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SECTION 02 22 00 

EXISTING CONDITIONS ASSESSMENT 

PART 1 GENERAL 

1.1 INFORMATION ON SITE CONDITIONS 

A. All information obtained by the Engineer regarding Site conditions, subsurface information, 
groundwater elevations, existing construction of Site facilities, and existing Underground 
Utilities and similar data are shown on the Drawings, in these Specifications, or are referenced 
in subsurface investigations prepared by Owner. 

1.2 CONTRACTOR'S RESPONSIBILITIES 

A. The Contractor shall satisfy themselves as to: 

1. the nature and location of the Work;  

2. the general and local conditions (particularly those bearing upon availability of 
transportation, disposal, handling, and storage of materials; availability of labor, water, 
electric power, roads; and uncertainties of weather, wind speeds and directions, or similar 
physical conditions at the Site); 

3. the conformation and conditions of the ground; 

4. Asbestos and Lead Survey Report sampling and results; 

5. the character of equipment facilities needed before and during the execution of the Work;   

6. all other matters that can in any way affect the Work, or the cost thereof under this 
Contract. 

B. The Contractor shall become familiar with the character, quality, and quantity of surface and 
subsurface materials to be encountered from inspecting the Site, any exploratory work done 
by the Owner and from information presented by the Drawings and Specifications made a 
part of this Contract. Any failure by the Contractor to become acquainted with all the available 
information will not relieve the Contractor from responsibility for properly estimating the 
difficulty or cost of successfully performing the Work. 

C. The Contractor shall anticipate underground obstructions (such as water lines, sewer lines, 
utility lines, concrete, water table, soil conditions, and debris). No extra payment will be 
allowed for the removal, replacement, repair, or possible increased cost caused by 
underground obstructions. Any such lines or obstructions indicated on the map show only the 
approximate location and must be verified in the field by the Contractor. The Owner and 
Engineer will endeavor to familiarize the Contractor with all known underground service 
laterals for utilities and obstructions, but this will not relieve the Contractor from full 
responsibility in anticipating and locating all underground obstructions. 
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D. Existing survey monuments, reference points, wetland boundary, rare plant area delineation, 
and other existing monumentation shall be preserved. If such facilities must be removed, the 
Contractor shall notify the Engineer ten (10) working days prior to the required removal so 
that such points can be referenced for reinstallation. The Contractor using a licensed Land 
Surveyor, at no additional cost to the Owner, and shall complete such surveys and 
reinstallation. 

1.3 ADDITIONAL INFORMATION 

A. Prior to bidding, Bidders may make their own subsurface investigations subject to time 
schedules and arrangements approved in advance by the Engineer. Before any subsurface 
test holes are excavated, Bidders shall obtain permits from the agencies governing the rights-
of-way prior to performing such work. 

PART 2 PRODUCTS– NOT USED  

PART 3 EXECUTION– NOT USED 

END OF SECTION 
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SECTION 02 41 19  

DEMOLITION AND DISPOSAL 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolishing designated building equipment and fixtures 

2. Demolishing designated construction 

3. Cutting and alterations for completion of the Work 

4. Removing designated items for reuse and Owner’s retention 

5. Protecting items designated to remain 

6. Removing demolished materials 

1.2 SUBMITTALS 

A. Refer to “Section 01 33 00–Submittal Procedures: Requirements for Submittals” 

B. Demolition Schedule: Indicate overall schedule and interruptions required for utility and 
building services. 

C. Disposal Site Agreement(s): For each Disposal Site (if multiple), see Contract Section 00650 

D. Salvage Receipt from Owner: Obtain receipt from Owner for salvaged items 

E. Shop Drawings: 

1. Indicate demolition and removal sequence. 

2. Indicate location of items designated for Owner’s retention. 

3. Indicate location and construction of temporary Work. 

1.3 CLOSEOUT SUBMITTALS 

A. Refer to “Section 01 70 00–Execution and Closeout Requirements: Requirements for 
Submittals” 

B. Project Record Documents: Accurately record actual locations of capped utilities, concealed 
utilities discovered during demolition, and subsurface obstructions. 

C. Salvaged equipment assembly instructions: Provide instructions for the reassembly of all 
salvaged equipment. 
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D. Obtain receipts for delivery of disposed material and make available to Owner. 

