied or spaced transversely apart to permit the embedment of the entire surface of each 
bar in concrete.  Lapped bars shall not be spaced farther apart than one-fifth the required length 
of lap or 6 inches.  Mechanical butt splices shall be in accordance with the recommendation of 
the manufacturer of the mechanical splicing device.  Butt splices shall develop 125 percent of 
the specified minimum yield tensile strength of the spliced bars or of the smaller bar in 
transition splices.  Bars shall be flame dried before butt splicing.  Adequate jigs and clamps or 
other devices shall be provided to support, align, and hold the longitudinal centerline of the bars 
to be butt spliced in a straight line. 

D. Placing Tolerances: 

1. Spacing: The spacing between adjacent bars and the distance between layers of bars may 
not vary from the indicated position by more than one bar diameter nor more than 1 inch. 

2. Concrete Cover: The minimum concrete cover of main reinforcement steel bars shall be 
as shown.  The allowable variation for minimum cover shall be as follows: 

Minimum Cover (inch) Variation (inch) 
6 1/2 
4 3/8 
3 3/8 
2 1/4 

1-1/2 1/4 
1 1/8 

3.2 FABRIC MAT PLACEMENT 

A. Fabric shall be placed in slabs as indicated.  Fabric placed in slabs on grade shall be continuous 
between construction, and contraction joints.  Fabric placement at joints shall be as indicated.  
Lap splices shall be made in such a way that the overlapped area equals the distance between 
the outermost crosswires plus 2 inches.  Laps shall be staggered to avoid continuous laps in 
either direction.   Fabric shall be wired or clipped together at laps at intervals not to exceed 4 
feet.  Fabric shall be positioned by the use of supports. 

3.3 DOWEL INSTALLATION 

A. Dowels shall be installed in slabs on grade at locations indicated and at right angles to joint 
being doweled.  Dowels shall be accurately positioned and aligned parallel to the finished 
concrete surface before concrete placement.  Dowels shall be rigidly supported during concrete 
placement.  One end of dowels shall be coated with a bond breaker. 
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3.4 SYNTHETIC FIBER REINFORCED CONCRETE 

A. Fiber reinforcement shall be added to the concrete mix in accordance with the applicable 
sections of ASTM C1116/C1116M and the recommendations of the manufacturer. 

END OF SECTION 032000 
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SECTION 033000 – CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 LUMP SUM CONTRACT 

A. Under this type of contract, concrete items will be paid for by lump sum and will not be 
measured.  The work covered by these items consists of furnishing all concrete materials, 
reinforcement, miscellaneous embedded materials, and equipment, and performing all labor for 
the forming, manufacture, transporting, placing, finishing, curing, and protection of concrete in 
these structures. 

1.2 REFERENCES 

A. American Concrete Institute International (ACI) 

1. ACI 117 – Specifications for Tolerances for Concrete Construction and Materials and 
Commentary 

2. ACI 211.1 – Standard Practice for Selecting Proportions for Normal, Heavyweight and 
Mass Concrete 

3. ACI 214R – Evaluation of Strength Test Results of Concrete 
4. ACI 305.1 – Specification for Hot Weather Concreting 
5. ACI 318 – Building Code Requirements for Structural Concrete and Commentary 

B. Concrete Reinforcing Steel Institute (CRSI) 

1. ASTM C1017/C1017M – Standard Specification for Chemical Admixtures for Use in 
Producing Flowing Concrete 

2. ASTM C1059/C1059M – Standard Specification for Latex Agents for Bonding Fresh to 
Hardened Concrete 

3. ASTM C1064/1064M – Standard Test Method for Temperature of Freshly Mixed 
Hydraulic-Cement Concrete 

4. ASTM C1107/C1107M – Standard Specification for Packaged Dry, Hydraulic-Cement 
Grout (Nonshrink) 

5. ASTM C1116/C1116M – Standard Specification for Fiber-Reinforced Concrete 
6. ASTM C143/C143M – Standard Test Method for Slump of Hydraulic-Cement Concrete 
7. ASTM C150/C150M – Standard Specification for Portland Cement 
8. ASTM C172/C172M – Standard Practice for Sampling Freshly Mixed Concrete 
9. ASTM C192/C192M – Standard Practice for Making and Curing Concrete Test 

Specimens in the Laboratory 
10. ASTM C31/C31M – Standard Practice for Making and Curing Concrete Test Specimens 

in the Field 
11. ASTM C33/C33M – Standard Specification for Concrete Aggregates 
12. ASTM C39/C39M – Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens 
13. ASTM C42/C42M – Standard Test Method for Obtaining and Testing Drilled Cores and 

Sawed Beams of Concrete 
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14. ASTM C494/C494M – Standard Specification for Chemical Admixtures for Concrete 
15. ASTM C618 – Standard Specification for Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use in Concrete 
16. ASTM C881/C881M – Standard Specification for Epoxy-Resin-Base Bonding Systems 

for Concrete 
17. ASTM C94/C94M – Standard Specification for Ready-Mixed Concrete 
18. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials 

C. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) 

1. NIST HB 44 – Specifications, Tolerances, and Other Technical Requirements for 
Weighing and Measuring Devices 

D. NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA) 

1. NRMCA CPMB 100 – Concrete Plant Standards 
2. NRMCA TMMB 100 – Quality Control Manual: Section 3, Plant Certifications 

Checklist: Certification of Ready Mixed Concrete Production Facilities 
3. NRMCA TMMB 100 – Truck Mixer, Agitator and Front Discharge Concrete Carrier 

Standards 

E. U.S. ARMY CORPS  OF ENGINEERS (USACE) 

1. COE CRD-C 400 – Requirements for Water for Use in Mixing or Curing Concrete 
2. COE CRD-C 521 – Standard Test Method for Frequency and Amplitude of Vibrators for 

Concrete 

1.3 SYSTEM DESCRIPTION 

A. Provide concrete composed of portland cement, other cementitious and pozzolanic materials as 
specified, aggregates, water and admixtures as specified. 

1. Proportioning Studies-Normal Weight Concrete: Trial design batches, mixture 
proportions studies, and testing requirements for various classes and types of concrete 
specified are the responsibility of the Contractor.  Mixture proportions shall be based on 
compressive strength as determined by test specimens fabricated in accordance with 
ASTM C192/C192M and tested in accordance with ASTM C39/C39M. 

a. Samples of all materials used in mixture proportioning studies shall be 
representative of those proposed for use in the project and be accompanied by the 
manufacturer's or producer's test reports indicating compliance with these 
specifications. 

b. Make trial mixtures having proportions, consistencies, and air content suitable for 
the work based on methodology described in ACI 211.1, using at least three 
different water-cement ratios for each type of mixture, which will produce a range 
of strength encompassing those required for each class and type of concrete 
required on the project. 

c. The maximum water-cement ratios required in subparagraph Water-Cement Ratio 
below will be the equivalent water-cement ratio as determined by conversion from 
the weight ratio of water to cement plus pozzolan, by the weight equivalency 
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method as described in ACI 211.1.  The minimum pozzolan content shall be 15 
percent by weight of the total cementitious material, and the maximum shall be 35 
percent. 

d. Design laboratory trial mixtures for maximum permitted slump and air content.  
Make separate sets of trial mixture studies for each combination of cementitious 
materials and each combination of admixtures proposed for use.  No combination 
of either shall be used until proven by such studies, except that, if approved in 
writing and otherwise permitted by these specifications, a retarder may be used 
without separate trial mixture study.  Separate trial mixture studies shall also be 
made for concrete for any conveying or placing method proposed which requires 
special properties and for concrete to be placed in unusually difficult placing 
locations. 

e. Report the temperature of concrete in each trial batch.  For each water-cement 
ratio, at least three test cylinders for each test age shall be made, cured in 
accordance with ASTM C192/C192M and tested at 7 and 28 days in accordance 
with ASTM C39/C39M.  From these test results, plot a curve showing the 
relationship between water-cement ratio and strength for each set of trial mix 
studies.  In addition, a curve shall be plotted showing the relationship between 7 
day and 28 day strengths.  Design each mixture to promote easy and suitable 
concrete placement, consolidation and finishing, and to prevent segregation and 
excessive bleeding. 

f. Submit the results of trial mixture design studies along with a statement giving the 
maximum nominal coarse aggregate size and the proportions of ingredients that 
will be used in the manufacture of each strength or class of concrete, at least 14 
days prior to commencing concrete placing operations.  Aggregate weights shall be 
based on the saturated surface dry condition.  Accompany the statement with test 
results from an approved independent commercial testing laboratory, showing that 
mixture design studies have been made with materials proposed for the project and 
that the proportions selected will produce concrete of the qualities indicated.  No 
substitutions shall be made in the materials used in the mixture design studies 
without additional tests to show that the quality of the concrete is satisfactory. 

2. Average Compressive Strength: The mixture proportions selected during mixture design 
studies shall produce a required average compressive strength (f'cr) exceeding the 
specified compressive strength (f'c) by the amount indicated below.  This required 
average compressive strength, f'cr, will not be a required acceptance criteria during 
concrete production.  However, whenever the daily average compressive strength at 28 
days drops below f'cr during concrete production, or daily average 7-day strength drops 
below a strength correlated with the 28-day f'cr, adjust the mixture, as approved, to bring 
the daily average back up to f'cr.  During production, the required f'cr shall be adjusted, 
as appropriate, based on the standard deviation being attained on the job. 

 
3. Computations from Test Records: Where a concrete production facility has test records, 

establish a standard deviation in accordance with the applicable provisions of ACI 214R.  
Test records from which a standard deviation is calculated shall represent materials, 
quality control procedures, and conditions similar to those expected; shall represent 
concrete produced to meet a specified strength or strengths (f'c) within 1,000 psi of that 
specified for proposed work; and shall consist of at least 30 consecutive tests.  A strength 
test shall be the average of the strengths of two cylinders made from the same sample of 
concrete and tested at 28 days.  Required average compressive strength f'cr used as the 
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basis for selection of concrete proportions shall be the larger of the equations that follow 
using the standard deviation as determined above: 

f'cr = f'c + 1.34S where units are in psi 

f'cr = f'c + 2.33S - 500 where units are in psi 

Where S = standard deviation 

Where a concrete production facility does not have test records meeting the requirements 
above but does have a record based on 15 to 29 consecutive tests, a standard deviation 
shall be established as the product of the calculated standard deviation and a modification 
factor from the following table: 

Number of Tests Modification Factor for Standard Deviation 
15 1.16 
20 1.08 
25 1.03 

30 or more 1.00 

4. Computations without Previous Test Records: When a concrete production facility does 
not have sufficient field strength test records for calculation of the standard deviation, the 
required average strength f'cr shall be determined as follows: 

a. If the specified compressive strength f'c is less than 3,000 psi, 

f'cr = f'c + 1000 psi 
b. If the specified compressive strength f'c is 3,000 to 5,000 psi, 

f'cr = f'c + 1,200 psi 
c. If the specified compressive strength f'c is over 5,000 psi, 

f'cr = f'c + 1,400 psi 

5. Tolerances: Except as otherwise specified herein, tolerances for concrete batching, 
mixture properties, and construction as well as definition of terms and application 
practices shall be in accordance with ACI 117.  Take level and grade tolerance 
measurements of slabs as soon as possible after finishing; when forms or shoring are 
used, the measurements shall be made prior to removal. 

 
6. Floor Finish: For the purpose of this Section the following terminology correlation 

between ACI 117 and this Section shall apply: 

Floor Profile Quality Classification From 
ACI 117 This Section 

Conventional Bullfloated Same 
Conventional Straightedged Same 
Flat Float Finish or Trowel Finish 

Levelness tolerance does not apply where design requires floors to be sloped to drains or 
sloped for other reasons. 
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a. Floors by the Straightedge System: The flatness of the floors shall be carefully 
controlled and the tolerances shall be measured by the straightedge system as 
specified in ACI 117, using a 10 foot straightedge, within 72 hours after floor slab 
installation and before shores and/or forms are removed.  The listed tolerances 
shall be met at any and every location at which the straightedge can be placed. 

Bullfloated Moderately Flat 
Float Finish Flat 

Trowel Finish Flat 

7. Strength Requirements: Specified compressive strength (f'c) shall be as indicated on the 
drawings. 

a. Evaluation of Concrete Compressive Strength.  Fabricate compressive strength 
specimens (6 by 12 inch cylinders), laboratory cure them in accordance with 
ASTM C31/C31M and test them in accordance with ASTM C39/C39M.  The 
strength of the concrete will be considered satisfactory so long as the average of all 
sets of three consecutive test results equals or exceeds the specified compressive 
strength f'c and no individual test result falls below the specified strength f'c by 
more than 500 psi.  A "test" is defined as the average of two companion cylinders, 
or if only one cylinder is tested, the results of the single cylinder test.  Additional 
analysis or testing, including taking cores and/or load tests may be required at the 
Contractor's expense when the strength of the concrete in the structure is 
considered potentially deficient. 

b. Investigation of Low-Strength Compressive Test Results.  When any strength test 
of standard-cured test cylinders falls below the specified strength requirement by 
more than 500 psi or if tests of field-cured cylinders indicate deficiencies in 
protection and curing, take steps to assure that the load-carrying capacity of the 
structure is not jeopardized.  When the strength of concrete in place is considered 
potentially deficient, cores shall be obtained and tested in accordance with ASTM 
C42/C42M.  At least three representative cores shall be taken from each member 
or area of concrete in place that is considered potentially deficient.  The location of 
cores will be determined by the Engineer to least impair the strength of the 
structure.  Concrete in the area represented by the core testing will be considered 
adequate if the average strength of the cores is equal to at least 85 percent of the 
specified strength requirement and if no single core is less than 75 percent of the 
specified strength requirement.  Non-destructive tests (tests other than test 
cylinders or cores) shall not be used as a basis for acceptance or rejection.  Perform 
the coring and repair the holes; cores will be tested by the Contractor. 

c. Load Tests.  If the core tests are inconclusive or impractical to obtain or if 
structural analysis does not confirm the safety of the structure, load tests may be 
directed by the Engineer in accordance with the requirements of ACI 318.  
Concrete work evaluated by structural analysis or by results of a load test as being 
understrength shall be corrected in a manner satisfactory to the Engineer.  All 
investigations, testing, load tests, and correction of deficiencies shall be performed 
by and at the expense of the Contractor and approved by the Engineer, except that 
if all concrete is found to be in compliance with the drawings and specifications, 
the cost of investigations, testing, and load tests will be at the expense of the 
Owner. 
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8. Water-Cement Ratio: Maximum water-cement ratio (w/c) for normal weight concrete 
shall be as indicated on the drawings. 

W/c's may cause higher strengths than that required above for compressive strength.  The 
maximum w/c required will be the equivalent w/c as determined by conversion from the 
weight ratio of water to cement plus pozzolan, by the weight equivalency method as 
described in ACI 211.1. 

9. Slump: Slump of the concrete, as delivered to the point of placement into the forms, shall 
be determined in accordance with ASTM C143/C143M.  The slump shall be as required 
by the Contractor for proper transportation, placing, and finishing of the concrete without 
exceeding the specified water to cement ratio. 

Use of a plasticizing admixture conforming to ASTM C1017/C1017M or a Type F or G 
high range water reducing admixture conforming to ASTM C494/C494M is permitted to 
increase the slump of concrete, to a maximum slump of 8 inches at the point of delivery 
after the admixture is added. 

Concrete Temperature: The temperature of the concrete as delivered shall not exceed 90 
degrees F. 

10. Size of Coarse Aggregate: Use the largest feasible nominal maximum size aggregate 
(NMSA), specified in PART 2 paragraph AGGREGATES, in each placement.  However, 
nominal maximum size of aggregate shall not exceed any of the following: three-fourths 
of the minimum cover for reinforcing bars, three-fourths of the minimum clear spacing 
between reinforcing bars, one-fifth of the narrowest dimension between sides of forms, or 
one-third of the thickness of slabs or toppings. 

1.4 SUBMITTALS 

A. Product Data 

1. Portland Cement 
2. Ready-Mixed Concrete 
3. Vapor Barrier 
4. Latex Bonding Agent 
5. Chemical Admixtures 
6. Epoxy Resin 

B. Design Data 

1. Mixture Proportions 

C. Certificates 

1. Qualifications 
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1.5 QUALITY ASSURANCE 

A. Submit qualifications for Contractor Quality Control personnel assigned to concrete 
construction as American Concrete Institute (ACI) Certified Workmen in one of the following 
grades or show written evidence of having completed similar qualification programs: 

Concrete Field Testing Technician Grade I 
Concrete Laboratory Testing Technician Grade I or II 
Concrete Construction Inspector Level II 

Concrete Transportation Construction 
Inspector or Reinforced Concrete Special 
Inspector 

Jointly certified by American Concrete 
Institute (ACI), Building Official and Code 
Administrators International (ICC), and 
Southern Building Code Congress 
International (SBCCI) 

Foreman or Lead Journeyman of the flatwork 
finishing crew 

Similar qualification for ACI Concrete 
Flatwork Technician/Finisher or equal, with 
written documentation 

B. Pre-installation Meeting: A pre-installation meeting with the Engineer will be required at least 
10 days prior to start of construction.  The Contractor is responsible for calling the meeting; the 
Project Superintendent and active installation personnel shall be present. 

C. Special Properties and Products: Concrete may contain admixtures such as water reducers, 
superplasticizers, or set retarding agents to provide special properties to the concrete.  Any of 
these materials to be used on the project shall be used in the mix design studies. 

D. Quality Assurance Inspection and Testing: Day-to day inspection and testing shall be the 
responsibility of the Contractor Quality Control (CQC) staff.  However, representatives of the 
Engineer can and will inspect construction as considered appropriate and will monitor 
operations of the Contractor's CQC staff.  Engineer inspection or testing will not relieve the 
Contractor of any CQC responsibilities. 

1. Fresh Concrete: Fresh concrete will be sampled as delivered in accordance with ASTM 
C172/C172M and tested in accordance with these specifications, as considered necessary. 

2. Hardened Concrete: Tests on hardened concrete will be performed by the Contractor 
when such tests are considered necessary. 

3. Inspection: Concrete operations may be tested and inspected by the Engineer as the 
project progresses.  Failure to detect defective work or material will not prevent rejection 
later when a defect is discovered nor will it obligate the Owner for final acceptance. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store cement and other cementitious materials in weathertight buildings, bins, or silos which 
will exclude moisture and contaminants and keep each material completely separated.  
Aggregate stockpiles shall be arranged and used in a manner to avoid excessive segregation and 
to prevent contamination with other materials or with other sizes of aggregates.  Aggregate shall 
not be stored directly on ground unless a sacrificial layer is left undisturbed.  Store reinforcing 
bars and accessories above the ground on platforms, skids or other supports.  Other materials 
shall be stored in such a manner as to avoid contamination and deterioration.  Admixtures which 
have been in storage at the project site for longer than 6 months or which have been subjected to 
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freezing shall not be used unless retested and proven to meet the specified requirements.  
Materials shall be capable of being accurately identified after bundles or containers are opened. 

PART 2 - PRODUCTS 

2.1 CEMENTITIOUS MATERIALS 

A. Cementitious Materials shall be Portland Cement in combination with pozzolan conforming to 
appropriate specifications listed below.  Restrict usage of cementitious materials in concrete that 
will have surfaces exposed in the completed structure so there is no change in color, source, or 
type of cementitious material. 

B. Portland Cement: ASTM C150/C150M, Type V and/or Type II/V Cement with a maximum 
water/cement ratio of 0.45 (by weight) should be used for concrete placed in contact with native 
soil (sitework including sidewalks, housekeeping slabs, and foundations). 

1. Pozzolan (Fly Ash): Pozzolan shall conform to ASTM C618, Class F.  Pozzolan shall 
never be less than 15 percent nor more than 35 percent by weight of the total 
cementitious material. 

2.2 AGGREGATES 

A. Fine Aggregate: Fine aggregate shall conform to the quality and gradation requirements of 
ASTM C33/C33M. 

B. Coarse Aggregate: Coarse aggregate shall conform to ASTM C33/C33M, Class 5S, size 
designation as indicated on the drawings. 

2.3 CHEMICAL ADMIXTURES 

A. Chemical admixtures, when required, shall conform to the appropriate specification listed.  
Admixtures shall be furnished in liquid form and of suitable concentration for easy, accurate 
control of dispensing. 

B. Water-Reducing or Retarding Admixture: ASTM C494/C494M, Type A, B, or D, except that 
the 6-month and 1-year compressive strength tests are waived. 

C. High-Range Water Reducer: ASTM C494/C494M, Type F or G, except that the 6-month and 1-
year strength requirements are waived.  The admixture shall be used only when approved, such 
approval being contingent upon particular mixture control as described in the Contractor's 
Quality Control Plan. 

D. Other Chemical Admixtures: Chemical admixtures for use in producing flowing concrete shall 
comply with ASTM C1017/C1017M, Type I or II. 
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2.4 WATER 

A. Water for mixing shall be fresh, clean, potable, and free of injurious amounts of oil, acid, salt, 
or alkali, except that non-potable water may be used if it meets the requirements of COE CRD-
C 400. 

2.5 NONSHRINK GROUT 

A. Nonshrink grout shall conform to ASTM C1107/C1107M, and shall be a commercial 
formulation suitable for the proposed application. 

2.6 LATEX BONDING AGENT 

A. Latex agents for bonding fresh to hardened concrete shall conform to ASTM C1059/C1059M. 

2.7 EPOXY RESIN 

A. Epoxy resins for use in repairs shall conform to ASTM C881/C881M, Type V, Grade 2.  Class 
as appropriate to the existing ambient and surface temperatures.  Submit manufacturer's product 
data, indicating VOC content.  Manufacturer's catalog data for the items above, including 
printed instructions. 

2.8 EMEDDED ITEMS 

A. Embedded items shall be of the size and type indicated or as needed for the application. 

2.9 VAPOR BARRIER 

A. Vapor barrier shall be polyethylene sheeting with a minimum thickness of 15 mils or other 
equivalent material having a vapor permeance rating not exceeding 0.5 perms as determined in 
accordance with ASTM E96/E96M. 

2.10 JOINT MATERIALS 

A. Joint Fillers, Sealers, and Waterstops: Materials for expansion joint fillers and waterstops shall 
be in accordance with Section 031500 CONCRETE ACCESSORIES. 

B. Contraction Joints in Slabs: Materials for contraction joint inserts shall be in accordance with 
Section 031500 CONCRETE ACCESSORIES. 
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PART 3 - EXECUTION 

3.1 PREPARATION FOR PLACING 

A. Before commencing concrete placement, perform the following:  Surfaces to receive concrete 
shall be clean and free from mud and water.  Forms shall be in place, cleaned, coated, and 
adequately supported, in accordance with Section 031100 STRUCTURAL CAST-IN-PLACE 
CONCRETE FORMING.  Reinforcing steel shall be in place, cleaned, tied, and adequately 
supported, in accordance with Section 032000 CONCRETE REINFORCING.  Transporting and 
conveying equipment shall be in-place, ready for use, clean, and free of hardened concrete and 
foreign material.  Equipment for consolidating concrete shall be at the placing site and in proper 
working order.  Equipment and material for curing and for protecting concrete from weather or 
mechanical damage shall be at the placing site, in proper working condition and in sufficient 
amount for the entire placement.  When hot, windy conditions during concreting appear 
probable, equipment and material shall be at the placing site to provide windbreaks, shading, 
fogging, or other action to prevent plastic shrinkage cracking or other damaging drying of the 
concrete. 

B. Foundations 

1. Concrete on Earth Foundations: Earth (subgrade, base, or subbase courses) surfaces upon 
which concrete is to be placed shall be clean, damp, and free from debris and standing or 
running water.  Prior to placement of concrete, the foundation shall be well drained and 
shall be satisfactorily graded and uniformly compacted. 

2. Preparation of Rock: Rock surfaces upon which concrete is to be placed shall be free 
from oil, standing or running water, ice, mud, drummy rock, coating, debris, and loose, 
semidetached or unsound fragments.  Joints in rock shall be cleaned to a satisfactory 
depth, as determined by the Engineer, and to firm rock on the sides.  Immediately before 
the concrete is placed, rock surfaces shall be cleaned thoroughly by the use of air-water 
jets or sandblasting as specified below for Previously Placed Concrete.  Keep rock 
surfaces continuously moist for at least 24 hours immediately prior to placing concrete 
thereon.  All horizontal and approximately horizontal surfaces shall be covered, 
immediately before the concrete is placed, with a layer of mortar proportioned similar to 
that in the concrete mixture.  Place concrete before the mortar stiffens. 

3. Excavated Surfaces in Lieu of Forms: Concrete for footings may be placed directly 
against the soil provided the earth or rock has been carefully trimmed, is uniform and 
stable, and meets the compaction requirements.  Place the concrete without becoming 
contaminated by loose material, and outlined within the specified tolerances. 

C. Preparation of Previously Placed Concrete: Concrete surfaces to which other concrete is to be 
bonded shall be abraded in an approved manner that will expose sound aggregate uniformly 
without damaging the concrete.  Remove laitance and loose particles.  Surfaces shall be 
thoroughly washed and shall be moist but without free water when concrete is placed. 

D. Vapor Barrier: Provide vapor barrier beneath the interior on-grade concrete floor slabs.  Use the 
greatest widths and lengths practicable to eliminate joints wherever possible.  Joints shall be 
lapped a minimum of 12 inches.  Torn, punctured, or damaged vapor barrier material shall be 
removed and new vapor barrier shall be provided prior to placing concrete.  For minor repairs, 
patches may be made using laps of at least 12 inches.  Lapped joints shall be sealed and edges 
patched with pressure-sensitive adhesive or tape not less than 2 inches wide and compatible 
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with the membrane.  Place vapor barrier directly on underlying subgrade, base course, or 
capillary water barrier, unless it consists of crushed material or large granular material which 
could puncture the vapor barrier.  In this case, a thin layer of approximately 1/2 inch of fine 
graded material should be rolled or compacted over the fill before installation of the vapor 
barrier to reduce the possibility of puncture.  Control concrete placement so as to prevent 
damage to the vapor barrier. 

E. Embedded Items: Before placement of concrete, determine that all embedded items are firmly 
and securely fastened in place as indicated on the drawings, or required.  Conduit and other 
embedded items shall be clean and free of oil and other foreign matter such as loose coatings or 
rust, paint, and scale.  The embedding of wood in concrete will not be permitted.  Voids in 
sleeves and inserts shall be filled temporarily with readily removable materials to prevent the 
entry of concrete into voids.  Welding shall not be performed on embedded metals within 12 
inches of the surface of the concrete.  Tack welding shall not be performed on or to embedded 
items and reinforcing bars. 

3.2 CONCRETE PRODUCTION 

A. General Requirements: Concrete shall be furnished from a ready-mixed concrete plant.  Ready-
mixed concrete shall be batched, mixed, and transported in accordance with ASTM C94/C94M, 
except as otherwise specified.  Truck mixers, agitators, and nonagitating transporting units shall 
comply with NRMCA TMMB 100.  Ready-mix plant equipment and facilities shall be certified 
in accordance with NRMCA QC 3.  Approved batch tickets shall be furnished for each load of 
ready-mixed concrete. 

B. Batching Equipment: The batching controls shall be semiautomatic or automatic, as defined in 
NRMCA CPMB 100.  Provide a semiautomatic batching system with interlocks such that the 
discharge device cannot be actuated until the indicated material is within the applicable 
tolerance.  Equip the batching system with accurate recorder or recorders that meet the 
requirements of NRMCA CPMB 100.  Record the weight of water and admixtures if batched by 
weight.  Provide separate bins or compartments for each size group of aggregate and type of 
cementitious material, to prevent intermingling at any time.  Aggregates shall be weighed either 
in separate weigh batchers with individual scales or, provided the smallest size is batched first, 
cumulatively in one weigh batcher on one scale.  Aggregate shall not be weighed in the same 
batcher with cementitious material.  If both portland cement and other cementitious material are 
used, they may be batched cumulatively, provided that the portland cement is batched first.  
Water may be measured by weight or volume.  Water shall not be weighed or measured 
cumulatively with another ingredient.  Filling and discharging valves for the water metering or 
batching system shall be so interlocked that the discharge valve cannot be opened before the 
filling valve is fully closed.  Piping for water and for admixtures shall be free from leaks and 
shall be properly valved to prevent backflow or siphoning.  Furnish admixtures as a liquid of 
suitable concentration for easy control of dispensing.  Provide an adjustable, accurate, 
mechanical device for measuring and dispensing each admixture.  Each admixture dispenser 
shall be interlocked with the batching and discharging operation of the water so that each 
admixture is separately batched and individually discharged automatically in a manner to obtain 
uniform distribution throughout the water as it is added to the batch in the specified mixing 
period.  When use of truck mixers makes this requirement impractical, the admixture dispensers 
shall be interlocked with the sand batchers.  Different admixtures shall not be combined prior to 
introduction in water and shall not be allowed to intermingle until in contact with the cement.  
Admixture dispensers shall have suitable devices to detect and indicate flow during dispensing 
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or have a means for visual observation.  Arrange the plant so as to facilitate the inspection of all 
operations at all times.  Provide suitable facilities for obtaining representative samples of 
aggregates from each bin or compartment, and for sampling and calibrating the dispensing of 
cementitious material, water, and admixtures.  Filling ports for cementitious materials bins or 
silos shall be clearly marked with a permanent sign stating the contents. 

C. Scales: The weighing equipment shall conform to the applicable requirements of CPMB 
Concrete Plant Standard, and of NIST HB 44, except that the accuracy shall be plus or minus 
0.2 percent of scale capacity.  Provide standard test weights and any other auxiliary equipment 
required for checking the operating performance of each scale or other measuring devices.  
Perform the tests at the specified frequency in the presence of an Owner’s inspector.  Arrange 
the weighing equipment so that the plant operator can conveniently observe all dials or 
indicators. 

D. Batching Tolerances 

1. Tolerances with Weighing Equipment 

Material Percent of Required Weight 
Cementitious materials 0 to plus 2 

Aggregate plus or minus 2 
Water plus or minus 1 

Chemical admixture 0 to plus 6 

2. Tolerances with Volumetric Equipment - For volumetric batching equipment used for 
water and admixtures, the following tolerances shall apply to the required volume of 
material being batched: 

Material Percent of Required Material 
Water plus or minus 1 

Chemical admixture 0 to plus 6 

E. Moisture Control: Provide a plant capable of ready adjustment to compensate for the varying 
moisture content of the aggregates and to change the weights of the materials being batched. 

F. Concrete Mixers: Mixers shall be stationary mixers or truck mixers capable of combining the 
materials into a uniform mixture and of discharging this mixture without segregation.  The 
mixers shall not be charged in excess of the capacity recommended by the manufacturer.  
Operate the mixers at the drum or mixing blade speed designated by the manufacturer.  The 
mixers shall be maintained in satisfactory operating condition, and the mixer drums shall be 
kept free of hardened concrete.  Should any mixer at any time produce unsatisfactory results, its 
use shall be promptly discontinued until it is repaired. 

G. Stationary Mixers: Concrete plant mixers shall be drum-type mixers of tilting, nontilting, 
horizontal-shaft, or vertical-shaft type, or pug mill type provided with an acceptable device to 
lock the discharge mechanism until the required mixing time has elapsed.  The mixing time and 
uniformity shall conform to all the requirements in ASTM C94/C94M applicable to central-
mixed concrete. 

H. Truck Mixers: Truck mixers, the mixing of concrete therein, and concrete uniformity shall 
conform to the requirements of ASTM C94/C94M.  A truck mixer may be used either for 



CITY OF IMPERIAL WWTP CAST-IN-PLACE CONCRETE 
HEADWORKS UPGRADE PROJECT 033000- 13 

complete mixing (transit-mixed) or to finish the partial mixing done in a stationary mixer 
(shrink-mixed).  Each truck shall be equipped with two counters from which it is possible to 
determine the number of revolutions at mixing speed and the number of revolutions at agitating 
speed.  Water shall not be added at the placing site unless specifically approved; and in no case 
shall it exceed the specified w/c.  Any such water shall be injected at the base of the mixer, not 
at the discharge end. 

3.3 FIBER REINFORCED CONCRETE 

A. Fiber reinforced concrete shall conform to ASTM C1116/C1116M and as follows, using the 
fibers specified in Section 032000 CONCRETE REINFORCING.  Use a minimum of 7.5 
pounds of fibers per cubic yard of concrete.  Add fibers at the batch plant.  Provide the services 
of a qualified technical representative to instruct the concrete supplier in proper batching and 
mixing of materials. 

B. Concrete containing synthetic reinforcing fibers shall include, but is not limited to the following 
areas: 

1. Slabs, walkways and topping 
2. Sewage and liquid containment tanks, channels and boxes 

3.4 TRANSPORTING CONCRETE TO PROJECT SITE 

A. Transport concrete to the placing site in truck mixers or agitators conforming to NRMCA 
TMMB 100. 

3.5 CONVEYING CONCRETE ONSITE 

A. Convey concrete from mixer or transporting unit to forms as rapidly as possible and within the 
time interval specified by methods which will prevent segregation or loss of ingredients using 
following equipment.  Conveying equipment shall be cleaned before each placement. 

B. Buckets: The interior hopper slope shall be not less than 58 degrees from the horizontal, the 
minimum dimension of the clear gate opening shall be at least 5 times the nominal maximum-
size aggregate, and the area of the gate opening shall not be less than 2 square feet.  The 
maximum dimension of the gate opening shall not be greater than twice the minimum 
dimension.  The bucket gates shall be essentially grout tight when closed and may be manually, 
pneumatically, or hydraulically operated except that buckets larger than 2 cubic yards shall not 
be manually operated.  The design of the bucket shall provide means for positive regulation of 
the amount and rate of deposit of concrete in each dumping position. 

C. Transfer Hoppers: Concrete may be charged into nonagitating hoppers for transfer to other 
conveying devices.  Transfer hoppers shall be capable of receiving concrete directly from 
delivery vehicles and shall have conical-shaped discharge features.  Equip the transfer hopper 
with a hydraulically operated gate and with a means of external vibration to effect complete 
discharge.  Concrete shall not be held in nonagitating transfer hoppers more than 30 minutes. 
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D. Trucks: Truck mixers operating at agitating speed or truck agitators used for transporting plant-
mixed concrete shall conform to the requirements of ASTM C94/C94M.  Use nonagitating 
equipment only for transporting plant-mixed concrete over a smooth road and when the hauling 
time is less than 15 minutes.  Bodies of nonagitating equipment shall be smooth, watertight, 
metal containers specifically designed to transport concrete, shaped with rounded corners to 
minimize segregation, and equipped with gates that will permit positive control of the discharge 
of the concrete. 

E. Chutes: When concrete can be placed directly from a truck mixer, agitator, or nonagitating 
equipment, the chutes normally attached to this equipment by the manufacturer may be used.  
Use a discharge deflector when required by the Engineer.  Separate chutes and other similar 
equipment will not be permitted for conveying concrete. 

F. Concrete Pumps: Concrete may be conveyed by positive displacement pump when approved.  
The pumping equipment shall be piston or squeeze pressure type; pneumatic placing equipment 
shall not be used.  The pipeline shall be rigid steel pipe or heavy-duty flexible hose.  The inside 
diameter of the pipe shall be at least 3 times the nominal maximum-size coarse aggregate in the 
concrete mixture to be pumped but not less than 4 inches.  Aluminum pipe shall not be used. 

3.6 PLACING CONCRETE 

A. Discharge mixed concrete within 1.5 hours or before the mixer drum has revolved 300 
revolutions, whichever comes first after the introduction of the mixing water to the cement and 
aggregates.  When the concrete temperature exceeds 85 degrees F, reduce the time to 45 
minutes.  Place concrete within 15 minutes after it has been discharged from the transporting 
unit.  Concrete shall be handled from mixer or transporting unit to forms in a continuous 
manner until the approved unit of operation is completed.  Provide adequate scaffolding, ramps 
and walkways so that personnel and equipment are not supported by in-place reinforcement.  
Placing will not be permitted when the sun, heat, wind, or limitations of facilities prevent proper 
consolidation, finishing and curing.  Provide sufficient placing capacity so that concrete can be 
kept free of cold joints. 

B. Depositing Concrete: Deposit concrete as close as possible to its final position in the forms, and 
with no vertical drop greater than 5 feet except where suitable equipment is provided to prevent 
segregation and where specifically authorized.  Depositing of the concrete shall be so regulated 
that it will be effectively consolidated in horizontal layers not more than 12 inches thick, except 
that all slabs shall be placed in a single lift.  Concrete to receive other construction shall be 
screeded to the proper level.  Concrete shall be deposited continuously in one layer or in layers 
so that fresh concrete is deposited on in-place concrete that is still plastic.  Fresh concrete shall 
not be deposited on concrete that has hardened sufficiently to cause formation of seams or 
planes of weakness within the section.  Concrete that has surface dried, partially hardened, or 
contains foreign material shall not be used.  When temporary spreaders are used in the forms, 
the spreaders shall be removed as their service becomes unnecessary.  Concrete shall not be 
placed in slabs over walls until concrete in walls has been in-place at least two hours or until the 
concrete begins to lose its plasticity. 

C. Consolidation: Immediately after placing, consolidate each layer of concrete by internal 
vibrators, except for slabs 4 inches thick or less.  The vibrators shall at all times be adequate in 
effectiveness and number to properly consolidate the concrete; keep a spare vibrator at the 
jobsite during all concrete placing operations.  The vibrators shall have a frequency of not less 
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than 10,000 vibrations per minute, an amplitude of at least 0.025 inch, and the head diameter 
shall be appropriate for the structural member and the concrete mixture being placed.  Insert 
vibrators vertically at uniform spacing over the area of placement.  The distance between 
insertions shall be approximately 1.5 times the radius of action of the vibrator so that the area 
being vibrated will overlap the adjacent just-vibrated area by a reasonable amount.  The vibrator 
shall penetrate rapidly to the bottom of the layer and at least 6 inches into the preceding layer if 
there is such.  Vibrator shall be held stationary until the concrete is consolidated and then 
vertically withdrawn slowly while operating.  Form vibrators shall not be used unless 
specifically approved and unless forms are constructed to withstand their use.  Vibrators shall 
not be used to move concrete within the forms.  Slabs 4 inches and less in thickness shall be 
consolidated by properly designed vibrating screeds or other approved technique.  Excessive 
vibration of lightweight concrete resulting in segregation or flotation of coarse aggregate shall 
be prevented.  Frequency and amplitude of vibrators shall be determined in accordance with 
COE CRD-C 521.  Do not use grate tampers (jitterbugs). 

D. Hot Weather Requirements: When job-site conditions are present or anticipated that accelerate 
the rate of moisture loss or rate of cement hydration of freshly mixed concrete, including an 
ambient temperature of 80 degrees F or higher, and an evaporation rate that exceeds 0.2 lb/ft2/h, 
concrete work shall conform to all requirements of ACI 305.1. 

E. Prevention of Plastic Shrinkage Cracking: During hot weather with low humidity, and 
particularly with appreciable wind, as well as interior placements with low humidity, the 
Contractor shall be alert to the tendency for plastic shrinkage cracks to develop and shall 
institute measures to prevent this.  Take particular care if plastic shrinkage cracking is 
potentially imminent and especially if it has developed during a previous placement.  Conform 
with the requirement of ACI 305.1.  In addition the concrete placement shall be further 
protected by erecting shades and windbreaks and by applying fog sprays of water, sprinkling, 
ponding or wet covering.  Plastic shrinkage cracks that occur shall be filled by injection of 
epoxy resin as directed, after the concrete hardens.  Plastic shrinkage cracks shall never be 
troweled over or filled with slurry. 

F. Placing Concrete Underwater: Deposit concrete in water by a tremie or concrete pump.  The 
methods and equipment used shall be subject to approval.  Concrete buckets shall not be used 
for underwater placement of concrete except to deliver concrete to the tremie.  The tremie shall 
be watertight and sufficiently large to permit a free flow of concrete.  The concrete shall be 
deposited so that it enters the mass of the previously placed concrete from within, displacing 
water with a minimum disturbance to the surface of the concrete.  Keep the discharge end of the 
pump line or tremie shaft continuously submerged in the concrete.  The underwater seal at start 
of placing shall not produce undue turbulence in the water.  Keep the tremie shaft full of 
concrete to a point well above the water surface.  Placement shall proceed without interruption 
until the concrete has been brought to the required height.  The tremie shall not be moved 
horizontally during a placing operation, and a sufficient number of tremies shall be provided so 
that the maximum horizontal flow of concrete will be limited to 15 feet.  Concrete shall not be 
deposited in running water. 

G. Placing Concrete in Congested Areas: Use special care to ensure complete filling of the forms, 
elimination of all voids, and complete consolidation of the concrete when placing concrete in 
areas congested with reinforcing bars, embedded items, waterstops and other tight spacing.  An 
appropriate concrete mixture shall be used, and the nominal maximum size of aggregate 
(NMSA) shall meet the specified criteria when evaluated for the congested area.  Vibrators with 
heads of a size appropriate for the clearances available shall be used, and the consolidation 
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operation shall be closely supervised to ensure complete and thorough consolidation at all 
points.  Where necessary, splices of reinforcing bars shall be alternated to reduce congestion.  
Where two mats of closely spaced reinforcing are required, the bars in each mat shall be placed 
in matching alignment to reduce congestion.  Reinforcing bars may be temporarily crowded to 
one side during concrete placement provided they are returned to exact required location before 
concrete placement and consolidation are completed. 

H. Placing Flowable Concrete: If a plasticizing admixture conforming to ASTM C1017/C1017M is 
used or if a Type F or G high range water reducing admixture is used to increase the slump, the 
concrete shall meet all requirements of paragraph SYSTEM DESCRIPTION.  Use extreme care 
in conveying and placing the concrete to avoid segregation.  No relaxation of requirements to 
accommodate flowable concrete will be permitted. 

3.7 JOINTS 

A. Locate and construct joints as indicated or approved.  Joints not indicated on the drawings shall 
be located and constructed to minimize the impact on the strength of the structure.  In general, 
locate such joints near the middle of the spans of supported slabs, beams, and girders unless a 
beam intersects a girder at this point, in which case the joint in the girder shall be offset a 
distance equal to twice the width of the beam.  Joints in walls shall be at the underside of floors 
or slabs and at the tops of footings or floor slabs, unless otherwise approved.  Joints shall be 
perpendicular to the main reinforcement.  All reinforcement shall be continued across joints; 
except that reinforcement or other fixed metal items shall not be continuous through expansion 
joints, or through construction or contraction joints in slabs on grade.  Reinforcement shall be 2 
inches clear from each joint.  Except where otherwise indicated, construction joints between 
interior slabs on grade and vertical surfaces shall consist of 30 pound asphalt-saturated felt, 
extending for the full depth of the slab.  The perimeters of the slabs shall be free of fins, rough 
edges, spalling, or other unsightly appearance.  Reservoir for sealant for construction and 
contraction joints in slabs shall be formed to the dimensions shown on the drawings by 
removing snap-out joint-forming inserts, by sawing sawable inserts, or by sawing to widen the 
top portion of sawed joints.  Joints to be sealed shall be cleaned and sealed as indicated. 