1.4 QUALITY ASSURANCE 

A. Conform to applicable code for demolition Work, dust control, and products requiring electrical 
disconnection and re-connection. 

B. Conform to applicable code for procedures when hazardous or contaminated materials are 
discovered. 

C. Obtain required permits from authorities having jurisdiction. 

D. Conform to applicable description of demolition Work described in environmental documents 
and contained in agency conditions of approval. 

1.5 SEQUENCING 

A. Refer to “Section 01 10 00 Summary of Work” 

1.6 SCHEDULING 

A. Refer to “Section 01 30 00 Administrative Requirements” and “Section 01 32 16 Construction 
Progress Schedule: Requirements for scheduling” 

B. Schedule Work to coincide with new construction. 

C. Coordinate utility and building service interruptions with Owner. 

1. Schedule tie-ins to existing systems to minimize disruption. Provide Owner with a minimum 
14-day advance notice of any desired disruptions in service and proceed only with the 
Owner’s approval. 

2. Cooperate with Owner in scheduling noisy operations and waste removal that may impact 
any private property owners. 

1.7 PROJECT CONDITIONS 

A. Cease operations immediately if structure appears to be in danger and notify Engineer. Re-
direct Work to avoid delay; Do not resume operations in the area until directed by the Owner. 

B. Refer to Project Drawings for demolition of existing tank structures and intent of disposal. See 
Asbestos and Lead Survey in the Contract Exhibits section. 

PART 2 PRODUCTS–NOT USED 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Prior to bidding, the Contractor shall inspect the existing construction and make their own 
determination as to the difficulty of performing this Work. The Drawings indicate the general 
construction and are not intended to be complete in every detail. 
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B. Prior to any demolition Work, carefully re-inspect the Site and determine the extent of Work 
involved. Immediately report any discrepancies to the Engineer. 

C. Notify affected utility companies before starting Work and comply with their requirements. 

D. Mark location and termination of utilities. 

E. Erect, and maintain temporary barriers and security devices, including warning signs and lights, 
and similar measures, for protection of the public and the Owner. 

F. Protection of Existing Structures: Use any means necessary to protect existing structures 
designated to remain. In the event of damage, immediately make all repairs and replacements 
necessary to obtain the Engineer's approval, at no additional cost to the Owner. Erect barriers, 
fences, enclosures, chutes, and shoring to protect personnel, structures, and utilities remaining 
intact. 

G. Erect and maintain weatherproof closures for exterior openings. 

H. Erect and maintain temporary partitions to prevent spread of dust, odors, and noise to permit 
continued Owner occupancy. 

I. Provide appropriate temporary signage, including signage for exit or building egress. 

J. Do not close or obstruct building egress path. 

K. Do not disable or disrupt building fire or life safety systems without three (3) days prior written 
notice to Owner. 

L. Provide air quality sampling, dust control, and wetting equipment for demolition of tank 
structures.  

1. Contractor to refer to Asbestos and Lead Survey in the Contract Exhibits section and 
accommodate for additional inspection and sampling of tank structure when drained. 

3.2 SALVAGE REQUIREMENTS 

A. Coordinate with Owner to identify building components and equipment required to be 
removed and delivered to Owner. Contractor shall facilitate a walk through of all facilities with 
the Owner fourteen (14) days prior to demolition and shall clearly identify & tag all items, 
components, and equipment to be salvaged. 

B. Protect designated salvage items from demolition operations until items can be removed and 
delivered to the Owner 

C. Carefully remove building components and equipment indicated to be salvaged. 

D. Disassemble as required to permit removal from building. 

E. Package small and loose parts to avoid loss. 

F. Mark equipment and packaged parts to permit identification and consolidation of components 
of each salvaged item. 

G. Prepare assembly instructions consistent with disassembled parts.  Package assembly 
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instructions in protective envelope and securely attach to each disassembled salvaged item. 

H. Deliver salvaged items to Owner.  Obtain signed receipt from Owner. 

3.3 DEMOLITION 

A. Provide air quality sampling, dust control, and wetting equipment for demolition of tank 
structures.  

1. Contractor to refer to Asbestos and Lead Survey in the Contract Exhibits section. 

B. Provide caps, plugs, and blind flanges for pipeline ends to be abandoned and/or removed and 
install concrete or grout plugs to permanently seal openings in accordance with the Drawings. 

C. Conduct demolition to minimize interference with adjacent building areas. 

D. Fill and compact demolished areas excavated at grade to recommended density with crushed 
rock or approved material to proposed subgrade in accordance with the Contract Documents, 
the Drawings, and as directed by the Engineer. Unless otherwise noted in the Drawings, fill 
shall be approved backfill material specified in these Specifications. 

E. Disconnect and remove designated utilities within demolition areas. 

F. Cap and identify abandoned utilities at termination points when utility is not completely 
removed.  Annotate record drawings indicating location and type of service for capped utilities 
remaining after demolition. 

G. Demolish in orderly and careful manner.  Protect existing improvements  and items to be 
retained or salvaged. Any damage to retained or salvaged items as a result of demolition Work 
shall be repaired by the Contractor at their own cost. 

H. Carefully remove building components indicated to be reused. 

1. Disassemble components as required to permit removal. 

2. Package small and loose parts to avoid loss. 

3. Mark components and packaged parts to permit reinstallation. 

4. Store components protected from construction operations until reinstalled. 

I. Remove demolished materials from Site except where specifically noted otherwise.  Do not 
burn or bury materials on Site. 

J. Remove materials as Work progresses.  Upon completion of Work, leave areas in clean 
condition. 

K. Remove temporary Work. 

3.4 DISPOSAL 

A. Remove all debris and items not to be salvaged from the Site and leave the Site in a neat and 
orderly condition as required in the Drawings and Contract Documents. All debris must be 
disposed of at a permitted, approved, off-site disposal location, at the Contractor's expense, 
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unless otherwise specified. 

1. Obtain receipts for delivery of disposed material and make available to Owner. 

END OF SECTION 
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural concrete 

2. Steel reinforcement 

3. Reglets, bolts, anchors, cans, sleeves, column anchor bolts, and so on 

4. Concrete and cement finishing 

5. Concrete formwork and accessories 

6. Surface treatment and curing 

7. Special inspections  

8. Drilling of existing concrete and masonry for placement of bars, dowels, and rods 

B. Exclusions: Section does not include Specifications for structural concrete, reinforcement, or 
any other related items pertaining to either the cast-in-place water storage tank or factory 
bolted steel storage tank. 

1. Work pertaining to the Factory-Bolted Steel Water Storage Tank shall be per the 
manufacturer’s plans and specifications stamped by a Licensed Structural or Civil Engineer 
licensed in the State of California.  

2. Work pertaining to the AWWA D110 Type I concrete water storage tank shall be per the 
manufacturer’s plans and specifications stamped by a Licensed Structural or Civil Engineer 
licensed in the State of California.  

1.2 REFERENCES 

A. American Concrete Institute (ACI): 

1. ACI 117—Specification for Tolerances for Concrete Construction and Materials 

2. ACI 301—Specifications for Structural Concrete 

3. ACI 318—Building Code Requirements for Structural Concrete. 

4. ACI 347—Guide to Formwork for Concrete 

5. ACI 350—Code Requirements for Environmental Engineering Concrete Structures 
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6. ACI SP-66—ACI Detailing Manual 

B. American National Standard Institute (ANSI): 

1. ANSI A135.4—Basic Hardboard 

C. ASTM-International (ASTM): 

1. ASTM A615—Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete 
Reinforcement 

2. ASTM C31—Standard Practice for Making and Curing Concrete Test Specimens in the Field 

3. ASTM C33—Standard Specification for Concrete Aggregates 

4. ASTM C39—Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens 

5. ASTM C42—Standard Test Method for Obtaining and Testing Drilled Cores and Sawed 
Beams of Concrete 

6. ASTM C94—Standard Specification for Ready-Mixed Concrete 

7. ASTM C143—Standard Test Method for Slump of Hydraulic-Cement Concrete 

8. ASTM C150—Standard Specification for Portland Cement 

9. ASTM C172—Standard Practice for Sampling Freshly Mixed Concrete 

10. ASTM C173—Standard Test Method for Air Content of Freshly Mixed Concrete by the 
Volumetric Method 

11. ASTM C231—Standard Test Method for Air Content of Freshly Mixed Concrete by the 
Pressure Method 

12. ASTM C260—Standard Specification for Air-Entraining Admixtures for Concrete 

13. ASTM C309—Standard Specification for Liquid Membrane-Forming Compounds for Curing 
Concrete 

14. ASTM C494—Standard Specification for Chemical Admixtures for Concrete 

15. ASTM D1751—Standard Specification for Preformed Expansion Joint Filler for Concrete 
Paving and Structural Construction (Nonextruding and Resilient Bituminous Types) 