B. Construction Joints: Concrete shall be placed continuously so that each unit is monolithic in 
construction.  Fresh concrete shall not be placed against adjacent hardened concrete until it is at 
least 24 hours old.  Locate construction joints as indicated or approved.  Where concrete work is 
interrupted by weather, end of work shift or other similar type of delay, location and type of 
construction joint shall be subject to approval of the Engineer.  Unless otherwise indicated and 
except for slabs on grade, extend reinforcing steel through construction joints.  Construction 
joints in slabs on grade shall be keyed or doweled as shown.  Concrete walls, or piers shall be in 
place at least 2 hours, or until the concrete begins to lose its plasticity, before placing concrete 
for slabs thereon.  In walls having door or window openings, terminate lifts at the top and 
bottom of the opening.  Other lifts shall terminate at such levels as to conform to structural 
requirements or architectural details.  Where horizontal construction joints in walls are required, 
a strip of 1 inch square-edge lumber, beveled and oiled to facilitate removal, shall be tacked to 
the inside of the forms at the construction joint.  Place concrete to a point 1 inch above the 
underside of the strip.  The strip shall be removed 1 hour after the concrete has been placed, and 
any irregularities in the joint line shall be leveled off with a wood float, and all laitance shall be 
removed.  Prior to placing additional concrete, horizontal construction joints shall be prepared 
as specified in paragraph Previously Placed Concrete above. 
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C. Contraction Joints in Slabs on Grade: Contraction joints shall be located and detailed as shown 
on the drawings.  Produce contraction joints by forming a weakened plane in the concrete slab 
using materials and procedures specified in Section 031500 CONCRETE ACCESSORIES. 

D. Expansion Joints: Installation of expansion joints and sealing of these joints shall conform to the 
requirements of Section 031500 CONCRETE ACCESSORIES. 

E. Waterstops: Install waterstops in conformance with the locations and details shown on the 
drawings using materials and procedures specified in Section 031500 CONCRETE 
ACCESSORIES. 

F. Dowels and Tie Bars: Install dowels and tie bars at the locations shown on the drawings and to 
the details shown, using materials and procedures specified in Section 032000 CONCRETE 
REINFORCEMING and herein.  Conventional smooth "paving" dowels shall be installed in 
slabs using approved methods to hold the dowel in place during concreting within a maximum 
alignment tolerance of 1/8 inch in 12 inches.  "Structural" type deformed bar dowels, or tie bars, 
shall be installed to meet the specified tolerances.  Care shall be taken during placing adjacent 
to and around dowels and tie bars to ensure there is no displacement of the dowel or tie bar and 
that the concrete completely embeds the dowel or tie bar and is thoroughly consolidated. 

3.8 EXTERIOR SLAB AND RELATED ITEMS 

A. Pavements: Construct pavements where shown on the drawings.  After forms are set and 
underlying material prepared as specified, place the concrete uniformly throughout the area and 
thoroughly vibrated.  As soon as placed and vibrated, the concrete shall be struck off and 
screeded to the crown and cross section and to such elevation above grade that when 
consolidated and finished, the surface of the pavement will be at the required elevation.  The 
entire surface shall be tamped with the strike off, or consolidated with a vibrating screed, and 
this operation continued until the required compaction and reduction of internal and surface 
voids are accomplished.  Take care to prevent bringing excess paste to the surface.  Curing shall 
be as specified. 

B. Sidewalks: Concrete shall be 4 inches minimum thickness unless otherwise shown.  Provide 
contraction joints at 5 feet spaces unless otherwise indicated.  Contraction joints shall be cut 1 
inch deep with a jointing tool after the surface has been finished.  Provide transverse expansion 
joints 1/2 inch thick at changes in direction and where sidewalk abuts curbs, steps, rigid 
pavement, or other similar structures.  A transverse slope of 1/4 inch per foot shall be provided, 
unless otherwise indicated.  Variations in cross section shall be limited to 1/4 inch in 5 feet. 

C. Pits and Trenches: Construct pits and trenches as indicated on the drawings.  Bottoms and walls 
shall be placed monolithically or waterstops and keys, shall be provided as approved. 

3.9 SETTING BASE PLATES AND BEARING PLATES 

A. After being properly positioned, column base plates, and similar structural members, and 
machinery and equipment base plates shall be set to the proper line and elevation with damp-
pack bedding mortar, except where nonshrink grout is indicated.  The thickness of the mortar or 
grout shall be approximately 1/24 the width of the plate, but not less than 3/4 inch.  Concrete 
and metal surfaces in contact with grout shall be clean and free of oil and grease, and concrete 
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surfaces in contact with grout shall be damp and free of laitance when grout is placed.  Use 
nonshrink grout for as indicated. 

B. Damp-Pack Bedding Mortar: Damp-pack bedding mortar shall consist of 1 part cement and 2-
1/2 parts fine aggregate having water content such that a mass of mortar tightly squeezed in the 
hand will retain its shape but will crumble when disturbed.  The space between the top of the 
concrete and bottom of the bearing plate or base shall be packed with the bedding mortar by 
tamping or ramming with a bar or rod until it is completely filled. 

C. Nonshrink Grout: Nonshrink grout shall be a ready-mixed material requiring only the addition 
of water.  Water content shall be the minimum that will provide a flowable mixture and 
completely fill the space to be grouted without segregation, bleeding, or reduction of strength. 

1. Mixing and Placing of Nonshrink Grout: Mixing and placing shall be in conformance 
with the material manufacturer's instructions and as specified therein.  Ingredients shall 
be thoroughly dry-mixed before adding water.  After adding water, mix the batch for 3 
minutes.  Batches shall be of size to allow continuous placement of freshly mixed grout.  
Discard grout not used within 30 minutes after mixing.  The space between the top of the 
concrete or machinery-bearing surface and the plate shall be filled solid with the grout.  
Forms shall be of wood or other equally suitable material for completely retaining the 
grout on all sides and on top and shall be removed after the grout has set.  The placed 
grout shall be carefully worked by rodding or other means to eliminate voids; however, 
overworking and breakdown of the initial set shall be avoided.  Grout shall not be 
retempered or subjected to vibration from any source.  Where clearances are unusually 
small, placement shall be under pressure with a grout pump.  Temperature of the grout, 
and of surfaces receiving the grout, shall be maintained at 65 to 85 degrees F until after 
setting. 

2. Treatment of Exposed Surfaces: For metal-oxidizing nonshrink grout, exposed surfaces 
shall be cut back 1 inch and immediately covered with a parge coat of mortar consisting 
of 1 part portland cement and 2-1/2 parts fine aggregate by weight, with sufficient water 
to make a plastic mixture.  The parge coat shall have a smooth finish.  For other mortars 
or grouts, exposed surfaces shall have a smooth-dense finish and be left untreated.  
Curing shall comply with Section 033900 CONCRETE CURING. 

3.10 TESTING 

A. Concrete Mixture 

1. Slump Testing.  Slump tests shall be made when compressive test specimens are 
fabricated, in accordance with ASTM C143/C143M.  Report the slump along with the 
compressive strength data. 

2. Temperature.  Measure the temperature of the concrete when compressive strength 
specimens are fabricated in accordance with ASTM C1064/C1064M.  Report the 
temperature along with the compressive strength data. 

3. Strength Specimens.  Perform at least one set of test specimens, for compressive, on each 
different concrete mixture placed during the day for each 100 cubic yards or portion 
thereof of that concrete mixture placed each day.  Perform additional sets of test 
specimens, as directed by the Engineer, when the mixture proportions are changed or 
when low strengths have been detected.  Develop a truly random (not haphazard) 
sampling plan for approval by the Engineer prior to the start of construction.  The plan 
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shall ensure that sampling is done in a completely random and unbiased manner.  A set of 
test specimens for concrete with a 28-day specified strength in accordance with paragraph 
Strength Requirements in PART 1 shall consist of four specimens, two to be tested at 7 
days and two at 28 days.  Test specimens shall be molded and cured in accordance with 
ASTM C31/C31M and tested in accordance with ASTM C39/C39M for test cylinders.  
Results of all strength tests shall be reported immediately to the Engineer.  All cost of 
testing shall be borne by the Contractor. 

B. Inspection Before Placing: Inspect foundations, construction joints, forms, and embedded items 
in sufficient time prior to each concrete placement in order to certify to the Engineer that they 
are ready to receive concrete.  Report the results of each inspection in writing. 

C. Placing: The placing foreman shall supervise placing operations, shall determine that the correct 
quality of concrete or grout is placed in each location as specified and as directed by the 
Engineer, and shall be responsible for measuring and recording concrete temperatures and 
ambient temperature hourly during placing operations, weather conditions, time of placement, 
volume placed, and method of placement.  The placing foreman shall not permit batching and 
placing to begin until it has been verified that an adequate number of vibrators in working order 
and with competent operators are available.  Placing shall not be continued if any pile of 
concrete is inadequately consolidated.  If any batch of concrete fails to meet the temperature 
requirements, immediate steps shall be taken to improve temperature controls. 

D. Vibrators: Determine the frequency and amplitude of each vibrator in accordance with COE 
CRD-C 521 prior to initial use and at least once a month when concrete is being placed.  
Perform additional tests as directed when a vibrator does not appear to be adequately 
consolidating the concrete.  The frequency shall be determined while the vibrator is operating in 
concrete with the tachometer being held against the upper end of the vibrator head while almost 
submerged and just before the vibrator is withdrawn from the concrete.  Determine the 
amplitude with the head vibrating in air.  Take two measurements, one near the tip and another 
near the upper end of the vibrator head, and these results averaged.  Report the make, model, 
type, and size of the vibrator and frequency and amplitude results in writing.  Any vibrator not 
meeting the requirements of paragraph Consolidation above, shall be immediately removed 
from service and repaired or replaced. 

E. Reports: Report all results of tests or inspections conducted, informally as they are completed 
and in writing daily.  These requirements do not relieve the Contractor of the obligation to 
report certain failures immediately as required in preceding paragraphs.  Such reports of failures 
and the action taken shall be confirmed in writing in the routine reports.  The Engineer has the 
right to examine all contractor quality control records. 

END OF SECTION 033000 
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SECTION 033500 – CONCRETE FINISHING 

PART 1 - GENERAL 

1.1 REFERENCES 

A. American Concrete Institute International (ACI) 

1. ACI 117 – Specifications for Tolerances for Concrete Construction and Materials and 
Commentary 

B. ASTM International (ASTM) 

1. ASTM C1059/C1059M – Standard Specification for Latex Agents for Bonding Fresh to 
Hardened Concrete 

2. ASTM C881/C881M – Standard Specification for Epoxy-Resin-Base Bonding Systems 
for Concrete 

3. ASTM C940 – Expansion and Bleeding of Freshly Mixed Grouts for Preplaced-
Aggregate Concrete in the Laboratory 

1.2 SUBMITTALS 

A. Product Data 

1. Latex Bonding Compound 
2. Epoxy Resin 

PART 2 - PRODUCTSLATEX BONDING COMPOUND 

A. Latex bonding compound agents for bonding fresh to hardened concrete shall conform to 
ASTM C1059/C1059M.  Submit samples as required. 

2.2 EPOXY RESIN 

A. Epoxy resin for use in repairs shall conform to ASTM C881/C881M, Type III, Grade I or II.  
Submit samples as required. 

PART 3 - EXECUTIONFINISH FORMED SURFACES 

A. Forms, form materials, and form construction are specified in Section 031100 STRUCTURAL 
CAST-IN-PLACE CONCRETE FORMING.  Finishing of formed surfaces shall be as specified 
herein.  Surfaces shall be left with the texture imparted by the forms except that defective 
surfaces shall be repaired. 
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Maintain uniform color of the concrete by use of only one mixture without changes in materials 
or proportions for any structure or portion of structure that requires a Class A or B finish.  The 
form panels used to produce the finish shall be orderly in arrangement, with joints between 
panels planned in approved relation to openings, building corners, and other architectural 
features.  Forms shall not be reused if there is any evidence of surface wear or defects that 
would impair the quality of the surface. 

B. Class A Finish and Class B Finish: Class A finish is required in the following areas, surfaces 
permanently exposed to view like Administration Building walls.  Class B finish is required in 
the following areas, surfaces exposed to view like retaining walls, liquid containing structures, 
tanks, basins, channels and boxes.  Remove fins, ravelings, and loose material, all surface 
defects over 1/2 inch in diameter or more than 1/2 inch deep, shall be repaired and, except as 
otherwise indicated or as specified in Section 031100 STRUCTURAL CAST-IN-PLACE 
CONCRETE FORMING, holes left by removal of form ties shall be reamed and filled.  Defects 
more than 1/2 inch in diameter shall be cut back to sound concrete, but in all cases at least 1 
inch deep.  Metal tools shall not be used to finish repairs in Class A surfaces. 

C. Class C and Class D Finish: Class C finish is required in the following areas, concealed surfaces 
not exposed to view and surfaces not covered by Class A, B, or D finshes.  Class D finish is 
required in the following areas, concealed surfaces not exposed to view which backfill will be 
placed like foundation walls and footings.  Fins, ravelings, and loose material shall be removed, 
and, except as otherwise indicated or as specified in Section 031100 STRUCTURAL CAST-IN-
PLACE CONCRETE FORMING, holes left by removal of form ties shall be reamed and filled.  
Honeycomb and other defects more than 1/2 inch deep or more than 2 inches in diameter shall 
be repaired.  Defects more than 2 inches in diameter shall be cut back to sound concrete, but in 
all cases at least 1 inch deep. 

D. Architectural Finish 

1. Smooth Finish: After other concrete construction is complete in each overall separate 
contiguous area of the structure, apply smooth finish to the following areas, permanently 
exposed to view walls of the Administration Building walls.  Use a mortar mix consisting 
of one part Portland cement and two parts well-graded sand passing a No. 30 sieve, with 
water added to give the consistency of thick paint.  Where the finished surface will not 
receive other applied surface, use white cement to replace part of the job cement to 
produce an approved color, which shall be uniform throughout the surfaces of the 
structure.  After the surface has been thoroughly wetted and allowed to approach surface 
dryness, the mortar shall be vigorously applied to the area by clean burlap pads or by 
cork or wood-floating, to completely fill all surface voids.  Scrape off excess grout with a 
trowel.  As soon as it can be accomplished without pulling the mortar from the voids, the 
area shall be rubbed with burlap pads having on their surface the same sand-cement mix 
specified above but without any mixing water, until all of the visible grout film is 
removed.  The burlap pads used for this operation shall be stretched tightly around a 
board to prevent dishing the mortar in the voids.  The finish of any area shall be 
completed in the same day, and the limits of a finished area shall be made at natural 
breaks in the surface.  The surface shall be continuously moist cured for 48 hours 
commencing immediately after finishing operations in each area.  In hot, dry weather the 
smooth finish shall be applied in shaded areas or at night, and shall never be applied 
when there is significant hot, dry wind. 
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3.2 REPAIRS 

A. Except for major defects, as defined hereinafter, repair surface defects as specified herein within 
24 hours after forms are removed.  Repairs of the so-called "plaster-type" will not be permitted 
in any location.  Tolerances of formed surfaces shall conform to the requirements of ACI 117.  
These tolerances apply to the finished concrete surface, not to the forms themselves; forms shall 
be set true to line and grade.  Form tie holes requiring repair and other defects whose depth is at 
least as great as their surface diameter shall be repaired as specified in paragraph Damp-Pack 
Mortar Repair below.  Defects whose surface diameter is greater than their depth shall be 
repaired as specified in paragraph Repair of Major Defects below.  Repairs shall be finished 
flush with adjacent surfaces and with the same surface texture.  The cement used for all repairs 
shall be a blend of job cement with white cement proportioned so that the final color after 
curing and aging will be the same as the adjacent concrete.  Concrete with excessive 
honeycomb, or other defects which affect the strength of the member, will be rejected.  Repairs 
shall be demonstrated to be acceptable and free from cracks or loose or drummy areas at the 
completion of the contract and, for Class A and B Finishes, shall be inconspicuous.  Repairs not 
meeting these requirements will be rejected and shall be replaced. 

B. Damp-Pack Mortar Repair: Form tie holes requiring repair and other defects, whose depth is at 
least as great as their surface diameter but not over 4 inches, shall be repaired by the damp-pack 
mortar method.  Form tie holes shall be reamed and other similar defects shall be cut out to 
sound concrete.  The void shall then be thoroughly cleaned, thoroughly wetted, brush-coated 
with a thin coat of neat cement grout and filled with mortar.  Mortar shall be a stiff mix of 1 part 
Portland cement to 2 parts fine aggregate passing the No. 16 mesh sieve, and minimum amount 
of water.  Use only sufficient water to produce a mortar which, when used, will stick together 
on being molded into a ball by a slight pressure of the hands and will not exude water but will 
leave the hands damp.  Mortar shall be mixed and allowed to stand for 30 to 45 minutes before 
use with remixing performed immediately prior to use.  Mortar shall be thoroughly tamped in 
place in thin layers using a hammer and hardwood block.  Holes passing entirely through walls 
shall be completely filled from the inside face by forcing mortar through to the outside face.  All 
holes shall be packed full.  Damp-pack repairs shall be moist cured for at least 48 hours. 

C. Repair of Major Defects: Major defects will be considered to be those more than 1/2 inch deep 
or, for Class A and B finishes, more than 1/2 inch in diameter and, for Class C and D finishes, 
more than 2 inches in diameter.  Also included are any defects of any kind whose depth is over 
4 inches or whose surface diameter is greater than their depth.  Repair major defects as specified 
below. 

1. Surface Application of Mortar Repair: Defective concrete shall be removed, and removal 
shall extend into completely sound concrete.  Use approved equipment and procedures 
which will not cause cracking or microcracking of the sound concrete.  If reinforcement 
is encountered, remove concrete so as to expose the reinforcement for at least 2 inches on 
all sides.  All such defective areas greater than 12 square inches shall be outlined by saw 
cuts at least 1 inch deep.  Defective areas less than 12 square inches shall be outlined by a 
1 inch deep cut with a core drill in lieu of sawing.  All saw cuts shall be straight lines in a 
rectangular pattern in line with the formwork panels.  After concrete removal, the surface 
shall be thoroughly cleaned by high pressure washing to remove all loose material.  Keep 
surfaces continually saturated for the first 12 of the 24 hours immediately before placing 
mortar and shall be damp but not wet at the time of commencing mortar placement.  The 
Contractor, as an option, may use either hand-placed mortar or mortar placed with a 
mortar gun.  If hand-placed mortar is used, the edges of the cut shall be perpendicular to 



CITY OF IMPERIAL WWTP CONCRETE FINISHING 
HEADWORKS UPGRADE PROJECT 033500- 4 

the surface of the concrete.  The prepared area shall be brush-coated with a thin coat of 
neat cement grout.  The repair shall then be made using a stiff mortar, preshrunk by 
allowing the mixed mortar to stand for 30 to 45 minutes and then remixed, thoroughly 
tamped into place in thin layers.  If hand-placed mortar is used, test each repair area for 
drumminess by firm tapping with a hammer and inspecting for cracks, both in the 
presence of the Engineer, immediately before completion of the contract, and replacing 
any showing drumminess or cracking.  If mortar placed with a mortar gun is used, the 
gun shall be a small compressed air-operated gun to which the mortar is slowly hand fed 
and which applies the mortar to the surface as a high-pressure stream, as approved.  
Repairs made using shotcrete equipment will not be accepted.  The mortar used shall be 
the same mortar as specified for damp-pack mortar repair.  If gun-placed mortar is used, 
the edges of the cut shall be beveled toward the center at a slope of 1:1.  All surface 
applied mortar repairs shall be continuously moist cured for at least 7 days.  Moist curing 
shall consist of several layers of saturated burlap applied to the surface immediately after 
placement is complete and covered with polyethylene sheeting, all held closely in place 
by a sheet of plywood or similar material rigidly braced against it.  Keep burlap 
continually wet. 

2. Repair of Deep and Large Defects: Deep and large defects will be those that are more 
than 6 inches deep and also have an average diameter at the surface more than 18 inches 
or that are otherwise so identified by the Project Office.  Such defects shall be repaired as 
specified herein or directed, except that defects which affect the strength of the structure 
shall not be repaired and that portion of the structure shall be completely removed and 
replaced.  Repair deep and large defects by procedures approved in advance including 
forming and placing special concrete using applied pressure during hardening.  
Preparation of the repair area shall be as specified for surface application of mortar.  In 
addition, the top edge (surface) of the repair area shall be sloped at approximately 20 
degrees from the horizontal, upward toward the side from which concrete will be placed.  
The special concrete shall be a concrete mixture with low water content and low slump, 
and shall be allowed to age 30 to 60 minutes before use.  Concrete containing a specified 
expanding admixture may be used in lieu of the above mixture; design the paste portion 
of such concrete mixture to have an expansion between 2.0 and 4.0 percent when tested 
in accordance with ASTM C940.  Provide a full width "chimney" at the top of the form 
on the placing side to ensure filling to the top of the opening.  Use a pressure cap on the 
concrete in the chimney with simultaneous tightening and revibrating the form during 
hardening to ensure a tight fit for the repair.  Remove the form after 24 hours and 
immediately the chimney shall be carefully chipped away to avoid breaking concrete out 
of the repair; the surface of the repair concrete shall be dressed as required. 

D. Resinous and Latex Material Repair: In lieu of the Portland cement bonding coats specified 
above, an epoxy resin or a latex bonding agent may be used. 

3.3 FINISHING UNFORMED SURFACES 

A. The finish of all unformed surfaces shall meet the requirements of paragraph Tolerances in 
Section 033000 CAST-IN-PLACE CONCRETE, when tested as specified herein. 

B. General: In hot weather all requirements of Section 033000 CAST-IN-PLACE CONCRETE 
paragraphs Hot Weather Requirements and Prevention of Plastic Shrinkage Cracking above 
shall be met.  Unformed surfaces that are not to be covered by additional concrete or backfill 
shall have a float finish, with additional finishing as specified below, and shall be true to the 
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elevation shown on the drawings.  Surfaces to receive additional concrete or backfill shall be 
brought to the elevation shown on the drawings, properly consolidated, and left true and regular.  
Unless otherwise shown on the drawings, exterior surfaces shall be sloped for drainage.  Where 
drains are provided, interior floors shall be evenly sloped to the drains.  Joints shall be carefully 
made with a jointing or edging tool.  The finished surfaces shall be protected from stains or 
abrasions.  Grate tampers or "jitterbugs" shall not be used for any surfaces.  The dusting of 
surfaces with dry cement or other materials or the addition of any water during finishing shall 
not be permitted.  If bleedwater is present prior to finishing, the excess water shall be carefully 
dragged off or removed by absorption with porous materials such as burlap.  During finishing 
operations, extreme care shall be taken to prevent over finishing or working water into the 
surface; this can cause "crazing" (surface shrinkage cracks which appear after hardening) of the 
surface.  Any slabs with surfaces which exhibit significant crazing shall be removed and 
replaced.  During finishing operations, surfaces shall be checked with a 10 foot straightedge, 
applied in both directions at regular intervals while the concrete is still plastic, to detect high or 
low areas. 

C. Rough Slab Finish: As a first finishing operation for unformed surfaces and as final finish for 
slabs to receive mortar setting beds, the surface shall receive a rough slab finish prepared as 
follows.  The concrete shall be uniformly placed across the slab area, consolidated as previously 
specified, and then screeded with straightedge strikeoffs immediately after consolidation to 
bring the surface to the required finish level with no coarse aggregate visible.  Side forms and 
screed rails shall be provided, rigidly supported, and set to exact line and grade.  Allowable 
tolerances for finished surfaces apply only to the hardened concrete, not to forms or screed rails.  
Forms and screed rails shall be set true to line and grade.  "Wet screeds" shall not be used. 

D. Floated Finish: Slabs to receive more than a rough slab finish shall next be given a wood float 
finish.  The screeding shall be followed immediately by darbying or bull floating before 
bleeding water is present, to bring the surface to a true, even plane.  No water, cement, or 
mortar shall be added to the surface during the finishing operation.  Then, after the concrete has 
stiffened so that it will withstand a man's weight without imprint of more than 1/4 inch and the 
water sheen has disappeared, it shall be floated to a true and even plane free of ridges.  Perform 
floating by use of suitable hand floats or power driven equipment.  Use sufficient pressure on 
the floats to bring a film of moisture to the surface.  Hand floats shall be made of wood, 
magnesium, or aluminum.  Concrete or concrete that exhibits stickiness shall be floated with a 
magnesium float.  Care shall be taken to prevent over-finishing or incorporating water into the 
surface. 

E. Troweled Finish: The following areas shall be given a trowel finish: building floor slabs, liquid 
containment tank slabs, basins, channels and boxes.  After floating is complete and after the 
surface moisture has disappeared, unformed surfaces shall be steel-troweled to a smooth, even, 
dense finish, free from blemishes including trowel marks.  In lieu of hand finishing, an 
approved power finishing machine may be used in accordance with the directions of the 
machine manufacturer.  Additional trowelings shall be performed, either by hand or machine 
until the surface has been troweled 2 times, with waiting period between each.  Care shall be 
taken to prevent blistering and if such occurs, troweling shall immediately be stopped and 
operations and surfaces corrected.  A final hard steel troweling shall be done by hand, with the 
trowel tipped, and using hard pressure, when the surface is at a point that the trowel will 
produce a ringing sound.  The finished surface shall be thoroughly consolidated and shall be 
essentially free of trowel marks and be uniform in texture and appearance.  The concrete 
mixture used for troweled finished areas shall be adjusted, if necessary, in order to provide 
sufficient fines (cementitious material and fine sand) to finish properly. 
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F. Non-Slip Finish 

1. Broomed: The following areas shall be given a broomed finish: exterior walkways and 
landings.  After floating, the surface shall be lightly steel troweled, and then carefully 
scored by pulling a coarse fiber push-type broom across the surface.  Brooming shall be 
transverse to traffic or at right angles to the slope of the slab.  After the end of the curing 
period, the surface shall be vigorously broomed with a coarse fiber broom to remove all 
loose or semi-detached particles. 

3.4 EXTERIOR SLAB AND RELATED ITEMS 

A. Pavements: Immediately following the final consolidation of the surface, the pavement shall be 
floated longitudinally from bridges resting on the side forms and spanning but not touching the 
concrete.  If necessary, additional concrete shall be placed and screeded, and the float operated 
until a satisfactory surface has been produced.  The floating operation shall be advanced not 
more than half the length of the float and then continued over the new and previously floated 
surfaces.  After finishing is completed but while the concrete is still plastic, eliminate minor 
irregularities and score marks in the pavement surface by means of long-handled cutting 
straightedges.  Straightedges shall be 12 feet in length and shall be operated from the sides of 
the pavement and from bridges.  A straightedge operated from the side of the pavement shall be 
equipped with a handle 3 feet longer than one-half the width of the pavement.  The surface shall 
then be tested for trueness with a 12 foot straightedge held in successive positions parallel and 
at right angles to the center line of the pavement, and the whole area covered as necessary to 
detect variations.  The straightedge shall be advanced along the pavement in successive stages 
of not more than one-half the length of the straightedge.  Depressions shall be immediately 
filled with freshly mixed concrete, struck off, consolidated, and refinished.  Projections above 
the required elevation shall also be struck off and refinished.  Continue the straightedge testing 
and finishing until the entire surface of the concrete is true.  Before the surface sheen has 
disappeared and well before the concrete becomes nonplastic, the surface of the pavement shall 
be given a nonslip sandy surface texture by belting with approved "belt" and procedures or use 
of a burlap drag.  A strip of clean, wet burlap from 3 to 5 feet wide and 2 feet longer than the 
pavement width shall be carefully pulled across the surface.  Round edges and joints with an 
edger having a radius of 1/8 inch. 

B. Sidewalks: Apply a lightly broomed finish. 

C. Curbs and Gutters: Finish exposed surfaces using a stiff bristled brush. 

END OF SECTION 033500 
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SECTION 033900 – CONCRETE CURING 

PART 1 - GENERAL 

1.1 REFERENCES 

A. American Association of State Highway and Transportation Officials (AASHTO) 

1. AASHTO M 182 – Standard Specification for Burlap Cloth Made from Jute or Kenaf 
and Cotton Mats 

B. ASTM International (ASTM) 

1. ASTM C171 – Standard Specification for Sheet Materials for Curing Concrete 
2. ASTM C309 – Standard Specification for Liquid Membrane-Forming Compounds 

for Curing Concrete 

C. U.S. Army Corps of Engineers (USACE) 

1. COE CRD-C 400 – Requirements for Water for Use in Mixing or Curing Concrete 

1.2 SUBMITTALS 

A. Test Reports 

1. Testing and Inspection 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Materials shall be stored in such a manner as to avoid contamination and deterioration.  
Materials shall be capable of being accurately identified after bundles or containers are 
opened. 

PART 2 - PRODUCTSCURING MATERIALS 

A. Impervious-Sheet: Impervious-sheet materials shall conform to ASTM C171, type optional, 
except, that polyethylene sheet shall not be used. 

B. Membrane-Forming Compound: Membrane-Forming curing compound shall conform to 
ASTM C309, Type 1-D or 2, except that only a styrene acrylate or chlorinated rubber 
compound meeting Class B requirements shall be used for surfaces that are to be painted or 
are to receive waterproofing, or floors that are to receive adhesive applications of resilient 
flooring.  The curing compound selected shall be compatible with any subsequent paint, 
roofing, waterproofing, or flooring specified.  Nonpigmented compound shall contain a 
fugitive dye, and shall have the reflective requirements in ASTM C309 waived. 
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C. Burlap and Cotton Mat: Burlap and cotton mat used for curing shall conform to AASHTO 
M 182. 

2.2 WATER 

A. Water for curing shall be fresh, clean, potable, and free of injurious amounts of oil, acid, 
salt, or alkali, except that non-potable water may be used if it meets the requirements of 
COE CRD-C 400. 

PART 3 - EXECUTIONCURING AND PROTECTION 

A.  General: Concrete shall be cured by an approved method for the period of time given 
below: 

Type I Portland cement 7 days 
Type II Portland cement 14 days 
Portland cement blended with 25 percent of less fly-ash 14 days 
Portland cement blended with 25 percent of less fly-ash 21 days 

B. Immediately after placement, protect concrete from premature drying, extremes in 
temperatures, rapid temperature change and mechanical injury for the duration of the curing 
period.  Concrete shall be protected from the damaging effects of rain for 12 hours and from 
flowing water for 14 days.  No fire or excessive heat including welding shall be permitted 
near or in direct contact with concrete or concrete embedments at any time.  Exhaust fumes 
from combustion heating units shall be vented to the outside of the enclosure, and heaters 
and ducts shall be placed and directed so as not to cause areas of overheating and drying of 
concrete surfaces or to create fire hazards.  Materials and equipment needed for adequate 
curing and protection shall be available and at the site prior to placing concrete.  No fire or 
excessive heat, including welding, shall be permitted near or in direct contact with the 
concrete at any time.  Except as otherwise permitted by paragraph Membrane Forming 
Curing Compounds in PART 2, moist curing shall be provided for any areas to receive any 
paint or other applied coating, or to which other concrete is to be bonded.  Except for plastic 
coated burlap, impervious sheeting alone shall not be used for curing. 

C. Moist Curing: Maintain concrete, to be moist-cured, continuously wet for the entire curing 
period, commencing immediately after finishing.  If water or curing materials used stain or 
discolor concrete surfaces which are to be permanently exposed, the concrete surfaces shall 
be cleaned as approved.  When wooden forms are left in place during curing, they shall be 
kept wet at all times.  If steel forms are used in hot weather, nonsupporting vertical forms 
shall be carefully broken loose from the concrete, soon after the concrete hardens, and 
curing water continuously applied into the void so as to continuously saturate the entire 
concrete surface.  If the forms are removed before the end of the curing period, curing shall 
be carried out as on unformed surfaces, using suitable materials.  Horizontal surfaces shall 
be cured by ponding, by continuous sprinkling, by continuously saturated burlap or cotton 
mats, or by continuously saturated plastic coated burlap.  Burlap and mats shall be clean and 
free from any contamination and shall be completely saturated before being placed on the 
concrete.  Provide an approved work system to ensure that moist curing is continuous 24 
hours per day.  Horizontal construction joints may be allowed to dry for 12 hours 
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immediately prior to the placing of the following lift.  Silica fume concrete, if used, shall be 
moist-cured. 

D. Membrane Forming Curing Compounds 

1. Application Restrictions: Membrane curing shall not be used on surfaces that are to 
receive any subsequent treatment depending on adhesion or bonding to the concrete, 
including surfaces to which a smooth finish is to be applied or other concrete to be 
bonded.  However, a styrene acrylate or chlorinated rubber compound meeting 
ASTM C309, Class B requirements, may be used for surfaces which are to be painted 
or are to receive waterproofing, or floors that are to receive adhesive applications of 
resilient flooring.  The curing compound selected shall be compatible with any 
subsequent paint, waterproofing or flooring specified.  Membrane curing compound 
shall not be used on surfaces that are maintained at curing temperatures with free 
steam. 

2. Pigmented Curing Compound: A pigmented curing compound meeting the 
requirements of the above paragraph may be used on surfaces that will not be 
exposed to view when the project is completed. 

3. Nonpigmented Curing Compound: A nonpigmented curing compound containing a 
fugitive dye may be used on surfaces that will be exposed to view when the project is 
completed.  Concrete cured with nonpigmented curing compound must be shaded 
from the sun for the first 3 days when the ambient temperature is 90 degrees F or 
higher. 

4. Application: Apply the curing compound to formed surfaces immediately after the 
forms are removed and prior to any patching or other surface treatment except the 
cleaning of loose sand, mortar, and debris from the surface.  The surfaces shall be 
thoroughly moistened with water, and the curing compound applied as soon as free 
water disappears.  The curing compound shall be applied to unformed surfaces as 
soon as free water has disappeared and bleeding has stopped.  The curing compound 
shall be applied in a two-coat continuous operation by approved motorized power-
spraying equipment operating at a minimum pressure of 75 psi, at a uniform coverage 
of not more than 400 square feet per gallon for each coat, and the second coat shall 
be applied perpendicular to the first coat.  Concrete surfaces that have been subjected 
to rainfall within 3 hours after curing compound has been applied shall be resprayed 
by the method and at the coverage specified.  All concrete surfaces on which the 
curing compound has been applied shall be adequately protected for the duration of 
the entire curing period from pedestrian and vehicular traffic and from any other 
cause that will disrupt the continuity of the curing membrane. 

E. Impervious Sheeting (Evaporate Retardant): Except for plastic coated burlap, impervious 
sheeting alone shall not be used for curing.  Use impervious-sheet curing only on horizontal 
or nearly horizontal surfaces.  Surfaces shall be thoroughly wetted and be completely 
covered with the sheeting.  Sheeting shall be at least 18 inches wider than the concrete 
surface to be covered.  Covering shall be laid with light-colored side up.  Covering shall be 
lapped not less than 12 inches and securely weighted down or shall be lapped not less than 4 
inches and taped to form a continuous cover with completely closed joints.  The sheet shall 
be weighted to prevent displacement so that it remains in contact with the concrete during 
the specified length of curing.  Coverings shall be folded down over exposed edges of slabs 
and secured by approved means.  Sheets shall be immediately repaired or replaced if tears 
or holes appear during the curing period. 
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F. Ponding or Immersion: Concrete shall be continually immersed throughout the curing 
period.  Water shall not be more than 20 degrees F less than the temperature of the concrete. 

3.2 TESTING AND INSPECTION 

A. Perform the inspection and tests described below and, based upon the results of these 
inspections and tests, take the action required.  Submit certified copies of laboratory test 
reports, including curing compound proposed for use on this project. 

B. Curing Inspection 

1. Moist Curing Inspections.  At least once each shift, and not less than twice per day on 
both work and non-work days, an inspection shall be made of all areas subject to 
moist curing.  The surface moisture condition shall be noted and recorded. 

2. Moist Curing Corrective Action.  When a daily inspection report lists an area of 
inadequate curing, immediate corrective action shall be taken, and the required curing 
period for those areas shall be extended by 1 day. 

3. Membrane Curing Inspection.  No curing compound shall be applied until the 
Contractor has verified that the compound is properly mixed and ready for spraying.  
At the end of each operation, estimate the quantity of compound used by 
measurement of the container and the area of concrete surface covered, compute the 
rate of coverage in square feet/gallon, and note whether or not coverage is uniform. 

4. Membrane Curing Corrective Action.  When the coverage rate of the curing 
compound is less than that specified or when the coverage is not uniform, the entire 
surface shall be sprayed again. 

5. Sheet Curing Inspection.  At least once each shift and once per day on non-work 
days, an inspection shall be made of all areas being cured using impervious sheets.  
The condition of the covering and the tightness of the laps and tapes shall be noted 
and recorded. 

6. Sheet Curing Corrective Action.  When a daily inspection report lists any tears, holes, 
or laps or joints that are not completely closed, the tears and holes shall promptly be 
repaired or the sheets replaced, the joints closed, and the required curing period for 
those areas shall be extended by 1 day. 

END OF SECTION 033900 
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SECTION 042000 – MASONRY 

PART 1 - GENERAL 

1.1 REFERENCES 

A. American Concrete Institute International (ACI) 

1. ACI 530/530.1 – Building Code Requirements and Specification for Masonry Structures 
and Related Commentaries 

B. ASTM International (ASTM) 

1. ASTM A615/A615M – Standard Specification for Deformed and Plain Carbon-Steel 
Bars for Concrete Reinforcement 

2. ASTM C1019 – Standard Test Method for Sampling and Testing Grout 
3. ASTM C1072 – Standard Test Method for Measurement of Masonry Flexural Bond 

Strength 
4. ASTM C1142 – Standard Specification for Extended Life Mortar for Unit Masonry 
5. ASTM C144 – Standard Specification for Aggregate for Masonry Mortar 
6. ASTM C150/C150M – Standard Specification for Portland Cement 
7. ASTM C207 – Standard Specification for Hydrated Lime for Masonry Purposes 
8. ASTM C270 – Standard Specification for Mortar for Unit Masonry 
9. ASTM C476 – Standard Specification for Grout for Masonry 
10. ASTM C780 – Standard Specification for Grout for Masonry 
11. ASTM C90 – Loadbearing Concrete Masonry Units 
12. ASTM C91 – Masonry Cement 
13. ASTM C94/C94M – Standard Specification for Ready-Mixed Concrete 

1.2 SUBMITTALS 

A. Product Data 

1. Cement 
2. Water-Repellant Admixture 

B. Test Reports 

1. Field Testing of Grout 

C. Certificates 

1. Concrete Masonry Units (CMU) 
2. Masonry Cement 
3. Admixture for Masonry Mortar 
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1.3 DELIVERY, STORAGE, AND HANDLING 

A. Materials shall be delivered, stored, handled, and protected to avoid chipping, breakage, and 
contact with soil or contaminating material.  Store and prepare materials in already disturbed 
areas to minimize project site disturbance and size of project site. 

B. Masonry Units: Protect concrete masonry units and cementitious materials.  Conform to all 
handling and storage requirements of ASTM C90. 

C. Reinforcement: Steel reinforcing bars shall be stored above the ground.  Steel reinforcing bars 
shall be free of loose mill scale and rust. 

D. Cementitious Materials, Sand and Aggregates: Cementitious and other packaged materials shall 
be delivered in unopened containers, plainly marked and labeled with manufacturers' names and 
brands.  Cementitious material shall be stored in dry, weathertight enclosures or be completely 
covered.  Cement shall be handled in a manner that will prevent the inclusion of foreign 
materials and damage by water or dampness.  Store sand and aggregates in a manner to prevent 
contamination or segregation. 

1.4 PROJECT/SITE CONDITIONS 

A. Conform to ACI 530/530.1 for hot weather masonry erection. 

B. Hot Weather Installation: Take the following precautions if masonry is erected when the 
ambient air temperature is more than 99 degrees F in the shade and the relative humidity is less 
than 50 percent or the ambient air temperature exceeds 90 degrees F and the wind velocity is 
more than 8 mph. 

C. All masonry materials shall be shaded from direct sunlight; mortar beds shall be spread no more 
than 4 feet ahead of masonry; masonry units shall be set within one minute of spreading mortar; 
and after erection, masonry shall be protected from direct exposure to wind and sun for 48 
hours. 

PART 2 - PRODUCTSGENERAL REQUIREMENTS 

A. The source of materials which will affect the appearance of the finished work shall not be 
changed after the work has started except with Engineer's approval.  Submit certificates of 
compliance stating that the materials meet the specified requirements. 

2.2 CONCRETE MASONRY UNITS (CMU) 

A. Cement shall have a low alkali content and be of one brand.  Exposed surfaces of units shall be 
smooth and of uniform texture.  Exterior concrete masonry units shall have water-repellant 
admixture added during manufacture. 

1. Hollow Load-Bearing Units:  ASTM C90, made with normal weight aggregate.  Provide 
load-bearing units for exterior walls, load-bearing walls, and shear walls. 



CITY OF IMPERIAL WWTP MASONRY 
HEADWORKS UPGRADE PROJECT 042000- 3 

B. Kinds and Shapes: Units shall be modular in size and shall include closer, jamb, header, lintel, 
and bond beam units and special shapes and sizes to complete the work as indicated.  Units used 
in exposed masonry surfaces shall have a uniform texture and a uniform color as indicated on 
the architectural drawings. 

2.3 MASONRY MORTAR 

A. Type M mortar shall conform to ASTM C270.  When masonry cement ASTM C91 is used the 
maximum air content shall be limited to 12 percent and performance equal to cement-lime 
mortar shall be verified.  Verification of masonry cement performance shall be based on ASTM 
C780 and ASTM C1072.  Cement shall have a low alkali content and be of one brand.  
Aggregates shall be from one source. 

B. Hydrated Lime and Alternates: Hydrated lime shall conform to ASTM C207, Type S. 

C. Cement: Portland cement shall conform to ASTM C150/C150M, Type I or II.  Masonry cement 
shall conform to ASTM C91, Type M.  Containers shall bear complete instructions for 
proportioning and mixing to obtain the required types of mortar.  Incorporate to the maximum 
extent, without conflicting with other requirements of this section, up to 40 percent fly ash.  
When masonry cement is used, submit the manufacturer's printed instructions on proportions of 
water and aggregates and on mixing to obtain the type of mortar required. 

D. Pre-Mixed Mortar: Pre-mixed mortar shall conform to ASTM C1142, Type RM.  Submit pre-
mixed mortar composition. 

E. Sand and Water: Sand shall conform to ASTM C144.  Water shall be clean, potable, and free 
from substances which could adversely affect the mortar. 

2.4 WATER-REPELLANT ADMIXTURE 

A. Polymeric type formulated to reduce porosity and water penetration and water absorption of the 
mortar and masonry units required to provide for the exterior single-wythe masonry wall water 
penetration resistance. 

2.5 GROUT AND READY-MIXED GROUT 

A. Grout shall conform to ASTM C476, fine.  Cement used in grout shall have a low alkali content.  
Grout slump shall be between 8 and 11 inches.  Minimum grout strength shall be 2,500 psi in 28 
days, as tested by ASTM C1019 unless otherwise indicated.  Use grout subject to the limitations 
of Table III.  Do not change proportions and do not use materials with different physical or 
chemical characteristics in grout for the work unless additional evidence is furnished that the 
grout meets the specified requirements.  Ready-Mixed grout shall conform to ASTM 
C94/C94M. 

B. Grout Barriers: Grout barriers for vertical cores shall consist of fine mesh wire, fiberglass, or 
expanded metal. 
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2.6 BAR POSITIONERS 

A. Bar Positioners: Bar positioners, used to prevent displacement of reinforcing bars during the 
course of construction, shall be factory fabricated from 9 gauge steel wire or equivalent, and 
coated with a hot-dip galvanized finish.  Not more than one wire shall cross the cell.  
Telescoping bar positioner shall be manufactured from AISI 1065 spring steel and coated in 
accordance with ASTM B633.   

2.7 REINFORCING STEEL BARS AND RODS 

A. Reinforcing steel bars and rods shall conform to ASTM A615/A615M, Grade 60. 

PART 3 - EXECUTIONPREPARATION 

A. Prior to start of work, verify the applicable conditions as set forth in ACI 530/530.1, inspection. 

B. Stains: Protect exposed surfaces from mortar and other stains.  When mortar joints are tooled, 
remove mortar from exposed surfaces with fiber brushes and wooden paddles.  Protect base of 
walls from splash stains by covering adjacent ground with sand, sawdust, or polyethylene. 

C. Loads: Do not apply uniform loads for at least 12 hours or concentrated loads for at least 72 
hours after masonry is constructed.  Provide temporary bracing as required. 