16. ASTM E96—Standard Test Methods for Water Vapor Transmission of Materials 

D. Concrete Reinforcing Steel Institute: 

1. CRSI Manual of Standard Practice 

2. ICC-Evaluation Service Report Program (ESR) 

3. Specific to rebar adhesive anchoring system used 
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E. National Institute of Standards and Technology (NIST): 

1. NIST PS 1—Structural Plywood 

F. American Forest and Paper Association: 

1. AF&PA—National Design Specifications for Wood Construction 

G. The Engineered Wood Association 

1. APA/EWA PS 1—Voluntary Product Standard for Construction and Industrial Plywood 

H. West Coast Lumber Inspection Bureau: 

1. WCLIB: Standard Grading Rules for West Coast Lumber 

1.3 SUBMITTALS 

A. General Requirements 

1. Refer to “Section 01 33 00 Submittal Procedures:" Requirements for Submittals. 

2. Construction and fabrications or mixing of materials shall not begin until Engineer has 
reviewed and approved Contractor submittals governing all aspects of the intended Work. 

B. Product Data:   

1. Manufacturer's catalog sheets including instruction for use and description of application 
shall be provided on each of the following materials: 

a. Epoxies 

b. Grouts 

c. Admixtures 

d. Curing Compounds 

e. Chemical Hardeners 

f. Bonding agents 

g. Moisture Barriers 

h. Vapor Retarders 

i. Concrete Sealants 

j. Expansion Joint Fillers 

k. Form Liners 

l. Plastic Waterstops 

2. Rebar adhesive anchoring system ESR 
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3. Manufacturer's Mill Certification Report for reinforcement. 

4. Data verifying that composite wood products contain no urea formaldehyde resins 

a. Virgin wood: Forest Stewardship Council (FSC) certification 

C. Design Data: 

1. Concrete mix design for each concrete strength 

a. Identify mix ingredients and proportions, including admixtures. 

b. Separate mix designs, when admixtures are required, for the following: 

i. Hot and cold weather concrete Work 

ii. Air entrained concrete Work 

D. Shop Drawings: 

1. Submit formwork, shoring, and reshoring Shop Drawings. 

a. Pertinent dimensions, openings, methods of construction, types of connections, 
materials, joint arrangement and details, ties and shores, location of framing, studding, 
and bracing, and temporary supports 

b. Means of leakage prevention for concrete exposed to view in finished construction 

c. Sequence and timing of erection and stripping assumed compressive strength at time of 
stripping, height of lift and height of drop during placement 

d. Notes to formwork erector showing size and location of conduits and piping embedded 
in concrete in accordance with ACI 318, Section 6.3 

e. Procedure and schedule for removal of shores and installation and removal of reshores. 

2. Placing Drawings showing fabrication dimensions and placement locations of   
reinforcement and reinforcement supports 

i. Placing Drawings must indicate locations of splices, lengths of lap splices, and details 
of mechanical and welded splices. 

3. Location and ails of construction joints:  

a. In the absence of specific construction joint locations described on the Drawings, the 
Contractor shall submit marked-up copies of the Contract Documents with proposed 
locations of construction joints clearly identified, a schedule of proposed concrete 
placement operations, and any proposed revisions to the concrete reinforcement layout, 
sizes, or configurations. 

E. Informational Data: 

1. Concrete batch plant weight tags shall be carried to the site by the batch plant truck driver 
and submitted to the Inspector by the Contractor on the day of delivery for all concrete 
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delivered to the Site. 

F. Manufacturer's Installation Instructions: Submit installation procedures and interface required 
with adjacent Work. 

1.4 CLOSEOUT SUBMITTALS 

A) Refer to “Section 01 70 00 Execution and Closeout Requirements.” 

B) Project Record Documents: Contractor shall accurately record actual locations of 
embedded utilities and components concealed from view in finished construction and 
provide the “as constructed” documentation to the Engineer before final payment. 