D. Surfaces: Clean surfaces on which masonry is to be placed of laitance, dust, dirt, oil, organic 
matter, or other foreign materials and slightly roughen to provide a surface texture with a depth 
of at least 1/8 inch.  Sandblast, if necessary, to remove laitance from pores and to expose the 
aggregate. 

3.2 LAYING MASONRY UNITS 

A. Coordinate masonry work with the work of other trades to accommodate built-in items and to 
avoid cutting and patching.  Masonry units shall be laid in running bond pattern.  Facing courses 
shall be level with back-up courses, unless the use of adjustable ties has been approved in which 
case the tolerances shall be plus or minus 1/2 inch.  Each unit shall be adjusted to its final 
position while mortar is still soft and plastic. 

Units that have been disturbed after the mortar has stiffened shall be removed, cleaned, and 
relaid with fresh mortar.  Air spaces, cavities, chases, expansion joints, and spaces to be grouted 
shall be kept free from mortar and other debris.  Units used in exposed masonry surfaces shall 
be selected from those having the least amount of chipped edges or other imperfections 
detracting from the appearance of the finished work.  Vertical joints shall be kept plumb. 

Units being laid and surfaces to receive units shall be free of water film.  Units shall be shoved 
into place so that the vertical joints are tight.  Vertical face shells of concrete masonry units 
shall be completely filled with mortar.  Mortar will be permitted to protrude up to 1/2 inch into 
the space or cells to be grouted.  Means shall be provided to prevent mortar from dropping into 
the space below. 
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B. Forms and Shores: Provide bracing and scaffolding as required.  Design bracing to resist wind 
pressure as required by local codes.  Forms and shores shall be sufficiently rigid to prevent 
deflections which may result in cracking or other damage to supported masonry and sufficiently 
tight to prevent leakage of mortar and grout.  Supporting forms and shores shall not be removed 
in less than 10 days. 

C. Reinforced Concrete Masonry Units Walls: Fill cores solid with grout.  Lay units in such a 
manner as to preserve the unobstructed vertical continuity of cores to be filled.  Embed the 
adjacent webs in mortar to prevent leakage of grout.  Remove mortar fins protruding from joints 
before placing grout.  Minimum clear dimensions of vertical cores shall be 2 by 3 inches.  
Position reinforcing accurately as indicated before placing grout.  As masonry work progresses, 
secure vertical reinforcing in place at vertical intervals not to exceed 160 bar diameters.  Use 
puddling rod or vibrator to consolidate the grout.  Minimum clear distance between masonry 
and vertical reinforcement shall be not less than 1/2 inch.  Unless indicated or specified 
otherwise, form splices by lapping bars not less than 48 bar diameters and wire tying them 
together. 

D. Concrete Masonry Units: Starting courses on footings, foundation walls, lintels, and where cells 
are to be filled with grout shall be full bedded in mortar under both face shells and webs.  Other 
units shall be full bedded under both face shells.  Head joints shall be filled solidly with mortar 
for a distance in from the face of the unit not less than the thickness of the face shell.  Jamb 
units shall be of the shapes and sizes to conform with wall units. 

E. Tolerances: Lay masonry plumb, true to line, with courses level.  Keep bond pattern plumb 
throughout.  Square corners unless noted otherwise.  Except for walls constructed of prefaced 
concrete masonry units, lay masonry within the following tolerances (plus or minus unless 
otherwise noted): 

TOLERANCES 

Variation from the plumb in the lines and surfaces of columns, walls and arises  

In adjacent masonry units 1/8 inch 
In 10 feet 1/4 inch 
In 20 feet 3/8 inch 
In 40 feet or more 1/2 inch 

Variations from the plumb for external corners, expansion joints, and other 
conspicuous lines 

 

In 20 feet 1/4 inch 
In 40 feet or more 1/2 inch 

Variation from level for exposed lintels, sills, parapets, horizontal grooves, and 
other conspicuous lines 

 

In 10 feet 1/4 inch 
In 40 feet or more 1/2 inch 

Variation from level for bed joints and top surfaces of bearing walls  

In 10 feet 1/4 inch 
In 40 feet or more 1/2 inch 
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Variations from horizontal lines  

In 10 feet 1/4 inch 
In 20 feet 3/8 inch 
In 40 feet or more 1/2 inch 

Variations in cross sectional dimensions or columns and in thickness of walls  

Minus 1/4 inch 
Plus 1/2 inch 

F. Cutting and Fitting: Full units of the proper size shall be used wherever possible, in lieu of cut 
units.  Cutting and fitting, including that required to accommodate the work of others, shall be 
done by masonry mechanics using power masonry saws.  Concrete masonry units may be wet or 
dry cut.  Wet cut units, before being placed in the work, shall be dried to the same surface-dry 
appearance as uncut units being laid in the wall.  Cut edges shall be clean, true and sharp.  
Openings in the masonry shall be made carefully so that wall plates, cover plates or escutcheons 
required by the installation will completely conceal the openings and will have bottoms parallel 
with the masonry bed joints.  Reinforced masonry lintels shall be provided above openings over 
12 inches wide for pipes, ducts, cable trays, and other wall penetrations, unless steel sleeves are 
used. 

G. Jointing: Joints shall be tooled when the mortar is thumbprint hard.  Horizontal joints shall be 
tooled last.  Joints shall be brushed to remove all loose and excess mortar.  Mortar joints shall 
be finished as follows: 

1. Tooled Joints: Joints in exposed exterior and interior masonry surfaces shall be tooled 
slightly concave.  Joints shall be tooled with a jointer slightly larger than the joint width 
so that complete contact is made along the edges of the unit.  Tooling shall be performed 
so that the mortar is compressed and the joint surface is sealed.  Jointer of sufficient 
length shall be used to obtain a straight and true mortar joint. 

2. Door and Window Frame Joints: On the exposed interior side of exterior frames, joints 
between frames and abutting masonry walls shall be raked to a depth of 3/8 inch.  On the 
exterior side of exterior frames, joints between frames and abutting masonry walls shall 
be raked to a depth of 3/8 inch. 

H. Joint Widths: Joint widths shall be as follows: 

1. Concrete Masonry Units: Concrete masonry units shall have 3/8 inch joints. 

I. Embedded Items: Fill spaces around built-in items with mortar.  Point openings around flush-
mount electrical outlet boxes in wet locations with mortar.  Embed wall plugs, accessories, 
flashing, pipe sleeves and other items required to be built-in as the masonry work progresses. 

J. Unfinished Work: Step back unfinished work for joining with new work.  Toothing may be 
resorted to only when specifically approved.  Remove loose mortar and thoroughly clean the 
exposed joints before laying new work. 

K. Masonry Wall Intersections: Masonry bond each course at corners and elsewhere as shown.  
Masonry walls shall be anchored or tied together at corners and intersections with bond beam 
reinforcement.  
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3.3 MORTAR MIX 

A. Mix mortar in a mechanically operated mortar mixer for at least 3 minutes, but not more than 5 
minutes.  Measure ingredients for mortar by volume.  Ingredients not in containers, such as 
sand, shall be accurately measured by the use of measuring boxes.  Mix water with the dry 
ingredients in sufficient amount to provide a workable mixture which will adhere to the vertical 
surfaces of masonry units.  Retemper mortar that has stiffened because of loss of water through 
evaporation by adding water to restore the proper consistency and workability.  Discard mortar 
that has reached its initial set or that has not been used within 2.5 hours after mixing. 

3.4 REINFORCING STEEL 

A. Clean reinforcement of loose, flaky rust, scale, grease, mortar, grout, or other coating which 
might destroy or reduce its bond prior to placing grout.  Bars with kinks or bends not shown on 
the drawings shall not be used.  Reinforcement shall be placed prior to grouting.  Unless 
otherwise indicated, vertical wall reinforcement shall extend to within 2 inches of tops of walls. 

B. Positioning Bars: Vertical bars shall be accurately placed within the cells at the positions 
indicated on the drawings.  A minimum clearance of 1/2 inch shall be maintained between the 
bars and masonry units.  Minimum clearance between parallel bars shall be one diameter of the 
reinforcement.  Vertical reinforcing may be held in place using bar positioners located near the 
ends of each bar and at intermediate intervals of not more than 192 diameters of the 
reinforcement. 

C. Splices: Bars shall be lapped a minimum of 48 diameters of the reinforcement.  Welded or 
mechanical connections shall develop at least 125 percent of the specified yield strength of the 
reinforcement. 

3.5 PLACING GROUT 

A. Fill all cells solid with grout.  Grout not in place within 1-1/2 hours after water is first added to 
the batch shall be discarded. Sufficient time shall be allowed between grout lifts to preclude 
displacement or cracking of face shells of masonry units.  If blowouts, flowouts, misalignment, 
or cracking of face shells should occur during construction, the wall shall be torn down and 
rebuilt. 

B. Vertical Grout Barriers for Fully Grouted Walls: Provide grout barriers not more than 30 feet 
apart, or as required, to limit the horizontal flow of grout for each pour. 

C. Cleanouts 

1. Cleanouts for Hollow Unit Masonry Construction: Provide cleanout holes at the bottom 
of every pour in cores containing vertical reinforcement when the height of the grout pour 
exceeds 5 feet.  Where all cells are to be grouted, construct cleanout courses using bond 
beam units in an inverted position to permit cleaning of all cells.  Provide cleanout holes 
at a maximum spacing of 32 inches where all cells are to be filled with grout.  Establish a 
new series of cleanouts if grouting operations are stopped for more than 4 hours.  
Cleanouts shall not be less than 3 by 4 inch openings cut from one face shell.  
Manufacturer's standard cutout units may be used at the Contractor's option.  Cleanout 
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holes shall not be closed until masonry work, reinforcement, and final cleaning of the 
grout spaces have been completed and inspected.  For walls which will be exposed to 
view, close cleanout holes in an approved manner to match surrounding masonry. 

D. Grouting Equipment 

1. Grout Pumps: Pumping through aluminum tubes will not be permitted.  Operate pumps to 
produce a continuous stream of grout without air pockets, segregation, or contamination.  
Upon completion of each day's pumping, remove waste materials and debris from the 
equipment, and dispose of outside the masonry. 

2. Vibrators: Internal vibrators shall maintain a speed of not less than 5,000 impulses per 
minute when submerged in the grout.  Maintain at least one spare vibrator at the site at all 
times.  Apply vibrators at uniformly spaced points not further apart than the visible 
effectiveness of the machine.  Limit duration of vibration to time necessary to produce 
satisfactory consolidation without causing segregation. 

E. Grout Placement: Lay masonry to the top of a pour before placing grout.  Grout shall not be 
placed in hollow unit masonry until mortar joints have set for at least 24 hours.  Grout shall be 
placed using a hand bucket, concrete hopper, or grout pump to completely fill the grout spaces 
without segregation of the aggregates.  Vibrators shall not be inserted into lower pours that are 
in a semi-solidified state.  The height of grout pours and type of grout used shall be limited by 
the dimensions of grout spaces as indicated in Table III.  Low-lift grout methods may be used 
on pours up to and including 5 feet in height.  High-lift grout methods shall be used on pours 
exceeding 5 feet in height. 

1. Low-Lift Method: Grout shall be placed at a rate that will not cause displacement of the 
masonry due to hydrostatic pressure of the grout.  Mortar protruding more than 1/2 inch 
into the grout space shall be removed before beginning the grouting operation.  Grout 
pours 12 inches or less in height shall be consolidated by mechanical vibration or by 
puddling.  Grout pours over 12 inches in height shall be consolidated by mechanical 
vibration and reconsolidated by mechanical vibration after initial water loss and 
settlement has occurred.  Vibrators shall not be inserted into lower pours that are in a 
semi-solidified state.  Low-lift grout shall be used subject to the limitations of Table III. 

2. High-Lift Method: Mortar droppings shall be cleaned from the bottom of the grout space 
and from reinforcing steel.  Mortar protruding more than 1/4 inch into the grout space 
shall be removed by dislodging the projections with a rod or stick as the work progresses.  
Reinforcing, bolts, and embedded connections shall be rigidly held in position before 
grouting is started.  CMU units shall not be pre-wetted.  Grout, from the mixer to the 
point of deposit in the grout space shall be placed as rapidly as practical by pumping and 
placing methods which will prevent segregation of the mix and cause a minimum of grout 
splatter on reinforcing and masonry surfaces not being immediately encased in the grout 
lift.  The individual lifts of grout shall be limited to 4 feet in height.  The first lift of grout 
shall be placed to a uniform height within the pour section and vibrated thoroughly to fill 
all voids.  This first vibration shall follow immediately behind the pouring of the grout 
using an approved mechanical vibrator.  After a waiting period sufficient to permit the 
grout to become plastic, but before it has taken any set, the succeeding lift shall be poured 
and vibrated 12 to 18 inches into the preceding lift.  If the placing of the succeeding lift is 
going to be delayed beyond the period of workability of the preceding, each lift shall be 
reconsolidated by reworking with a second vibrator as soon as the grout has taken its 
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settlement shrinkage.  The waiting, pouring, and reconsolidation steps shall be repeated 
until the top of the pour is reached.  The top lift shall be reconsolidated after the required 
waiting period.  The high-lift grouting of any section of wall between vertical grout 
barriers shall be completed to the top of a pour in one working day unless a new series of 
cleanout holes is established and the resulting horizontal construction joint cleaned.  
High-lift grout shall be used subject to the limitations in Table III. 

 
TABLE III 

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE 
DIMENSIONS 

Maximum 
Grout Pour 

 Minimum Dimensions of the Total Clear Areas Within 
Grout Spaces and Cells (in.) (1, 2) 

Height (feet) 
(4) 

Grout Type Grouting 
Procedure 

Multiwythe 
Masonry (3) 

Hollow-unit 
Masonry 

1 Fine Low Lift 3/4  1-1/2 x 2 
5 Fine Low Lift 2 2 x 3 
8 Fine High Lift 2 2 x 3 
12 Fine High Lift 2-1/2 2-1/2 x 3 
24 Fine High Lift 3 3 x 3 
1 Coarse Low Lift 1-1/2 1-1/2 x 3 
5 Coarse Low Lift 2 2-1/2 x 3 
8 Coarse High Lift 2 3 x 3 
12 Coarse High Lift 2-1/2 3 x 3 
24 Coarse High Lift 3 3x 4 

Notes: 

a. The actual grout space or cell dimension shall be larger than the sum of the 
following items: 

1) The required minimum dimensions of total clear areas given in the table 
above; 

2) The width of any mortar projections within the space; 
3) The horizontal projections of the diameters of the horizontal reinforcing bars 

within a cross section of the grout space or cell. 

b. The minimum dimensions of the total clear areas shall be made up of one or more 
open areas, with at least one area being 3/4 inch or greater in width. 

c. For grouting spaces between masonry wythes. 
d. Where only cells of hollow masonry units containing reinforcement are grouted, 

the maximum height of the pour shall not exceed the distance between horizontal 
bond beams. 
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3.6 BOND BEAMS 

A. Bond beams shall be filled with grout and reinforced as indicated on the drawings.  
Reinforcement shall be continuous, including around corners, unless otherwise indicated on the 
drawings.  Where splices are required for continuity, reinforcement shall be lapped 48 bar 
diameters.  A minimum clearance of 1/2 inch shall be maintained between reinforcement and 
interior faces of units. 

3.7 LINTELS 

A. Masonry Lintels: Construct masonry lintels with lintel units filled solid with grout in all courses 
and reinforced with a minimum of two No. 4 bars in the bottom course unless otherwise 
indicated on the drawings.  Lintel reinforcement shall extend beyond each side of masonry 
opening 40 bar diameters or 24 inches, whichever is greater.  Reinforcing bars shall be 
supported in place prior to grouting and shall be located 1/2 inch above the bottom inside 
surface of the lintel unit. 

3.8 POINTING AND CLEANING 

A. After mortar joints have attained their initial set, but prior to hardening, completely remove 
mortar and grout daubs or splashings from masonry-unit surfaces that will be exposed or 
painted.  Before completion of the work, defects in joints of masonry to be exposed or painted 
shall be raked out as necessary, filled with mortar, and tooled to match existing joints.  
Immediately after grout work is completed, scum and stains which have percolated through the 
masonry work shall be removed using a high pressure stream of water and a stiff bristled brush.  
Masonry surfaces shall not be cleaned, other than removing excess surface mortar, until mortar 
in joints has hardened.  Masonry surfaces shall be left clean, free of mortar daubs, dirt, stain, 
and discoloration, including scum from cleaning operations, and with tight mortar joints 
throughout.  Metal tools and metal brushes shall not be used for cleaning. 

B. Dry-Brushing: Exposed concrete masonry unit shall be dry-brushed at the end of each day's 
work and after any required pointing, using stiff-fiber bristled brushes. 

3.9 PROTECTION 

A. Protect facing materials against staining.  Cover top of walls with nonstaining waterproof 
covering or membrane when work is not in progress.  Covering of the top of the unfinished 
walls shall continue until the wall is waterproofed with a complete roof or parapet system.  
Covering shall extend a minimum of 2 feet down on each side of the wall and shall be held 
securely in place.  Before starting or resuming, top surface of masonry in place shall be cleaned 
of loose mortar and foreign material. 

3.10 TEST REPORTS 

A. Field Testing of Grout: Field sampling and testing of grout shall be in accordance with the 
applicable provisions of ASTM C1019.  A minimum of three specimens of grout per day shall 
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be sampled and tested.  Each specimen shall have a minimum ultimate compressive strength of 
2,500 psi at 28 days.  Submit test results. 

END OF SECTION 042000 
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SECTION 051200-STRUCTURAL STEEL 
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1.  Structural steel shapes and plate. 

2. Fasteners: 
a. All thread rods.  
b. Anchor bolts. 
c. Assembly bolts. 
d .  Concrete anchors.  
e .  Concrete inserts. 
f .  Deformed bar anchors. 
g .  Eyebolts. 
h .  High strength bolts. 
i .  Powder actuated fasteners. 
j .  Sleeve anchors. 
k .  Welded studs. 

3. Isolation sleeves and washers. 

4. Thread coating. 

5. Welding. 

B. Related sections: 

1. Section 098000 – Protective Coatings. 

1.2 REFERENCES 
 

A. American Institute of Steel Construction (AISC): 

1. Specification for Structural Steel Buildings. 

B. American National Standards Institute (ANSI): 

1. B212-15 - Cutting Tools - Carbide-tipped Masonry Drills and Blanks for Carbide-tipped 
Masonry Drills. 

 

C. American Welding Society (AWS): 
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1. A5.1 - Specification for Carbon Steel Electrodes for Shielded Metal Arc Welding. 

2. A5.17 - Specification for Carbon Steel Electrodes and Fluxes for Submerged Arc 
Welding. 

3. A5.20 - Specification for Carbon Steel Electrodes for Flux Cored Arc Welding. 

4. D1.1 - Structural Welding Code - Steel. 

5. D1.6 - Structural Welding Code - Stainless Steel. 
 

D. ASTM International (ASTM): 

1. A 6 - Standard Specification for General Requirements for Rolled Structural Steel 
Bars, Plates, Shapes, and Sheet Piling. 

2. A 29 - Standard Specification for Steel Bars, Carbon and Alloy, Hot-Wrought, 
General Requirements for. 

3. A 36 - Standard Specification for Carbon Structural Steel. 

4. A 53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded, and Seamless. 

5. A 108 - Standard Specification for Steel Bars, Carbon and Alloy, Cold Finished. 

6. A 123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 
Steel Products. 

7. A 153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware. 

8. A 193 - Standard Specification for Alloy Steel and Stainless Steel Bolting Materials 
for High-Temperature or High Pressure Service and Other Special Purpose 
Applications. 

9. A 240 - Standard Specification for Chromium and Chromium-Nickel Stainless Steel 
Plate, Sheet, and Strip for Pressure Vessels and for General Applications. 

10. A 276 - Standard Specification for Stainless Steel Bars and Shapes. 

11. A 307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI 
Tensile Strength. 

12. A 325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 
ksi Minimum Tensile Strength. 

13. A 489 - Standard Specification for Carbon Steel Lifting Eyes. 
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14. A 490 - Standard Specification for Structural Bolts, Alloy Steel, Heat Treated, 150 
ksi Minimum Tensile Strength. 

15. A 496 - Standard Specification for Steel Wire, Deformed, for Concrete 
Reinforcement. 

16. A 500 - Standard Specification for Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and Shapes. 

17. A 501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel 
Structural Tubing. 

18. A 992 - Standard Specification for Structural Steel Shapes. 

19. F 593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and 
Studs. 

20. F 959 - Standard Specification for Compressible-Washer-Type Direct Tension 
Indicators for Use with Structural Fasteners. 

21. F 1554 – Standard Specification for Anchor Bolts, Steel, 36, 55 and 105-ksi Yield 
Strength. 

E. International Code Council Evaluation Service, Inc. (ICC-ES): 

1. AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements. 

2. AC58 - Acceptance Criteria for Adhesive Anchors in Masonry Elements. 

3. AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements. 

4. AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete 
Elements. 

1.3 DEFINITIONS 
 

A. Anchor bolt: 

1. Straight steel rod or bar embedded in concrete and having 1 headed end and 1 
threaded end. 

2. Installed with headed end cast into concrete with embedment as indicated on the 
Drawings or specified, leaving threaded end projecting clear of concrete face as 
required for connection to be made. 

B. Anchor rod: 

1. Straight steel rod or bar embedded in concrete and having threads on each end. 
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2. Threaded end to be embedded in concrete fitted with nuts or plates as indicated 
on the Drawings or specified, and cast into concrete with embedment as indicated 
on the Drawings or specified, leaving threaded end projection clear of the 
concrete as required for connection to be made. 

1.4 SUBMITTALS 

A. Product data: 

1. Post-installed anchors for use in concrete and masonry. 
a. Manufacturer’s data including catalog cuts showing materials of construction, 

finishes, and details of installation for each anchor type. 

B. Quality control submittals: 

1. Submit shop drawings of members to be fabricated before starting their 
fabrication. 

2. Welder’s certificates. 

3. Submit steel fabricator's certification. 

C. Test reports: 

1. Certified copies of mill tests and analyses made in accordance with applicable 
ASTM standards, or reports from a recognized commercial laboratory, including 
chemical and tensile properties of each shipment of structural steel or part thereof 
having common properties. 

2. Current ICC-ES Report for each type of post-installed anchors to be used. 

1.5 QUALITY ASSURANCE 

A. Qualifications: 

1. Perform welding of structural metals with welders who have current AWS 
certificate for the type of welding to be performed. 

2. Steel fabricators shall be certified by the AISC or other certification recognized 
and accepted by the local building official having jurisdiction. 

3. Notify CONSTRUCTION MANAGER 24 hours minimum before starting shop 
or field welding. 

4. CONSTRUCTION MANAGER may check materials, equipment, and 
qualifications of welders. 

5. Remove welders performing unsatisfactory Work, or require to 
requalification. 



 
 

 
CITY OF IMPERIAL WWTP  STRUCTURAL STEEL 
HEADWORKS UPGRADE PROJECT 051200 - 5 
 

6. CONSTRUCTION MANAGER may use gamma ray, magnetic particle, 
dye penetrant, trepanning, or other aids to visual inspection to examine 
any part of welds or all welds. 

7. CONTRACTOR shall bear costs in connection with qualifying welders. 

8. Special inspection for the installation of chemical anchors as specified in 
Drawings is required. 

B. Certification: 

1. Steel fabricators shall be certified by the AISC or other certification 
acceptable to the local building official having jurisdiction. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packing and shipping: Deliver structural steel free from mill scale, rust, and pitting.  

B. Storage and protection: Until erection and painting, protect from weather items not 
galvanized or protected by a shop coat of paint. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Unless otherwise specified or indicated on the Drawings, materials shall conform to the 
following: 

 
Item 

 
ASTM Standard Class, Grade, Type, or 

Alloy Number 

Steel 

Plate, bars, rolled shapes 
(except W and WT shapes), 
and miscellaneous items 

A 36 -- 

Rolled W and WT shapes A 992 Grade 50 

Hollow structural sections 
(HSS): Round, square, or 
rectangular 

A 500 Grade B 

Tubing, hot-formed A 501 -- 

Round HSS A 500 Grade B 

Steel pipe A 53 Grade B 

Stainless steel 

Plate, sheet, and strip A 240 Type 304* or 316** 
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Bars and shapes A276 Type 304* or 316** 

*          Use Type 304L if material will be welded. 
  **        Use Type 316L if material will be welded. 

 
 

B. Where stainless steel is welded, use low-carbon stainless steel. 

2.2 FASTENERS 

A. General: Furnish threaded fasteners, except high strength bolts, with flat washers, and self-
locking nuts, or lock washers and nuts. 

1. Bolt heads and nuts: Hex-type. 

2. Bolts, nuts, and washers: Of domestic manufacture. 

3. Where bolts, including anchor bolts, nuts, washers, and similar fasteners are 
specified to be galvanized, galvanize in accordance with ASTM A 153. 

B. All thread rods: 

1. Type 316 stainless steel in accordance with ASTM F 593 where indicated 
on the Drawings and for use in wet and moist locations, including: 

a. Water-containing structures: 
i. Below and at water level. 

ii. Above water level: 
a)  Below top of walls of water-containing structures. 
b) Under the roof, slab, beam, or walkway of enclosed water    

containing structures. 
b. Dry side of walls of water-containing structures.  
c. Pump bases. 

2. Type 304 or Type 316 stainless steel in accordance with ASTM F 593 for 
aluminum assemblies. 

3. Hot-dip galvanized ASTM A 307 steel, or ASTM A 36 meeting the 
mechanical requirements of ASTM A 307, for galvanized assemblies and 
for applications other than those specified. 

C. All thread rods bonded with epoxy in holes drilled in concrete: As indicated on the Drawings. 

1. Type 316 stainless steel in accordance with ASTM F 593 where indicated 
on the Drawings and for use in wet and moist locations, including: 

a. Water-containing structures: 
i. Below and at water level. 

ii. Above water level: 
a) Below top of walls of water-containing structures. 
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b) Under the roof, slab, beam, or walkway of enclosed water containing 
structures. 

c) Dry side of walls of water-containing structures.  
d) Pump bases. 

2. Type 304 or Type 316 stainless steel in accordance with ASTM F 593 for 
fastening aluminum to concrete or steel. 

3. Hot-dip galvanized ASTM A 307 steel, or ASTM A 36 meeting the 
mechanical requirements of ASTM A 307, for galvanized assemblies and 
for applications other than those specified. 

D. Anchor bolts: 
 

1. Forged steel bolt with straight shaft and integral heavy hex head. 
a. Rods or bars with angle bend for embedment into and anchoring in 

concrete are not allowed. 

2. Anchor bolts, nuts, and washers: Type 316 stainless steel in accordance 
with ASTM F 593 where indicated on the Drawings and for use in wet 
and moist locations, including: 

a. Water-containing structures: 
i. Below and at water level. 

ii. Above water level: 
a) Below top of walls of water-containing structures. 
b) Under the roof, slab, beam, or walkway of enclosed water 

containing structures. 
c) Dry side of walls of water-containing structures.  
d) Pump bases. 

3. Anchor bolts, nuts, and washers: Type 304 or Type 316 stainless steel for 
fastening aluminum to concrete or steel. 

4. Anchor bolts, nuts, and washers: Hot-dip galvanized ASTM F 1554, 
Grade 36 for applications other than those specified. 

E. Anchor rods: 

1. Steel rod with straight shaft, threaded ends, and anchoring nuts or plates 
as indicated on the Drawings or specified: 

2. Anchor bolts, nuts and washers: Type 316 stainless steel in accordance 
with ASTM F 593 where indicated on the Drawings and for use in wet 
and moist locations, including: 

a. Water-containing structures: 
i. Below and at water level. 

ii. Above water level: 
a) Below top of walls of water-containing structures. 
b) Under the roof, slab, beam, or walkway of enclosed water 

containing structures. 
c) Dry side of walls of water-containing structures.  
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d) Pump bases. 

3. Anchor bolts, nuts, and washers: Type 304 or Type 316 stainless steel for 
fastening aluminum to concrete or steel. 

4. Anchor bolts, nuts, and washers: Hot-dip galvanized ASTM F 1554, 
Grade 36 for applications other than those specified. 

F. Assembly bolts: 

1. Bolts, nuts, and washers for wood baffles, collectors, and other field- assembled 
construction: Type 316 stainless steel in accordance with ASTM F 593 where 
indicated on the Drawings and for use in wet and moist locations, including: 

a. Water-containing structures: 
i. Below and at water level. 

ii. Above water level: 
a) Below top of walls of water-containing structures. 
b) Under the roof, slab, beam, or walkway of enclosed water 

containing structures. 
c) Dry side of walls of water-containing structures.  
d) Pump bases. 

2. Type 304 or Type 316 stainless steel in accordance with ASTM F 593 for aluminum 
assemblies. 

3. Hot-dip galvanized ASTM A 307 steel for galvanized assemblies and for applications 
other than those specified. 

G. Concrete anchors: 

1. Concrete anchors for anchorage to concrete: 
a. Concrete anchors shall have current ICC-ES Report that demonstrates compliance 

with ICC-ES AC193 for cracked concrete. 
b. Manufacturers: Unless noted otherwise in drawings, one of the following or equal: 

i. Hilti Incorporated, Kwik Bolt TZ Expansion Anchor. 
ii. Simpson Strong Tie, Strong Bolt Wedge Anchor. 

2. Concrete anchors for anchorage to masonry: 
a. Concrete anchors shall have current ICC-ES Report that demonstrates compliance 

with ICC-ES AC01. 
b. Manufacturers:  Unless noted otherwise in drawings, one of the following or 

equal: 
i. Hilti Incorporated, Kwik Bolt 3 Expansion Anchor. 

ii. Simpson Strong Tie, Wedge-All Anchor. 

3. Concrete anchor's integral threaded stud, wedge, washer, and nut: Type 304 or Type 316 
stainless steel in accordance with ASTM F 593 where indicated on the Drawings and for 
use in wet and moist locations, including: 

a. Water-containing structures: 
i. Below and at water level. 

ii. Above water level: 
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a) Below top of walls of water-containing structures. 
b) Under the roof, slab, beam, or walkway of enclosed water-containing 

structures. 
c) Dry side of walls of water-containing structures.  
d) Pump bases. 

4. Concrete anchor's integral threaded stud, wedge, washer, and nut: Type 304 or 316 
stainless steel in accordance with ASTM F 593 where indicated on the Drawings and for 
fastening aluminum to concrete or steel. 

5. Concrete anchor's integral threaded stud, wedge, washer, and nut: Hot-dip galvanized 
carbon steel, for applications other than those specified. 

6. Do not use slug-in, lead cinch, and similar systems relying on deformation of lead alloy 
or similar materials in order to develop holding power. 

H. Concrete inserts: 1 piece, hot-dip galvanized, integrally hot forged unit fabricated from steel in 
accordance with ASTM A 29 Hot Rolled Grade 1045 requirement. Manufacturers: One of the 
following or approved equal: 

1. Dayton Superior, F-54 Ductile Embedded Insert. 

I. Deformed bar anchors: In accordance with ASTM A 496: 

1. Manufacturers: One of the following or approved equal: 
a. Nelson Stud Welding Company, D2L Deformed Bar Anchors.  
b. Stud Welding Products, DBA (Deformed Bar) Anchors. 

J. Eyebolts: 

1. Welded or forged, when manufactured of materials other than carbon steel. 

2. Having geometric and strength characteristics of eyebolts in accordance with ASTM A 
489, Type 1. The strength characteristics include proof load requirements, breaking 
strength requirements, tensile strength requirements, bend test, and impact strength. 

K. High strength bolts: High strength bolts, nuts, and hardened flat washers shall be in 
accordance with ASTM A 325 or ASTM A 490, as indicated on the Drawings. 

L. Powder actuated fasteners: 

1. For installation in concrete or steel: Zinc coated, heat-treated, alloy steel. 

2. Fasteners not sufficiently protected against corrosion from exposure to corrosive 
conditions: Coat as necessary to make suitable for such conditions. 

3. Pins: Furnish with head or threaded stud capable of transmitting loads to shank. 

4. Pins connected to steel: Furnish with longitudinal serrations around 
circumference of shank. 
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M. Sleeve anchors: 

1. Sleeve anchors for anchorage to concrete: 
a. Sleeve anchors shall have current ICC-ES Report that demonstrates 

compliance with ICC-ES AC193 for cracked concrete. 
b. Manufacturers: One of the following or approved equal: 

i. Hilti Incorporated, HSL-3 Heavy Duty Sleeve Anchor. 

2. Sleeve anchors for anchorage to masonry: 
a. Sleeve anchors shall have current ICC-ES Report that demonstrates 

compliance with ICC-ES AC01. 
b. Manufacturers: One of the following or approved equal: 

i. Hilti Incorporated, HSL-3 Heavy Duty Sleeve Anchor. 

3. Use stainless material for aluminum and stainless attachments and carbon steel 
for steel attachments. 

4. Where indicated on the Drawings and for use in wet and moist locations, 
including locations listed below. Use Type 304 stainless steel in accordance with 
ASTM F 593 for sleeve anchor’s internal bolt, expansion sleeve, extension 
sleeve, and washer. Use Type 303 stainless steel in accordance with ASTM F 
593 for sleeve anchors expansion cone. 

a. Water-containing structures: 
i. Below and at water level. 

ii. Above water level: 
b. Below top of walls of water-containing structures. 

iii. Under the roof, slab, beam, or walkway of enclosed water-containing 
structures. 

c. Dry side of walls of water-containing structures.  
d. Pump bases. 

5. For fastening aluminum to concrete or steel, use Type 304 stainless steel in 
accordance with ASTM F 593 for sleeve anchor’s internal bolt, expansion sleeve, 
extension sleeve. Use Type 303 stainless steel in accordance with ASTM F 593 
for sleeve anchor’s expansion cone. 

6. For applications other than those specified above, use hot-dip galvanized carbon 
steel for sleeve anchor’s internal bolt, expansion sleeve, expansion cone, 
extension sleeve, and washer. 

7. The sleeve anchor shall have a nylon compression ring which compresses to 
ensure that the material being fastened is tightly secured against the concrete. 

8. Do not use slug-in, lead cinch, and similar systems relying on deformation of 
lead alloy or similar materials in order to develop holding power. 

N. Welded studs: 

1. ASTM A 108 with 50,000-pounds per square inch minimum yield strength, 
and 60,000-pounds per square inch minimum tensile strength. 
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2. Headed studs: Manufacturers: One of the following or approved equal: 
a. Nelson Stud Welding Company, S3L Shear Connectors or H4L 

Concrete Anchors. 
b. Stud Welding Products, Headed Concrete Anchors or Shear 

Connectors. 

2.3 ISOLATING SLEEVES AND WASHERS 

A. Manufacturers: One of the following or approved equal: 

1. Central Plastics Company, Shawnee, Oklahoma. 

2. Corrosion Control Products, PSI Inc., Gardena, CA. 

B. Sleeves: Mylar, 1/32 inch thick, 4,000 volts per mil dielectric strength, of proper size to 
fit bolts and extending half way into both steel washers. 

1. One (1) sleeve required for each bolt. 

C. Washers: The inside diameter of all washer shall fit over the isolating sleeve and both 
the steel and isolating washers shall have the same inside diameter and outside diameter. 

1. Proper size to fit bolts. Two insulating washers are required for each bolt. 

2. Two 1/8-inch thick steel washers for each bolt. 

3. G3 Phenolic: 
a. Thickness: 1/8 inch. 
b. Base material: Glass.  
c. Resin: Phenolic. 
d. Water absorption: 2 percent. 
e. Hardness (Rockwell): 100. 
f. Dielectric strength: 450 volts per mil. 
g. Compression strength: 50,000 pounds per square inch.  
h. Tensile strength: 20,000 pounds per square inch. 
i. Maximum operating temperature: 350 degrees Fahrenheit. 

2.4 GALVANIZED SURFACE REPAIR 

A. Manufacturers: One of the following or approved equal: 

1. Galvinox. 

2. Galvo-Weld. 

2.5 THREAD COATING 

A. Manufacturers: One of the following or approved equal: 
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1. Never Seez Compound Corporation, Never-Seez. 

2. Oil Research, Inc., WLR No. 111. 

2.6 SUPPLEMENTARY PARTS 

A. Furnish as required for complete structural steel erection, whether or not such parts and 
Work are specified or indicated on the Drawings. 

2.7 FABRICATION 

A. Shop assembly: 

1. Fabricate structural steel in accordance with AISC "Specification for the 
Structural Steel Buildings - Allowable Stress Design and Plastic Design," 
unless otherwise specified or modified by applicable regulatory requirements. 

2. Where anchors, connections, or other details of structural steel are not 
specifically indicated on the Drawings or specified, their material, size and 
form shall be equivalent in quality and workmanship to items specified. 

3. For Structural members such as W shapes, S shapes, channels, angles, and 
similar rolled shapes not available in quantity, size, and type of stainless steel 
specified or indicated on the Drawings: 

a. Make full penetration welds between pieces of plate to attain same or 
higher section modulus and moment of inertia as members indicated on 
the Drawings. 

b. Fabricate shapes using laser-fused full penetration joints. Fabricate 
shapes from dual grade stainless steel, fabricate beams and channels to 
ASTM A 6 tolerances. 

i. Manufacturers: The following, or equal: 
a) Stainless Structurals, LLC, Jacksonville, FL. 

4. Where galvanizing is required, hot-dip galvanize structural steel after 
fabrication in accordance with ASTM A 123: 

a. Do not electro-galvanize or mechanically-galvanize unless specified or 
accepted by CONSTRUCTION MANAGER. 

b. Re-straighten galvanized items that bend or twist during galvanizing. 

5. Round off sharp and hazardous projections and grind smooth. 

6. Take measurements necessary to properly fit work in the field. Take 
responsibility for and be governed by the measurements and proper working 
out of all the details. 

7. Take responsibility for correct fitting of all metalwork. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: Examine Work in place to verify that it is satisfactory to 
receive the Work of this Section. If unsatisfactory conditions exist, do not begin this 
Work until such conditions have been corrected. 

3.2 ERECTION 

A. General: 

1. Fabricate structural and foundry items to true dimensions without warp or 
twist. 

2. Form welded closures neatly, and grind off smooth where weld material 
interferes with fit or is unsightly. 

3. Install structural items accurately and securely, true to level, plumb, in correct 
alignment and grade, with all parts bearing or fitting structure or equipment for 
which intended. 

4. Do not cock out of alignment, re-drill, reshape, or force fit fabricated items. 

5. Place anchor bolts or other anchoring devices accurately and make surfaces 
that bear against structural items smooth and level. 

 

6. Rigidly support and brace structural items needing special alignment to preserve 
straight, level, even, and smooth lines. Keep structural items braced until 
concrete, grout, or dry pack mortar has hardened for 48 hours minimum. 

7. Erect structural steel in accordance with AISC "Specification for Structural Steel 
Buildings - Allowable Stress Design and Plastic Design," unless otherwise 
specified or modified by applicable regulatory requirements. 

8. Where anchors, connections, and other details of structural steel erection are not 
specifically indicated on the Drawings or specified, form, locate, and attach with 
equivalent in quality and workmanship to items specified. 

9. Round off sharp or hazardous projections and grind smooth. 

10. Paint or coat steel items as specified in Section 098000. 

B. Welding - General: 

1. Make welds full penetration type, unless otherwise indicated on the Drawings. 

2. Remove backing bars and weld tabs after completion of weld. Repair defective 
welds observed after removal of backing bars and weld tabs. 
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C. Welding stainless steel: 

1. General: Comply in accordance with AWS D1.6. 

D. Welding carbon steel: 

1. General: Comply in accordance with AWS D1.1: 
a. Weld ASTM A 36 and A 992 structural steel, ASTM A 500 and A 501 

structural tubing, and ASTM A 53 pipe with electrodes conforming in 
accordance with AWS A5.1, using E70XX electrodes; AWS A5.17, using 
F7X-EXXX electrodes; or AWS A5.20, using E7XT-X electrodes: 

i. Field repair cut or otherwise damaged galvanized surfaces to 
equivalent original condition using a galvanized surface repair. 

E. Interface with other products: 

1. Where steel fasteners come in contact with aluminum or other dissimilar metals, 
bolt with stainless steel bolts and separate or isolate from dissimilar metals with 
isolating sleeves and washers. 

a. Prior to installing nuts, coat threads of stainless steel fasteners with thread 
coating to prevent galling of threads. 

F. Fasteners: 

1. General: 
a. Install bolts, including anchor bolts and concrete anchors, to project 2 

threads minimum, but 1/2 inch maximum beyond nut. 
b. For bolts identified as ASTM A 325 and A 490, see tightening 

requirements under “High Strength Bolts.” 
c. Unless otherwise specified, tighten bolts, including anchor bolts and 

concrete anchors, to the "snug-tight" condition, defined as tightness 
attained by a few impacts of an impact wrench or the full effort of a man 
using an ordinary spud wrench. 

2. All thread rods bonded in drilled holes in concrete with epoxy: As indicated on 
the Drawings. 

3. Anchor bolts: 
a. Cast-in-place when concrete is placed. 
b. Accurately locate anchor bolts embedded in concrete with bolts 

perpendicular to surface from which they project. 
c. Do not allow anchor bolts to touch reinforcing steel. 
d. Where anchor bolts are within 1/4 inch of reinforcing steel, isolate with a 

minimum of 4 wraps of 10-mil polyvinyl chloride tape in area adjacent to 
reinforcing steel. 

e. In anchoring machinery bases subject to heavy vibration, use 2 nuts, with 
1 serving as a locknut. 

f. Where bolts are indicated on the Drawings for future use, first coat 
thoroughly with nonoxidizing wax, then turn nuts down full depth of 
thread and neatly wrap exposed thread with waterproof polyvinyl tape. 
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g. Furnish anchor bolts with standard hex bolt head or an equivalent head 
acceptable to ENGINEER unless otherwise indicated on the Drawings. 
“L” or “J” anchor bolts are not equivalent to an anchor bolt with a hex bolt 
head. 

h. Minimum anchor bolt embedment: 10-bolt diameters, unless longer 
embedment is indicated on the Drawings. 

i. Where indicated on the Drawings, set anchor bolts in metal sleeves having 
inside diameter approximately 2 inches greater than bolt diameter and 
minimum 10-bolt diameters long. Seal top of sleeve to prevent grout from 
filling sleeve. 

j. Anchor bolts may be cast in concrete in lieu of using concrete anchors. 

4. Chemical anchors: 
a. Install anchors in accordance with approved ICC-ES Report. Where 

conflict exists between the approved ICC-ES Report and the requirements 
in this Section, the requirements of the Evaluation Service Report shall 
control. 

b. Accurately locate concrete anchors and set perpendicular to surfaces from 
which they project. 

c. Drilling holes: 
i. Do not damage or cut existing reinforcing bars, electrical conduits, or 

other items embedded in the existing concrete without acceptance by 
ENGINEER. 

ii. Determine location of reinforcing bars, or other obstructions with a 
non-destructive indicator device. 

d. Hole drilling equipment: 
i. Electric or pneumatic rotary type with light or medium impact. 

ii. Drill bits: Carbide-tipped in accordance with ANSI B212-15. 
iii. Hollow drills with flushing air systems are preferred. Air shall be free 

of oil, water, or other contaminants which will reduce bond. 
iv. Where edge distances are less than 2 inches, use lighter impact 

equipment to prevent microcracking and concrete spalling during 
drilling process. 

e. Hole diameter: 
i. As recommended by chemical anchor cartridge manufacturer. 

f. Install all thread rods to depth, spacings, and locations as indicated on the 
Drawings. 

g. Cleaning holes: 
i. Insert long air nozzle into hole and blow out loose dust. Use air which 

is free of oil, water, or other contaminants which will reduce bond. 
ii. Use a stiff bristle brush to vigorously brush hole to dislodge 

compacted drilling dust. 
iii. Repeat step  
iv. Repeat above steps as required to remove drilling dust or other 

material which will reduce bond. The hole shall be clean and dry. 
h. Cleaning all thread rods: 

i. Degrease over embedment length. The all thread rods shall be free of 
oil, grease, paint, dirt, mill scale, rust, or other coatings that will 
reduce bond. 
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5. Concrete anchors: 
a. Do not use concrete anchors in lieu of anchor bolts. 
b. Install anchors in accordance with approved ICC-ES Report. Where 

conflict exists between the approved ICC-ES Report and the requirements 
in this Section, the requirements of the Evaluation Service Report shall 
control. 

c. Accurately locate concrete anchors and set perpendicular to surfaces from 
which they project. 

d. Unless noted otherwise in the Drawings Minimum embedment lengths 
shall be 

  
Diameter 

Inches 
Embedment Length 

Inches 

1/4 2 

3/8 2-1/2 

1/2 4-1/8 

5/8 4-1/2 

3/4 6-1/2 

 
 

e.  Drilling holes: 
i. Do not damage or cut existing reinforcing bars, electrical conduits, or 

other items embedded in the existing concrete without acceptance by 
ENGINEER. 

ii. Determine location of reinforcing bars, or other obstructions with a 
non-destructive indicator device. 

iii. Remove dust and debris from hole using compressed air. 
f. Hole drilling equipment: 

i. Electric or pneumatic rotary type with light or medium impact. 
ii. Drill bits: Carbide-tipped in accordance with ANSI B212-15. 

iii. Hollow drills with flushing air systems are preferred. 
iv. Where edge distances are less than 2 inches, use lighter impact 

equipment to prevent microcracking and concrete spalling during 
drilling process. 