1.5 QUALITY ASSURANCE 

A) Sampling, Testing, and Special Inspections shall be paid for by Owner unless noted 
otherwise in these Specifications. Re-sampling, re-testing, or re-inspection due to failed 
results will be paid by Owner and billed to Contractor. Contractor shall be responsible 
for all costs resulting from procurement or installation of materials that fail to meet the 
requirements of these Specifications. 

B) Perform Work in accordance with ACI 318, ACI 347, and ACI 350. 

C) Acquire cement and aggregate from one (1) source for Work. 

D) For wood products furnished for Work of this Section, comply with AF & PA 
requirements. 

1.6 SEQUENCING AND SCHEDULING 

A) Obtain information and instructions from other trades and suppliers in ample time to 
schedule and coordinate the installation of items furnished by them to be embedded in 
concrete so provision for their Work can be made without delaying the Project. 

B) Do any cutting and patching made necessary by failure or delay in complying with these 
requirements, at no cost to Owner. 

1.7 SAMPLING, TESTING, AND INSPECTION 

A) All materials and Work shall be subject to inspection at the batch plant, and at the 
building Site. Material or Work quality not complying fully with the Drawings, and/or 
Specifications will be rejected. 

B) If the Engineer, through oversight or otherwise, has accepted material or Work that is 
defective or contrary to Specifications, this material or Work, regardless of state of 
completion, may be rejected. 

C) The Contractor shall cooperate with and notify Engineer at least 48 hours in advance of 
inspection required and shall provide samples and facilities for inspection without extra 
charge.  
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PART 2 MATERIALS 

2.1 FORMWORK MATERIALS 

A. Form-facing material in contact with concrete must be lumber or plywood.  

B. Submit product information on proposed form-facing materials if different from that specified 
herein. 

C. Submit manufacturer's product data on form liner proposed for use with each formed surface. 

D. Contractor shall design formwork, shores, re-shores, and backshores to support loads 
transmitted to them and to comply with applicable building code requirements. 

E. Contractor shall design formwork to withstand pressure resulting from placement and 
vibration of concrete and to maintain specified tolerances. 

F. Contractor shall design formwork to accommodate waterstop materials in joints at locations 
indicated in Contract Documents. 

G. Provide temporary openings in formwork if needed to facilitate cleaning and inspection. 

H. Design formwork joints to inhibit leakage of mortar. 

I. Wood Forms 

1. Provide lumber that is square edged or tongue-and-groove boards 6 inches or 8 inches in 
width, free of raised grain, knotholes, or other surface defects. Provide plywood that 
complies with NIST PS 1, B-B concrete form panels or better, or ANSI A135.4, hardboard for 
smooth form lining.  

2. Submit data verifying that composite wood products contain no urea formaldehyde resins.  

3. Virgin wood used must be FSC-certified. 

J. Concrete Form Plywood (Standard Rough) 

1. Provide plywood that conforms to NIST PS 1, B-B, concrete form, not less than 16 mm, 5/8-
inch thick. 

2. Each panel labeled with grade trademark of APA/EWA. 

K. Overlaid Concrete Form Plywood (Standard Smooth) 

1. Provide plywood that conforms to APA/EWA “HD Overlay Plyform Structural I Exterior” 
grade, minimum of ¾ inch thick  

2. Each panel labeled with grade trademark of APA/EWA 

L. Formwork Accessories 

1. Use commercially manufactured formwork accessories, including ties and hangers. 

2. Form ties and accessories must not reduce the effective cover of the reinforcement. 
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3. Form Release Agent:  Colorless mineral oil that will not stain concrete, or absorb moisture 
or impair natural bonding characteristics of coatings intended for use on concrete 

4. Corners:  Chamfer, rigid plastic, or wood strip type; ¾ x ¾ inch size; maximum possible 
lengths 

5. Form Anchors and Hangers: 

a. Do not use anchors and hangers exposed concrete leaving exposed metal at concrete 
surface. 

b. Symmetrically arrange hangers supporting forms from structural steel members to 
minimize twisting or rotation of member. 

c. Penetration of structural steel members is not permitted. 

M. Form Ties 

1. Use form ties with ends or end fasteners that can be removed without damage to concrete. 

2. Where indicated in Contract Documents, use form ties with integral water barrier plates or 
other acceptable positive water barriers in walls. 