6. Deformed bar anchors: 
a. Butt weld with automatic stud welding gun as recommended by 

manufacturer. 
b. Ensure butt weld develops full strength of the anchor. 

7. High strength bolts: 
a. Consider connections with high strength bolts to be slip critical structural 

connections, unless otherwise indicated on the Drawings. 
b. Connections with high strength bolts shall conform in accordance with 

AISC Specification for Structural Joints Using ASTM A 325 or A 490 
Bolts.  



 
 

 
CITY OF IMPERIAL WWTP  STRUCTURAL STEEL 
HEADWORKS UPGRADE PROJECT 051200 - 17 
 

c. Furnish hardened flat washer: 
i. Under element, nut, or bolt head, turned in tightening. 

ii. On outer plies for short slotted holes 
d. Verify adequate tightening of bolts by means of tension indicator washers 

placed as indicated in ASTM F 959, Figure 1. 

8. Powder actuated fasteners: Use powder actuated fasteners only for applications 
indicated on the Drawings or specified. 

9. Sleeve anchors: 
a. Do not use sleeve anchors in lieu of anchor bolts. 
b. Install anchors in accordance with approved ICC-ES Report. Where 

conflict exists between the approved ICC-ES Report and the requirements 
in this Section, the requirements of the Evaluation Service Report shall 
control. 

c. The sleeve anchor bolt shall be removable and the expansion sleeve shall 
be flush with the concrete surface when installed. 

d. Accurately locate sleeve anchors and set perpendicular to surfaces from 
which they project. 

e. Unless noted otherwise in the Drawings the minimum embedment lengths 
shall be: 

  
Diameter (inches) Embedment Length 

(inches) 
0.47                    3-1/8 

0.63     4-1/8 

0.79     5-1/8 
 

f. Drilling holes: 
i. Do not damage or cut existing reinforcing bars, electrical conduits, or 

other items embedded in the existing concrete without acceptance by 
ENGINEER. 

ii. Determine location of reinforcing bars, or other obstructions with a 
non-destructive indicator device. 

iii. Remove dust and debris from hole using compressed air. 
g. Hole drilling equipment: 

i. Electric or pneumatic rotary type with light or medium impact. 
ii. Drill bits: Carbide-tipped in accordance with ANSI B212-15. 

iii. Hollow drills with flushing air systems are preferred. 
iv. Where edge distances are less than 2 inches, use lighter impact 

equipment to prevent microcracking and concrete spalling during 
drilling process. 

10. Welded studs: 
a. Butt weld with automatic stud welding gun as recommended by the 

manufacturer. 
b. Ensure butt weld develops full strength of the stud. 
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11. Undercut anchors: 
a. Install anchors in accordance with approved ICC-ES Report. Where 

conflict exists between the approved ICC-ES Report and the requirements 
in this Section, the requirements of the Evaluation Service Report shall 
control. 

b. Accurately locate concrete anchors and set perpendicular to surfaces from 
hich they project. 

  
        Diameter (inches)      Embedment Length 

(inches) 

0.39 4 

0.47 5 

0.63          7-1/2 

0.79          9-7/8 
 

c. Drilling holes: 
i. Do not damage or cut existing reinforcing bars, electrical conduits, or 

other items embedded in the existing concrete without acceptance by 
ENGINEER. 

ii. Determine location of reinforcing bars, or other obstructions with a 
non-destructive indicator device. 

d. Hole drilling equipment: 
i. Electric or pneumatic rotary type with light or medium impact. 

ii. Drill bits: Carbide-tipped in accordance with ANSI B212-15. 
iii. Hollow drills with flushing air systems are preferred. 
iv. Where edge distances are less than 2 inches, use lighter impact 

equipment to prevent microcracking and concrete spalling during 
drilling process. 

v. Undercut bottom of hole using manufacturer’s recommended tools and 
procedures. 

 
END OF SECTION 051200 
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SECTION 055000 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Miscellaneous steel framing and supports. 
2. Shelf angles. 
3. Metal ladders. 
4. Metal floor plate and supports. 
5. Structural-steel door frames. 
6. Miscellaneous steel trim. 
7. Metal bollards. 
8. Pipe guards. 
9. Abrasive metal nosings, treads, and thresholds. 
10. Loose bearing and leveling plates. 

B. Products furnished, but not installed, under this Section include the following: 

 
1. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated 

to be cast into concrete or built into unit masonry. 
2. Steel weld plates and angles for casting into concrete for applications where they are not 

specified in other Sections. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Metal nosings and treads. 
2. Paint products. 
3. Grout. 

B. Shop Drawings:  Show fabrication and installation details.  Include plans, elevations, sections, 
and details of metal fabrications and their connections.  Show anchorage and accessory items. 

C. Samples for Verification:  For each type and finish of extruded nosing and tread. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance of Aluminum Ladders:  Aluminum ladders, including landings, shall 
withstand the effects of loads and stresses within limits and under conditions specified in 
ANSI A14.3. 

B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes acting on exterior metal fabrications by preventing buckling, opening of joints, 
overstressing of components, failure of connections, and other detrimental effects. 

1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces. 

2.2 METALS 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise 
indicated.  For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

C. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 

D. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

E. Rolled-Stainless-Steel Floor Plate:  ASTM A 793. 

F. Abrasive-Surface Floor Plate:  Steel plate with abrasive granules rolled into surface or with 
abrasive material metallically bonded to steel. 

G. Steel Tubing:  ASTM A 500/A 500M, cold-formed steel tubing. 

H. Steel Pipe:  ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated. 

I. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with MFMA-4. 

1. Size of Channels:  As indicated. 
2. Material:  Galvanized steel, ASTM A 653/A 653M, commercial steel, Type B, with G90 

coating; 0.108-inch nominal thickness. 
3. Material:  Cold-rolled steel, ASTM A 1008/A 1008M, commercial steel, Type B; 0.0966-

inch minimum thickness; hot-dip galvanized after fabrication. 

J. Cast Iron:  Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless 
otherwise indicated. 

K. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T6. 

L. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6. 
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M. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F. 

N. Bronze Extrusions:  ASTM B 455, Alloy UNS No. C38500 (extruded architectural bronze). 

O. Bronze Castings:  ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or No. C84400 
(leaded semired brass). 

P. Nickel Silver Castings:  ASTM B 584, Alloy UNS No. C97600 (20 percent leaded nickel 
bronze). 

Q. Corrosion Protection: Unless otherwise shown, miscellaneous metalwork of fabricated steel, 
which will be used in a corrosive environment and/or will be submerged in water/wastewater 
shall be coated in accordance with Section 098000 “Protective Coatings”, and shall not be 
galvanized prior to coating.  All other miscellaneous steel metalwork shall be hot-dip 
galvanized after fabrication as specified herein. 

R. Stainless Steel:  Stainless steel metal work shall be of Type 316 stainless steel. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use 
and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941, 
Class Fe/Zn 5, at exterior walls.  Select fasteners for type, grade, and class required. 

1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless-steel fasteners for fastening stainless steel. 
3. Provide stainless-steel fasteners for fastening nickel silver. 
4. Provide bronze fasteners for fastening bronze. 

B. Steel Bolts and Nuts:  Except as otherwise specified herein, steel for bolts, anchor bolts and cap 
screws shall be in accordance with the requirements of ASTM A 307 Grade  B, or threaded 
parts of ASTM A 36 and shall meet the following additional requirements 

1. The nut material shall be free-cutting steel. 

2. The nuts shall be capable of developing the full strength of the bolts.  Threads shall be 
Coarse Thread Series conforming to the requirements of the American Standard for 
Screw Threads.  All bolts and cap screws shall have hexagon heads and nuts shall be 
Heavy Hexagon Series. 

3. The length of all bolts shall be such that after joints are made up, each bolt shall extend 
through the entire nut, but in no case more than 1/2-inch beyond the nut. 

C. Stainless Steel Bolts and Nuts:  Regular hexagon-head annealed stainless steel bolts, ASTM F 
593; with hex nuts, ASTM F 594: and, where indicated, flat washers; Alloy Group 1.  Unless 
otherwise shown or approved, all bolts, anchor bolts, washers and nuts which are buried, 
submerged or below the top of the wall inside any hydraulic structure shall be of Type 316 
stainless steel. 
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D. Cast-in-Place Anchors in Concrete:  Either threaded type or wedge type unless otherwise 
indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or 
ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, all hot-dip 
galvanized per ASTM F 2329. 

E. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors. 

1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with 
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated. 

2. Material for Exterior Locations and Where Stainless Steel Is Indicated:  Alloy Group 1 
stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594. 

F. Slotted-Channel Inserts:  Cold-formed, hot-dip galvanized-steel box channels (struts) complying 
with MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or studs not less than 
3 inches long at not more than 8 inches o.c.  Provide with temporary filler and tee-head bolts, 
complete with washers and nuts, all zinc-plated to comply with ASTM B 633, Class Fe/Zn 5, as 
needed for fastening to inserts. 

2.4 MISCELLANEOUS MATERIALS 

A. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

B. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

C. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M. 

D. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107/C 1107M.  Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 

E. Concrete:  Comply with requirements in Section 033000 "Cast-in-Place Concrete" . 

2.5 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Use connections 
that maintain structural value of joined pieces. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges.  Remove 
sharp or rough areas on exposed surfaces. 

C. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
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4. At exposed connections, finish exposed welds and surfaces smooth and blended. 

D. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 
welds where possible.  Locate joints where least conspicuous. 

E. Fabricate seams and other connections that are exposed to weather in a manner to exclude 
water.  Provide weep holes where water may accumulate. 

F. Where units are indicated to be cast into concrete or built into masonry, equip with integrally 
welded steel strap anchors not less than 8 inches from ends and corners of units and 24 inches 
o.c. 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as needed to 
complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 
indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent 
construction. 

C. Fabricate steel pipe columns for supporting wood frame construction from steel pipe with steel 
baseplates and top plates as indicated.  Drill or punch baseplates and top plates for anchor and 
connection bolts and weld to pipe with fillet welds all around.  Make welds the same size as 
pipe wall thickness unless otherwise indicated. 

2.7 SHELF ANGLES 

A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete 
framing.  Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6 
inches from ends and 24 inches o.c., unless otherwise indicated. 

B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and 
concrete. 

C. Galvanize shelf angles located in exterior walls. 

D. Prime shelf angles located in exterior walls with primer specified in Section 098000 "Protective 
Coatings." 

E. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete. 

2.8 METAL LADDERS 

A. General: 

1. Comply with ANSI A14.3. 
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B. Steel Ladders: 

1. Ladders which may be partially or wholly submerged or which are located inside a 
hydraulic structure shall be entirely of Type 316 stainless steel.  All other ladders shall be 
of carbon steel, hot-dip galvanized after fabrication unless noted otherwise on the 
drawings. 

2. Space siderails 18 inches apart unless otherwise indicated. 
3. Siderails:  As indicated. 
4. Rungs:  1/2-inch- diameter steel bars. 
5. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces. 
6. Provide nonslip surfaces on top of each rung. 

2.9 METAL FLOOR PLATE 

A. Fabricate from rolled-stainless-steel floor plate of thickness indicated below: 

1. Thickness:   As indicated. 

B. Provide stainless-steel angle supports as indicated. 

C. Provide flush stainless-steel bar drop handles for lifting removable sections, one at each end of 
each section. 

2.10 STRUCTURAL-STEEL DOOR FRAMES 

A. Fabricate structural-steel door frames from steel shapes, plates, and bars of size and to 
dimensions indicated, fully welded together, with 5/8-by-1-1/2-inch steel channel stops.  Plug-
weld built-up members and continuously weld exposed joints.  Reinforce frames and drill and 
tap as necessary to accept finish hardware. 

1. Provide with integrally welded steel strap anchors for securing door frames into adjoining 
concrete or masonry. 

B. Galvanize exterior steel frames. 

C. Prime exterior steel frames with primer specified in Section 098000 "Protective Coatings." 

2.11 MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown 
with continuously welded joints and smooth exposed edges.  Miter corners and use concealed 
field splices where possible. 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with 
other work. 

C. Galvanize exterior miscellaneous steel trim. 
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D. Prime exterior miscellaneous steel trim with primer specified in Section 098000 "Protective 
Coatings." 

2.12 METAL BOLLARDS 

A. Fabricate metal bollards from 1/4-inch wall-thickness, steel shapes, as indicated. 

B. Prime and coat bollards with coatings specified in Section 098000 "Protective Coatings." 

2.13 PIPE GUARDS 

A. Fabricate pipe guards from 3/8-inch- thick by 12-inch- wide steel plate, bent to fit flat against 
the wall or column at both ends and to fit around pipe with 2-inch clearance between pipe and 
pipe guard.  Drill each end for two 3/4-inch anchor bolts. 

B. Galvanize pipe guards. 

C. Prime pipe guards with primer specified in Section 098000 "Protective Coatings." 

2.14 ABRASIVE METAL NOSINGS, TREADS, AND THRESHOLDS 

A. Cast-Metal Units:  Cast aluminum, with an integral-abrasive, as-cast finish consisting of 
aluminum oxide, silicon carbide, or a combination of both. 

B. Provide anchors for embedding units in concrete, either integral or applied to units, as standard 
with manufacturer. 

C. Drill for mechanical anchors and countersink.  Locate holes not more than 4 inches from ends 
and not more than 12 inches o.c. 

D. Apply bituminous paint to concealed surfaces of cast-metal units. 

E. Apply clear lacquer to concealed surfaces of extruded units. 

2.15 LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 
construction.  Drill plates to receive anchor bolts and for grouting. 

2.16 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported from 
concrete construction as needed to complete the Work.  Provide each unit with no fewer than 
two integrally welded steel strap anchors for embedding in concrete. 
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2.17 FINISHES, GENERAL 

A. Finish metal fabrications after assembly. 

2.18 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for 
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products. 

B. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded 
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 

1. Shop prime with primers specified in Section 098000 "Protective Coatings" are indicated. 

C. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below: 

1. Exterior Items:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Items Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE No. 3, "Commercial 

Blast Cleaning." 
3. Items Indicated to Receive Primers Specified in Section 099600 "High-Performance 

Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
4. Other Items:  SSPC-SP 3, "Power Tool Cleaning." 

D. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification 
No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 
metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with 
edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 
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D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

3.2 INSTALLING METAL BOLLARDS 

A. Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before 
installing. 

B. Anchor bollards in concrete.  Fill annular space around bollard solidly with concrete. 

C. Anchor bollards in place with concrete footings.  Place concrete and vibrate or tamp for 
consolidation.  Support and brace bollards in position until concrete has cured. 

D. Fill bollards solidly with concrete, mounding top surface to shed water. 

3.3 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 
improve bond to surfaces.  Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members have 
been positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims but, if 
protruding, cut off flush with edge of bearing plate before packing with nonshrink grout.  Pack 
grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.4 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas.  Paint uncoated and abraded areas with the same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780/A 780M. 

END OF SECTION 055000 
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SECTION 055100 - METAL STAIRS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Steel-framed stairs. 
2. Aluminum-framed stairs.  
3. Aluminum tube railings attached to metal stairs. 

B. See Section 055213 "Pipe and Tube Railings" for pipe and tube railings not attached to metal 
stairs or to walls adjacent to metal stairs. 

C. See Section 055300 “Metal Grating” for tread requirements. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance of Stairs:  Metal stairs shall withstand the effects of gravity loads and 
the following loads and stresses within limits and under conditions indicated. 

1. Uniform Load:  100 lbf/sq. ft.. 
2. Concentrated Load:  300 lbf applied on an area of 4 sq. in.. 
3. Uniform and concentrated loads need not be assumed to act concurrently. 
4. Stair Framing:  Capable of withstanding stresses resulting from railing loads in addition 

to loads specified above. 
5. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch, 

whichever is less. 

B. Structural Performance of Railings:  Railings shall withstand the effects of gravity loads and the 
following loads and stresses within limits and under conditions indicated. 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 

a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft. 
b. Infill load and other loads need not be assumed to act concurrently. 

C. Seismic Performance:  Metal stairs shall withstand the effects of earthquake motions determined 
according to ASCE/SEI 7. 

1. Component Importance Factor is 1.5. 
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1.3 ACTION SUBMITTALS 

A. Product Data:  For metal stairs. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1.4 QUALITY ASSURANCE 

A. NAAMM Stair Standard:  Comply with "Recommended Voluntary Minimum Standards for 
Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair designated, 
unless more stringent requirements are indicated. 

1. Preassembled Stairs:  Commercial class. 
2. Industrial-Type Stairs:  Industrial class. 

PART 2 - PRODUCTS 

2.1 METALS 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise 
indicated.  For components exposed to view in the completed Work, provide materials without 
seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

C. Steel Tubing:  ASTM A 500 (cold formed). 

D. Uncoated, Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, either commercial steel, Type B, 
or structural steel, Grade 25, unless another grade is required by design loads; exposed. 

E. Uncoated, Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, either commercial steel, Type B, 
or structural steel, Grade 30, unless another grade is required by design loads. 

F. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T6. 

G. Provide anchors for embedding units in concrete, either integral or applied to units, as standard 
with manufacturer. 

H. Apply bituminous paint to concealed surfaces of cast-metal units set into concrete. 

I. Apply clear lacquer to concealed surfaces of extruded units set into concrete. 

J. Fasteners:  Provide stainless steel fasteners with coating complying with ASTM B 633 or 
ASTM F 1941, Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where built into exterior 
walls.  Select fasteners for type, grade, and class required. 
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2.2 FABRICATION, GENERAL 

A. Provide complete stair assemblies, including metal framing, hangers, struts, railings, clips, 
brackets, bearing plates, and other components necessary to support and anchor stairs and 
platforms on supporting structure. 

1. Join components by welding unless otherwise indicated. 
2. Use connections that maintain structural value of joined pieces. 
3. Fabricate treads and platforms of exterior stairs so finished walking surfaces slope to 

drain. 

B. Preassembled Stairs:  Assemble stairs in shop to greatest extent possible.  Disassemble units 
only as necessary for shipping and handling limitations. 

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges.  Remove 
sharp or rough areas on exposed surfaces. 

D. Form bent-metal corners to smallest radius possible without impairing work. 

E. Weld connections to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Weld exposed corners and seams continuously unless otherwise indicated. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 
where possible.  Locate joints where least conspicuous. 

G. Fabricate joints that will be exposed to weather in a manner to exclude water.  Provide weep 
holes where water may accumulate. 

2.3 ALUMINUM-FRAMED STAIRS 

A. Stair Framing: 

1. Fabricate stringers of aluminum plates or channels. 
2. Construct platforms of aluminum plate or channel headers and miscellaneous framing 

members as needed to comply with performance requirements. 
3. If using bolts, fabricate and join so bolts are not exposed on finished surfaces. 
4. Where stairs are enclosed by gypsum board assemblies, provide hanger rods or struts to 

support landings from floor construction above or below. 
5. Where masonry walls support metal stairs, provide temporary supporting struts designed 

for erecting steel stair components before installing masonry. 

2.4 STEEL-FRAMED STAIRS 

A. Stair Framing: 
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1. Fabricate stringers of steel plates or channels. 
2. Construct platforms of steel plate or channel headers and miscellaneous framing 

members as needed to comply with performance requirements. 
3. If using bolts, fabricate and join so bolts are not exposed on finished surfaces. 
4. Where stairs are enclosed by gypsum board assemblies, provide hanger rods or struts to 

support landings from floor construction above or below. 
5. Where masonry walls support metal stairs, provide temporary supporting struts designed 

for erecting steel stair components before installing masonry. 

B. Metal-Pan Stairs:  Form risers, subtread pans, and subplatforms to configurations shown from 
steel sheet of thickness needed to comply with performance requirements but not less than 
0.067 inch. 

1. At Contractor's option, provide stair assemblies with metal-pan subtreads filled with 
reinforced concrete during fabrication. 

2. Provide epoxy-resin-filled treads, reinforced with glass fibers, with slip-resistant, 
abrasive surface. 

C. Abrasive-Coating-Finished, Formed-Metal Stairs:  Form risers, treads, and platforms to 
configurations shown from steel sheet of thickness needed to comply with performance 
requirements but not less than 0.097 inch.  Finish tread and platform surfaces with 
manufacturer's standard epoxy-bonded abrasive finish. 

D. Metal Floor Plate Stairs:  Form treads and platforms to configurations shown from rolled-steel 
floor plate of thickness needed to comply with performance requirements, but not less than 1/8 
inch.  Form treads with integral nosing and back edge stiffener.  Weld steel supporting brackets 
to stringers and weld treads to brackets. 

E. Metal Bar-Grating Stairs:  Comply with NAAMM MBG 531, "Metal Bar Grating Manual." 

1. Fabricate treads and platforms from steel grating with crossbars at 4 inches o.c. 
2. Fabricate grating treads with nosing and with steel angle or steel plate carrier at each end 

for stringer connections.  Secure treads to stringers with bolts. 

2.5 ALUMINUM BAR GRATING 

A. Where aluminum stairs are indicated, use aluminum bar grating, in accordance with Section 
055300, “Metal Grating”. 

2.6 STAIR RAILINGS 

A. Aluminum Tube Railings:  Fabricate railings to comply with requirements indicated for design, 
dimensions, details, finish, and member sizes, including wall thickness of tube, post spacings, 
and anchorage, but not less than that needed to withstand indicated loads. 

1. Rails and Posts:  1-1/2-inch- square top and bottom rails and 1-1/2-inch- square posts. 
2. Picket Infill:  1/2-inch- square pickets spaced less than 4 inches clear. 

B. Riveted Connections:  Fabricate railings with riveted connections. 
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C. Form changes in direction of railings with fittings. 

D. Form curves by bending members in jigs to produce uniform curvature without buckling. 

E. Close exposed ends of railing members with prefabricated end fittings. 

F. Provide wall returns at ends of wall-mounted handrails. 

G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, 
miscellaneous fittings, and anchors for interconnecting components and for attaching to other 
work. 

1. Connect posts to stair framing by direct welding. 

H. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant material, to 
transfer wall bracket loads through wall finishes.  Size fillers to suit wall finish thicknesses. 

2.7 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Finish metal stairs after assembly. 

C. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for 
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products. 

D. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with SSPC-
SP 6/NACE No. 3, "Commercial Blast Cleaning." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 
metal stairs.  Set units accurately in location, alignment, and elevation, measured from 
established lines and levels and free of rack. 

B. Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete 
unless otherwise indicated. 

C. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 
not to be left as exposed joints.  Do not weld, cut, or abrade surfaces of exterior units that have 
been hot-dip galvanized after fabrication. 

D. Field Welding:  Comply with requirements for welding in "Fabrication, General" Article. 

E. Place and finish concrete fill for treads and platforms to comply with Section 033000 "Cast-in-
Place Concrete." 
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1. Install abrasive nosings with anchors fully embedded in concrete. 

F. Install precast concrete treads with adhesive supplied by manufacturer. 

G. Attach handrails to wall with wall brackets.  Use type of bracket with flange tapped for 
concealed anchorage to threaded hanger bolt. 

3.2 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint, and paint exposed areas with same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 055100 
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SECTION 055213 - PIPE AND TUBE RAILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Aluminum pipe and tube railings. 

B. See Section 055100 "Metal Stairs" for tube railings associated with metal stairs. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Railings shall withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 

a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft.. 
b. Infill load and other loads need not be assumed to act concurrently. 

B. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Manufacturer's product lines of mechanically connected railings. 
2. Railing brackets. 
3. Grout, anchoring cement, and paint products. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

C. Samples:  For each type of exposed finish required. 
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PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as 
supported rails unless otherwise indicated. 

2.2 STEEL AND IRON 

A. Tubing:  ASTM A 500 (cold formed). 

B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless 
another grade and weight are required by structural loads. 

C. Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

D. Cast Iron:  Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless 
otherwise indicated. 

E. Expanded Metal:  ASTM F 1267, Type I (expanded), Class 1 (uncoated). 

F. Perforated Metal:  Cold-rolled steel sheet, ASTM A 1008/A 1008M, or hot-rolled steel sheet, 
ASTM A 1011/A 1011M, commercial steel Type B. 

2.3 ALUMINUM 

A. Aluminum, General:  Provide alloy and temper recommended by aluminum producer and 
finisher for type of use and finish indicated, and with not less than the strength and durability 
properties of alloy and temper designated below for each aluminum form required. 

B. Extruded Bars and Tubing:  ASTM B 221, Alloy 6063-T5/T52. 

C. Extruded Structural Pipe and Round Tubing:  ASTM B 429/B 429M, Alloy 6063-T6. 

D. Drawn Seamless Tubing:  ASTM B 210, Alloy 6063-T832. 

E. Plate and Sheet:  ASTM B 209, Alloy 6061-T6. 

F. Die and Hand Forgings:  ASTM B 247, Alloy 6061-T6. 

G. Castings:  ASTM B 26/B 26M, Alloy A356.0-T6. 

H. Perforated Metal:  Aluminum sheet, ASTM B 209, Alloy 6061-T6, 0.063 inch thick, with 1/4-
inch holes 3/8 inch o.c. in staggered rows. 

2.4 STAINLESS STEEL 

A. Tubing:  ASTM A 554, Grade MT 304. 
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B. Pipe:  ASTM A 312/A 312M, Grade TP 304. 

C. Castings:  ASTM A 743/A 743M, Grade CF 8 or CF 20. 

D. Plate and Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304. 

E. Expanded Metal:  ASTM F 1267, Type I (expanded), Class 3 (corrosion-resistant steel), made 
from stainless-steel sheet, ASTM A 240/A 240M or ASTM A 666, Type 304. 

2.5 MISCELLANEOUS MATERIALS 

A. Fasteners:  Provide the following: 
1. Aluminum Railings:  Type 304 stainless-steel fasteners. 

B. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors capable of 
sustaining, without failure, a load equal to six times the load imposed when installed in unit 
masonry and four times the load imposed when installed in concrete, as determined by testing 
according to ASTM E 488, conducted by a qualified independent testing agency. 

C. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded. 

D. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for 
interior and exterior applications. 

E. Support Brackets:  Handrail support brackets shall match the same material of the handrails 
with a finish that matches the handrail or railing of which they are a part. 

F. Toeboards:  Toeboard for pipe railing shall be as indicated. 

G. Socket Grout:  Non-shrink grout for handrail post sockets shall consist of an inorganic, non-
metallic, pre-mixed grout with a minimum 28-day compressive strength of 4,000 psi. 

2.6 FABRICATION 

A. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1/32 inch unless otherwise indicated.  Remove sharp or rough areas on exposed 
surfaces. 

B. Form work true to line and level with accurate angles and surfaces. 

C. Welded Connections:  Cope components at connections to provide close fit, or use fittings 
designed for this purpose.  Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove flux immediately. 
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4. At exposed connections, finish exposed surfaces smooth and blended so no roughness 
shows after finishing and welded surface matches contours of adjoining surfaces. 

D. Welded Connections for Aluminum Pipe:  Fabricate railings to interconnect members with 
concealed internal welds that eliminate surface grinding, using manufacturer's standard system 
of sleeve and socket fittings. 

E. Nonwelded Connections:  Connect members with concealed mechanical fasteners and fittings.  
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints. 

F. Bend members in jigs to produce uniform curvature without buckling or otherwise deforming 
exposed surfaces. 

G. Close exposed ends of railing members with prefabricated end fittings. 

H. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. 

I. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, 
and anchors to interconnect railing members to other work unless otherwise indicated. 

1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-
resistant fillers to transfer loads through wall finishes. 

2.7 STEEL AND IRON FINISHES 

A. Galvanized Railings: 

1. Hot-dip galvanize steel and iron railings, including hardware, after fabrication. 
2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings. 
3. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware. 

B. Preparing Galvanized Railings for Shop Priming:  After galvanizing, thoroughly clean railings 
of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner. 

2.8 ALUMINUM FINISHES 

A. Mechanical Finish:  AA-M12 (Mechanical Finish:  nonspecular as fabricated). 

B. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

C. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness 
of 1.5 mils.  Comply with coating manufacturer's written instructions for cleaning, conversion 
coating, and applying and baking finish. 

2.9 STAINLESS-STEEL FINISHES 

A. 180-Grit Polished Finish:  Oil-ground, uniform, directionally textured finish. 

B. Directional Satin Finish:  No. 4. 
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C. Dull Satin Finish:  No. 6. 

2.10 ASSEMBLIES 

A. Height and Spacing Requirements:  Railing shall be a three (3) rail system with equal open 
spaces between rails (and toeboard when required).  The spacing shall meet the IBC and OSHA 
requirements (whichever is more stringent).  Top of upper railing shall be 42-inches above the 
working surface.  Toeboards shall be not less than 4-inches in height or more than 1/4-inch off 
the working surface and shall be provided where indicated and/or required.  Railings shall be 
mounted as shown on the Drawings.  The posts shall be evenly spaced at not less than 4-feet 
(unless otherwise indicated on the Drawings) nor more than 6-feet on centers.  Field conditions 
may require some adjustment of spacing.  The top railings shall be as long as possible and the 
post shall not project through the top rails. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Unless specified or shown otherwise, all handrails and railings shall be component systems, 
installed complete and ready for use with all anchors, attachments, balusters, brackets, caps, 
fasteners, gates, posts, sleeves, trim and all other related items required or necessary for the 
complete installation. 

B. All installation work hereunder shall be performed by craftsmen experienced in the fabrication 
or architectural metal work.  Exposed surfaces shall be free from defects or other surface 
blemishes.  All dimensions and conditions shall be verified in the field in advance.  All joints, 
junctions, miters and butting sections shall be precision-fitted with no gaps occurring between 
sections and all surfaces shall be flush and aligned 

3.2 INSTALLATION 

A. Set railings accurately in location, alignment, and elevation; measured from established lines 
and levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that have been coated or 
finished after fabrication and that are intended for field connection by mechanical or 
other means without further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 
3. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet. 

B. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, 
concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

C. Anchor posts in concrete by inserting into preset metal pipe sleeves and grouting annular space. 

D. Anchor railing ends at walls with round flanges anchored to wall construction. 
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E. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces. 

F. Attach railings to wall with wall brackets.  Use type of bracket with flange tapped for concealed 
anchorage to threaded hanger bolt. 

G. Secure wall brackets and railing end flanges to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or 
lag bolts. 

2. For hollow masonry anchorage, use toggle bolts. 
3. For wood stud partitions, use hanger or lag bolts set into studs or wood backing between 

studs.  Coordinate with carpentry work to locate backing members. 
4. For steel-framed partitions, use hanger or lag bolts set into wood backing between studs.  

Coordinate with stud installation to locate backing members. 
5. For steel-framed partitions, use self-tapping screws fastened to steel framing or to 

concealed steel reinforcements. 
6. For steel-framed partitions, use toggle bolts installed through flanges of steel framing or 

through concealed steel reinforcements. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint, and paint exposed areas with the same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 055213 
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SECTION 055300 - METAL GRATINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal bar gratings. 
2. Formed-metal plank gratings. 
3. Metal frames and supports for gratings. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Gratings shall withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated. 

1. Floors:  Uniform load of 125 lbf/sq. ft. or concentrated load of 2000 lbf whichever 
produces the greater stress. 

2. Floors:  Uniform load of 250 lbf/sq. ft. or concentrated load of 3000 lbf, whichever 
produces the greater stress. 

3. Walkways and Elevated Platforms Other Than Exits:  Uniform load of 60 lbf/sq. ft.  
4. Walkways and Elevated Platforms Used as Exits:  Uniform load of 100 lbf/sq. ft. 
5. Sidewalks and Vehicular Driveways, Subject to Trucking:  Uniform load of 250 lbf/sq. ft.  

or concentrated load of 8000 lbf, whichever produces the greater stress. 
6. Unless noted otherwise, deflection of grating shall not exceed ¼” under the loading 

described above. 

B. Seismic Performance:  Provide gratings capable of withstanding the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Formed-metal plank gratings. 
2. Clips and anchorage devices for gratings. 
3. Paint products. 

B. Shop Drawings:  Include plans, sections, details, and attachments to other work. 

1.4 QUALITY ASSURANCE 

A. Metal Bar Grating Standards:  Comply with NAAMM MBG 531, "Metal Bar Grating Manual " 
and NAAMM MBG 532, "Heavy-Duty Metal Bar Grating Manual." 
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PART 2 - PRODUCTS 

2.1 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Steel Bars for Bar Gratings:  ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or 
ASTM A 1018/A 1018M. 

C. Wire Rod for Bar Grating Crossbars:  ASTM A 510 (ASTM A 510M). 

D. Uncoated Steel Sheet:  ASTM A 1011/A 1011M, structural steel, Grade 30 (Grade 205). 

E. Galvanized-Steel Sheet:  ASTM A 653/A 653M, structural quality, Grade 33 (Grade 230), with 
G90 (Z275) coating. 

F. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304. 

G. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 

2.2 ALUMINUM 

A. Extruded Bars and Shapes:  ASTM B 221 (ASTM B 221M), alloys as follows: 

1. 6061-T6 or 6063-T6, for bearing bars of gratings and shapes. 
2. 6061-T1, for grating crossbars. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use.  
Select fasteners for type, grade, and class required. 

1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless steel fasteners for fastening stainless steel. 

B. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors capable of 
sustaining, without failure, a load equal to six times the load imposed when installed in unit 
masonry and four times the load imposed when installed in concrete, as determined by testing 
according to ASTM E 488, conducted by a qualified independent testing agency. 

2.4 MISCELLANEOUS MATERIALS 

A. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 
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B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 

C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

2.5 FABRICATION 

A. Cut, drill, and punch material cleanly and accurately.  Remove burrs and ease edges to a radius 
of approximately 1/32 inch unless otherwise indicated.  Remove sharp or rough areas on 
exposed surfaces. 

B. Form from materials of size, thickness, and shapes indicated, but not less than that needed to 
support indicated loads. 

C. Fit exposed connections accurately together to form hairline joints. 

D. Fabricate toeplates for attaching in the field. 

2.6 ALUMINUM PLANK 

A. Aluminum Heavy Duty Plank Grating:  Unpunched, six inch wide extruded aluminum plank 
with support bars spaced 1.2” o.c., fabricated with banding into panels of standard width to fill 
areas shown on the drawings. 
1. Plank Depth: Based on loading requirements and clear span. 
2. Top Surface: Slip Resistant 

B. Fabrication: Fabricate cutouts in grating sections for penetrations indicated.  Arrange cutouts to 
permit grating removal without disturbing items penetration gratings.  Band ends and cuts in 
grating with 3/16” thick bars of same depth as the plank. 

C. Design Criteria: 
1. Loading: Grating products shall be designed and manufactured to meet the live load 

conditions of 100 lbs/sq. ft. with the maximum deflection of 1/4” for the clear spans 
shown on the drawings.  Plank depth shall be as shown in the contract drawings or as 
recommended by the manufacturer to meet the loading requirements, clear span 
conditions and maximum deflections specified. 

D. Materials:  Plank and banding are Aluminum type 6063-T6. 

E. Fabrication tolerances shall be in accordance with ANSI/NAAMM MBG 531-09 Metal Bar 
Grating Manual. 

F. Finish: Gratings shall be mill finish or A-41 clear anodized or powder coat painted, with color 
by Owner. 

G. Provide appropriate fasteners for type, grade, and class required for the approved anchorage 
system. 
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2.7 METAL BAR GRATINGS 

A. Pressure-Locked, Aluminum I-Bar Grating, unless noted otherwise on drawings: 

1. Bearing Bar Spacing:  1-3/16 inches  
2. Bearing Bar Depth:  2 inch. 
3. Bearing Bar Flange Width:  1/4 inch. 
4. Crossbar Spacing:  4 inches o.c. 
5. Traffic Surface:  Grooved. 
6. Aluminum Finish:  Class I, clear, anodized finish. 

B. Removable Grating Sections:  Fabricate with banding bars attached by welding to entire 
perimeter of each section.  Include anchors and fasteners of type indicated or, if not indicated, 
as recommended by manufacturer for attaching to supports. 

C. Fabricate cutouts in grating sections for penetrations indicated.  Arrange cutouts to permit 
grating removal without disturbing items penetrating gratings. 

1. Edge-band openings in grating that interrupt four or more bearing bars with bars of same 
size and material as bearing bars. 

D. Do not notch bearing bars at supports to maintain elevation. 

2.8 GRATING FRAMES AND SUPPORTS 

A. Frames and Supports for Metal Gratings:  Fabricate from metal shapes, plates, and bars of 
welded construction to sizes, shapes, and profiles necessary to receive gratings.  Miter and weld 
connections for perimeter angle frames.  Cut, drill, and tap units to receive hardware and similar 
items. 

1. Unless otherwise indicated, fabricate from same basic metal as gratings. 

2.9 STEEL FINISHES 

A. Finish gratings, frames, and supports after assembly. 

B. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for 
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products. 

C. Shop prime gratings, frames and supports unless otherwise indicated. 

D. Preparation for Shop Priming:  Prepare surfaces to comply with SSPC-SP 7/NACE No. 4, 
"Brush-off Blast Cleaning." 

E. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification 
No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 
gratings.  Set units accurately in location, alignment, and elevation; measured from established 
lines and levels and free of rack. 

B. Fit exposed connections accurately together to form hairline joints. 

1. Weld connections that are not to be left as exposed joints but cannot be shop welded 
because of shipping size limitations.  Do not weld, cut, or abrade the surfaces of exterior 
units that have been hot-dip galvanized after fabrication and are for bolted or screwed 
field connections. 

C. Attach toeplates to gratings by welding at locations indicated. 

D. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with 
grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

3.2 INSTALLING ALUMINUM PLANKING 

A. Field Verification:  Take field measurements prior to preparation of final shop drawings and 
fabrication where required to ensure proper fitting of the work. 

B. Installation 
1. Prior to grating installation, Contractor shall inspect supports for correct alignment and 

conditions for proper attachment and support of the gratings.  Any inconsistencies 
between contract drawings and supporting structure deemed detrimental to grating 
placement shall be reported in writing to the Engineer or Owner’s agent prior to 
placement. 

2. Install grating in accordance with shop drawings and standard installation clearances as 
recommended by ANSI/NAAMM MBG-531-09 Metal Bar Grating Manual. 

3. Protection of Aluminum from Dissimilar Materials 
a. Where aluminum surfaces come into contact with dissimilar metals, surfaces shall 

be kept from direct contact by painting the dissimilar metal with one coat of 
bituminous paint or use of other approved insulating material. 

b. Where aluminum surfaces come into contact with dissimilar materials such as 
concrete, masonry or lime mortar, exposed aluminum surfaces shall be painted 
with one coat of bituminous paint or use of other approved insulating material. 

4. Grating Attachment:  Use approved attachment system and fasteners to secure grating to 
supporting members as shown on plans. 

3.3 INSTALLING METAL BAR GRATINGS 

A. General:  Install gratings to comply with recommendations of referenced metal bar grating 
standards that apply to grating types and bar sizes indicated, including installation clearances 
and standard anchoring details. 
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B. Attach removable units to supporting members with type and size of clips and fasteners 
indicated or, if not indicated, as recommended by grating manufacturer for type of installation 
conditions shown. 

C. Attach nonremovable units to supporting members by welding where both materials are same; 
otherwise, fasten by bolting as indicated above. 

3.4 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint, and paint exposed areas with same material as used for shop 
painting to comply with SSPC-PA 1 requirements for touching up shop-painted surfaces. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 055300 
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Framing with engineered wood products. 
3. Wood Trusses. 
4. Shear wall panels. 
5. Rooftop equipment bases and support curbs. 
6. Wood blocking, cants, and nailers. 
7. Wood furring. 
8. Wood sleepers. 
9. Plywood backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit 
stresses.  Indicate species and grade selected for each use and design values approved by the 
ALSC Board of Review. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Provide dressed lumber, S4S, unless otherwise indicated. 
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B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

C. Engineered Wood Products:  Provide engineered wood products acceptable to authorities 
having jurisdiction and for which current model code research or evaluation reports exist that 
show compliance with building code in effect for Project. 

1. Allowable Design Stresses:  Provide engineered wood products with allowable design 
stresses, as published by manufacturer that meet or exceed those indicated.  
Manufacturer's published values shall be determined from empirical data or by rational 
engineering analysis and demonstrated by comprehensive testing performed by a 
qualified independent testing agency. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.  Do not use inorganic boron (SBX) for sill plates. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat all rough carpentry unless otherwise indicated: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, and similar concealed members in contact with masonry 
or concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior 
masonry or concrete walls. 

4. Wood framing members that are less than 18 inches above the ground in crawlspaces or 
unexcavated areas. 

5. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are required, use materials complying with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

2.4 ENGINEERED WOOD PRODUCTS 

A. Engineered Wood Products, General:  Products shall contain no urea formaldehyde. 
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2.5 SHEAR WALL PANELS 

A. Plywood:  Plywood shall conform to the requirements of U.S. Product Standard PS 1 as 
specified herein.  All plywood panels shall be marked with grade mark of the American 
Plywood Association.  The mark shall identify the plywood as to species, glue type and grade in 
compliance with the applicable commercial standard.  Except as otherwise specified below or 
shown, plywood shall be Douglas Fir, Exterior, C-D, SIS.  Plywood for other specific 
applications shall be as follows: 

 
1. Plywood for use in concrete forms shall conform to the requirements of Section 033000 

“Cast-In-Place Concrete". 
2. Plywood for backup boards behind telephone equipment, electrical equipment or 

communication equipment shall be Douglas Fir, A-C EXT grade for interior and exterior 
locations. 

B. Hardboard:  Hardboard shall be temper-treated panels manufactured from interfelted lingo-
cellulose fibers consolidated under heat and pressure in a hot press to produce a smooth, hard-
surfaced material which is resistant to water and stains.  Hardboard shall conform to the 
requirements of PS 58. 

2.6 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species. 

C. For concealed boards, provide lumber with 19 percent maximum moisture content and any 
of the following species and grades: 

1. Mixed southern pine; No. 2 grade; SPIB. 
2. Eastern softwoods; No. 2 Common grade; NeLMA. 
3. Northern species; No. 2 Common grade; NLGA. 
4. Western woods; Construction or No. 2 Common grade; WCLIB or WWPA. 

2.7 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 
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1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Power-Driven Fasteners:  NES NER-272. 

C. Bolts:  Steel bolts complying with ASTM A 307, Grade B; with ASTM A 563 hex nuts and, 
where indicated, flat washers. 

2.8 METAL FRAMING ANCHORS 

A. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer that meet or exceed those of basis-of-design products.  Manufacturer's published 
values shall be determined from empirical data or by rational engineering analysis and 
demonstrated by comprehensive testing performed by a qualified independent testing agency. 

B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 coating designation. 

1. Use for interior locations unless otherwise indicated. 

C. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

2.9 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets:  Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill 
sealer; 1-inch nominal thickness, compressible to 1/32 inch; selected from manufacturer's 
standard widths to suit width of sill members indicated. 

B. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to suit width of sill members indicated. 
1. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, 

butyl rubber or rubberized-asphalt compound, bonded to a high-density polyethylene 
film, aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less 
than 0.025 inch. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  
Locate furring, nailers, blocking, grounds, and similar supports to comply with requirements for 
attaching other construction. 
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B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Framing with Engineered Wood Products:  Install engineered wood products to comply with 
manufacturer's written instructions. 

D. Install fire-retardant treated plywood backing panels with classification marking of testing 
agency exposed to view. 

E. Shear Wall Panels:  Install shear wall panels to comply with manufacturer's written instructions. 

F. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written 
instructions.  Install fasteners through each fastener hole. 

G. Do not splice structural members between supports unless otherwise indicated. 

H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

I. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

J. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's International Residential Code for One- and Two-
Family Dwellings. 

END OF SECTION 061000 
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SECTION 061900 – PREFABRICATED TIMBER ROOF TRUSSES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood trusses. 
2. Bridging, bracing, and anchorage. 
3. Connectors, anchors, and accessories. 

1.2 SUBMITTALS 

A. Product Data: Include ICBO report of truss metal plate connector. 

B. Shop Drawings: In addition to other requirements, clearly indicate work Contractor is to 
perform. 

C. Quality Assurance Submittals. 

1.3 QUALITY ASSURANCE: 

A. Standards: Trusses to comply with following. 

1. TPI: Truss Plate Institute application standards, including TPI-02. 
2. IBC: International Building Code, 2006 edition. 

B. Fabricator Qualifications: 

1. General: Refer to Division 1 requirements. 
2. TPI License: Authorized to apply TPI quality marks. 
3. Engineering Design: Fabricator to secure California-Registered Structural Engineer to 

design, stamp, and sign design of trusses in conformance with requirements of Project 
and Authorities.  Submit stamped calculations and drawings. 

4. Design Loads: In addition to other structural consideration, engineer trusses to design 
loads indicated on Structural Drawings. 

C. Production Quality Marks: Following to appear on products. 

1. TPI Quality Marks 

2. WCLIB or WWPA grade marks for lumber components. 

D. Single Source Responsibility: Refer to Division 1 requirements. 
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PART 2 - PRODUCTSLUMBER COMPONENTS 

A. Grade: No. 1, unless otherwise indicated on Drawings. 

B. Species: Douglass-Fir Larch. 

C. Dressed: S4S. 

D. Sizes: As specified in Truss Drawings. 

E. Moisture Content: Moisture related defects in the lumber shall not exceed those normally 
encountered in 19% seasoned products.  Replace defective material to satisfaction of Engineer. 

2.2 RELATED MATERIALS 

A. Connector Plate: “Gang Nail” types, as required by structural design, but not less than ASTM A 
446, Grade A structural properties, steel sheet, ASTM A 525, G-60 hot-dipped galvanized, 
0.035” minimum thickness. 

B. Anchorage Devices: Stainless steel or hot-dipped galvanized steel devices with matching metal 
fasteners. 

C. Wood Treatment: Provide treatment in conformance with Division 6 – Preservative Treated 
Lumber.  All wood products shall be pressure-preservative treated to Mainland AWPA 
Standards. 

2.3 FABRICATION 

A. Fabrication: Fabricate units to design configurations required by Project.  Repetitive units to be 
uniform.  Build in camber and connector plates.  Assemble with tight fitting joints. 

B. Overhangs: At eaves and other overhangs, fabricate overhang as integral part of each truss unit, 
unless otherwise indicated. 

C. Ceiling Features: Fabricate truss units to integrate all ceiling features into units; e.g.: coffers, 
vaults, etc. 

PART 3 - EXECUTIONINSTALLATION 

A. General: Comply with project applicable recommendations of TPI.  Protect units from damage 
during installation.  Accurately located.  Temporarily brace until permanent anchorage and 
bracing are in place.  Coordinate placement of decking/sheathing with work of this Section. 

END OF SECTION 061900 
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SECTION 074110 - FORMED METAL ROOF AND WALL PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 
 
1.  Exposed-fastener, lap-seam, metal roof panels. 
2.  Exposed fastener, lap seam metal wall panels.   
3.  Metal liner panels 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  Include fabrication and installation layouts of metal panels; details of edge 
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, 
closures, and accessories; and special details. 

C. Samples:  For each type of metal panel indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Warranties:  Sample of special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. UL-Certified, Portable Roll-Forming Equipment:  UL-certified, portable roll-forming 
equipment capable of producing metal panels warranted by manufacturer to be the same as 
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factory-formed products.  Maintain UL certification of portable roll-forming equipment for 
duration of work. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of metal panel systems that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes:  Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal panels that show evidence of deterioration of factory-
applied finishes within specified warranty period. 

1. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Petersen Aluminum Corporation, or approved equal.   

B. Products reference in this Section are manufactured by Petersen Aluminum Corporation, unless 
noted otherwise.   

2.2 ROOF AND SOFFIT PANELS 

A. Wall panels: “Pac-Clad Snap-On Panels” uninsulated, metal panel. 

1. For Exterior Walls: Use standing seam profile (“Reveal”), with min 12 inch wide x 1 inch 
panel dimensions.   

2. For Interior Walls: Use flush panel with min 12 inch wide panel dimensions.   
3. Design: 0.032, 3105H14 aluminum, ASTM B 209 alloys as standard with manufacturer.   
4. Fasteners: Manufacturer’s standard high performance concealed fastener clip system for 

UL 90 assemblies.   
5. Finish: “Pac-Clad” Kynar 500 fluorocarbon coating applied over epoxy-type primer coat.  

Provide 20-year warranty against fading, peeling, and chalking.   
6. Color: Selected by Owner from manufacturer’s standard colors.   

B. Roof panels: “Pac-SNAP-CLAD” panels uninsulated, standing-seam profile metal panel.   

1. Design: 0.032, 3105H14 aluminum, ASTM B 209 alloys as standard with manufacturer.   
2. Panel dimensions: 12 inch wide x 1-3/4 inch high manufactured in continuous lengths.   
3. Fasteners: Manufacturer’s standard high performance concealed fastener clip system for 

UL 90 assemblies.   
4. Finish: “Pac-Clad” Kynar 500 fluorocarbon coating applied over epoxy-type prime coat.  

Provide 20-year warranty against fading, peeling, and chalking.   
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5. Color: Selected by Owner from manufacturer’s standard colors.   

C. Soffit Panel: 

1. “PAC-750”, 0.032 aluminum, 12 inch wide with center “Vee” groove. 
2. Provide panels with “half vent”.   
3. Finish shall match that of roof panels.   
4. Color: Selected by Owner.   
5. Provide “J” channel trim in matching color.   

D. Fascia, trim, closure panels, and flashings: inside and outside shall be of same material and 
finish as respective inside and outside panels.   

E. Fasteners: Manufacturer’s standard for applicable use.  Exposed fasteners shall be gasketed-type 
with finish to match panel.   

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine surfaces to receive metal panels and notify Engineer in writing of any defects.   

B. Starting of work by Contractor shall constitute acceptance of work of others as satisfactory.   

3.2 JOB CONDITIONS 

A. Protection:  Installed work shall be carefully protected against disfiguration, contamination, or 
damage by mechanical abuse or contact with other harmful materials.  Wherever exposure to 
damage is critical, provide protective cover or barriers.   

3.3 PREPARATION 

A. Installation of metal panel system shall be performed under experienced supervision and in 
strict accordance with Shop Drawings and manufacturer’s recommended procedures.   

B. Roof Panels shall be set plumb and true to line as indicated on Drawings with work properly 
centered and well secured to adjoining construction, in such manner as to be rigid and 
watertight.  Attachment to structure shall be by approved fastening method.   

1. Erect panels to a tolerance not exceeding 1/4 inch in runs of 20 feet.   
2. Fittings shall have laps of sufficient width to make work watertight.   
3. Limit use of exposed fasteners to extent indicated in manufacturer’s data and instructions 

with fasteners driven and tightened full depth to head.   
4. Anchor component parts securely in place, providing for necessary thermal and structural 

movement without undue distortion or overstressing of any component.   
5. Roof panels shall transition into side walls with continuous seam line with concealed 

flashings.   
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C. Install soffit panels in accordance with manufacturer’s recommendations.   

D. Install metal trim members, flashing, and similar accessory items straight and plumb, level and 
true, securely fastened, and sealed in place as recommended by panel manufacturer.  Trim 
member lengths as long as practical, with joints concealed or located in unobjectionable places.  
Fittings shall have laps of sufficient width to make work watertight.   

E. Apply 1 coat of bituminous paint, concealed, on 1 or both surfaces wherever dissimilar metals 
would otherwise be in contact to eliminate possibility of corrosive or electrolytic action between 
metals.   

F. Install sealants at joints and where sheets adjoin other work, as required to achieve wind and 
watertight condition with work in accordance with manufacturer’s recommendations.   

1. Calking shall include heat, joint, and sill members where panel meets structure.  
Perimeter calking shall also include such items as door frames, windows, and other 
penetrations occurring within system.   

2. Make lap joints in flashing watertight with 2 beads of sealant.   

3.4 CLEAN UP 

A. After installation has been completed, Contractor shall thoroughly clean metal components, 
interior and exterior, exposed surfaces in a manner acceptable to Engineer.  Cleaning 
procedures shall be in accordance with metal panel manufacturer’s recommendations.   

B. Work that is damaged or defective shall be replaced at no additional cost to Owner.   

 

END OF SECTION 07 41 10 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manufactured reglets with counterflashing. 
2. Formed roof-drainage sheet metal fabrications. 
3. Formed low-slope roof sheet metal fabrications. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details. 
2. Distinguish between shop- and field-assembled work. 
3. Include identification of finish for each item. 
4. Include pattern of seams and details of termination points, expansion joints and 

expansion-joint covers, direction of expansion, roof-penetration flashing, and connections 
to adjoining work. 

C. Samples:  For each exposed product and for each color and texture specified. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Product test reports. 

C. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Employs skilled workers who custom fabricate sheet metal flashing 
and trim similar to that required for this Project and whose products have a record of successful 
in-service performance. 
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1. For copings and roof edge flashings that are SPRI ES-1 tested, shop shall be listed as able 
to fabricate required details as tested and approved. 

1.6 WARRANTY 

A. Special Warranty on Finishes:  Manufacturer agrees to repair finish or replace sheet metal 
flashing and trim that shows evidence of deterioration of factory-applied finishes within 
specified warranty period. 

1. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General:  Sheet metal flashing and trim assemblies shall withstand wind loads, structural 
movement, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction.  Completed 
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight. 

B. SPRI Wind Design Standard:  Manufacture and install roof edge flashings tested according to 
SPRI ES-1 and capable of resisting the following design pressure: 

1. Design Pressure:  As indicated on Drawings. 

C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes. 

1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces. 

2.2 SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying 
strippable, temporary protective film before shipping. 

B. Metallic-Coated Steel Sheet:  Provide zinc-coated (galvanized) steel sheet according to 
ASTM A 653/A 653M, G90 coating designation or aluminum-zinc alloy-coated steel sheet 
according to ASTM A 792/A 792M, Class AZ50 coating designation, Grade 40; prepainted by 
coil-coating process to comply with ASTM A 755/A 755M. 

1. Surface:  Mill phosphatized for field painting. 
2. Exposed Coil-Coated Finish: 

a. Two-Coat Fluoropolymer:  AAMA 2605.  Fluoropolymer finish containing not 
less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and 
apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 
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b. Three-Coat Fluoropolymer:  AAMA 2605.  Fluoropolymer finish containing not 
less than 70 percent PVDF resin by weight in both color coat and clear topcoat.  
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

c. Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-enamel 
topcoat; with dry film thickness of not less than 0.2 mil for primer and 0.8 mil for 
topcoat. 

3. Color:  As selected by Owner from manufacturer's full range. 

2.3 UNDERLAYMENT MATERIALS 

A. Unless noted otherwise - Synthetic Underlayment:  Laminated or reinforced, woven 
polyethylene or polypropylene, synthetic roofing underlayment; bitumen free; slip resistant; 
suitable for high temperatures over 220 deg F; and complying with physical requirements of 
ASTM D 226/D 226M for Type I and Type II felts. 

2.4 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, protective coatings, sealants, and 
other miscellaneous items as required for complete sheet metal flashing and trim installation 
and as recommended by manufacturer of primary sheet metal unless otherwise indicated. 

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of primary sheet metal. 

1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners:  Heads matching color of sheet metal using plastic caps or 
factory-applied coating.  Provide metal-backed EPDM or PVC sealing washers 
under heads of exposed fasteners bearing on weather side of metal. 

b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable for 
metal being fastened. 

c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule matching 
internal gutter width. 

2. Fasteners for Zinc-Coated (Galvanized) Steel Sheet:  Series 300 stainless steel or hot-dip 
galvanized steel according to ASTM A 153/A 153M or ASTM F 2329. 

C. Solder: 

1. For Zinc-Coated (Galvanized) Steel:  ASTM B 32, Grade Sn50, 50 percent tin and 50 
percent lead or Grade Sn60, 60 percent tin and 40 percent lead. 

D. Sealant Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape 
with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 
1/2 inch wide and 1/8 inch thick. 
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E. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; of type, grade, 
class, and use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight. 

F. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement. 

G. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted 
joints. 

H. Bituminous Coating:  Cold-applied asphalt emulsion according to ASTM D 1187. 

I. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application. 

2.5 FABRICATION, GENERAL 

A. General:  Custom fabricate sheet metal flashing and trim to comply with details shown and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item required.  Fabricate sheet metal flashing and 
trim in shop to greatest extent possible. 

1. Obtain field measurements for accurate fit before shop fabrication. 
2. Form sheet metal flashing and trim to fit substrates without excessive oil canning, 

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded 
back to form hems. 

3. Conceal fasteners and expansion provisions where possible.  Do not use exposed 
fasteners on faces exposed to view. 

B. Expansion Provisions:  Form metal for thermal expansion of exposed flashing and trim. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled 
with butyl sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

C. Sealant Joints:  Where movable, nonexpansion-type joints are required, form metal to provide 
for proper installation of elastomeric sealant according to cited sheet metal standard. 

D. Fabricate cleats and attachment devices from same material as accessory being anchored or 
from compatible, noncorrosive metal. 

E. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard 
for application, but not less than thickness of metal being secured. 

F. Seams:  Fabricate nonmoving seams with flat-lock seams.  Tin edges to be seamed, form seams, 
and solder. 

G. Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with 
elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use. 
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H. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal 
with epoxy seam sealer. 

2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS 

A. Hanging Gutters: Fabricate to cross section required, complete with end pieces, outlet tubes, and 
other accessories as required. Fabricate in minimum 96-inch- long sections. Furnish flat-stock 
gutter brackets and gutter spacers and straps fabricated from same metal as gutters, of size 
recommended by cited sheet metal standard but with thickness not less than twice the gutter 
thickness. Fabricate expansion joints, expansion-joint covers, and gutter accessories from same 
metal as gutters. 

B. Downspouts: Fabricate downspouts to dimensions indicated, complete with mitered elbows. 
Furnish with metal hangers from same material as downspouts and anchors 
1. Fabricate from the following materials: 

a. Aluminum: 0.024 inch thick. 

C. Parapet Scuppers: Fabricate scuppers to dimensions required, with closure flange trim to 
exterior, 4-inch- wide wall flanges to interior, and base extending 4 inches beyond cant or 
tapered strip into field of roof. Fabricate from the following materials: 
1. Aluminum: 0.032 inch thick. 

D. Conductor Heads: Fabricate conductor heads with flanged back and stiffened top edge and of 
dimensions and shape required, complete with outlet tubes. Fabricate from the following 
materials: 
1. Aluminum: 0.032 inch thick. 

E. Splash Pans: Fabricate to dimensions and shape required and from the following materials: 
1. Aluminum: 0.040 inch thick. 

2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof Edge Flashing (Gravel Stop) and Fascia Cap:  Fabricate in minimum 96-inch- long, but 
not exceeding 12-foot- long sections.  Furnish with 6-inch- wide, joint cover plates.    Shop 
fabricate interior and exterior corners. 

1. Fabricate from the Following Materials: 
a. Aluminum:  0.050 inch thick. 

B. Copings:  Fabricate in minimum 96-inch- long, but not exceeding 12-foot- long, sections.  
Fabricate joint plates of same thickness as copings.  Furnish with continuous cleats to support 
edge of external leg and interior leg.  Miter corners, solder or weld watertight.    Shop fabricate 
interior and exterior corners. 

1. Fabricate from the Following Materials: 
a. Galvanized Steel:  0.040 inch thick. 

C. Base Flashing:  Shop fabricate interior and exterior corners.    Fabricate from the following 
materials: 
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1. Galvanized Steel:  0.028 inch thick. 

D. Counterflashing and Flashing Receivers:  Fabricate from the following materials: 

1. Galvanized Steel:  0.022 inch thick. 

E. Roof-Penetration Flashing:  Fabricate from the following materials: 

1. Galvanized Steel:  0.028 inch thick. 

F. Roof-Drain Flashing:  Fabricate from the following materials: 

1. Stainless Steel:  0.016 inch thick. 

PART 3 - EXECUTION 

3.1 UNDERLAYMENT INSTALLATION 

A. Felt Underlayment:  Install felt underlayment, wrinkle free, using adhesive to minimize use of 
mechanical fasteners under sheet metal flashing and trim.  Apply in shingle fashion to shed 
water, with lapped joints of not less than 2 inches. 

B. Synthetic Underlayment:  Install synthetic underlayment, wrinkle free, according to 
manufacturers' written instructions, and using adhesive where possible to minimize use of 
mechanical fasteners under sheet metal. 

C. Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment, wrinkle free.  
Prime substrate if recommended by underlayment manufacturer.  Comply with temperature 
restrictions of underlayment manufacturer for installation; use primer for installing 
underlayment at low temperatures.  Apply in shingle fashion to shed water, with end laps of not 
less than 6 inches staggered 24 inches between courses.  Overlap side edges not less than 3-1/2 
inches.  Roll laps and edges with roller.  Cover underlayment within 14 days. 

3.2 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in 
place, with provisions for thermal and structural movement.  Use fasteners, solder, protective 
coatings, separators, sealants, and other miscellaneous items as required to complete sheet metal 
flashing and trim system. 

1. Install sheet metal flashing and trim true to line, levels, and slopes.  Provide uniform, neat 
seams with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance.  Verify shapes and dimensions of surfaces to be covered before fabricating 
sheet metal. 

3. Space cleats not more than 12 inches apart.  Attach each cleat with at least two fasteners.  
Bend tabs over fasteners. 

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of 
buckling and tool marks. 
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5. Torch cutting of sheet metal flashing and trim is not permitted. 

B. Metal Protection:  Where dissimilar metals contact each other, or where metal contacts 
pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion 
by painting contact surfaces with bituminous coating or by other permanent separation as 
recommended by sheet metal manufacturer or cited sheet metal standard. 

1. Coat concealed side of uncoated-aluminum and stainless-steel sheet metal flashing and 
trim with bituminous coating where flashing and trim contact wood, ferrous metal, or 
cementitious construction. 

2. Underlayment:  Where installing sheet metal flashing and trim directly on cementitious or 
wood substrates, install underlayment and cover with slip sheet. 

C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space 
movement joints at maximum of 10 feet with no joints within 24 inches of corner or 
intersection. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled 
with sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

D. Fasteners:  Use fastener sizes that penetrate substrate not less than recommended by fastener 
manufacturer to achieve maximum pull-out resistance. 

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage.  Cover and seal fasteners and anchors as required for a tight 
installation. 

F. Seal joints as required for watertight construction.  Prepare joints and apply sealants to comply 
with requirements in Section 079200 "Joint Sealants." 

G. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges 
of sheets with solder to width of 1-1/2 inches; however, reduce pre-tinning where pre-tinned 
surface would show in completed Work. 

1. Do not solder metallic-coated steel and aluminum sheet. 
2. Do not use torches for soldering. 
3. Heat surfaces to receive solder, and flow solder into joint.  Fill joint completely.  

Completely remove flux and spatter from exposed surfaces. 
4. Stainless-Steel Soldering:  Tin edges of uncoated sheets, using solder for stainless steel 

and acid flux.  Promptly remove acid flux residue from metal after tinning and soldering.  
Comply with solder manufacturer's recommended methods for cleaning and 
neutralization. 

5. Copper Soldering:  Tin edges of uncoated sheets, using solder for copper. 

H. Rivets:  Rivet joints in uncoated aluminum where necessary for strength. 
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3.3 ROOF-DRAINAGE SYSTEM INSTALLATION 

A. General: Install sheet metal roof-drainage items to produce complete roof-drainage system 
according to cited sheet metal standard unless otherwise indicated. Coordinate installation of 
roof perimeter flashing with installation of roof-drainage system. 

B. Hanging Gutters: Join sections with riveted and soldered joints. Provide for thermal expansion. 
Attach gutters at eave or fascia to firmly anchor them in position. Provide end closures and seal 
watertight with sealant. Slope to downspouts. 

1. Install gutter with expansion joints at locations indicated, but not exceeding, 50 feet apart. 
Install expansion-joint caps. 

C. Downspouts: Join sections with 1-1/2-inch telescoping joints. Provide hangers with fasteners 
designed to hold downspouts securely to walls. Locate hangers at top and bottom and at 
approximately 60 inches o.c. 

D. Splash Pans: Install where downspouts discharge on low-slope roofs. Set in asphalt roofing 
cement or elastomeric sealant compatible with the substrate. 

E. Parapet Scuppers: Continuously support scupper, set to correct elevation, and seal flanges to 
interior wall face, over cants or tapered edge strips, and under roofing membrane. 

F. Conductor Heads: Anchor securely to wall, with elevation of conductor head rim at minimum of 
1 inch below scupper or gutter discharge. 

G. Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration 
indicated. Lap joints minimum of 4 inches in direction of water flow. 

3.4 ROOF FLASHING INSTALLATION 

A. General:  Install sheet metal flashing and trim to comply with performance requirements, sheet 
metal manufacturer's written installation instructions, and cited sheet metal standard.  Provide 
concealed fasteners where possible, and set units true to line, levels, and slopes.  Install work 
with laps, joints, and seams that are permanently watertight and weather resistant. 

B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations 
in cited sheet metal standard unless otherwise indicated.  Interlock bottom edge of roof edge 
flashing with continuous cleat anchored to substrate. 

C. Copings: Anchor to resist uplift and outward forces according to recommendations in cited 
sheet metal standard unless otherwise indicated. 

D. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with top 
edge flared for elastomeric sealant, extending minimum of 4 inches over base flashing.  Install 
stainless-steel draw band and tighten. 

E. Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.  
Insert counterflashing in reglets or receivers and fit tightly to base flashing.  Extend 
counterflashing 4 inches over base flashing.  Lap counterflashing joints minimum of 4 inches. 
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F. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation 
of roofing and other items penetrating roof.  Seal with elastomeric or butyl sealant and clamp 
flashing to pipes that penetrate roof. 

3.5 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder. 

C. Clean off excess sealants. 

D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions. 

END OF SECTION 076200 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Urethane joint sealants. 
3. Latex joint sealants. 
4. Preformed joint sealants. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Preconstruction laboratory test reports. 

C. Preconstruction field-adhesion test reports. 

D. Field-adhesion test reports. 

E. Warranties. 

1.4 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or 
replace joint sealants that do not comply with performance and other requirements specified in 
this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 
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B. Special Manufacturer’s Warranty:  Manufacturer's standard form in which joint-sealant 
manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with 
performance and other requirements specified in this Section within specified warranty period. 

1. Warranty Period:   
a. Weather Joints, i.e., joints that if failure occurs, will allow water or air infiltration 

into the building interior provide 20-years from date of Substantial Completion. 
b. Cosmetic joints, provide 10-years from date of Substantial Completion. 

1.5 PRECONSTRUCTION TESTING 

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated 
below, samples of materials that will contact or affect joint sealants. 

1. Adhesion Testing: Use ASTM C 794 to determine whether priming and other specific 
joint preparation techniques are required to obtain rapid, optimum adhesion of joint 
sealants to joint substrates. 

2. Compatibility Testing: Use ASTM C 1087 to determine sealant compatibility when in 
contact with glazing and gasket materials. 

3. Stain Testing: Use ASTM C 1248 to determine stain potential of sealant when in contact 
with masonry substrates. 

B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to 
Project joint substrates. Test joint sealants according to Method A, Field-Applied Sealant Joint 
Hand Pull Tab, in Appendix X1.1 in ASTM C 1193 or Method A, Tail Procedure, in 
ASTM C 1521. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied joint sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints 
that will be continuously immersed in liquids, provide products that have undergone 
testing according to ASTM C 1247.  Liquid used for testing sealants is deionized water, 
unless otherwise indicated. 

B. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have 
not stained porous joint substrates indicated for Project. 

2.2 SILICONE JOINT SEALANTS 

A. Mildew-Resistant or Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, 
class 50, single component silicone sealant. 
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B. Areas of application: Building openings, including but not limited to, windows, doors, louvers 
and fans. 

C. Products: 
1. Pecora Corporation No. 864 NST; 
2. DOW Corning No. 795; 
3. Or Equal. 

2.3 URETHANE JOINT SEALANTS 

A. Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, class 50 

B. Areas of application:  Joints in CMU walls. 

C. Products: 
1. Pecora Corporation, Dynatrol I-XL; 
2. Or Equal, 

2.4 LATEX JOINT SEALANTS 

A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, 
Grade NF. 

B. Areas of application:  Interior joints with movement less than 7.5 percent and not subject to wet 
conditions. 

C. Products: 
1. Pecora Corporation No. AC-20; 
2. Or Equal. 

2.5 PREFORMED JOINT SEALANTS 

A. Preformed Foam Joint Sealant:  Manufacturer's standard preformed, precompressed, open-cell 
foam sealant manufactured from urethane foam with minimum density of 10 lb/cu. ft. and 
impregnated with a nondrying, water-repellent agent.  Factory produce in precompressed sizes 
in roll or stick form to fit joint widths indicated; coated on one side with a pressure-sensitive 
adhesive and covered with protective wrapping. 

2.6 JOINT SEALANT BACKING 

A. Cylindrical Sealant Backings:  ASTM C 1330, of size and density to control sealant depth and 
otherwise contribute to producing optimum sealant performance. 

B. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer. 
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2.7 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove laitance and form-release agents from concrete. 
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience.   

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces. 

3.2 INSTALLATION 

A. General:  Comply with ASTM C 1193 and joint-sealant manufacturer’s written installation 
instructions for products and applications indicated, unless more stringent requirements apply. 

B. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 

C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

D. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 
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1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants to form smooth, uniform beads of configuration indicated; to 
eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint. 
1. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
2. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise 

indicated. 

F. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of 
products in which joints occur. 

3.3 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing:  Test completed and cured sealant joints as follows: 

a. Perform 10 tests for the first 1000 feet of joint length for each kind of sealant and 
joint substrate. 

b. Perform 1 test for each 1000 feet of joint length thereafter or 1 test per each floor 
per elevation. 

2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint 
Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in 
ASTM C 1521. 

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory.  
Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements.  Retest failed applications until test results prove sealants comply with indicated 
requirements. 

END OF SECTION 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes hollow-metal work. 

1.2 DEFINITIONS 

A. Minimum Thickness:  Minimum thickness of base metal without coatings according to 
NAAMM-HMMA 803 or SDI A250.8. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  Include elevations, door edge details, frame profiles, metal thicknesses, 
preparations for hardware, and other details. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 

D. Samples for Verification:  For each type of exposed finish required. 

E. Schedule:  Prepared by or under the supervision of supplier, using same reference numbers for 
details and openings as those on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 
1. Ceco Door Products; an Assa Abloy Group company. 
2. Republic Doors and Frames. 
3. Steelcraft; an Ingersoll-Rand company. 
4. Fenestra Corporation. 
5. Trussbuilt, Inc. 
6. Or Equal. 

http://www.specagent.com/LookUp/?ulid=5744&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827270&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827298&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827302&mf=&src=wd
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2.2 REGULATORY REQUIREMENTS 

A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified testing 
agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based 
on testing at positive pressure according to NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed and 
labeled for smoke and draft control by a qualified testing agency acceptable to authorities 
having jurisdiction, based on testing according to UL 1784 and installed in compliance 
with NFPA 105. 

B. Fire-Rated, Borrowed Lite Assemblies:  Complying with NFPA 80 and listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection 
ratings indicated, based on testing according to NFPA 257 or UL 9. 

2.3 EXTERIOR HOLLOW-METAL DOORS AND FRAMES 

A. Heavy-Duty Doors and Frames:  SDI A250.8, Level 2.  At locations indicated in the Door and 
Frame Schedule. 

1. Physical Performance:  Level B according to SDI A250.4. 
2. Doors: 

a. Type:  As indicated in the Door and Frame Schedule. 
b. Thickness:  1-3/4 inches. 
c. Face:  Metallic-coated steel sheet, minimum thickness of 0.048 inch (18-gauge), 

with minimum A40 coating. 
d. Edge Construction:  Model 1, Full Flush. 
e. Core:  Polyurethane. 

3. Thermal-Rated Doors:  Provide doors fabricated with thermal-resistance value (R-value) 
of not less than 11 when tested according to ASTM C 1363. 

a. Materials:  Metallic-coated steel sheet, minimum thickness of 0.06 inch (16-
gauge), with minimum A40 coating. 

b. Construction:  Full profile welded. 

4. Exposed Finish:  Prime. 

2.4 BORROWED LITES 

A. Hollow-metal frames of metallic-coated steel sheet, minimum thickness of 0.053 inch. 

B. Construction:  Knocked down. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 
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1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 
less than 0.075 inch (14-gauge) thick, with corrugated or perforated straps not less than 2 
inches wide by 10 inches long; or wire anchors not less than 0.177 inch thick. 

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.06 
inch (16-gauge) thick. 

3. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors. 
4. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- 

diameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall, 
with throat reinforcement plate, welded to frame at each anchor location. 

B. Floor Anchors:  Formed from same material as frames, minimum thickness of 0.06 inch (16-
gauge), and as follows: 

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 
2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, 

allowing not less than 2-inch height adjustment.  Terminate bottom of frames at finish 
floor surface. 

2.6 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable 
for exposed applications. 

B. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 
Class B. 

C. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 

D. Power-Actuated Fasteners in Concrete:  From corrosion-resistant materials. 

E. Grout:  ASTM C 476, except with a maximum slump of 4 inches, as measured according to 
ASTM C 143/C 143M. 

F. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing). 

G. Glazing:  Section 088000 "Glazing." 

H. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15-mil dry film thickness 
per coat. 

2.7 FABRICATION 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form 
metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, 
fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project site, clearly 
identify work that cannot be permanently factory assembled before shipment. 
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B. Hollow-Metal Doors: 

1. Exterior Doors:  Provide weep-hole openings in bottoms of exterior doors to permit 
moisture to escape.  Seal joints in top edges of doors against water penetration. 

2. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where required by 
NFPA 80 for fire-performance rating or where indicated. 

C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames. 

 
1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless otherwise indicated. 
2. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be 

grouted. 
3. Floor Anchors:  Weld anchors to bottoms of jambs with at least four spot welds per 

anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at 
bottoms of jambs. 

4. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 16 inches from top and bottom of 
frame.  Space anchors not more than 32 inches o.c., to match coursing, and as 
follows: 
1) Three anchors per jamb from 60 to 90 inches high. 

b. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of 
frame.  Space anchors not more than 32 inches o.c. and as follows: 

1) Three anchors per jamb up to 60 inches high. 

c. Compression Type:  Not less than two anchors in each frame. 
d. Postinstalled Expansion Type:  Locate anchors not more than 6 inches from top 

and bottom of frame.  Space anchors not more than 26 inches o.c. 

5. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers. 

a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers. 

D. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 
SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for 
preparation of hollow-metal work for hardware. 

E. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where 
indicated.  Form corners of stops and moldings with mitered hairline joints. 
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1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow-
metal work. 

2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each 
glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames. 

4. Provide loose stops and moldings on inside of hollow-metal work. 
5. Coordinate rabbet width between fixed and removable stops with glazing and installation 

types indicated. 

2.8 STEEL FINISHES 

A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer:  SDI A250.10. 

B. Factory Finish:  SDI A250.3. 

1. Color and Gloss:  As selected by Owner from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hollow-Metal Frames:  Install hollow-metal frames and borrow lites of size and profile 
indicated.  Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards 
specified. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 

a. At fire-rated openings, install frames according to NFPA 80. 
b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable stops located on secure side of opening. 
d. Install door silencers in frames before grouting. 
e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
f. Check plumb, square, and twist of frames as walls are constructed.  Shim as 

necessary to comply with installation tolerances. 
g. Field apply bituminous coating to backs of frames that will be filled with grout 

containing antifreezing agents. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, 
and secure with postinstalled expansion anchors. 
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a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation inside frames. 
4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout. 
5. Concrete Walls:  Solidly fill space between frames and concrete with grout insulation. 
6. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled 

expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible 
on exposed faces. 

7. In-Place Metal or Wood-Stud Partitions:  Secure slip-on drywall frames in place 
according to manufacturer's written instructions. 

8. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall. 

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor. 

B. Hollow-Metal Doors:  Fit hollow-metal doors accurately in frames, within clearances specified 
below.  Shim as necessary. 

1. Non-Fire-Rated Steel Doors: 

a. Between Door and Frame Jambs and Head:  1/8 inch plus or minus 1/32 inch. 
b. Between Edges of Pairs of Doors:  1/8 inch to 1/4 inch plus or minus 1/32 inch. 
c. At Bottom of Door:  3/4 inch plus or minus 1/32 inch. 
d. Between Door Face and Stop:  1/16 inch to 1/8 inch plus or minus 1/32 inch. 

2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 
3. Smoke-Control Doors:  Install doors and gaskets according to NFPA 105. 

C. Glazing:  Comply with installation requirements in Section 088000 "Glazing" and with hollow-
metal manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 
more than 9 inches o.c. and not more than 2 inches o.c. from each corner. 

3.2 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow-metal work immediately after 
installation. 
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C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

D. Metallic-Coated Surface Touchup:  Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

E. Touchup Painting:  Cleaning and touchup painting of abraded areas of paint are specified in 
painting Sections. 

END OF SECTION 081113 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Other Action Submittals: 

1. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing 
fabrication and assembly of door hardware, as well as installation procedures and 
diagrams.  Coordinate final door hardware schedule with doors, frames, and related work 
to ensure proper size, thickness, hand, function, and finish of door hardware. 

a. Format:  Use same scheduling sequence and format and use same door numbers as 
in the Contract Documents. 

b. Content:  Include the following information: 

1) Identification number, location, hand, fire rating, size, and material of each 
door and frame. 

2) Locations of each door hardware set, cross-referenced to Drawings on floor 
plans and to door and frame schedule. 

3) Complete designations, including name and manufacturer, type, style, 
function, size, quantity, function, and finish of each door hardware product. 

4) Description of electrified door hardware sequences of operation and 
interfaces with other building control systems. 

2. Keying Schedule:  Prepared by or under the supervision of Installer, detailing Owner's 
final keying instructions for locks. 

1.3 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
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1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved 
by product manufacturers and an Architectural Hardware Consultant who is available during the 
course of the Work to consult with Contractor, Architect, and Owner about door hardware and 
keying. 

B. Fire-Rated Door Assemblies:  Where fire-rated door assemblies are indicated, provide door 
hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252 or UL 10C, unless otherwise indicated. 

C. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door assemblies 
are required, provide door hardware that meets requirements of assemblies tested according to 
UL 1784 and installed in compliance with NFPA 105. 

1. Air Leakage Rate:  Maximum air leakage of 0.3 cfm/sq. ft. at the tested pressure 
differential of 0.3-inch wg of water. 

D. Means of Egress Doors:  Latches do not require more than 15 lbf to release the latch.  Locks do 
not require use of a key, tool, or special knowledge for operation. 

E. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with 
the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility 
Guidelines. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 
wrist and that operate with a force of not more than 5 lbf. 

2. Comply with the following maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door. 
b. Sliding or Folding Doors:  5 lbf applied parallel to door at latch. 
c. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

3. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more 
than 1/2 inch high. 

4. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door 
will take at least 3 seconds to move to a point 3 inches from the latch, measured to the 
leading edge of the door. 

F. Keying Conference:  Conduct conference at Project site. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

B. Deliver keys and permanent cores to Owner by registered mail or overnight package service. 
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1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period:  Three years from date of Substantial Completion, unless otherwise 
indicated. 

a. Exit Devices:  Two years from date of Substantial Completion. 
b. Manual Closers:  10 years from date of Substantial Completion. 
c. Concealed Floor Closers:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled on Drawings or as described herein to 
comply with requirements in this Section. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products 
equivalent in function and comparable in quality to named products. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" 
Article.  Products are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for 
each door hardware type required for the purpose of establishing minimum requirements.   

2. References to BHMA Designations:  Provide products complying with these designations 
and requirements for description, quality, and function. 

2.2 HINGES 

A. Hinges:  BHMA A156.1.  Provide template-produced hinges for hinges installed on hollow-
metal doors and hollow-metal frames. 

B. A minimum of three (3) hinges shall be provided for each door leaf up to and including 7-foot 
in height and an additional hinge shall be added for each 2-foot or fractions thereof of additional 
door height. 

C. All hinges shall be full mortise, 4 inches high, heavy duty, 4-ball bearings, stainless steel, Hager 
Companies, BB1541 or equal, unless shown otherwise in the drawings. 

2.3 SURFACE CLOSERS 

A. BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch speeds 
controlled by key-operated valves and forged-steel main arm.  Comply with manufacturer's 
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written recommendations for size of door closers depending on size of door, exposure to 
weather, and anticipated frequency of use.  Provide factory-sized closers, adjustable to meet 
field conditions and requirements for opening force.  All exposed materials of the closer shall be 
corrosion-resistant. 

B. Closers shall be Dorma STA 8916 AF86P COV SNDPK or equal, unless shown otherwise in 
the drawings. 

2.4 MECHANICAL LOCKS AND LATCHES 

A. Strikes:  Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 
requirements indicated for applicable lock or latch and with strike box and curved lip extended 
to protect frame; finished to match lock or latch. 

1. Flat-Lip Strikes:  For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

B. Bored Locks:  BHMA A156.2; Grade 1; Series 4000. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Schlage Commercial Lock Division; an Ingersoll-Rand company. 
b. Yale Security Inc.; an ASSA ABLOY Group company. 
 

C. Mortise Locks:  BHMA A156.13; Operational Security Grade 1; stamped steel case with steel 
or brass parts; Series 1000. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Schlage Commercial Lock Division; an Ingersoll-Rand company. 
b. Yale Security Inc.; an ASSA ABLOY Group company. 

2.5 EXIT DEVICES AND AUXILIARY ITEMS 

A. Exit Devices and Auxiliary Items:  BHMA A156.3. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Yale Security Inc. 
b. Dorma-USA 

2. All exit devices shall be Yale 2100 series, 630 finish, or equal, unless shown otherwise 
on the drawings.  Trim shall be as indicated in the schedule. 

http://www.specagent.com/LookUp/?uid=123456815275&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456815280&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456815289&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456815290&mf=&src=wd
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2.6 LOCK CYLINDERS 

A. Lock Cylinders:  Tumbler type, constructed from stainless steel. 

1. Manufacturer:  Same manufacturer as for locking devices. 
2. Cylinders must be compatible with existing cores. 
3. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Schlage Commercial Lock Division; an Ingersoll-Rand company. 
b. Yale Security Inc.; an ASSA ABLOY Group company. 

B. Construction Master Keys:  Provide cylinders with feature that permits voiding of construction 
keys without cylinder removal.  Provide 10 construction master keys. 

C. Construction Cores:  Determine at keying conference. 

2.7 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, 
Appendix A.  Incorporate decisions made in keying conference. 

B. Keys:  Nickel silver. 

1. Stamping:  Permanently inscribe each key with a visual key control number and include 
the following notation: 

a. Notation:  "DO NOT DUPLICATE." 

2. Quantity:  Determine at a keying conference.  Such conference shall include, at a 
minimum, the plant manager. 

2.8 MECHANICAL STOPS AND HOLDERS 

A. Wall-Mounted Stops:  BHMA A156.16; aluminum base metal.  Convex rubber stops.  Hager 
232W or equal. 

B. Floor-Mounted Stops:  BHMA A156.16; aluminum base metal.  Low profile dome stop.  Hager 
241F or equal. 

C. Wall-Mounted stops shall be used, where possible. 

2.9 DOOR GASKETING 

A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length 
for gasketing other than for smoke control, as tested according to ASTM E 283; with resilient or 
flexible seal strips that are easily replaceable and readily available from stocks maintained by 
manufacturer.  All mounting hardware shall be stainless steel. 

http://www.specagent.com/LookUp/?uid=123456815363&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456815365&mf=&src=wd
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B. Gasketing shall be Pemko 303 AV or equal, unless shown otherwise in the drawings. 

2.10 THRESHOLDS 

A. Thresholds:  BHMA A156.21; fabricated to full width of opening indicated, extruded aluminum 
with a maximum ½ inch rise.  Thresholds shall be installed with a sealer to prevent water from 
seeping underneath. 

B. Thresholds shall be Pemko 171A or equal, unless shown otherwise in the drawings. 

2.11 METAL KICKPLATES 

A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 0.050-inch- thick stainless steel; 
with manufacturer's standard stainless steel machine or self-tapping screw fasteners.  Width 
shall be door size less 2 inches.  Kickplates shall be Trimco 10” x 2” Less Door Width (LDW) 
630 or equal. 

2.12 DOOR SWEEP 

A. Door Sweeps:  Stainless steel with black neoprene insert.  Hardware shall be stainless steel.  
Sweep shall be Pemko 3151SSN or equal, unless shown otherwise in the drawings. 

2.13 FABRICATION 

A. Fasteners:  Provide door hardware manufactured to comply with published templates prepared 
for machine, wood, and sheet metal screws.  Provide screws that comply with commercially 
recognized industry standards for application intended, except aluminum fasteners are not 
permitted.  Provide Phillips flat-head screws with finished heads to match surface of door 
hardware, unless otherwise indicated.  All fasteners shall be stainless steel. 

1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, 
except for units already specified with concealed fasteners.  Do not use through bolts for 
installation where bolt head or nut on opposite face is exposed unless it is the only means 
of securely attaching the door hardware.  Where through bolts are used on hollow door 
and frame construction, provide sleeves for each through bolt. 

2. Spacers or Sex Bolts:  For through bolting of hollow-metal doors. 
3. Gasketing Fasteners:  Provide noncorrosive fasteners for exterior applications and 

elsewhere as indicated. 

2.14 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames 
according to ANSI/SDI A250.6. 

B. Mounting Heights:  Mount door hardware units at heights to comply with the following unless 
otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames:  ANSI/SDI A250.8. 
2. Custom Steel Doors and Frames:  HMMA 831. 
3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 

C. Install each door hardware item to comply with manufacturer's written instructions.  Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work.  Do not install surface-mounted items until finishes 
have been completed on substrates involved. 

1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 
substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors according to industry standards. 

D. All hardware shall be installed or reinstalled after the final paint coat has been applied and has 
dried. 

E. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than 
the number recommended by manufacturer for application indicated or one hinge for every 30 
inches of door height, whichever is more stringent, unless other equivalent means of support for 
door, such as spring hinges or pivots, are provided. 

F. Intermediate Offset Pivots:  Where offset pivots are indicated, provide intermediate offset 
pivots in quantities indicated in door hardware schedule but not fewer than one intermediate 
offset pivot per door and one additional intermediate offset pivot for every 30 inches of door 
height greater than 90 inches. 

G. Lock Cylinders:  Install construction cores to secure building and areas during construction 
period. 

1. Replace construction cores with permanent cores as directed by Owner. 

H. Key Control System:  Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 

I. Boxed Power Supplies:  Locate power supplies as indicated or, if not indicated, above 
accessible ceilings.  Verify location with Architect. 
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1. Configuration:  Provide one power supply for each door opening with electrified door 
hardware. 

J. Thresholds:  Set thresholds for exterior doors and other doors indicated in full bed of sealant 
complying with requirements specified in Section 079200 "Joint Sealants." 

K. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule.  Do not mount floor stops where they will impede traffic. 

L. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 

M. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 

N. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed. 

O. Adjustment:  Adjust and check each operating item of door hardware and each door to ensure 
proper operation or function of every unit.  Replace units that cannot be adjusted to operate as 
intended.  Adjust door control devices to compensate for final operation of heating and 
ventilating equipment and to comply with referenced accessibility requirements. 

END OF SECTION 087100 
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SECTION 088000 – GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes glazing for the following products and applications, including those specified 
in other Sections where glazing requirements are specified by reference to this Section: 

1. Windows. 
2. Doors. 

1.2 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing:  Test each glazing material type, tape 
sealant, gasket, glazing accessory, and glass-framing member for adhesion to and compatibility 
with elastomeric glazing sealants. 

1. Testing will not be required if data are submitted based on previous testing of current 
sealant products and glazing materials matching those submitted. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

B. Glass Samples:  For each type of glass product other than clear monolithic vision glass; 12 
inches square. 

C. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use 
same designations indicated on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Preconstruction adhesion and compatibility test report. 

1.5 QUALITY ASSURANCE 

A. Glazing Publications:  Comply with published recommendations of glass product manufacturers 
and organizations below, unless more stringent requirements are indicated.  Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. GANA Publications:  GANA's "Laminated Glazing Reference Manual" and GANA's 
"Glazing Manual." 

2. AAMA Publications:  AAMA GDSG-1, "Glass Design for Sloped Glazing," and 
AAMA TIR-A7, "Sloped Glazing Guidelines." 
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3. IGMA Publication for Sloped Glazing:  IGMA TB-3001, "Guidelines for Sloped 
Glazing." 

4. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing 
Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

B. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark glazing 
with certification label of the SGCC or another certification agency acceptable to authorities 
having jurisdiction or the manufacturer.  Label shall indicate manufacturer's name, type of glass, 
thickness, and safety glazing standard with which glass complies. 

C. Fire-Protection-Rated Glazing Labeling:  Permanently mark fire-protection-rated glazing with 
certification label of a testing agency acceptable to authorities having jurisdiction.  Label shall 
indicate manufacturer's name, test standard, whether glazing is for use in fire doors or other 
openings, whether or not glazing passes hose-stream test, whether or not glazing has a 
temperature rise rating of 450 deg F, and the fire-resistance rating in minutes. 

D. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least 
one component lite of units with appropriate certification label of IGCC. 

1.6 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in 
which coated-glass manufacturer agrees to replace coated-glass units that deteriorate within 
specified warranty period.  Deterioration of coated glass is defined as defects developed from 
normal use that are not attributed to glass breakage or to maintaining and cleaning coated glass 
contrary to manufacturer's written instructions.  Defects include peeling, cracking, and other 
indications of deterioration in coating. 

1. Warranty Period:  10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form in which 
laminated-glass manufacturer agrees to replace laminated-glass units that deteriorate within 
specified warranty period.  Deterioration of laminated glass is defined as defects developed 
from normal use that are not attributed to glass breakage or to maintaining and cleaning 
laminated glass contrary to manufacturer's written instructions.  Defects include edge 
separation, delamination materially obstructing vision through glass, and blemishes exceeding 
those allowed by referenced laminated-glass standard. 

1. Warranty Period:  Five years from date of Substantial Completion. 

C. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which 
insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within 
specified warranty period.  Deterioration of insulating glass is defined as failure of hermetic seal 
under normal use that is not attributed to glass breakage or to maintaining and cleaning 
insulating glass contrary to manufacturer's written instructions.  Evidence of failure is the 
obstruction of vision by dust, moisture, or film on interior surfaces of glass. 

1. Warranty Period:  10 years from date of Substantial Completion. 



CITY OF IMPERIAL WWTP GLAZING 
HEADWORKS UPGRADE PROJECT 088000 - 3 

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS, GENERAL 

A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in 
thicknesses as needed to comply with requirements indicated. 

B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-treated 
float glass, or Kind FT heat-treated float glass.  Where heat-strengthened glass is indicated, 
provide Kind HS heat-treated float glass or Kind FT heat-treated float glass.  Where fully 
tempered glass is indicated, provide Kind FT heat-treated float glass. 

C. Windborne-Debris-Impact Resistance:  Provide exterior glazing that passes basic-protection 
testing requirements in ASTM E 1996 for Wind Zone 1 when tested according to 
ASTM E 1886.  Test specimens shall be no smaller in width and length than glazing indicated 
for use on the Project and shall be installed in same manner as glazing indicated for use on the 
Project. 

1. Large-Missile Test:  For glazing located within 30 feet of grade. 
2. Small-Missile Test:  For glazing located more than 30 feet above grade. 
3. Large-Missile Test:  For all glazing, regardless of height above grade. 

D. Thermal and Optical Performance Properties:  Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below: 

1. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's 
WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F. 

2. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, 
according to NFRC 200 and based on LBL's WINDOW 5.2 computer program. 

3. Visible Reflectance:  Center-of-glazing values, according to NFRC 300. 

2.2 GLASS PRODUCTS 

A. Glass Specifications:  Glass shall conform to Federal Specification DD-G-451D and Federal 
Specifications DD-G-1403B(1) (Tempered Glass).  Insulating glass shall conform to SGMA 65-
7-2. 

B. Heat-Strengthened Float Glass:  ASTM C 1048, Kind HS (heat strengthened), Type I, Condition 
A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, 
Quality-Q3. 

C. Type A:  Tinted, colored float glass shall be not  less than 1/4-inch minimum thickness.  The 
glass color shall be gray.  Type A glass shall be PPG, "Solargray"; LOF, "Monolithic Gray"; or 
equal. 

D. Type B:  Tinted, colored, tempered float glass shall be heat-treated safety glass 1/4-inch 
minimum thickness, such as PPG, "Herculite - Solargray";  LOF, "Thermopane - Monolithic 
Gray"; or equal.  The glass color shall be gray. 
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E. Type C:  Clear float glass shall conform to Federal Specification DD-G-451D and shall be not 
less than 1/4-inch thick.  Type C glass shall be PPG, "Pennvernon"; LOF, "Monolithic 
Annealed Glass"; or equal. 

F. Type D:  Clear, tempered float glass shall be heat-tempered safety glass conforming to Federal 
Specification DD-G-1403B(1) and shall be not less  than 1/4-inch thick. 

G. Type G:  Tinted, colored, insulating glass shall be metal-edged units of 1-inch thickness, 
consisting of an outside lite of 1/4-inch thick, tinted, colored gray float glass; 1/2-inch air space; 
and 1/4-inch thick, clear float glass inside lite.  Provide tempered glass as described above 
where required by code and where indicated in the drawings. 

2.3 INSULATING GLASS 

A. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by 
a dehydrated interspace, qualified according to ASTM E 2190, and complying with other 
requirements specified. 

1. Sealing System:  Dual seal. 
2. Spacer:  Manufacturer's standard spacer material and construction. 

2.4 GLAZING GASKETS 

A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness required to 
maintain watertight seal, made from one of the following: 

1. Neoprene complying with ASTM C 864. 
2. EPDM complying with ASTM C 864. 
3. Silicone complying with ASTM C 1115. 
4. Thermoplastic polyolefin rubber complying with ASTM C 1115. 

2.5 GLAZING SEALANTS 

A. General: 

1. Compatibility:  Provide glazing sealants that are compatible with one another and with 
other materials they will contact, including glass products, seals of insulating-glass units, 
and glazing channel substrates, under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions existing at 
time of installation. 

3. Colors of Exposed Glazing Sealants:  As indicated by manufacturer's designations. 

B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, 
Grade NS, Class 100/50, Use NT. 
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C. Glazing Sealants for Fire-Rated Glazing Products:  Products that are approved by testing 
agencies that listed and labeled fire-resistant glazing products with which they are used for 
applications and fire-protection ratings indicated. 

2.6 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, 100 percent solids elastomeric 
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer 
rod as recommended in writing by tape and glass manufacturers for application indicated; and 
complying with ASTM C 1281 and AAMA 800 for products indicated below: 

1. AAMA 804.3 tape, where indicated. 
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 

pressure. 

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive 
on both surfaces; and complying with AAMA 800 for the following types: 

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant. 
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with 

a full bead of liquid sealant. 

2.7 MISCELLANEOUS GLAZING MATERIALS 

A. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 

B. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 
minus 5. 

C. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass 
manufacturer to maintain glass lites in place for installation indicated. 

D. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 
walking). 

E. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance. 

F. Perimeter Insulation for Fire-Resistive Glazing:  Product that is approved by testing agency that 
listed and labeled fire-resistant glazing product with which it is used for application and fire-
protection rating indicated. 



CITY OF IMPERIAL WWTP GLAZING 
HEADWORKS UPGRADE PROJECT 088000 - 6 

PART 3 - EXECUTION 

3.1 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in 
referenced glazing publications. 

B. Adjust glazing channel dimensions as required by Project conditions during installation to 
provide necessary bite on glass, minimum edge and face clearances, and adequate sealant 
thicknesses, with reasonable tolerances. 

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from 
Project site and legally dispose of off Project site.  Damaged glass includes glass with edge 
damage or other imperfections that, when installed, could weaken glass, impair performance or 
impair appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of 
compatible sealant suitable for heel bead. 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

G. Provide spacers for glass lites where length plus width is larger than 50 inches. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 
in glazing channel, as recommended in writing by glass manufacturer and according to 
requirements in referenced glazing publications. 

3.2 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 
with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to 
make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover 
horizontal framing joints by applying tapes to jambs and then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  
Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Apply heel bead of elastomeric sealant. 
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F. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable stops.  
Start gasket applications at corners and work toward centers of openings. 

G. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.3 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings 
exactly, with allowance for stretch during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place 
with joints miter cut and bonded together at corners. 

C. Installation with Drive-in Wedge Gaskets:  Center glass lites in openings on setting blocks and 
press firmly against soft compression gasket by inserting dense compression gaskets formed and 
installed to lock in place against faces of removable stops.  Start gasket applications at corners 
and work toward centers of openings.  Compress gaskets to produce a weathertight seal without 
developing bending stresses in glass.  Seal gasket joints with sealant recommended by gasket 
manufacturer. 

D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks and 
press firmly against soft compression gasket.  Install dense compression gaskets and pressure-
glazing stops, applying pressure uniformly to compression gaskets.  Compress gaskets to 
produce a weathertight seal without developing bending stresses in glass.  Seal gasket joints 
with sealant recommended by gasket manufacturer. 

E. Install gaskets so they protrude past face of glazing stops. 

3.4 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass 
lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding 
into glass channel and blocking weep systems until sealants cure.  Secure spacers or spacers and 
backings in place and in position to control depth of installed sealant relative to edge clearance 
for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 
of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.5 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 
to framing held away from glass.  Do not apply markers to glass surface.  Immediately after 
installation remove nonpermanent labels and clean surfaces. 
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B. Protect glass from contact with contaminating substances resulting from construction 
operations.  If, despite such protection, contaminating substances do come into contact with 
glass, remove substances immediately as recommended in writing by glass manufacturer. 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, 
alkaline deposits, or stains; remove as recommended in writing by glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 
natural causes, accidents, and vandalism, during construction period. 

END OF SECTION 088000 
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SECTION 098000 - PROTECTIVE COATINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and application of coating systems. 
1. System A: Concrete – Immersion, Non-Potable, Corrosive Environment 
2. System B: Concrete – Sealant (Non-Paint Finish) 
3. System C: Concrete Masonry Unit (CMU) Sealer – Non-Paint Finish 
4. System D: Ferrous Metal – Exterior, Non-Immersion excluding buried surfaces 
5. System E: Ferrous Metal – Interior, Non-Immersion excluding buried surfaces 
6. System F: Ferrous Metal – Immersion, Non-Potable 
7. System G: Galvanized Steel and Non-Ferrous Metal – Non-Immersion 
8. System H: Aluminum – Embedded or in contact with concrete 
9. System I: Wood – Interior and Exterior 
10. System J: PVC Pipe – Exterior Exposure 
11. System K: Miscellaneous – Surfaces requiring coat tar epoxy 
12. System L: Hot-Dip Galvanizing 

1.2 DESCRIPTION 

A. Scope of Work 

1. The Contractor shall furnish all materials, labor, equipment, and incidentals required to 
provide a protective coating system for the surfaces listed herein and not otherwise 
excluded. 

2. The work includes surface preparation and cleaning, painting and finishing of interior and 
exterior exposed items and surfaces such as ceilings, walls, floors, miscellaneous metal, 
doors, frames, construction signs, guardrails, posts, pipes, fittings, valves, equipment, and 
all other work obviously required to be painted unless otherwise specified herein or on 
the Drawings.  The omission of minor items in the schedule of work shall not relieve the 
Contractor of his obligation to include such items where they come within the general 
intent of the Specifications as stated herein. 

1.3 REFERENCES 

A. American National Standards Institute:  

1. ANSI/NSF Standard 61 Listing of Certified Drinking Water System Components - 
Health Effects. 

2. ANSI Z53.1, Safety Color Code for Marking Physical Hazards. 

B. ASTM International 
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C. Occupational Safety and Health Act (OSHA):  

1. OSHA 1910.144, Safety Color Code for Marking Physical Hazards. 

2. OSHA 1910.145, Specifications for accident prevention signs and tags. 

D. The Society for Protective Coatings (SSPC):  

1. Surface Preparation Specifications:  

a. PA 2, Measurement of Dry Coating Thickness with Magnetic Gages. 
b. PA 3, Guide to Safety in Paint Applications.  
c. SSPC-SP 1, Solvent Cleaning. 
d. SSPC-SP 2, Hand Tool Cleaning. 
e. SSPC-SP 3, Power Tool Cleaning. 
f. SSPC-SP 5, White Metal Blast Cleaning. 
g. SSPC-SP 6, Commercial Blast Cleaning. 
h. SSPC-SP 7, Joint Surface Preparation Standard Brush-Off Blast Cleaning. 
i. SSPC-SP 10, Near-White Blast Cleaning. 
j. SSPC-SP 11, Power Tool Cleaning To Bare Metal. 
k. SSPC-SP12, Surface Preparation and Cleaning of Metals by Waterjetting Prior to 

Recoating.  
l. SSPC-SP13, Surface Preparation of Concrete. 
m. Guide 15, Field Methods for Retrieval and Analysis of Soluble Salts on Steel and 

Other Nonporous Substrates.  

E. NACE International (NDACE):  RP0188, Discontinuity (Holiday) Testing of New Protective 
Coatings on Conductive Substrates. 

F. National Fire Protection Association (NFPA). 

G. National Sanitation Foundation (NSF). 

H. International Concrete Restoration Institute (ICRI). 

1.4 DEFINITIONS 

A. "Paint" as used herein means all coating systems, materials, including primers, emulsions, 
enamels, sealers and fillers, and other applied materials whether used as prime, intermediate or 
finish coats. 

B. The term “exposed” as used in this Section shall mean all items not covered with concrete, 
masonry, or similar material. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include preparation requirements and 
application instructions. 
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1. Submit to the Engineer as provided in the General Conditions and Section 01340:  Shop 
Drawings, Working Drawings, and Samples; shop drawings, manufacturer's 
specifications and data on the proposed paint systems and detailed surface preparation, 
application procedures and dry film thickness (DFT). 

2. Submit material manufacturer's technical information, including paint label analysis and 
application instructions for each material proposed 

a. List each material and cross-reference to specific paint and finish system and 
application. Identify by manufacturer's catalog number and general classification. 

b. Submit copies of manufacturer's complete color charts for each coating system.  
c. Provide certifications from manufacturers verifying that factory applied prime 

coats are compatible with specified finish coatings. 
d. Pipe Markers and Safety Signs: Submit copies of manufacturer's technical 

brochure, including color chart and list of standard signs. Owner will set titles on 
pipe markers and safety signs. 

B. Schedule: 

1. The Contractor shall submit for approval to the Construction Manager, a complete 
typewritten Schedule of Painting Operations within 90 days after the Notice to Proceed.  
This Schedule is imperative so that the various fabricators or suppliers may be notified of 
the proper shop prime coat to apply.  It shall be the Contractor's responsibility to properly 
notify and coordinate the fabricator's or suppliers' surface preparation and painting 
operations with these specifications.  Record of notification shall be transmitted to the 
Construction Manager or be available for review.  This Schedule shall include for each 
surface to be painted, the brand name, generic type, solids by volume, application 
method, the coverage and the number of coats in order to achieve the specified dry film 
thickness, and color charts.  When the Schedule has been approved, the Contractor shall 
apply all material in strict accordance with the approved Schedule and the manufacturer's 
instructions. Wet and dry paint film gauges may be utilized by the Owner to verify the 
proper application while work is in progress. 

2. It is the intent of this section that as much as possible all equipment and piping utilize 
coating systems specified herein supplied by a single manufacturer.  All exceptions must 
be noted on the Schedule.  For each coating system, only one (1) manufacturer's product 
shall be used. 

3. Contractor is responsible for the compatibility of all shop primed and field painted items 
in this Contract. Furnish information on the characteristics of the finish materials 
proposed to use, to ensure that compatible prime coats are used. As directed by the 
Engineer, provide barrier coats over incompatible primers or remove and re-prime. 
Notify the Engineer in writing of anticipated problems using the coating systems as 
specified with substrates primed by others. 

C. Color Samples: Manufacturer's standard color charts for color selection by Owner. 

D. Samples – Painting: 

1. Paint colors will be selected by Owner unless other standards are noted. Compliance with 
all other requirements is the exclusive responsibility of the Contractor. 
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E. Applicator Qualifications:  Submit qualifications as specified under Quality Assurance article. 

F. Closeout Submittals: 

1. Submit certificate stating Work was properly prepared and painted in accordance with 
Specifications. 

2. Submit manufacturer's certificate stating quantity of paint furnished was sufficient to 
properly coat all surfaces. 

3. Maintenance Manual: Upon completion of work, furnish copies of a detailed maintenance 
manual including following information: 

a. Product name and number. 
b. Name, address and telephone number of manufacturer and local distributor.  
c. Detailed procedures for routine maintenance and cleaning. 
d. Detailed procedures for light repairs such as dents, scratches and staining. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Coatings:  5 percent, but not less than 1 gallon of each material and color applied. 

1.7 QUALITY ASSURANCE 

A. Provide the best quality grade of the various types of coatings suitable for use in corrosive water 
and wastewater treatment and pumping environments as regularly manufactured by approved 
paint materials manufacturers. Materials not displaying the manufacturer's identification as a 
standard, best grade product will not be acceptable. 

B. Provide undercoat paint produced by the same manufacturer as the finish coats. Undercoat and 
finish coat paints shall be compatible.  Use only thinners approved by the paint manufacturer 
and list the manufacturer, and use only within recommended limits as listed on the 
manufacturer’s product data sheets. 

C. Painting shall be accomplished by experienced painters specializing in industrial painting 
familiar with all aspects of surface preparations and applications required for this project.  Work 
shall be done in a safe and workmanlike manner. 

D. Applicator Qualifications: 

1. Successfully painted water and wastewater utility installations for at least five (5) years.  
Submit name and experience record of painting applicator to Engineer. A list of at least 
five (5) utility installations painted within the last five (5) years, along with responsible 
officials, architects or engineers involved with the project, and the approximate contract 
price may be requested by the Owner or Engineer. 
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2. Painting applicators whose submissions indicate a lack of experience required to perform 
the work, or have performed work in an unsatisfactory manner, will not be approved. 

E. Acceptable Manufacturers: 

1. Tnemec Co. 

2. Or Equal.  No substitutions will be considered that decrease film thickness, number of 
coats, surface preparation or generic type of coating specified.  Furnish same color 
selection of substituted manufacturers as manufacturer specified, including accent colors 
in coating systems. Substitutions must meet the performance requirements of the 
materials selected. 

1.8 DELIVERY, HANDLING AND STORAGE 

A. Deliver, store and handle paint in accordance with manufacturer's recommendations, and as 
supplemented below. 

B. Delivery of Materials: 

1. Deliver materials to job site in original, new, and unopened packages and containers 
bearing manufacturer's name and label with following information: 

a. Name or title of material. 
b. Manufacturer's stock number, batch number and date of manufacture (shelf life). 
c. Manufacturer's name. 
d. Contents by volume, for major pigment and vehicle constituents. 
e. Thinning instructions where recommended. 
f. Application instructions. 
g. Color name and number. 

C. Storage of Materials: 

1. Store only acceptable project materials on project site. 
2. Store in a suitable location approved by Owner. Keep area clean and accessible. 
3. Restrict storage to paint materials and related equipment. 
4. Comply with health and fire regulations including the Occupational Safety and Health 

Act of 1970. Flammable materials shall be separated and stored in a suitable area as 
required. 

5. Keep temperature of storage area above 50°F or manufacturer's recommended storage 
temperature, whichever is higher. Consult the manufacturer’s written literature for 
storage condition requirements. 

6. Containers shall be clearly marked to indicate any hazards connected with the use of the 
paint and steps which should be taken to prevent injury to those handling the product.  
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1.9 WARRANTY AND GUARANTEES 

A. All paint and coatings work performed under these specifications shall be guaranteed by the 
coatings applicator for 100 percent of the total coated area for both materials and labor against 
failures during the warranty period.  

B. Failure under this warranty shall include flaking, peeling, or delaminating of the coating due to 
aging, chemical attack, or poor workmanship; but it shall not include areas which have been 
damaged by unusual chemical, thermal, or mechanical abuse.  

1.10 SURFACES TO BE COATED 

A. Design Requirements: 

1. Ensure surfaces are properly prepared, proper primer applied to correct mil thickness, and 
finish coat is compatible with primer coat and applied to correct mil thickness. This 
requirement applies to all equipment and material, whether the total process is done in the 
shop, in the field, or partially in shop and partially in field. 

2. Provide paint products supplied by one manufacturer unless otherwise approved by the 
Engineer. 

B. Paint all exposed surfaces, except where natural finish of material is specifically noted as a 
surface not to be painted. 

C. Where items or surfaces are not specifically mentioned, paint these the same as adjacent similar 
materials or areas. 

D. The following items will not be painted unless otherwise noted. 

1. Any code-requiring labels, such as Underwriters' Laboratories and Factory Mutual, or 
any equipment identification, performance rating, name or nomenclature plates. 

2. Any moving parts of operating units, mechanical and electrical parts, such as valve and 
damper operators, linkages, sensing devices, motor and fan shafts, unless otherwise 
indicated. 

3. Aluminum except where in contact with dissimilar metals.  

4. Fiberglass items including but not limited to handrails, walkways, toeboards, windows, 
louvers, fans, grating, and tanks.  

5. Stainless steel, chromium plate/polished chrome, anodized aluminum, nickel and similar 
finished products. 

6. Brass and bronze other than exposed utility tubing.  

7. Flexible couplings, lubricated bearing surfaces, insulation and plastic pipe or duct 
interiors. 

8. Plastic switch plates and receptacle plates. 
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9. Signs and nameplates. 

10. Finish hardware. 

11. Packing glands and other adjustable parts, unless otherwise indicated.  

12. Portions of metal, other than aluminum, embedded in concrete.  This does not apply to 
the back face of items mounted to concrete or masonry surfaces which shall be painted 
before erection.  Aluminum to be embedded in, or in contact with, concrete shall be 
coated to prevent electrolysis. 

13. Galvanized metals unless specifically noted otherwise. 

14. Prefinished Items. 

a. Unless otherwise shown or specified, factory finishing such as baked-on factory 
porcelain, polyvinyl fluoride or other similar finish is specified for such items as, 
but not limited to, mechanical and electrical equipment such as instruments, light 
fixtures and distribution cabinets. Touch up factory finished items with paint 
supplied by the item manufacturer. As directed by Engineer, field paint damaged 
prefinished items or return them to the factory for repair and repainting. 

b. Any prefinished item not having generic type of paint or proper mil thickness to 
withstand corrosive atmosphere of water treatment plants, wastewater treatment 
plants and/or pumping stations shall be returned to the factory for painting or shall 
have additional coats applied in the field. 

1.11 PROTECTION OF SURFACES NOT TO BE COATED 

A. Protect surfaces and equipment which are not to receive coatings during surface preparation, 
cleaning and painting operations. 

B. Remove mask, or otherwise protect hardware, lighting fixtures, switchplates, machines, 
surfaces, couplings, shafts, bearings, nameplates on machinery, and other surfaces not intended 
to be painted. Provide drop cloths to prevent paint materials from falling on or marring adjacent 
surfaces. Protect working parts of mechanical and electrical equipment from damage during 
surface preparation and painting. Mask openings in motors and equipment to prevent abrasives, 
paint and other materials from entering. 

C. Exercise care not to damage adjacent work during sandblasting operations. Conduct spray 
painting under controlled conditions. Promptly repair any damage to adjacent work or adjoining 
property occurring from sandblasting or spray-painting operations. 

1.12 PROJECT CONDITIONS 

A. Environmental Requirements: 

1. Adhere to manufacturer's data on air and surface temperature limits and relative humidity 
during application and curing of coatings.  Note that on some coatings for concrete, 
applications may be required during declining temperatures only. 
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2. Do not spray apply paint when wind velocity is above 15 mph. 

3. Schedule coating work to avoid dust and airborne contaminants. 

4. Apply exterior finishes during daylight hours only. 

5. When painting in confined spaces, or because of unfavorable ambient conditions, longer 
drying times will be necessary. 

6. Provide supplementary ventilation such as fans and blowers in confined or enclosed areas 
to carry off solvents during evaporation stage. 

B. Existing Conditions: 

1. Broom clean area before painting is started. Remove dirt and dust. 

a. After painting operations begin, broom cleaning will not be allowed. Clean only 
with commercial vacuum cleaning equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. All paint shall be manufactured by one of the suppliers listed in Paragraph 1.7 F., herein, and 
shall be their highest grade of paint.  

B. The following coating systems list a product by name to establish a standard of quality; other 
products of the same generic types may be submitted to the Engineer for approval as described 
in Paragraph 1.7 F., herein. When other than the specified coating system is proposed, the 
Contractor shall submit on a typewritten list giving the proposed coatings, brand, trade name, 
generic type and catalog number of the proposed system and the requested test results for the 
Engineer's approval.  

C. Paint used in successive field coats shall be produced by the same manufacturer. Paint used in 
the first field coat over shop painted or previously painted surfaces shall cause no wrinkling, 
lifting, or other damage to underlying paint.  Shop paint shall be of the same type and 
manufacturer as used for field painting by the Contractor.  

D. Emulsion and alkyd paints shall contain a mildewcide and both the paint and mildewcide shall 
conform to OSHA and Federal requirements, including Federal specification TT-P-19. 

E. Finish coats containing lead shall not be allowed. 

F. Rags shall be clean painters rags, completely sterilized. 

G. Provide paints, pipe marker and safety signs of durable and washable quality. Use materials 
which will withstand normal washing as required to remove grease, oil, chemicals, etc., without 
showing discoloration, loss of gloss, staining, or other damage. 
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2.2 COLORS AND FINISHES 

A. Provide surface treatments and finishes as specified in paragraph 2.3 of this Section.  

B. Color Schedule: Colors for painted surfaces will be selected by Owner or as shown on 
Drawings. 

C. Piping Color Code: Colors for piping will be in accordance with Section 220553 “Identification 
for Plumbing Piping and Equipment”. 

D. Use representative colors when preparing samples for Engineer's review.  Final acceptance of 
colors will be from samples applied on the job. 

E. Color Pigments: Pure, nonfading, applicable types to suit substrates and service indicated.  

F. Paints specified for application on submerged metal in contact with potable water shall meet 
NSF 61 and be approved by the governing health and safety codes.  

2.3 COATING SYSTEMS 

General: Where exposures and/or coating are not specified or when two (2) classifications can 
apply, the worst-case condition shall be used to determine the coating system. 

A. System A: Concrete - Immersion, Non-Potable: 

1. Examples of application areas for this system include the following surfaces: 

a. Interior walls of hydraulic structures with potential for H2S exposure. 

b. Floors and interior surfaces of concrete covers/slabs of hydraulic structures with 
potential for H2S exposure. 

c. Concrete exposed to corrosive environments. 

d. Other immersed concrete areas. 

2. Surface Preparation:  All oil, grease, waste and chemical contaminants must be removed 
from the surface of the concrete prior to preparation in accordance with NACE SP0892 
and SSPC-SP13/NACE 6. Surface preparation requirement is to expose a sound, uniform 
surface texture confirming to the minimum recommended ICRI-CSP5.  Existing concrete 
to receive protective coating system must be sound and capable of supporting the 
Protective Lining System.   

3. Coating System (Use a and b): 

a. Surfacer/Filler:  The appropriate cementitious repair mortar or epoxy cementitious 
resurfacer material shall be applied to the entire, prepared surface to level surface 
suitable for coating. 
1) For concrete deteriorated greater than a depth of 1/4-inch:   Tnemec Series 

217 Mortarcrete - Trowelable grade, rapid-setting, cementitious repair 
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mortar and when recommended by the Manufacturer to rehabilitate and 
restore concrete and provide level substrate for application of the protective 
lining. 
 

2) For new or existing concrete to a depth up to 1/4-inch:  Tnemec Series 218 
MortarClad Epoxy cementitious resurfacer shall be used for filling voids, 
bugholes, static cracks and joints, and for general concrete patching, and to 
provide a uniform, void free surface for Epoxy Lining application.  The 
Series 218 shall be applied to the entire surface at a minimum thickness of 
1/16 inch. 

b. Modified Polyamine Epoxy: Tnemec Series 435 Perma-Glaze at 30 – 40 mils 
applied in one or two coats 

B. System B: Concrete Sealer – Non-Paint Finish 

1. Area of application: 
a. Concrete Floors in the Administration Building (Chemical Storage Room, Blower 

and Electrical Room). 
b. Interior Concrete Floors not exposed to weather and corrosion. 

2. Surface Preparation: 

a. Follow manufacturer’s recommendations for surface preparation. 

3. Product: 

a. Dayton Safe Cure and Seal 30% J19: water based acrylic copolymer containing 
30% solids.   

b. Apply a minimum of two coats and in accordance with manufacturer’s 
recommendations. 

C. System C: Concrete Masonry Unit (CMU) Sealer: Non-Paint Finish 

1. Area of application:  All exterior and interior masonry, where paint or other coating is not 
specified in drawings. 

2. Surface Preparation: 

a. Follow manufacturer’s recommendations for surface preparation for each type of 
masonry. 

3. Coating: 

a. Dayton Superior Weather Worker (J-29), Hydrozo Silane 40, or Equal.  Contractor 
shall apply a minimum of 2 coats with MIL thicknesses as recommended by the 
manufacturer for each type of masonry. 

D. System D: Ferrous Metal: Exterior, Non-Immersion excluding Buried Surfaces: 
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1. Exterior metal surfaces that are exposed to the atmosphere but which do not come into 
contact with water, wastewater, or corrosive atmosphere. Examples of this classification 
include, but not limited to, the following surfaces: 

a. Exterior or Above Ground Pipe. 
b. Piping and valves inside below ground valve vaults. 
c. Pumps, Motors, Equipment. 
d. Steel plate and shapes. 
e. Doors and frames. 

2. Surface Preparation:  As specified in Paragraph 3.3. 

3. Coating System (Use a, b, & c): 

a. Polyamidoamine Epoxy Primer: 

1) Tnemec Series N69 Hi-Build Epoxoline II at 2.0 to 4.0 mils dft.  Omit this 
coat if primed with compatible primer.  For shop primed items kept on-site 
for prolonged periods, follow manufacturer's recommendations prior to 
applying touch-up and subsequent coats, e.g., brush-off blasting. 

b. Polyamidoamine Epoxy:   

1) Tnemec Series N69 Hi-Build Epoxoline II at 3.0 to 5.0 mils dft.   

c. Acrylic Polyurethane 

1) Series 73 Endura-Shield at 3.0 to 5.0 mils.  

E. System E: Ferrous Metal: Interior, Non-Immersion excluding Buried Surfaces: 

 
1. Interior metal surfaces that are exposed to the atmosphere but which do not come into 

contact with water, wastewater, or corrosive atmosphere. Examples of this classification 
include, but not limited to, the following surfaces: 

a. Piping, valves, appurtenances and supports. 
b. Pumps, Motors, Equipment. 
c. Exposed surfaces of electric panels, conduit, ventilation fans, etc. 

2. Surface Preparation:  As specified in Paragraph 3.3. 

3. Coating System (Use a, b, & c):  

a. Polyamidoamine Epoxy Primer: 

1) Tnemec Series N69 Hi-Build Epoxoline II at 2.0 to 4.0 mils dft.  Omit this 
coat if primed with compatible primer.  For shop primed items kept on-site 
for prolonged periods, follow manufacturer's recommendations prior to 
applying touch-up and subsequent coats, e.g., brush-off blasting. 
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b. Polyamidoamine Epoxy:   

1) Tnemec Series N69 Hi-Build Epoxoline II at 3.0 to 5.0 mils dft.   

 
c. Acrylic Polyurethane 

1) Series 73 Endura-Shield at 3.0 to 5.0 mils.  

F. System F: Ferrous Metal - Immersion, Non-Potable: 

 
1. Examples of this classification include, but not limited to, the following surfaces: 

a. Pipe. 
b. Metal surfaces in dry and wet wells or in immediate vicinity of corrosive 

environments. 
c. Other submerged or partially submerged ferrous metal. 

2. Surface Preparation:  As specified in Paragraph 3.3. 

3. Coating System (Use a & b): 

a. Epoxy Polyamide or Amine-Cure Primer - Shop primer only. 

1) Tnemec N69-1211 Epoxy Primer:  One (1) coat at 3.0 to 5.0 mils DFT. 

b. Epoxy Amine-Cure: 

1) Two coats Tnemec Hi-Build Epoxoline II Series N69 at 4.0 to 6.0 mils dft 
per coat.  Alternating colors should be used. 

G. System G: Galvanized Steel and Non-Ferrous Metal - Non-Immersion: 

1. Examples of this classification include the following surfaces: 

a. Galvanized steel pipe where specifically noted or specified. 
b. Galvanized or zinc-coated steel fabrications where specifically noted or specified. 
c. Aluminum fabrications where specifically noted or specified. 
d. Aluminum or other non-ferrous pipe or tubing. 
e. Copper pipe and tubing. 

2. Surface Preparation:  As specified in Paragraph 3.3. 

3. Coating System (Use a and b). 

a. Epoxy Polyamide. 

1) Tnemec N69-color H.B. Epoxoline II or Series 27 WB Typoxy: One (1) 
coat at 2 to 4 mils DFT each. 

b. Aliphatic Polyurethane (Gloss):  
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1) Tnemec Series 73 Endura-Shield: One (1) coat at 3.0 to 5.0 mils DFT each. 

H. System H: Aluminum embedded or in contact with concrete: 

1. Examples of this classification include the following surfaces: 

a. Portions of slide gate frames. 
b. Portions of hatch cover frames. 
c. Portions of stair stringers. 
d. Portions of grating and floor plate frames.  

2. Surface Preparation:  As specified in Paragraph 3.3 

3. Coating System: 

a. Tnemec Hi-Build Epoxoline II Series N69 at 2.0 to 4.0 mils DFT. 

I. System I: Wood - Interior and Exterior: 

1. Examples of this classification include the following surfaces: 

a. Wood trim. 
b. Wood Panels 

2. Surface Preparation:  As specified in Paragraph 3.3. 

3. Coating System (Use a and b or a and c as directed by Owner). 

a. Alkyd or Acrylic Primer. 

1) Tnemec 10-99W White Primer:  One (1) coat at 2 to 3.5 mils DFT each. 

b. Acrylic Emulsion (Semi-Gloss):  

1) Tnemec 1029 Enduratone:  Two (2) coats at 2 to 3 mils DFT per coat. Or; 
2) For Gloss Finish Tnemec 1028 Enduratone (Gloss): Two (2) coats at 2 to 3 

mils DFT per coat. 

c. Alkyd (Gloss): 

1) Tnemec 2H H.B. Tneme-Gloss: Two (2) coats at 1.5 to 2.5 DFT each. 

J. System J: PVC Pipe, Exterior Exposure: 

1. This classification includes exteriors of PVC pipe, valves and accessories. 

2. Surface Preparation:  As specified in Paragraph 3.3, herein. 

3. Coating System, Exterior (Use a or a and b, as required): 

a. Epoxy Polyamide (Satin): 
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1) Tnemec Hi-Build Epoxoline Series N69 at 2.0 to 4.0 mils DFT 

b. Polyurethane (Gloss) for Exterior Exposure: 

1) Tnemec 73 Endura - Shield UVX:  One (1) coat at 3.0 to 5.0 mils DFT. 

K. System K: Miscellaneous surfaces requiring coal tar epoxy: 

1. Examples of this classification include the following surfaces: 

a. Miscellaneous castings not specified elsewhere.  

2. Surface Preparation - As specified in Paragraph 3.3, herein. 

3. Coating System: 

a. Coal Tar Epoxy, High-Build: 

1) Tnemec 46H-413:  One (1) coat at 14 to 20 mils DFT each. 

L. System L: Hot-Dip Galvanizing 

1. This classification includes but is not limited to stair stringers, grating embeds, fasteners, 
support members, and interior structural members not epoxy coated per Systems “Ferrous 
Metal: Interior, Non-Immersion” and “Ferrous Metal - Immersion, Non-Potable”. 

2. Surface Preparation: The Fabricator shall remove all welding slag, splatter, anti-splatter 
compounds and burrs prior to delivery for galvanizing. Avoid unsuitable marking paints. 
Consult with the galvanizer about removal of grease, oil paint and other deleterious 
material prior to fabrication. Remove by blast cleaning or other methods surface 
contaminants and coatings, which would not be removable by the normal chemical 
cleaning process in the galvanizing operation. 

3. Coating System: 

a. Pre-clean steelwork in accordance with accepted methods to produce an acceptable 
surface for quality hot-dip galvanizing. 

b. Galvanize steel members, fabrications, and assemblies after fabrication by the hot 
dip process in accordance with ASTM A123. Galvanize bolts, nuts and washers 
and iron and steel hardware components in accordance with ASTM A153. 

c. Safeguard products against steel embrittlement in conformance with ASTM A143. 
d. Handle all articles to be galvanized in such a manner as to avoid any mechanical 

damage and to minimize distortion. 
e. Coating Weight: conform with paragraph 5.1 of ASTM A123, Table 1 of A767, or 

Table 1 of ASTM A153, as appropriate. 
f. Surface Finish: Continuous, adherent, as smooth and evenly distributed as possible 

and free from any defect detrimental to the stated end use of the coated article. 
g. Adhesion: Withstand normal handling consistent with the nature and thickness of 

the coating and normal use of the article. 

4. Testing: 
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a. Inspection and testing of hot dip galvanized coatings shall include visual 
examination and tests in accordance with ASTM A123, A767 or A153 as 
applicable to determine the thickness of the zinc coating on the metal surface. 

b. Furnish Notarized Certificate of Compliance with ASTM Standards and 
Specifications herein listed. The Certificate must be signed by the galvanizer and 
contain a detailed description of the material processed. The Certificate shall 
include information as to the ASTM standard used for the coating. 

5. Repair or Damaged Coating: 

a. The maximum area to be repaired is defined in accordance with ASTM A123 
Section 4.6 current edition. 

1) The maximum area to be repaired in the field shall be determined in advance 
by mutual agreement between parties. 

b. Repair areas damaged by welding, flame cutting or during handling, transport or 
erection by one of the approved methods in accordance with ASTM A780 
whenever damage exceeds 3/16" in width. Minimum thickness requirements for 
the repair are those described in ASTM A123 section 4.6 current edition. 

PART 3 - EXECUTION 

3.1 SHOP PAINTING 

A. Surface Preparation - All ferrous metal to be primed in the shop shall have all rust, dust and 
scale, as well as all other foreign substances, removed by sandblasting or pickling in accordance 
with SSPC-SP10.  Cleaned metal shall be primed or pretreated immediately after cleaning to 
prevent new rusting. Under no circumstances will cleaned metal be allowed to sit overnight 
before priming, or pretreatment and priming. All nonferrous metals shall be solvent cleaned 
prior to the application of primer.  In addition, galvanized surfaces which are to be topcoated 
shall first be degreased then primed.  Refer to manufacturer’s printed literature for the correct 
blast profile for the product used. 

B. Materials Preparation: 

1. Mix and prepare painting materials in strict accordance with manufacturer's 
recommendations and directions, stirring materials before and during application to 
maintain a mixture of uniform density, free of film, dirt and other foreign materials.  

2. No thinners shall be used except those specifically mentioned and only in such quantity 
as directed by the manufacturer in his instructions.  If thinning is used, sufficient 
additional coats shall be applied to assure the required dry film thickness is achieved.  
The manufacturer's recommended thinner or cleanup solvent shall be used for all clean-
up.  Application by brush, spray, airless spray or roller shall be as recommended by the 
manufacturer for optimum performance and appearance. 

C. Applications: 
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1. All painting shall be done by skilled and experienced craftsmen and shall be of highest 
quality workmanship. Coating systems shall be as specified herein. 

2. Apply paint in accordance with the manufacturer's directions. Use applicators and 
techniques best suited for the type of material being applied. 

3. All paint and coatings materials shall be stored under cover and at a temperature within 
10°F of the anticipated application temperature and at least 5°F above the dew point.  

4. Apply additional coats when undercoats, stains or other conditions show through the final 
coat of paint, until the paint film is of uniform finish, color and appearance. 

5. Paint shall be applied in a neat manner with finished surfaces free of runs, sags, ridges, 
laps and brush marks.  Each coat shall be applied in a manner that will produce an even 
film of uniform and proper thickness. 

6. Paint back sides of access panels and removable or hinged covers to match the exposed 
surfaces. 

7. Equipment manufacturer or supplier shall provide touch-up paint for items with shop 
applied finish coats. 

8. Where specified in the individual sections, primer coat(s) shall be applied in the shop by 
the equipment manufacturer.  The shop coats shall be as specified and shall be 
compatible with the field coat or coats. 

D. Certification:  The Contractor shall obtain from the equipment manufacturer or supplier, prior to 
shipment of equipment, a written certification that surface preparation, coating brand, material, 
DFT and application method complied with this section. 

3.2 EXAMINATION 

A. Examine areas and conditions where painting work is to be performed. Notify Engineer in 
writing of conditions detrimental to proper and timely completion of Work. Do not proceed 
with Work until unsatisfactory conditions have been corrected in a manner acceptable to 
Engineer. 

B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions otherwise 
detrimental to formation of a durable paint film. 

C. Remove by blast cleaning to SSPC-SP 10 any bitumastic coating or improper primer on any 
material or equipment which is to be painted and arrives at the construction site with a 
bitumastic coating or a priming system not specified in paragraph 2.3 Coating Systems. 

3.3 SURFACE PREPARATION 

A. General: 

1. Perform all preparation and cleaning procedures as specified and in strict accordance with 
paint manufacturer's instructions for each particular substrate and atmospheric condition. 
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2. Remove hardware, hardware accessories, machined surfaces, plates, lighting fixtures, and 
similar items not to be finish painted, or provide surface applied protection prior to 
surface preparation and painting operations. Following completion of painting of each 
space or area, reinstall removed items by workmen skilled in the trades involved or 
remove applied protection, if applicable. 

3. Clean sand, dirt, dust and all other foreign matter from surfaces to be painted before 
applying paint or surface treatments. Remove oil and grease with clean cloths and 
cleaning solvents prior to mechanical cleaning. Program cleaning and painting so that 
dust and other contaminants from cleaning process will not fall in wet, newly painted 
surfaces. 

4. Prepare surfaces which were not shop painted or were improperly shop painted or 
damaged, and all abraded or rusted surfaces, which are to be painted, as specified under 
3.2 C. and as follows. 

5. Priming Blast Cleaned Metal: Prime blast cleaned metal within 24 hours or before any 
rust bloom occurs. 

6. Primed surfaces, exposed to sunlight for 60 days or more, must be scarified by lightly 
sanding or whip blasting to assure proper adhesion of final coat(s).  The surface to be 
painted shall be solvent cleaned by SSPC SP1 to remove any grease, dirt, etc.  If 
structures which require painting have been near the coast and exposed to salt air, a salt 
remover such as Chlor-rid may be required before cleaning. 

7. If there is a time period in excess of five (5) months from application of a shop or field 
primer coat to proposed date to apply the first field finished coat, first field finished coat 
will not be applied. Instead, blast clean primer completely off to obtain the SSPC-SP 
surface specified for particular application in Painting Systems. Then, reapply primer and 
finish paint as specified. Cost of removing primer by blast cleaning and reapplying 
primer will be at no expense to Owner. 

8. Terminate shop prime coats on steel six inches from edges that are to be field welded. 

B. Ferrous Metal Surfaces: 

1. Shop or Field Primed for Submerged or Intermittently Submerged in Liquid Service: 

a. Grind smooth to a rounded contour sharp edges and welds, and remove weld 
splatter. 

b. Except for insides of pipes, blast clean in accordance with SSPCSP10 Near-White 
Finish and to obtain a minimum blast profile of 1.5 mils. 

c. After blast cleaning, remove dust and spent sand from surface by brushing or 
vacuum cleaning. 

d. Apply prime coat before rust bloom forms or within 24-hours, whichever is earlier. 
e. Do not allow blast cleaned or bare surfaces to stand overnight before coating.  

2. Not Shop Primed and Non-Submerged: 

a. Grind smooth to a rounded contour sharp edges and welds, and remove weld 
splatter. 
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b. Solvent clean in accordance with SSPC-SP 1 so that all surfaces are free of oil and 
contaminants with a non-petroleum based solvent recommended by the coating 
manufacturer. 

c. Pressure wash all areas to be painted with a minimum 3000 psi pressure washer 
using potable water.  Use a cleaner such as Chlor*Rid or equivalent to remove all 
dirt, salt, and contamination before proceeding and prevent any salts from being 
driven into the metal by blasting. Exercise caution around any operating electrical 
equipment. 

d. Sweep blast clean in accordance with SSPC- SP 7.  On areas that have been 
removed to bare metal, taper back edges to tightly adhered coating.  Protect all 
rotating equipment and concrete from the abrasive blasting. On interior metal 
surfaces where abrasive blasting may damage electrical components, rotating 
equipment, thin gauge conduit, etc., Power Tool Cleaning per SSPC-SP3 or Hand 
Tool Cleaning per SSPC-SP2 may be used if requested and approved by the 
Engineer prior to beginning. 

e. After blast or other cleaning, remove dust and spent sand from surface by brushing 
or vacuum cleaning. 

f. Apply prime coat before surface starts to rust or within 24-hours, whichever is 
earlier. 

g. Do not allow blast cleaned or bare surfaces to stand overnight before coating. 

3. Not Shop Primed and Non-Submerged, Reservoir & Potable Water Storage Tanks: 

a. Grind smooth to a rounded contour sharp edges and welds, and remove weld 
splatter. 

b. Solvent clean in accordance with SSPC-SP 1 so that all surfaces are free of oil and 
contaminants with a non-petroleum based solvent recommended by the coating 
manufacturer. 

c. Pressure wash all areas to be painted with a minimum 3000 psi pressure washer 
using potable water.  Use a cleaner such as Chlor*Rid or equivalent to remove all 
dirt, salt, and contamination before proceeding and prevent any salts from being 
driven into the metal by blasting. 

d. Commercial blast clean in accordance with SSPC- SP 6 to obtain a minimum 1.5 
mils blast profile.  Protect all rotating equipment and concrete from the abrasive 
blasting. 

e. After blast cleaning, remove dust and spent sand from surface by brushing or 
vacuum cleaning. 

f. Apply prime coat before surface starts to rust or within 24-hours, whichever is 
earlier. 

g. Do not allow blast cleaned or bare surfaces to stand overnight before coating. 

4. Shop Primed: 

a. Immediately before paint application, clean sand, dust, mud, dirt and other foreign 
matter from shop coat. 

b. Touch-up damaged or destroyed shop paint. 
c. Surface preparation of surfaces to be touched-up must be as effective as those 

specified for shop painting. A minimum SSPC SP3 should be used. Immersion 
service will require abrasive blasting.  
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5. Ferrous metal surfaces previously exposed to sulfides shall be sandblasted, washed, and 
sandblasted again in accordance with the recommended surface preparation for the 
particular service in question. 

6. Where blast cleaning is done in the field, only "virgin" sand, grit, or abrasive will be 
used. 

7. Inaccessible areas, such as, behind tank rafters or skip-welded lap joints, or in between 
back-to-back angle iron bracing, shall be coated before assembly to prevent corrosive 
action from taking place in these in accessible areas.  All surface voids shall be sealed-
welded and back-toback bracing and tank rafters either coated before assembly or 
eliminated from the design and construction.  Sharp corners and edges shall be ground to 
a smooth contour and welds prepared as described above. 

C. Concrete Surfaces: 

1. All concrete surfaces to be coated shall be clean and dry.  "Dry" is defined for new 
concrete as free of moisture and fully cured which is a minimum of 28 days at 75ºF and 
50 percent Relative Humidity or some equivalent cure time at other conditions (7 days 
minimum for stucco).  Moisture content of concrete shall be checked by taping a one-foot 
square piece of 20 mil thick minimum plastic film on the surface (“plastic film tapedown 
test” ASTM D 4263).  Test film should be placed at various locations that are likely to be 
slow drying out, such as below grade, low spots in floors, inside corners and lower wall 
areas.  The film should be carefully sealed with tape to prevent the escape of any 
moisture or vapor that would be trapped behind the film. The film should be left in place 
over night or longer to allow sufficient time for moisture migration.  After 48 hours 
remove and examine the backside for moisture condensation and inspect the concrete 
surface for darkened areas. The source of the moisture, if present, shall be located, and 
the cause corrected prior to coating.  All oil, grease, dirt, etc., shall be removed either by 
steam cleaning with detergent or by scrubbing with a hot trisodium phosphate solution 
consisting of 2 pounds of trisodium phosphate to each gallon of hot water (160°F). 
Repeat the cleaning operation until the contamination is removed and flush the area with 
clean water to remove residual cleaning solution. Allow to dry thoroughly before coating. 

2. Old paint and unremoved tar stains shall be solvent cleaned with naphtha, 
trichloroethylene, or perchloroethylene.  Proper safety precautions shall be observed if 
this step is necessary.  The surface shall be flushed with fresh water and dried. 

3. Do not use form oils incompatible with coating, concrete curing agents or concrete 
hardeners on concrete surfaces to be coated. 

4. Concrete and/or cinder block walls to receive a coating shall be air-blasted with 100 psi 
clean, dry, oil-free air to remove dust, etc., and wire brushed to remove all loose and/or 
weak mortar.  See requirements for sumps, tanks and other water-bearing structures 
below.  These surfaces may also be pressure washed with a minimum 3,000 psi. 

5. Concrete floors shall be thoroughly swept clean and prepared in accordance with an ICRI 
CSP profile dependent on the material used. Contact the paint manufacturer for specific 
surface preparation requirements. 
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6. The floors or concrete sumps, tanks or other water-bearing structures should be prepared 
in accordance with the appropriate ICRI CSP standard for the system used (typically 
ICRI CSP3 or CSP5).  Patch voids and cracks that will cause discontinuities in the 
coating or unsightly appearance using a patching compound compatible with the coating 
system. 

D. Masonry and Precast Concrete: 

1. Clean out cracks, loose mortar, chips, indentations and open pores. 

2. Patch with mortar all depressions. 

3. Perform work only on cured, dry and dust free masonry surfaces. 

4. Apply surfacer recommended by paint manufacturer in accordance with manufacturer's 
procedures. 

E. Wood Surfaces:  Wood should be clean and dry. Remove surface deposits of sap or pitch by 
scraping and wiping clean with rags dampened with mineral spirits or VM & P Naphtha. Seal 
knots and pitch pockets with shellac reduced with equal parts of shellac thinner (denatured 
alcohol) before sandpaper finishing with fine grit and remove sanding dust.  After the prime 
coat is dry, fill cracks and holes with putty or spackling compound.  When filler is hard, sand 
flush with the surface using fine grit sandpaper. Sand lightly between coats with fine grit, open-
coated sandpaper. 

F. Stainless Steel: 

1. Stainless steel will only be coated when so specified. 

2. Stainless steel requires only solvent cleaning prior to coating using any one of the 
methods in SSPC-SP1.  Only solvents and cleaning solutions containing less than 200 
ppm of halogens should be used to prevent stress corrosion cracking. 

3. Stainless steel may be shot-blasted to provide a surface profile to increase the mechanical 
bond of the coating system.  The height of the profile and the texture required should be 
defined for the operator and as a standard for the acceptance of the work.  Pictorial 
standards for the surface cleanliness of carbon steel are not applicable to stainless steel, 
since there are no corrosion products or mill scale to remove from the surface. 

4. Abrasive blast cleaning procedures outlined by Steel Structures Painting Council for 
carbon steel may also be used for stainless steel.  Only very hard silica sand or other 
abrasive media should be used for a fast cutting action and to obtain a sharp angular 
profile. 

G. Gypsum Drywall: 

1. Sand joint compound with fine grit, open-coated sandpaper to provide a smooth flat 
surface. Avoid heavy sanding of the adjacent wall board surfaces, which will raise the 
nap of the paper covering.  Remove dust from the surface by wiping with clean rags or 
other means.  If additional joint finishing is required to provide a smooth surface, the 
same joint compound of a ready-mixed spackling compound should be used.  Putty, 
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patching pencils, caulking or masking tape should not be applied to dry wall surfaces to 
be painted. Finish level 4 or 5 must be achieved prior to beginning to paint. Level shall be 
suitable for coating system to be applied. 

2. Lightly scuff-sand tape joints after priming to remove raised paper nap. Take care not to 
sand through the prime coat and remove dust by wiping with clean rags. 

H. Galvanized Steel, and Non-Ferrous Metal: 

1. Galvanized steel and aluminum will only be coated when so specified. 

2. Surfaces shall be clean and dry. Remove dust and dirt by blowing off the surface with 
high pressure air or wiping clean with dry rags.  Oil, grease and protective mill coatings 
should be removed by solvent cleaning in accordance with SSPC-SP1. 

3. All galvanized surfaces for non-immersion service should be cleaned with a minimum 
SSPC SP3 or brush blasted to remove any passivation layer and to provide a surface 
profile. 

4. Other surface preparation as outlined in the coating manufacturer's latest written 
Application Instructions shall be observed more demanding exposures. 

I. Previously-Painted Surfaces (except ferrous metal, non-immersion): 

1. Careful examination of the old coating is necessary in order to determine the condition of 
the coating prior to recommending the degree of surface preparation that will be needed.  
The old coating should be shaved with a knife to ascertain its present adhesion to the 
substrate, as well as the flexibility of the film.  If the old coating has a tendency to 
powder or shatter easily under the knife, or disbonds freely from the substrate or 
underfilms, it would indicate total removal is necessary. 

a. When up to 10 percent of the total area has failed, spot blasting back to at least 
one-inch into sound film, feathering of edges and spot priming is required. 

b. When the coating system has deteriorated to approximately 25 percent of the total 
area, or if the coating is brittle, eroded or underfilm rusting is present, completely 
remove original coating system by sandblasting as specified. 

2. Tank linings, immersion-service coatings, and some other types of high performance 
coatings require total removal before recoating. Consult manufacturer's recommendations 
for which of the other types of high performance coatings require total removal. 

3. In instances where the film has been eroded due to weathering or worn thin due to 
abrasion or impingement with no rusting, the surface contaminants may be removed 
through water blasting (approximately 3,000 psi or more, over 4 gallons per minute) with 
emulsifying agents or cleaners, rinsed and dried.  Roughening of the surface shall be used 
to improve the adhesion of subsequent coats. Recoat with the recommended finish 
coat(s). 

J. PVC or Other Plastic Piping or Ductwork: 

1. Remove any grease or oily residue on PVC. 



CITY OF IMPERIAL WWTP  PROTECTIVE COATINGS 
HEADWORKS UPGRADE PROJECT 098000 - 22 

2. Lightly sand off sheen and clean. Abrade surface. 

3. If recommended by manufacturer, lightly abrade surface with medium grade sandpaper. 
Remove dust by wiping with clean rags. 

4. Remove dust and sand by wiping with a dry cloth.  Apply coating before any 
contamination. 

K. Shop Bituminous Coated Pipe: 

1. Hand tool clean in accordance with SSPC-SP 2. 

2. Wipe or brush clean. 

3. Recoat with compatible bituminous coating. 

3.4 MATERIALS PREPARATION 

A. General: 

1. Mix and prepare painting materials in strict accordance with manufacturer's directions. 

2. Do not mix coating materials produced by different manufacturers. 

3. Store materials not in actual use in tightly covered containers. Maintain containers used 
in storage, mixing, and application of paint in a clean condition, free of foreign materials 
and residue. 

4. Stir all materials before application to produce a mixture of uniform density, and as 
required during application of materials. Do not stir any film which may form on surface 
into material. Remove film and, if necessary, strain material before using. 

5. If material has thickened or must be diluted for application, buildup coating to same film 
thickness achieved with undiluted material. Do not use thinner to extend coverage of 
paint unless recommended by the manufacturer and listed on their product literature. 

B. Tinting: 

1. Tint undercoats to match color of finish coat, but provide sufficient difference in shade of 
undercoats to distinguish each separate coat. Provide code number that identifies material 
tinted by manufacturer. 

3.5 APPLICATION 

A. General: 

1. Strictly follow paint manufacturer's label instructions for proper application, spreading 
rate and drying time. 
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2. Apply paint by brush, roller, air spray, or airless spray in accordance with manufacturer's 
directions, and recommendations of Paint Application Specifications No.1 in SSPC Vol. 
2, where applicable. Use brushes best suited for type of material being applied. Use 
rollers of carpet, velvet back, or high pile sheep’s wool as recommended by paint 
manufacturer for material and texture required. Do not use rollers having nap exceeding 
3/8-inch. 

a. Apply by brush to newly welded seams. 
b. Apply prime coats by roller, brush, or spray. 

3. Apply paints only when temperature of surfaces to be painted and surrounding air 
temperatures are between 50 and 95 degrees F, and will remain in this range during 
curing, unless otherwise permitted by paint manufacturer's printed instructions. 

4. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 
percent; or to damp or wet surfaces. 

5. Painting may be continued during inclement weather only if areas and surfaces to be 
painted are enclosed and heated within temperature limits specified by paint 
manufacturer during application and drying periods. 

6. Provide adequate illumination and ventilation in areas where painting operations are in 
progress. 

7. Maintain number of coats and minimum paint film thickness per coat required regardless 
of application method. Do not apply succeeding coats until previous coat has completely 
dried or the minimum time recommended by manufacturer has elapsed, whichever is 
longer. 

8. Apply additional coats when undercoats, stains, or other conditions show through the 
final coat of paint, and until paint film is of uniform finish, color and appearance. This 
requirement is of particular importance regarding intense primary accent colors. Ensure 
surfaces, including edges, corners, crevices, welds, and exposed fasteners receive a film 
thickness equivalent to that of flat surfaces. 

9. Surfaces not exposed to view do not require color coding and in some cases do not 
require painting. 

10. Paint interior surfaces of ducts (in accordance with materials), where visible through 
registers or grilles, with a flat, non-specular black paint as specified, before final 
installation of equipment. 

11. Paint backs of access panels, and removable or hinged covers to match exposed surfaces. 

12. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces, unless 
otherwise specified. 

13. Do not apply paint over sealants and caulking compounds until integral solvents have 
been released from compound. Conform to sealant and caulking manufacturer's 
recommendations. 
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14. Paint existing structural steel to match new structural steel. 

15. Spray painting of sound-absorbing concrete masonry units containing sound insulation 
material is prohibited. This requirement prevents insulation material from being sprayed, 
resulting in a consequent loss of sound attenuation effectiveness. Apply paint on sound-
absorbing masonry by rolling or brushing. 

16. Sprayed Finishes: Spray paint finish doors, frames and windows, where required. Brush 
or roller finishes will not be acceptable. 

17. Install piping markers and safety signs only after painting and finish work is completed. 

B. Minimum Coating Thickness: Apply each material at not less than the manufacturer's 
recommended spreading rate, and provide total dry film thickness as specified. In no case allow 
area coverage per gallon to exceed manufacturer's recommendations. Apply extra coat at no 
additional expense to obtain specified total dry film thickness. 

C. Scheduling Painting: 

1. Apply first-coat material to surfaces that have been cleaned, pretreated or otherwise 
prepared for painting as soon as practicable after preparation and before subsequent 
surface deterioration. 

a. Apply primers before rust bloom forms but in no case allow cleaned steel to be 
exposed for more than 24-hours. 

2. Allow sufficient time between successive coatings to permit proper drying. Do not recoat 
until paint has dried to where it feels firm, does not deform or feel sticky under moderate 
thumb pressure, and application of another coat of paint does not cause lifting or loss of 
adhesion of undercoat. In no case apply an additional coat until manufacturer's minimum 
recommended drying time between coats has elapsed. 

D. Prime Coats: Recoat primed and sealed walls and ceilings where there is evidence of suction 
spots or unsealed areas in first coat, to assure a finish coat with no burn-through or other defects 
caused by insufficient sealing. 

E. Stipple Enamel Finish: Roll and redistribute paint to an even and fine texture. Leave no 
evidence of rolling such as laps, irregularities in texture, skid marks, or other surface 
imperfections. 

F. Pigmented (Opaque) Finishes: Completely cover to provide an opaque, smooth surface of 
uniform finish, color, appearance, and coverage. 

G.  Brush Application: 

1. Brush-out and work all blush coats onto surfaces in an even film. Cloudiness, spotting, 
holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections are not 
acceptable. Neatly draw all glass and color break lines. 

2. Brush apply all primer or first coats, unless otherwise permitted to use mechanical 
applicators. 
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H. Completed Work: Match approved samples for color, texture, and coverage. Remove, refinish, 
or repaint work not in compliance with specified requirements as required by the Engineer. 

I. Placing Into Service: Do not place painted items into service until paints and coatings are fully 
cured (dry-hard). 

J. Safety Signs: Apply safety signs at locations directed by Engineer. 

3.6 RE-PAINT SURFACE PREPARATION 

A. Assume complete responsibility for quality of repaint work insofar as proper surface preparation 
will affect finished appearance. Quality of finishes is subject to Engineer's approval or rejection. 
Recoat work as a result of rejection will be at no expense to Owner. 

B. Prepare previously painted surface where rust, powdering, scaling, peeling or flaking is present 
by wire brushing, scraping, sanding and blast cleaning to solid material. Sand solid edges 
smooth.  Taper back edges to tightly adhered coating. 

C. Prepare hard, glossy, repaint surfaces for paint adhesion by sandpapering, followed by surface 
washing and rinsing. When a de-glosser is used, washing and rinsing may be eliminated.  

D. To avoid rust showing from nails' heads in repainted wood surfaces, countersink nails and fill 
holes, together with all other crevices, with wood filler similar to DAP 33 after priming coat has 
dried. Lightly sand wood filler to a smooth surface. Coat knots and sappy spots with shellac 
before painting. 

E. Just prior to application of paint or coatings, re-paint surfaces must be dry, clean and free of 
loose dirt, dust and grit. 

F. Patch test unknown old coatings for compatibility. 

3.7 FIELD QUALITY CONTROL 

A. Engineer reserves right to invoke following material testing procedure at any time, and any 
number of times during the period of field painting. 

1. Engage the service of an independent testing laboratory to sample any paint being used. 
Samples of materials delivered to Project site will be taken, identified and sealed, and 
certified in presence of Contractor. 

2. Have independent testing laboratory perform appropriate tests for any or all of following 
characteristics: abrasion resistance, apparent reflectivity, flexibility, washability, 
absorption, accelerated weathering, dry opacity, accelerated yellowness, recoating, 
skinning, color retention, alkali resistance, quantitative materials analysis, and 
compatibility of coatings. 

3. If test results show that material being used does not comply with specified requirements, 
a directive may be made, at no expense to Owner, to stop painting work and remove non-
complying paint; pay for testing; repaint surfaces coated with rejected paint; remove 
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rejected paint from previously painted surfaces if, upon repainting with specified paint, 
the two (2) coatings are non-compatible. 

B. Testing Equipment: 

1. Provide calibrated magnetic type dry film thickness gauge to test coating thickness 
specified in mils, as manufactured by ElektroPhysik U.S.A., Arlington Heights, IL, 
MikroTest Digital or other Engineer-approved manufacturer. 

2. Provide low-voltage wet sponge electrical holiday detector to test completed coating 
systems, 20 mils dry film thickness or less, except zinc primer, high-build elastomeric 
coatings, and galvanizing, for pinholes, holidays, and discontinuities, as manufactured by 
Tinker and Rasor, San Gabriel, CA, Model M-l. 

3. Provide high-voltage spark tester to test completed coating systems in excess of 20 mils 
dry film thickness. Unit as recommended by coating manufacturer. 

C. Testing: 

1. Thickness and Continuity Testing: 

a. Measure coating thickness specified in mils with a magnetic type, dry film 
thickness gauge, in accordance with SSPC PA 2. Check each coat for correct 
millage. Do not make measurement before coat has dried. 

b. Holiday detect coatings 20 mils thick or less, except zinc primer and galvanizing, 
with low voltage wet sponge electrical holiday detector in accordance with NACE 
RP0188. 

c. Holiday detect coatings in excess of 20 mils dry with high voltage spark tester as 
recommended by coating manufacturer and in accordance with NACE RP0188. 

d. After repaired and recoated areas have dried sufficiently, retest each repaired area. 
Final tests may also be conducted by Engineer.  

D. Inspection: Leave staging and lighting in place until Engineer has inspected surface or coating. 
Replace staging removed prior to approval by Engineer. Provide additional staging and lighting 
as requested by Engineer. 

E. Unsatisfactory Application: 

1. If an item has an improper finish color or insufficient film thickness, clean surface and 
topcoat with specified paint material to obtain specified color and coverage. Obtain 
specific surface preparation information from coating manufacturer. 

2. Evidence of runs, bridges, shiners, laps, or other imperfections is cause for rejection. 

3. Repair defects in accordance with written recommendations of coating manufacturer. 

F. Damaged Coatings, Pinholes, and Holidays: 

1. Feather edges and repair in accordance with recommendations of paint manufacturer. 



CITY OF IMPERIAL WWTP  PROTECTIVE COATINGS 
HEADWORKS UPGRADE PROJECT 098000 - 27 

2. Hand or power sand visible areas of chipped, peeled, or abraded paint, and feather the 
edges. Follow with primer and finish coat. Depending on extent of repair and appearance, 
a finish sanding and topcoat may be required. 

3. Apply finish coats, including touchup and damage-repair coats in a manner that will 
present a uniform texture and color-matched appearance. 

3.8 PROTECTION 

A. Protect work of other trades against damage caused by painting and finishing work. Correct 
damages by cleaning, removing paint splatter, repairing or replacing, and repainting, as 
acceptable to Engineer. 

B. Provide "Wet Paint" signs as required to protect newly painted finishes. Remove temporary 
protective wrappings provided after completion of painting operations. 

C. Protect painted surfaces from damage. Touch up and restore damaged or defaced painted 
surfaces as determined by Engineer. 

3.9 CLEANING 

A. The Contractor shall perform the work under this Section while keeping the premises free from 
accumulation of dust, debris and rubbish and shall remove all scaffolding, paint cloths, paint, 
and brushes from the building when completed. 

B. Cleaning:  All paint brushed, splattered, spilled or splashed on any surface not specified to be 
painted shall be removed. 

C. The Contractor shall insure that all glass throughout that portion of the facility in which he 
worked is cleaned of dirt and paint before he leaves the job site.  Further, the Contractor shall 
insure that all glass in this area is thoroughly washed and polished.  

D. Upon completion of the project, the job site shall be left neat and clean. 

END OF SECTION 098000 
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 SECTION 099000 - ARCHITECTURAL PAINT FINISHES 
 
 
PART 1 – GENERAL 
 
1.01 THE REQUIREMENT: 
 

A. The Contractor shall prepare surfaces for painting and shall paint all surfaces not specifically 
included under the requirements of Section 098000 entitled, "Protective Coatings", as 
required or indicated on Drawings, all in accordance with the requirements of the Contract 
Documents. 

 
B. Materials not to be painted hereunder shall include the following: 

 
1. Work having complete factory finish other than prime coat. 

 
2. Stainless steel, anodized aluminum, brass, bronze and plated finished metals 

designed and used for architectural trim. 
 

3. Finish hardware except prime-coated items, fusible links, UL labels, nameplates, 
numbers and identifying data. 

 
1.02 RELATED WORK SPECIFIED ELSEWHERE: 
 

A. Painting and coating intended for industrial purposes or protecting the coated surface from 
abrasion, wear, corrosion, oxidation, decomposition or other effects of exposure shall conform 
to the requirements of Section 098000 entitled, "Protective Coatings".  For the purposes of 
definition, all surfaces listed in the coating system schedules of the Protective Coatings 
Section 098000, shall be deemed to be surfaces requiring such special coating, and in case of 
conflict between the provisions of the Protective Coatings section and the Architectural Paint 
Finishes specified herein, the provisions of the Section entitled, "Protective Coatings" shall 
take precedence. 

 
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS: 
 

A. Codes:  References herein to "Building Code" or IBC shall mean the latest edition of the 
International Building Code or the International Code Council (ICC). 

 
B. In case of conflict between codes, reference standards, drawings and these Specifications, the; 

most stringent requirements shall govern.  All conflicts shall be brought to the attention of the 
Engineer for clarification and directions prior to ordering or providing any materials or labor. 

 
1.04 CONTRACTOR SUBMITTALS: 
 

A. At least thirty (30) days prior to painting operations the Contractor shall submit for 
acceptance, a complete list of all paint materials proposed for use, identifying each material by 
manufacturer's name, product name and number.  The list shall include all primers, thinners 
and coloring agents, together with manufacturer's catalog data fully describing each material 
as to contents, recommended usage and preparation and application methods.   
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Color samples and stain samples shall also be submitted for color selection by the Engineer. 
Submittals shall conform to the provisions of Section entitled, "Contractor Submittals".  Stain 
samples shall be provided on the same material as the stain will be applied in the final 
installation. 

 
B. Upon completion of the project, the Contractor shall provide the Owner with one (1) new 

unopened gallon of each type and color of paint used on the project.  The cost thereof shall be 
included as part of the work required under this Section. 

 
1.05 QUALITY ASSURANCE: 
 

A. The Contractor shall give the Engineer a minimum of three (3) days advance notice of the 
start of any field or shop surface preparation and painting application work.  All such work 
shall be performed only in the presence of the Engineer, unless the Engineer has granted prior 
approval to perform such work in its absence.  Inspection by the Engineer, or the waiver of 
inspection of any particular portion of the work, shall not relieve the Contractor of its 
responsibility to perform the work in accordance with these Specifications. 

 
B. The painting sub-contractor must possess a valid State license as required for performance of 

the painting and coating work called for in this Specification and must provide five (5) 
references which show that the painting sub-contractor has previous successful experience 
with the specified painting systems.  Include the name, address and telephone number of a 
responsible individual of each installation for which the painting sub-contractor provided the 
work. 

 
C. The Contractor shall require the protective coating manufacturer to furnish a qualified 

technical representative to visit the project site for technical support as may be necessary to 
resolve field problems attributable or associated with the manufacturer's products furnished 
under this Contract or the application thereof. 

 
D. A warranty inspection will be conducted during the eleventh (11th) month following 

application of each painting system.  The Contractor and a representative of the coating 
material manufacturer may be called upon to attend this inspection.  All defective work shall 
be repaired in accordance with these Specifications and to the satisfaction of the Owner.  The 
Owner may, by written notice to the Contractor, reschedule or cancel the warranty inspection. 
 If the warranty inspection is not held, the Contractor is not relieved of its responsibility under 
the Contract Documents. 

 
 
PART 2 – PRODUCTS 
 
2.01 GENERAL: 
 

A. The paint materials shall be delivered to the job site sealed in containers that plainly show the 
manufacturer's name, product class, manufacturer's code, color, date of manufacture, 
hazardous ingredients and flammability classification, extinguishing media and firefighting 
procedures, health hazard data and emergency first aid procedures. 

 
B. Stored paints, thinning agents and solvent shall be kept covered and precautions shall be taken 

for the prevention of fire.  Empty containers and paint-soiled or oily rags shall be removed 
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from the site at the end of each day's work.  Paint thinner shall not be stored in a room 
scheduled to receive resilient flooring. 

 
C. Unless otherwise approved paint materials shall be from the catalogs of the companies listed 

herein.  Materials by other manufacturers are acceptable provided that they are established as 
being compatible with and of equal quality to the coatings of the companies listed.  In 
accordance with the requirements of the Supplemental General Conditions Section entitled, 
"Contractor Submittals", the Contractor shall provide satisfactory documentation from the 
firm manufacturing the proposed substitute or "or equal" material that their product meets the 
specified requirements and is equivalent or better than the listed materials.  The cost of all 
testing and analyzing of the proposed substitute materials that may be required by the 
Engineer shall be paid by the Contractor.  If the proposed substitution requires changes in the 
Contract work, the Contractor shall bear all such costs involved and the costs of allied trades 
affected by the substitution. 

 
D. All finish colors shall be as selected or specified by the Engineer from the manufacturer's 

color samples. 
 
2.02 ARCHITECTURAL PAINT SYSTEMS: 
 

A. Vinyl Acrylic Latex Interior Wall and Ceiling Finish:  Premium quality vinyl acrylic latex 
coating with minimum solids content of thirty-two percent (32%) by volume. 

 
1. Primer-Sealer Drywall, Wood or Masonry:  (DFT = 2.0 mils)  

Carboline: Sanitile 120, or Equal 
 

2. Finish Coats (two or more) (DFT = 3 mils)  
 Carboline: Carbocrylic 3359 (Semi-Gloss) 
 

B. Misc. Ferrous Metal Surfaces:  Premium quality vinyl acrylic latex coating with minimum 
solids content of thirty-two percent (32%) by volume. 

 
1. Primer-Sealer:  (DFT = 2.0 mils)  

Carboline: Sanitile 120, or Equal 
 

2. Finish Coats (two or more) (DFT = 3 mils)  
 Carboline: Carbocrylic 3359 (Semi-Gloss) 
 

 
PART 3 – EXECUTION 
 
3.01 GENERAL REQUIREMENTS: 
 

A. Unless otherwise specified, all architectural paint materials shall be applied by brush or roller 
in strict accordance with the manufacturer's printed instruction.  The manufacturer's 
recommended amount of thinner shall not be exceeded.  Unless otherwise approved, finish 
coat material shall be applied as taken from manufacturer's container.  Spray painting is only 
allowed on metal doors primed and painted in a shop setting.  Each coat shall be applied at 
proper consistency and shall be free of brush or roller marks, sags, runs or any other evidence 
of poor workmanship.  The splattering of paint on glass, hardware, tile, trim and other 
surfaces not to be painted shall be avoided.  Masking shall be applied as required.  Floor, 
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fixtures, equipment and similar surfaces shall be protected with impervious protective covers 
and/or drop cloths.  The Contractor shall maintain barricades and wet paint signs for duration 
of period needed. 

 
3.02 SURFACE PREPARATION: 
 

A. General:  The Contractor shall properly prepare surfaces to receive finishes as indicated and 
specified.  Finish hardware shall be removed prior to painting and finishing and re-installed as 
specified. 

 
B. Ferrous and Galvanized Metal:  Ferrous metal surfaces shall be cleaned of rust, scale, grease, 

oil and other deleterious matter by wire brushing, scraping, washing with solvent, 
sandblasting or other means necessary to properly prepare surfaces for painting.  Shop painted 
ferrous metal surfaces that show rusting when initially installed shall be touched up with a 
rust inhibitor approved by the Engineer.  Galvanized metals shall be cleaned with suitable 
organic solvent.   

 
3.03 APPLICATION: 
 

A. No coating shall be applied under the following circumstances: 
 

1. When the surrounding air temperature or the temperature of the surface to be coated 
is below 40 deg. F.; 

 
2. When surfaces are too wet or damp, or in rain, fog or mist; 

 
3. When the temperature is less than 5 deg. F. above the dewpoint; or 

 
4. When it is expected the air temperature will drop below 40 deg. F., or less than 5 

deg. F above the dewpoint within 8 hours after application of coating.   
 

Dewpoint shall be measured by use of a sling psychrometer in conjunction with U. S. 
Department of Commerce Weather Bureau psychometric tables. 

 
B. The Contractor shall apply complete paint system required for exposed surfaces behind 

permanent cabinets, cases, counters and similar work before such items are installed. 
 
3.05 CLEANUP: 
 

A. Upon completion of the work, all staging, scaffolding and containers shall be removed from 
the job site and disposed of in a manner approved by State and Local environmental 
regulations.  Coating spots and oil or stain upon adjacent surfaces shall be removed and the 
job site cleaned.  All damage to adjacent surfaces or facilities resulting from the work 
performed under the Contract shall be cleaned, repaired or refinished to the satisfaction of the 
Engineer at no additional cost to the Owner. 

 
3.06 OUTLINE OF PAINTING AND FINISHING WORK: 
 

A. Exterior:  In general, all exposed exterior surfaces of the building shall be painted and 
finished in accordance with the requirement herein specified for paint materials and surfaces.  
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Exposed surfaces of miscellaneous metal, sheet metal items, mechanical equipment and all 
other items, as required, shall be painted with the required primers and coats of paint. 

 
B. Interior:  In general, exposed surfaces of the building shall be painted and finished in 

accordance with the requirements herein specified for paint and finish materials and surface: 
 

1. Surfaces of gypsum wallboard, and doors and frames shall be primed and painted as 
specified. 

 
2. Metal items in partitions and ceilings such as registers, grilles and similar items shall 

be painted to match finish of room or area in which they occur, unless directed 
otherwise by the Engineer. 

 
3. Painted doors opening into rooms or spaces having different finishes or colors shall 

have the edges finished as directed by the Engineer. 
 
 
  END OF SECTION 099000 
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SECTION 104416 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire 
extinguishers. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.4 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and 
function. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace fire extinguishers that fail in materials or workmanship within specified warranty 
period.  Warranty Period:  Six years from date of Substantial Completion. 

1.6 QUALITY ASSURANCE 

A. All extinguishers shall be checked and tagged by a certified tester in accordance with applicable 
standards and codes. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 
Fire Extinguishers." 

B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent 
testing agency acceptable to authorities having jurisdiction. 
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2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers:  Type, size, and capacity for each mounting bracket indicated. 

1. Instruction Labels:  Include pictorial marking system complying with NFPA 10, 
Appendix B. 

B. Multipurpose Dry-Chemical Type: UL-rated 4-A:80-B:C, 10-lb nominal capacity, with 
monoammonium phosphate-based dry chemical in manufacturer's standard enameled container. 

C. Carbon Dioxide Type: UL-rated 10-B:C, 20-lb nominal capacity, with carbon dioxide gas in 
manufacturer’s standard enameled container. 

D. Halon Alternative Type: UL-rated 2-A:10-B:C, 13-lb capacity, with HFC-236fa or equivalent in 
manufacturer’s standard enameled container. 

2.3 MOUNTING BRACKETS  

A. Mounting Brackets:  Manufacturer's standard galvanized steel, designed to secure fire 
extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers 
indicated, with plated or red baked-enamel finish. 

B. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, 
spacing, and location.  Locate as indicated by Architect. 

1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in 
red letter decals applied to mounting surface. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Install fire extinguishers and mounting brackets in locations indicated and in compliance with 
requirements of authorities having jurisdiction. 

1. Mounting Brackets:  54 inches above finished floor to top of fire extinguisher. 

C. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at locations 
indicated. 

END OF SECTION 104416 
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SECTION 133400–PRE-ENGINEERED METAL BUILDING 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The Contractor shall furnish and erect a pre-engineered metal building and associated 
accessories complete and in accordance with the requirements of the Contract Documents.  
Manufacturer shall be responsible for all anchor bolt designs. 

1.2 REFERENCES 

A. AISI - Specification for the Design of Cold-Formed Steel Structural Members - 1986 Edition 
with 1989 Addendum. 

B. AISC - Specification for Structural Steel Buildings - 1989. 

C. AISC - Steel Design Guide Series 3 - Serviceability Design Considerations for Low-Rise 
Building - 1990. 

D. ASTM A36 - Specification for Structural Steel. 

E. ASTM A 53 - Specification for Zinc Coating (Hot Dip) on Iron and Steel Hardware. 

F. ASTM A325-04b - Specification for High Strength Bolts for Structural Steel Joints. 

G. ASTM A123 - Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products. 

H. ASTM A653 - Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, 
Structural (Physical Quality). 

I. ASTM A463 - Specification for Steel Sheet Cold Rolled Aluminum Coated Type 1 and Type 2. 

J. ASTM A490 - Specification for Quenched and Tempered Alloy Steel Bolts for Structural Steel 
Joints. 

K. ASTM A500 - Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds 
and Shapes. 

L. ASTM A501 - Hot Formed Welded and Seamless Carbon Steel Structural Tubing. 

M. ASTM A529 - Structural Steel with 50,000 psi Minimum Yield Point. 

N. ASTM A570 - Specification for Hot-Rolled Carbon Steel Sheet and Strip, Structural Quality. 

O. ASTM A572 - Specification for High Strength Low-Alloy Columbium-Vanadium Steels of 
Structural Quality. 
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P. ASTM A792 - Specification for Steel Sheet Aluminum Zinc Alloy Coated by the Hot Dip 
Process, General Requirements. 

Q. ASTM E1514 - Specification for Structural Standing Seam Steel Roof Panel Systems. 

R. AWS A2.4-93 - Standard Welding Symbols. 

S. AWS D1.1-96 - Structural Welding Code - Steel. 

T. AWS D1.3-89 - Structural Welding Code - Sheet Steel. 

U. MBMA Low Rise Building Systems Manual - 2002 Edition. 

1.3 SYSTEM DESCRIPTION 

A. The building shall include all primary and secondary structural framing members, connection 
bolts, canopies, roof extensions, covering, doors, flashing, trim, fasteners, sealer, gutters, 
downspouts, and other miscellaneous items as stated in the specifications and/or shown or 
called for on the Drawings. 

B. The Framing system shall be clear span. Cable bracing shall not be allowed. 

C. Primary Framing: Rigid frame of rafter beams and columns, end wall columns.  

D. Secondary Framing: Purlins, girts, eave struts, flange bracing, and other items detailed. 

E. Lateral Bracing: Horizontal loads not resisted by main frame action may be resisted by cable, 
rod and/or diaphragm, portal frames, fixed base columns in the sidewall. Diaphragm and/or 
cable, rod, portal frame, and fixed base columns in the endwall. Cable, rod, and/or diaphragm in 
the roof. 

F. Roof System: Preformed steel panels, insulation, and accessory components. 

G. Roof Slope: As shown in drawings. 

H. Dimensional Terminology: 
 

1. The building “Width” shall be the measurement from outside face to peak of roof. 
2. The building “Length” shall be the measurement from outside face to outside face of the 

endwall girts. 
3. “Eave” to be determined as the line along the sidewall formed by the intersection of the 

lanes of the roof and sidewall. 
4. “Eave Height” is defined as the vertical dimensions as measured from the finished floor 

to the top of the eave strut. 
5. The “Bay Spacing” shall be the measurement as follows: 

a. Interior Bay Spacing: The distance between the centerlines of interior frames. 
b. End Bay Spacing: The distance from the outside face of endwall girt to the 

centerline of the adjacent interior frame. 

I. Building Type: 
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1. The building shall be of the single slope, rigid frame type with vertical columns (uniform 
depth) located at the building sidewalls and intermediate support columns as shown in the 
drawings.   

1.4 DESIGN REQUIREMENTS 

A. The buildings shall be designed in accordance to the latest editions of the CBC and all 
applicable City and State Codes.  

B. All loads shall be proportioned and applied in accordance with MBMA Low Rise Building 
Systems Manual. 

C. Deflection requirements shall be in accordance with the applicable provisions of the AISC Steel 
Design Guide Series 3 - Serviceability Design Considerations for Low-Rise Buildings. 

D. Assembly to permit movement of components without buckling, failure of joint seals, undue 
stress on fasteners or other detrimental effects, when subject to temperature range of 100 
degrees F. 

E. Roof drainage system to withstand rainfall intensity of 2 inches per hour with 15-minute 
duration. 

1.5 SUBMITTALS 

A. Contractor shall submit building drawings and design calculations signed and sealed by a 
registered professional engineer in the State of California in accordance with Section 013300 
Contractor Submittals.  The drawings shall provide details describing footings and foundation 
support including required anchoring and anchoring calculations.  The Contractor is responsible 
for providing sufficient building support for both seismic or wind loading whichever is greater 
in their design of the footings and stem wall. 

1.6 QUALITY ASSURANCE 

A. Fabricate structural steel members in accordance with MBMA Low Rise Building systems 
Manual, and, for items not covered, AISC - Specification for Structural Steel for Buildings. 
Metal Building Manufacturer shall be AISC Certified Category MB. 

1.7 QUALIFICATIONS 

A. Manufacturer: The company manufacturing the products specified in this Section shall be a 
member of MBMA and shall have a minimum of 10 years’ experience in the manufacture of 
steel building systems. 

B. Structural framing, covering, and anchoring shall be the design of a California licensed 
Professional Engineer experienced in design of this work. 
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1.8 FIELD MEASUREMENTS 

A. Metal building contractor shall verify that field measurements are as indicated on erection 
drawings. 

1.9 WARRANTY 

A. Building manufacturer shall provide a Standard Limited Warranty of five (5) years. 

B. Building manufacturer shall provide an aluminum-zinc alloy Coated Steel Panel Limited 
Warranty of twenty (20) years. 

C. Building manufacturer shall provide a Panel Finish Limited Warranty of twenty (20) years. 

D. Building manufacturer shall provide a Roof System Weathertightness Limited Warranty of (20) 
twenty years. 

PART 2 - PRODUCTS 

2.1 MATERIALS - STRUCTURAL FRAMING 

A. Primary Framing Members:  
 

1. Rigid frames, tapered beams, sidewall columns, and rafter beams shall be classified as 
primary structural framing. 

2. Secondary structural framing shall include endwall columns, and canopy beams, purlins, 
girts, eave struts, headers, jambs, flange bracing, clips and other miscellaneous structural 
framing. 

3. Primary Framing: Steel used to fabricate built up framing members shall be 50,000 PSI 
minimum yield point material and shall conform to the physical characteristics of one of 
the following: 
a. ASTM 607 Grade 50 
b. ASTM A570 Grade 50 
c. ASTM A572 Grade 50 
d. ASTM A529 Grade 50 

 
4. Steel used for cold-formed members shall be 55,000 PSI minimum yield point material 

and shall conform to the physical characteristics of ASTM A570 Grade 55. 
5. Steel used for interior pipe columns shall be 36,000 PSI minimum yield point material 

and shall conform to ASTM A53 Grade B (with Hydrostatic Test requirements 
excluded), ASTM A-501 straightness tolerance. 

6. The building manufacturer shall have on file certified mill test reports, which verify that 
these requirements have been met. 

7. Purlins and Girts: Steel used to form purlins and girts shall be hot rolled steel sheet with a 
guaranteed minimum yield point of 55,000 PSI and shall conform to the physical 
characteristics of ASTM A570 Grade 55. 
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8. Cable used for diagonal bracing shall be extra high strength Grade-7 wire Class A 
coating, left hand lay, galvanized steel strand, conforming to the provisions of ASTM 
Specification A-475. 

9. Structural steel members shall be sheared, formed, punched, welded and painted in the 
plant of the manufacturer. All shop connections shall be welded in accordance with the 
AWS ‘Standard Code for Welding in Building Construction” and CWB ‘General 
Specifications for Welding of Steel Structures.” 

10. Field connections shall be bolted with high strength bolts and nuts (ASTM A325 or SAE 
J429 Grade 5).  Bolts and nuts shall be stainless steel 304, including anchor bolts.   

11. Light-gauge cold-formed sections shall be manufactured by precision roll or brake 
forming. All dimensions shall be true, and the formed member shall be free of fluting, 
buckling or waviness. 

12. Protective Coatings - All framing members shall be hot-dip galvanized in accordance 
with specification 098000. 

B. Secondary Structural Members: 
 

1. Purlins and girts shall be precision roll-formed “C” sections or “Z” sections of adequate 
size and thickness as determined by the design criteria. Purlins shall be either simple span 
or continuous span members. 

2. Eave struts shall be precision roll-formed and/or press broke “C” sections. The upper 
flange shall slope with the normal roof slope, and the web shall be vertical and free to 
receive the sidewall covering. 

3. Wind bracing shall be accomplished by diagonal cable bracing, rod bracing, portal 
frames, and/or diaphragm action of the roof and wall covering. All cables for diagonal 
bracing shall be fabricated from extra high strength strand. Adjustment shall be provided 
by an eyebolt assemble. 

4. Flange bracing shall consist of angle or tubular bracing connected to the web of the purlin 
or girt and to the compression flange of the primary structural member. 

5. Base support shall consist of a continuous base angle, base “C”, or panel edge to which 
the base of the wall covering shall be attached. The base support shall be securely 
fastened into the concrete by the erector. 

6. All secondary members must be rolled from galvanized material or be Hot Dip 
Galvanized. 

C. Structural Member Fabrication: 
 

1. Framing Members: All framing members must be Hot Dip Galvanized. 
2. Hot rolled members shall be fabricated in accordance with AISC Specification for pipe, 

tube, and rolled structural shapes. 
3. Fabricate built-up members in accordance with MBMA Low Rise Building Systems 

Manual, Common Industry Practices. 

2.2 MATERIALS - ROOF SYSTEM 

A. Roof Panel Description:  
 

1. Roof panel shall be standing seam-type roofs, such as those provided by CBC “SS-24” or 
Butler Manufacturer “MR-24.”   

2. The panels shall be joined to the roof purlins per the manufacturer’s recommendations 
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3. All roof panels shall be continuous from eave to ridge except where lengths become 
prohibitive for handling purposes. All end-laps shall be at least 6”. 

4. Color shall be by Owner. 

B. Panel Material: Sheet Steel Stock: Panel material shall be aluminum-zinc alloy-coated steel 
conforming to ASTM A792 for coating AZ50 or AZ55. 

 
1. 24-gauge coated steel shall have a minimum yield strength of 80,000 PSI in accordance 

with ASTM A-792. 

C. Closures:  The corrugations of the roof panels shall be filled with a preformed closed cell, 
laminated polyethylene foam closure along the eaves and ridge for weather tightness. 

D. Fasteners self-drilling, self-tapping, HWH 410 stainless steel screws with sealing washers. Size 
to maintain load and weather tightness requirements.  

E. Sealants: Mastic for roof side-laps, end-laps and flashing shall be sealed with a mastic sealer  
3/16” dia. For roof slopes of 1:12 or greater, and ½” x 1/8” tape for roof slopes of less than 
1:12. The material shall be a butyl base elastic compound with a minimum solid content of 
99%, ChemsecoSealum TC95 or equal. The sealer shall have good adhesion to metal and be 
non-staining, non-corrosive, non-shrinking, non-oxidizing, non-toxic, at temperatures from -60 
degrees F to 212 degrees F (-51 degrees C to -100 degrees C). The material shall meet or 
surpass the requirements of Federal Specifications TT-C-1796A Type II, Class B and NAAMM 
SS-1C-68. 

F. Finish:  All panels are to receive a factory-applied Kynar 500/Hylar 5000 finish consisting of a 
baked-on top-coat with a manufacturer’s recommended prime coat conforming to the following: 

1. Metal Preparation:  All metal is to have the surfaces carefully prepared for painting on a 
continuous process coil coating line by alkali cleaning, hot water rinsing, application of 
chemical conversion coating, cold water rinsing, sealing with acid rinse, and thorough 
drying. 

2. Prime Coating:  A base coat of epoxy paint, specifically formulated to interact with the 
top-coat, is to be applied to the prepared surfaces by roll coating to a dry film thickness of 
0.20 plus 0.05 mils.  This prime coat must be oven cured prior to application of finish 
coat. 

3. Exterior Finish Coating:  Apply the finish coating over the primer by roll coating to dry 
film thickness of 0.80 plus 5 mils (3.80 plus 0.50 mils for Vinyl Plastisol) for a total dry 
film thickness of 1.00 plus 0.10 mils (4.00 plus 0.10 mils for Vinyl Plastisol).  This finish 
coat must be oven-cured. 

4. Interior Finish Coating:  Apply a wash-coat on the reverse side over the primer by roll 
coating to a dry film thickness of 0.30 plus 0.05 mils for a total dry film thickness of 0.50 
plus 0.10 mils.  The wash-coat must be oven-cured. 

5. Color: The exterior finish chosen from the manufacturer's color charts and chips. 
6. Physical Properties: Coating must conform to the industry and manufacturer's standard 

performance criteria as listed by the following certified test reports: 

a. Chalking: ASTM DEFONLINE 
b. Color Change and Conformity: ASTM D 2244 
c. Weatherometer: ASTM G 152, ASTM G 153 and ASTM D 822 
d. Humidity: ASTM D 2247 and ASTM D 714 
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e. Salt Spray: ASTM B117 
f. Chemical Pollution: ASTM D 1308 
g. Gloss at 60 degrees: ASTM D 523 
h. Pencil Hardness: ASTM D 3363 
i. Reverse Impact: ASTM D 2794 
j. Flexibility: ASTM D 522 
k. Abrasion: ASTM D 968 
l. Flame Spread: ASTM E 84 

2.3 MATERIALS – FOUNDATION 

A. Pre-Engineered metal building supplier shall verify and submit to the Engineer all relevant 
structural design calculations (Stamped by a registered professional engineer in the State of 
California).   

2.4 MATERIALS - TRIM 

A. Exterior gutters shall be 24-gauge, G90 galvanized or aluminum-zinc alloy coated steel with the 
same finish as the wall panels. Color to by chosen by Owner from manufacturer provided color 
charts. 

B. Downspouts shall be 28-gauge galvanized or aluminum-zinc alloy coated steel with a color 
coordinated, pre-painted finish. Color to be chosen by Owner from manufacturer provided color 
charts. 

C. Standard rake trim shall be 26-gauge, G90 galvanized or aluminum-zinc alloy coated steel with 
the same finish as the wall panels. Color to be chosen by Owner from manufacturer provided 
color charts. If the roof is a Standing Seam or Loc-Seam system, the rake shall be attached to 
the endwall material with t slip joint, allowing the rake to expand and contract with the roof 
system. 

D. Wall trim shall be 26-gauge, G90 galvanized or aluminum-zinc alloy coated steel with the same 
finish as the wall panels. Color to be chosen by Owner from manufacturer provided color 
charts. 

E. All gutter and downspout joints, rake flashing laps, ridge flashing laps doors, windows and 
louvers shall be sealed with Sika Sikaflex 201 caulk or equal. The caulk shall meet or exceed 
the requirements of Federal Specification TT-S-00230C, Type II, Class A. 

2.5 MATERIALS – BIRD FLASH CLOSURE 

A. All pre-engineered metal buildings shall be supplied with a bird flash closure system, consisting 
of bent cover flashing over beams, soffit panels on the underside of the roofing system, and 
soffit panel end caps, to eliminate bird nesting locations.  All flashing, panels and end caps shall 
match the roof panel in finish and material. 
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PART 3 - EXECUTION 

3.1 RECEIVING, STORAGE, AND HANDLING OF MATERIALS ON JOBSITE 

A. All materials shall be unloaded, handled, hauled and delivered to storage by competent 
workmen in a manner, which will prevent bends, dents, scratches and other damage. Damaged 
materials shall be rejected and promptly replaced. All materials shall be properly stored and 
protected from weather damage by the Contractor. All shipments will be thoroughly checked by 
the project Contractor. 

B. Primed Materials: Upon receipt, all bundles of primed material shall be stored on blocking at an 
angle sufficient to allow any trapped water to drain and should be protected from the weather by 
covers allowing air circulation. Water, ice and snow should not be allowed to collect and remain 
thereon. 

C. Roof and Wall Panels: Bundles of panels shall be inspected for moisture upon receipt. If 
moisture is present, dry the panels and, if possible, store them in a warm, dry place. The panel 
bundles shall be elevated and sloped in a manner to allow moisture to drain. Cover all bundles 
with a tarp or plastic, leaving airspaces for adequate air circulation.  

3.2 ERECTION – GENERAL 

A. The erection of the metal building and the installation of accessories will be performed in 
accordance with the Building Manufacturer’s erection drawings and erection manuals by a 
qualified erector using proper tools, equipment and safety practices.  

3.3 ERECTION – FRAMING 

A. Erect framing in accordance with MBMA Low Rise Building Systems Manual, Common 
Industry Practices. 

B. The erector shall furnish temporary guys and bracing where needed for squaring, plumbing, and 
securing the structural framing against loads, such as wind loads acting on the exposed framing 
and seismic forces, as well as loads due to erection equipment and erection operation, but not 
including loads resulting from the performance of work by others. Bracing furnished by the 
manufacturer for the metal building system cannot be assumed to be adequate during erection. 
The temporary guides, braces, falseworks and cribbing are the property of the erector, and the 
erector shall remove them immediately upon completion of erection. 

C. Do not field cut or alter structural members without approval of the metal building 
manufacturer. After erection, prime, weld abrasions, and surfaces not shop primed.  

3.4 ERECTION - ROOFING SYSTEMS 

A. Install in accordance with manufacturer’s instructions 

B. Exercise care when cutting prefinished material to ensure cuttings do not remain on finish 
surface. 
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C. Fasten cladding system to structural supports, aligned level and plumb. 

3.5 TOLERANCES 

A. All work shall be performed in a workmanlike manner. 

B. Install Framing in accordance with MBMA Low Rise Building Systems Manual, Common 
Industry Practices. 

 
END OF SECTION 133400 
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SECTION 147000 SHAFTLESS SCREW CONVEYORS 
 
  

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section covers the supply and delivery of shaftless screw conveyors for the conveyance of 
dewatered sludge to sludge bays for drying, and for the delivery and supply of shaftless screw 
conveyors for the conveyance of dried sludge to a truck.  
 

B. Screw Conveyors with shafts and intermediate hanger bearings will not be acceptable for this project. 

 
1.2 PERFORMANCE REQUIREMENTS 

 
A. Design the shaftless screw conveyor system to meet the performance and design requirements per the 

attached “Table A”.  Conveyor selection design standards to be based on the operational experience 
of the manufacturer with shaftless screw conveyors, and not shafted screw conveyors. 
 

B. Conveyor rotational speeds shall not be greater than herein specified, unless availability of the 
reducer ratio requires slight adjustment (+/- 3 rpm) or if shown by the conveyor manufacturer 
calculations to be required to meet design load.  Deviations from specified speed cannot be 
utilized to reduce the conveyor trough and spiral size.  Slower speeds are utilized to prevent the 
fluidization or apparent thinning when conveying dewatered sludge, to reduce liner and spiral 
wear from abrasive material.  
 

1.3 SUBMITTALS  
 

A. The equipment Supplier shall, as a minimum, submit the following information for review and 
approval by the Engineer: 

B. Descriptive literature regarding the conveying equipment to be supplied. 

C. Reference information and certifications as required under subsection 3. 

D. Detailed specifications for the Equipment proposed 

E. Manufacturer’s certification, signed by a corporate officer, confirming that the proposed Equipment 
fully complies with these specifications. 

F. General arrangement drawing(s) for the proposed Equipment.  

G. Cut sheets for electric motors and ancillary items manufactured by others. 

H. Conveyor torque requirement calculations. 

I. Torque calculations for the gear reducer and reducer motor. 

J. Horsepower calculations for the drive motor(s). 
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K. Utilize spiral strength calculations for spring (spiral) compression and elongation showing the 
supplied spiral meets or exceeds spring effect intent of 2.6 herein.  Complete schematic diagrams 
for electrical control panel(s) if applicable. 

L. Operations & Maintenance Manual (generic sample with submittal, complete and specific O&M six 
weeks from submittal approval). 

M. The contractor is responsible for coordination of all mechanical & electrical equipment, and 
structural interconnecting or otherwise interfacing with the conveyor and any site measurements 
required for a detailed conveyor submittal.  If a Contractor requests a conveyor submittal prior to 
furnishing all the required data to complete full and precise general arrangement drawings, the 
Contractor shall bear the cost of re-submittal and drawing revisions to the equipment manufacturer. 

1.4       QUALITY ASSURANCE 

A. Fabricate and assemble all equipment under this section in full conformity with this specification and 
as shown in the contract drawings.   

B. Furnish equipment complete with all supports; all mechanical equipment required for proper 
operation, including complete drive units; all steel and other metal construction specified herein; and 
all additional materials or fabrication as required by the supplier's design. 

C. Unless otherwise noted all equipment included in this section shall be furnished by a single supplier 
who shall be responsible for the design, coordination, and the satisfactory operation of the system. 
  

D. Provide evidence of at least fifteen (15) years demonstrable experience in the design and 
manufacture of shaftless conveyor systems. The Supplier shall have at least twenty-five (25) full-
scale shaftless conveyor systems operating successfully for at least five (5) years in North America at 
municipal wastewater treatment plants that were designed and furnished under the Supplier’s own 
name.  Equipment bought and re-sold; or supplied under a license or marketing agreement shall not 
be considered for meeting the experience clause. 

1.5       WARRANTY 

A. The manufacturer shall warranty the equipment furnished under this section to be free from 
defects in material and workmanship for a period of twelve (12) months after the equipment was 
first placed into operation at the jobsite or eighteen (18) months after the equipment was first 
delivered to site, whichever date occurs first. Any warranted material defects found to exist shall 
be corrected (repaired or replaced) at no cost to the Owner. 

B. The shaftless screw liner and spiral for the dewatered sludge screw conveyors shall be warranted 
for a period of three years from factory start-up against wear.  Wear warranty does not apply to 
the dried sludge conveyors.  Dried sludge conveyors shall have a minimum one year wear 
warranty.   

C. Liner: For a wear indicator (two color) liner, excessive wear shall be indicated by appearance of 
the bottom indicator layer (second color) along more than 30% of the conveyor length during the 
first three years of service (one year of service for dried sludge conveyors).  If these wear 
indications occur the conveyor supplier shall provide new formed and banded liner to replace all 
the liner in the conveyor that has excessive wear. 
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1. If a one color liner is used the excessive wear shall be indicated if the thickness of the liner, at 
three points over a 30% long section of the conveyor, is a ¼” thick or less at the thinnest point 
of the liner, during the first three years of service.  Since one color liners prohibit a simple 
visual inspection confirmation for the liner thickness status at the spiral-liner contact point, the 
conveyor manufacturer shall supply a field technician to the jobsite on the annual acceptance 
date for three consecutive years, to remove a minimum 30% of all liners and demonstrate to the 
owner that at a minimum of ¼” of liner is remaining.  If excessive liner wear is found the 
conveyor supplier shall provide new formed and banded liner to replace all the liner in the 
conveyor that has excessive wear. 

2. Screw: Excessive wear on the screw shall be indicated by loss of more than 50% of the height 
of the main outer screw section over 30% of the total length of the screw. If excessive screw 
wear is found the conveyor supplier shall provide new screw to replace the screw in the 
conveyor that has excessive wear. 

PART 2 - PRODUCTS 

2.1       MANUFACTURERS 

A. The system shall be of the shaftless type as manufactured by: 

1. JDV Equipment Corporation, Dover, NJ. 

2. Or Equal 

2.2 MATERIALS 

A. Materials used in the fabrication of the equipment under this section shall conform to the following 
and attached “Table A”: 
 

1. Chutes, Troughs, End Plates, 
 Covers, Hoppers & Supports      AISI 304 stainless steel, ASTM A167, 18-8 

2. Spiral Flighting                  Cold formed, High Strength Micro Alloy Carbon Steel with a  
    minimum hardness of 220 Brinell 

3. Wear Liner                      UHMW Polyethylene 

4. Hardware     AISI 304 stainless steel 

2.3 FABRICATION 

A. The shaftless screw conveyor equipment shall include the following: 

1. Troughs, Liners & Covers 
2. Spiral Flighting 
3. Chutes 
4. End Shaft  
5. Electric Motor & Gear Reducer 
6. Mounting and Support Structure 
7. Electrical Control Panel 
8. Safety Accessories 
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9. Spare Parts 
 

B. All welds to be continuous unless otherwise specified.  Facing surfaces of field-welded components 
shall be beveled and match marked. 
 

C. Sharp corners of all cut and sheared edges shall be made smooth by edge grinding. 
 

2.4 POWER SUPPLY 
 

A. Power supply to the equipment will be 480 volts, 60 Hz, 3 ph.  Power supply for electrical controls 
shall be 120 volts, 60 Hz, single phase.  
 

2.5 SURFACE PREPARATION 
 

A. All iron and mild steel surfaces to be painted shall be dry abrasive blasted in accordance with 
SSPC-SP6, and in accordance with the painting section of these specifications.  Surfaces shall be 
painted or hot dip galvanized within 24 hours to prevent rusting and surface discoloration. 
 

B. Stainless steel shall be cleaned with mild abrasive wheels and/or nonferrous blast media to remove 
heavy scale and welding carbon and/or passivated with stainless steel cleaner then rinsed. 

C. After surface preparation, ferrous metal surfaces, if any, except for the spiral flighting shall receive a 
minimum of one (1) coat of epoxy primer. Provide a total minimum dry film thickness of 3 mils 
prior to shipment to jobsite. Primer shall be compatible with the paint system specified for the 
equipment under “Painting” section of these specifications.   Finish coats shall be applied at the 
jobsite by the General Contractor.   
 

1. The spiral shall be furnished with one coat of shop primer only. 

2. Electric motors, gear reducers, electrical control panels, and other purchased sub-components 
shall be furnished with the manufacturer’s standard finish. 

3. Stainless steel surfaces do not require painting. 

2.6      SPIRAL  

A. Spiral flighting for the shaftless screw conveyors shall be designed to convey material without a 
center shaft or hanger bearings.  

B. Spiral flights shall be cold-formed high strength chrome alloy steel with a minimum hardness of 220 
Brinnell.  The spiral flights shall be designed with adequate stability to prevent distortion and 
jumping in the trough. A second, inner spiral, concentric with the outside spiral shall also be 
provided. The torsional rating of the auger flighting shall exceed the torque rating of the drive motor 
at 150% of its nameplate horsepower. The "spring effect" of the spiral shall not exceed + 0.8 mm per 
1 m of length at maximum load conditions. The minimum outer spiral thickness shall be 0.75” for 
spiral diameters up to 9” and 1” for spirals diameters exceeding 9”. 

C. The spiral flighting shall be formed in sections from one continuous flat bar and shall be concentric 
to within +2mm.  Sectional flighting formed from plate shall not be permitted. 
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D. Spiral flighting shall have full penetration welds at all splice connections.  The flights shall be 
aligned to assure true alignment when assembled in the field and shall be made in accordance with 
the supplier's requirements.  The spiral flights shall be coupled to the end shaft by a flanged, bolted 
connection. 

E. Field welds at the jobsite by the Contractor for installation may be necessary when any overall 
conveyor length presents shipping or handling constraints. 

2.7        SPIRAL MOUNTING 

A. A gland packing ring consisting of two Teflon fiber packing rings shall seal the drive shaft at its 
penetration through the end plate, along with a greased labyrinth sealing system. 

B. The connection of the spiral to the drive system shall be through a flanged connection plate that is 
welded to the spiral forming a smooth and continuous transformation from the flange plate to the 
spiral.  The drive shaft shall have a mating flange and shall be bolted to the spiral connection plate.  
Additionally, a grease lubricated labyrinth seal shall be shaft mounted internally in the conveyor 
between the back plate and spiral coupling connection. 

2.8        HORIZONTAL AND INCLINED TROUGHS 

A. Troughs shall be U-shaped and similar to the dimensional standards of CEMA 350 and enclosure 
classification IIE. 

1. A threaded (NPT) drain outlet shall be provided with each conveyor to facilitate cleaning if 
required by contract drawings.  The drain outlet shall be piped to a drain as shown on the 
drawings, with adequate cleaning facilities.  Drain flushing connections are to be provided if and 
where specified by the contract drawings. The Contractor shall furnish all labor and materials to 
connect the conveyor flush water and/or drains with the plant water and drain system.   

2. Each trough shall be equipped with inlet and/or discharge openings as shown on the contract 
drawings.  If required, each inlet and discharge opening shall be flanged suitable for 
interconnection to other devices.  Any interconnecting devices such as chutes and hoppers shall be 
fabricated from the same grade of material as the troughs and with a gauge thickness to suit the 
application requirements.   

B. Bolted covers shall be furnished for any portion of each trough that is not covered by the filling 
chute.  Covers shall be manufactured in maximum five (5) foot length section to allow for easy 
access and ease of liner replacement. To prevent unsafe access to the conveyors, quick opening 
covers will not be allowed unless they are also bolted to prevent access during operation.  Each 
conveyor shall be fixed with the appropriate warning labels to call for lock out – tag out of the 
electrical system before the covers are removed.  If required, inspection hatches or sample ports with 
finger guards will be supplied as indicated on the contract drawings. 

C. In order to avoid excessive wear and increased maintenance the conveyors may be designed with the 
use of steel hold down bars that do not interfere with the flow of conveyed product. 

2.9 Vertical Troughs, OK Octagonal or Tubular design:  An Octagonal or Tubular vertical trough 
conveyor shall be provided where indicated on the contract drawings.   
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A. The trough shall be octagonal or tubular shaped and specially designed for steep incline or vertical 
solids conveying service. Split case construction shall allow for ready access to the conveyor internal 
for inspection, maintenance and cleaning.  It shall be of a split-case design; only one (1) side of each 
vertical trough section shall be removable.  Individual trough sections shall not exceed five (5) feet in 
length and shall be flanged at each section end.  
 

B. All Octagonal or tubular troughs shall be fabricated of the same construction material and gauge as 
specified for other conveyors to be furnished under this section.   
 

C. The vertical trough shall be fitted with replaceable SPIRAC Duraflo SPX, or Tivar UHMW-
polyethylene wear liner of a minimum 3/8” thickness with two color wear indicator design.  The 
wear liner shall be furnished to cover and protect the entire circumference of the trough’s inner 
surface. The liners shall be removal and replaceable and held in place by stainless steel clips.  No 
fasteners that penetrate the trough are allowed.  Metal liners or UHMW liner strips or liners that do 
not cover the complete internal circumference shall not be allowed. 
 

D. The vertical trough shall be specifically constructed to prevent "wobble" and/or binding of the spiral 
during normal operation.  Construction must allow free movement of the spiral, to prevent jamming 
or stalling.   
 

E. A threaded (NPT) drain outlet shall be provided with each vertical conveyor to facilitate cleaning.  
The drain outlet shall be piped to a drain as shown on the drawings, with adequate cleaning facilities. 
Drain flushing systems are to be provided where specified. Piping to the plant drain system shall be 
furnished and installed by the Contractor, not the conveyor supplier. 
 

2.10 WEAR LINERS 

A. Liner - The inside trough surfaces of the conveyors shall be lined with a layer of ultra high molecular 
weight polyethylene UHMW-PE. The wear liner shall be SPIRAC Duraflo SPX or Xylethon by 
Durawear, or Tivar.  The liner shall be a single piece, formed and bonded with two (2) layers of the 
same material, each of a different color, to provide a visible indication when the liner is nearing the 
end of its useful life.  Liners with a second layer of different material are not acceptable.  The liner 
shall be supplied in maximum 4 foot long sections to provide ease of replacement.  The liner shall be 
held in place with stainless steel clips; no fasteners will be allowed.  Liner thickness shall be at a 
minimum 3/8” for vertical conveyors; 1/2” thick for spirals up to 14” diameter, and 5/8” thick for 
larger spirals.  Liners less than the specified minimum thickness and molecular weight shall not be 
acceptable. 

B. The liner material shall have the following physical properties, as a minimum: 

 
Property 

        Value/Unit Testing Method 

Density 61.2 lbs/ft3 DIN53479 
Molecular Weight 9.0x106 g/mol Margolies 
Ball Indentation Hardness 5,946 lbs/in2 DIN53456 
Shore Hardness D 64 DIN53505 
Crystalline Melting Range 278º F  
Dynamic Coefficient of friction 0.1-0.12 ratio 

of tension/load 
Plastic to steel 



 
 

 
CITY OF IMPERIAL WWTP SHAFTLESS SCREW CONVEYORS 
HEADWORKS UPGRADE PROJECT 147000 - 7 
 

 

2.11 CONVEYOR SUPPORTS 

A. Each conveyor shall be furnished complete with supports suitable for mounting as shown on the 
contract drawings and as required by the supplier's design of 304 stainless steel structural angle, 
minimum 0.25” thick.  The supports shall be shop fabricated from structural steel shapes and plates, 
and shall be assembled and fitted to the conveyor prior to its delivery to the jobsite.  Supports and 
conveyor segments shall be match marked and shipped to the jobsite for assembly by the contraction 
others. The manufacturer shall allow for 1 inch of grout beneath each support foot pad for the 
Contractor to compensate for uneven floor elevation.  At a minimum, each conveyor shall be 
provided with supports at the inlet and discharge end, with intermediate supports as required. 

B. All shop welding shall conform to the latest standards of the American Welding Society (AWS).  
The supports shall be designed to avoid interference with other equipment or equipment supports. 

C. All hanging supports furnished by the conveyor manufacturer shall be one (1) foot longer than 
required for field fit by the Contractor, who shall supply connections approved by the Engineer.  
The Contractor shall be responsible for all fasteners both for hanging and floor anchors. 

2.12 HOPPERS, DISCHARGE CHUTES AND GATES 

A. Furnish inlet and discharge hoppers of the same gauge and construction material as the conveyor 
troughs, at locations as shown on the drawings. Flanges shall be a minimum 5 mm thick.  Oversized 
hoppers shall be designed with adequate reinforcing and material thickness to allow for maximum 
loading. 

B. Furnish single-ply flanged discharge boots at locations as shown on the drawings.  The flexible boots 
shall be EPDM rubber hose, neoprene, Linatrile by Linatex Corporation, or approved equal. 

2.13 DRIVE UNITS 

A. Each spiral conveyor shall be driven by a constant-speed gear reducer motor drive unit mounted to a 
adapter flange mounted to the end plate of the conveyor. 

B. The adapter flange shall allow the leakage of any material from the conveyor trough to atmosphere 
rather than into the gear reducer/ motor drive unit.  Direct coupling of the gear reducer/motor drive 
unit to the end flange of the conveyor will not be acceptable. 

C. The drive unit shall be rigidly supported so there is no visible "wobble" movement under any 
operating condition.  In the event of a prolonged power failure or emergency system shutdown the 
drive system shall be designed, at a minimum, to start the conveyor from a dead stop with the trough 
filled throughout its entire cross sectional area and length with partially dried and hardened 
dewatered material. 

D. All motors shall be of energy efficient design meeting or exceeding NEMA MG1- table 12-10 and 
EP Act guidelines.  The motors shall be 230/460 volt, 60 Hz, 3 phase conforming to the General 
Equipment specifications, except as modified herein.  Each motor shall be 40oC ambient rated, 5000 
feet altitude or lower operation, with a maximum temperature rise of 80 degree C by resistance at 1.0 
service factor (95 degree C rise at 1.15 s.f.) The motors have Class H insulation with Design B 
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speed/torque characteristics in accordance with NEMA MG1-12.35 and 12.38, and be C face type, 
with NEMA frame sizes.   

E. Motors shall have a 1.15 service factor and a TEFC enclosure. 

F. Gear Reducers 
1. All gears shall be AGMA Class II, single or double reduction, helical gear units with high capacity 

roller bearings. Bearings shall be designed for the thrust loads from the fully loaded startup 
condition and shall have an AFBMA B-10 life of 30,000 hours. 

2. The reducer will be air-cooled unit with no auxiliary cooling requirement.  The gear reducer shall 
be sized with a torque service factor of 1.5 times the absorbed power or 1.1 times the motor 
nameplate, at the driven shaft speed, whichever is greater. 

2.14 ELECTRICAL EQUIPMENT 

A. All electrical equipment shall conform to applicable standard of the National Electrical Manufactures 
Association (NEMA) and the National Electrical Code (NEC).  Both power and control equipment 
shall be insulated for not less than 600 volts even though operating voltages may be lower. 

B. Motion Failure Alarm Unit:  An external conveyor mounted motion failure alarm: (alternately known 
as “zero speed” or “under-speed” switch) to detect spiral or drive shaft failure shall be utilized in this 
design.  Motion failure alarm unit shall be Siemens Sitrans WM 100. 

C. Emergency Shutdown:  Each conveyor shall be furnished with an emergency trip cord and safety 
switch. The cord shall run the full length of each conveyor.  The trip switch shall immediately stop 
all conveyors when the switch is actuated.  The switch shall be RS type by Conveyor Components 
Corporation or approved equal. 

D. Electrical Controls   
1. Except as specified above, electrical controls for the shaftless conveying equipment furnished 

under this section shall be provided by others. 

2. Each shaftless conveyor shall be provided with an electrical control panel as described below 
and designed in strict accordance with Electrical Sections of these specifications. 

E. Control Panel  

1. Control panel shall be of the wall-mounted or free-standing type with NEMA 4 X enclosure.  

2. Each control panel shall include a motor starter, run, stop and fault indicator lights, elapsed time 
meter, main disconnect switch, Hand-Off-Auto selector switch, emergency “STOP” button and 
electric motor power monitor. 

3. Each control panel shall be equipped with a HAND-OFF-AUTO selector switch.  

4. In the HAND position, the conveyor shall start.  

5. In the AUTO position; 

a. The conveyor shall start whenever the equipment that supplies material to the conveyor is 
energized. 
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b. The conveyor drive shall stop automatically upon failure of the conveyor as indicated by its 
motion failure alarm unit, upon the failure of any downstream conveyor (if applicable), upon 
tripping / activation of the emergency stop switch, or upon electric motor overload. 

6. In the OFF position, the conveyor shall stop. 

a. The controls shall include an adjustable 0 – 30 minute timer that will allow a purge cycle, then 
automatically shut off the conveyor(s) after the equipment that supplies the conveyed material 
stops. 

2.15 SPARE PARTS 

A. Furnish the following spare parts as a minimum; 

1. One (1) Packing gland set, for each conveyor supplied 

2. One (1) gate UHMW seals, set for each size/type gate supplied 

3. One (1) Spare light bulbs and fuses of each size used in the electrical control panels 

4. One (1) complete set of liners for all conveyors if the second color of the liner is not the same 
material as the base liner. 

B. All spare parts except electrical shall be boxed in substantial wooden crates for storage. 

2.16 LUBRICANTS 

A. Furnish lubricants of the type and quantity as recommended by the conveyor manufacturer for (start-
up) operation. 

PART 3 - EXECUTION 

3.1 FIELD SERVICES 

A. The conveyor system supplier shall furnish the services at site of a factory-trained representative for 
a period of three (3) days in no more than two (2) trips to the jobsite. Service shall be provided as 
necessary after the Contractor has installed the equipment. These services shall be furnished for the 
purposes of; 

B. The equipment manufacturer’s inspection of the equipment following installation by others, and to 
certify that the equipment has been properly installed and is ready to operate, to train the Owner’s 
personnel in the operation, maintenance of the equipment, and to observe and supervise the initial 
operation of the equipment. 

C. Field services at the jobsite shall be performed during normal daylight working hours from Monday 
– Friday; legal holidays accepted. The Supplier’s personnel shall not be expected to work overtime. 

D. The Contractor shall coordinate the manufacturer’s technical services in a timely professional 
manner.  At a minimum, two weeks notice must be given to the manufacturer for travel planning 
purposes unless previously agreed by manufacturer.  To avoid project delays, every effort should be 
made to coordinate inspection, training and startup of the equipment in one trip.  If the manufacturer 
is asked to make trips in excess to the stated contract document requirements due to lack of 
coordination, planning or efforts of the contractor, then the contractor is responsible for additional 
costs incurred by the manufacturer. 
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E. After inspection of the installed equipment the Supplier shall furnish a written report certifying 
that the equipment has been properly installed and lubricated, is in accurate alignment, is free 
from any undue stress imposed by connecting piping or anchorage, has been operated under full 
load conditions and that it operates satisfactorily. 

 
 
END OF SECTION 147000 
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 SECTION 151000 – OWNER FURNISHED EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The Owner has purchased one or more piece of equipment to be installed by the Contractor under 
this contract. 

B. The list of owner furnished equipment, along with the terms and conditions of purchase, and all 
relevant equipment details and vendor contact information are included hereafter. 

C. The Contractor is required to maintain a record for each piece of equipment. 

D. The equipment representative and primary contact for each manufacturer is included below.  An 
overview of the scope for each piece of equipment is included in the attachment to this section.  For 
a complete scope of supply, equipment assembly requirements, as well as warranties, and other 
necessary information the Contractor shall contact the equipment vendors. 

E. Warranty periods for equipment described herein shall commence once it has met all of the 
Commissioning requirements as outlined in Section 017500 and it is deemed Substantially 
Complete. 

1.2 RECEIVING, STORAGE AND HANDLING 

A. The Contractor shall be responsible for receiving, storage and handling of owner furnished 
equipment. The Contractor shall unload and uncrate equipment and visually inspect for defects 
and/or damage.  Contractor shall report immediately to the Owner and Engineer any such conditions 
found.  The Contractor shall follow all requirements as outlined in Section 016100 of these 
specifications. 

1.3 OWNER FURNISHED EQUIPMENT 

A. HEADWORKS SCREENING EQUIPMENT BY HUBER TECHNOLOGIES, INC. (BID ITEM 
#1) 

  
1. Contact: John Lewis 
 Phone:  (704) 949-1010 (work) 
 Email:  john@hhusa.net 

 
2. Contact: Sam Adams 
 Phone:  (704) 990-2042 
 Email:  sam@hhusa.net 

 
3. Contact: Dave Ritter (Goble Sampson Associates, Huber Rep.) 
 Phone:  (801) 268-8790 
 Email:  dritter@goblesampson.com 
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4. Scope of Supply:  AS SHOWN ON THE FOLLOWING PAGES from the Huber 

proposal:  Contact equipment manufacturer for clarifications. 

B. MICROSCREEN SYSTEM BY SALSNES FILTER, TROJAN TECHNOLOGIES (BID ITEM #2) 
 

1. Contact: Jordan Fournier 
 Phone:  (519) 457-3400 
 Email:  jfournier@trojanuv.com 

 
2. Contact: Darren Preete 
 Phone:  (519) 457-3400 
 Email:  dpreete@trojantechnologies.com 

 
3. Contact: Matt Rebmann (Coombs Hopkins Company) 
 Phone:  (760) 931-0555 
 Email:  matt@coombshopkins.com 
 
4. Scope of Supply:  AS SHOWN ON THE FOLLOWING PAGES from the Trojan 

Technologies proposal:  Contact equipment manufacturer for clarifications. 

1.4 ASSEMBLY OF OWNER FURNISHED COMPONENT 

A. Assembly of some Owner furnished components are required to make complete and functional 
installations.  The contractor shall follow manufacturer's instructions. 

1.5 PRESTART-UP INSPECTION AND LUBRICATION 

A. Contractor shall check all Owner furnished equipment and make adjustments to the equipment 
which will allow for proper/ functional operation of the equipment, then start-up the equipment. 
Pertinent items include but not necessarily limited to the following: 

 
1. Removal of shipping stops. 
2. Vibration isolators properly aligned and adjusted. 
3. Flexible connections are properly aligned. 
4. Safety controls, safety valves and high or low limits are in operation. 

B. Provide initial lubrication to all Owner furnished equipment.  Follow manufacturer's requirements. 

1.6 START-UP 

A. The Contractor will inform the Owner when each piece of equipment is ready for start-up.  The 
Owner will then have an authorized representative of that piece of equipment come and perform the 
start-up. 

B. Any problems in start-up which are found to be as a result of improper installation shall be corrected 
by the Contractor at no cost to the Owner. 
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C. The Owner will schedule the training of each piece of equipment by each manufacturer’s 
representative at the Owner’s convenience. 

D. After a successful start-up, the Owner will issue a written release to the Contractor for the piece of 
equipment. 
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HUBER: 
 

ITEM QUANTITY DESCRIPTION 

1 2 ROTAMAT Fine Screens RPPS 
Model:1400T/3Including: 

x 316 stainless steel construction; pickled and passivated in acid 
bath 

x Tank mounted design with a 16” ANSI inlet, 20” ANSI outlet, 
and two 4” ANSI odor control connections (locations on tank to be 
determined) 

x Shafted screw with integrated maintenance free bearing 
x 35º inclined auger tube 
x 35º inclined screen basket; diameter: 55”(1400 mm) 
x Perforation size: 3 mm 
x Main Drive Motor 230/460 VAC, 3 phase, 60 Hz, 2 HP, Class 

1/Division 1; SF 1.0 
x Integrated screenings spray washing system, IRGA 
x Compaction zone spray washing system 
x Dewatering zone spray washing system 
x Two (2) solenoid valves, 1”, 120 VAC, Class 1/Division 1, 2-

way brass body for the IRGA 
x One (1) solenoid valve, 1”, 120 VAC, Class 1/Division 1, 2-way 

brass body for the Press zone 
x One (1) solenoid valve, 1-1/4” 120 VAC Class 1/Division 1, 2-

way brass body for the spraybar 
x One (1) solenoid valve, 1”, 120 VAC, Class 1/Division 1, 2-way 

brass body for the tank wash 
x Bagging unit included 
x Anchor bolts 

2 1 RPPS Spare Parts 
 
Including: 

x One (1) set of basket cleaning brushes 
x One (1) Solenoid valve rebuild kit 
x Five (5) Endless bag cartridges 

3 2 RPPS Control Panel 
Including: 

x Enclosure, NEMA 4X Stainless Steel 
x Main Disconnect, w/ Through Door Handle 
x VFD, Sq.D Altivar 312 and CB Branch Circuit Protection [2HP - 

480VAC Max, Screen] 
x Control Power Transformer, 480-120VAC w/ branch circuit 

protection 
x Air Conditioner, NEMA 4X w/ Panel Heater 
x TVSS, 120VAC 
x Programmable Logic Controller, Allen-Bradley 

CompactLogix, with Required IO and Ethernet 
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  x Operator Interface Unit, Allen-Bradley Panelview Plus 600 
Series 6 

x Circuit breakers, 120VAC 
x Pilot Lights, LED Type, [As Required] 
x Push Buttons, [As Required] 
x Selector Switches [As Required] 
x Control Relays 
x Terminal Blocks 
x Dry Contacts 
x UL Listed / Labeled 
x Pressure Sensor w/25’ cable 
x 7-hole, NEMA7 LCS (Screens) 

4 1 Manufacturer’s services 
 

Including: 
x One (1) trip, Three (3) days total onsite to inspect the final installation, 

supervise initial start-up and operation and to train operating 
personnel in the proper operation and maintenance of the system. 

x Additional services are available on a per diem rate upon request 
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SALSNES: 
 

Filter Model - SF6000 

Quantity Required Filter Outlet Configuration 
1 Left Outlet / Overflow, Left Sludge Outlet 

Filter Specifications 
Filter Frame Material 

316L SST 
Filter Weight (without Water - includes Blower) 

2469 lbs 
Filter Weight (with Water - includes Blower) 

3790 lbs 
Load Bearing Capacity Required for Foundation 

4400 lbs 
Filter Mesh Specifications 

Filter Mesh Material Drive Belt Material Drive Belt Weight 
Polyester Polyurethane with Kevlar reinforced drive ends 11 lbs 

Total Filter Mesh Area 

23.7 ft2 
Filter Connection Information 

Inlet Flange Diameter 
16 inch 

Outlet and Overflow Flange Diameter 
16 inch 

Bottom Cold Water Drain Flange Connection Diameter (for sediment flush) 
4 inch 

De-watering Unit Reject Water Connection Diameter 
4 inch with hose coupling 

Hot and Cold Water Connections 
1/2 inch 

Hot and Cold Water Supply Requirements 
Tap Water Quality (4 - 6 Bar pressure) 

Volume of Hot Water Tank Required 
79.2 gal 

Hot Water Temperature 
185°F (Maximum) 
160°F (Minimum) 

Hot Water Usage (at 90 PSI / 6 Bar) (mesh cleaning) 
8.0 gpm 
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Filter Model - SF6000 

Volume Required for Cold Water (sediment flush) 
0 - 15.8 GPD 

Ventilation Flange Diameter 
8 inch (Inside Diameter) 

Sampling Tap Connection Diameter 
1/2 inch FNPT 

Integrated Sludge De-watering System Information 
Integrated Sludge De-watering System Quantity 

One (1) press per filter unit 
Integrated Sludge De-watering System Materials 

Trough and Lid - 316L Stainless Steel 
Screw - Carbon Steel 

Instrumentation Information 
Pressure Sensor Quantity 

One (1) per filter unit 
Pressure Sensor Material 

Ceramic sensing element / ASTM A-316L Stainless Steel Housing / Vented Polyurethane insulated Cable 
Control Power Panel (CPP) Information 

Quantity of Control Power Panels Required 
One (1) per Filter Unit 

Controller Type 
Allen Bradley Compact Logix L16 

Operator Interface Terminal (OIT) Type 
Beijer A7 

Network Interface 
Ethernet / IP 

Environmental Rating 
Type 4X 

Mounting 
Wall Mounted 

Material 
304 Stainless Steel 

Cabinet Cooling 
Air Conditioner 

Variable Frequency Drives (for Blower, Filter & Screw Rotation Motor) 
Included 

Electrical - Voltages 
480/277V, 3 Phase, 3 Wire + Ground, 60 Hz 
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Filter Model - SF6000 

Maximum Distance Between Filter and Control Power Panel 
115 feet 

Control Power Panel Weight 
132 lbs 

Control Panel Accreditations 
UL 

Blower Information (additional information can be found in manufacturer’s manual) 
Quantity of Blowers Required 

One (1) 
Blower Model 

Kaeser BB69C 
Blower Location 

Standalone from Filter Unit 
Blower Motor Rating 

10 hp 
Connected Power 

12.0 kW 
Air Knife Pressure 

0.32 bar (maximum 0.65 bar) 
Blower Weight (without sound enclosure) 

182 kgs 
Blower Weight (with sound enclosure) 

302 kgs 
Water Heater Information (additional information can be found in manufacturer’s manual) 

Quantity of Water Heaters Required 
One (1) 

Water Heater Model 
Takagi Mobius T-M50 

Spare Parts List 
Quantity Part Name 

1 Spare Filter Mesh 
 
 
 
 
 
    END OF SECTION 151000 
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