3. The breakback distance for ferrous ties must be at least 3/4 inch for Surface Finish-2.0 or 
Surface Finish-3.0, as defined in ACI 301. 

4. If the breakback distance is less than 3/4 in., use coated or corrosion-resistant ties. 

2.2 PORTLAND CEMENT 

A. Portland Cement shall conform to ASTM C150 for Type II cement. Use a single, approved 
standard brand throughout Work. 

2.3 CONCRETE AGGREGATES 

A. Aggregates for hardrock concrete shall conform to ASTM C33 Class 1S. 

2.4 WATER 

A. Mixing water for concrete shall be clean and free from deleterious amounts of acids, alkalis, or 
organic materials. 

2.5 ADMIXTURES 

A. AIR-ENTRAINING ADMIXTURE 

1. Air-entraining admixtures shall conform to the requirements of ASTM C260.  

B. WATER-REDUCING ADMIXTURE 

1. Water-reducing admixtures shall conform to the requirements of ASTM C494, Type A, and 
contain no more than 0.1 percent chloride ions. 

C. HIGH-RANGE WATER-REDUCING ADMIXTURE (SUPER PLASTICIZER) 
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1. Super Plasticizer shall conform to the requirements of ASTM C494, Type F or Type G and 
contain no more than 0.1 percent chloride ions. Fly Ash: ASTM C618 

D. WATER-REDUCING, RETARDING ADMIXTURE 

1. Water-reducing, retarding admixtures shall conform to the requirements of ASTM C494, 
Type D, and contain no more than 0.1 percent chloride ions. 

E. SILICA FUME: 

1. Silica Fume shall conform to the requirements of ASTM C1240. 

F. FLY ASH: 

1. Fly Ash shall conform to the requirements of ASTM C618. 

2.6 CONCRETE 

A. Concrete Mix Requirements: Concrete shall have a minimum 28-day compressive strength, 
minimum cement content, and maximum water/cement ratio as listed in the table below:  

Concrete 
Class 

Minimum 28-day 
Compressive Strength 

Minimum Cement 
Content 

Maximum Water/Cement 
Ratio 

Non-Air Entrained 

Class A 4,000 pounds per square 
inch (psi) 

6 sacks 0.48 

Class B 3,000 psi 5.5 sacks 0.55 

Class C 2,500 psi 5 sacks 0.60 

Class D 2,000 psi 5 sacks 0.75 

B. Concrete Mix Designs:  The following table presents a schedule of classes of concrete, 
maximum aggregate, maximum slump, and air content for each type of concrete, which shall 
be as follows. 

 

Concrete Element 
Class of   

Concrete 
Max. Size   
Aggregate 

Slump   (Inch) Total Air 
Content Max. Min. 

Grade Beams, Pile Caps, Equip. 
Pedestal 

A 3/4 4 1 5-7% 

Foundations, Floor Slabs,  
Slab on grade 

B 3/4 4 1 5-7% 

Paving, Sidewalks C 3/4 4 1 -- 

All Other Concrete D 3/4 4 1 -- 

C. Admixtures.  

1. Admixtures are not required. Contractor may add specified admixtures provided they have 
submitted, for review and comment by the Engineer, a complete submittal of the proposed 
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admixture prior to mixing the concrete. 

D. Concrete Shrinkage.  

1. Allowable shrinkage: 0.048 percent per ASTM C157. 

2. Allowable Shrinkage: 0.040 percent at 21 days per ASTM C157 as modified by Structural 
Engineers Association of California (SEAOC). 

2.7 REINFORCEMENT 

A. Bend reinforcement cold. Bends for reinforcing steel shall be made in accordance with ACI 318 
latest edition. Fabricate reinforcement in accordance with fabricating tolerances of ACI 117. 

B. When handling and storing coated reinforcement, use equipment and methods that do not 
damage the coating. If stored outdoors for more than 2 months, cover coated reinforcement 
with opaque protective material. 

C. Reinforcing bars must be deformed, except spirals, load-transfer dowels, and welded wire 
reinforcement, which may be plain. 

D. Reinforcing bars conform to the requirements of ASTM A615 with the bars marked S, Grade 60, 
unless otherwise specified. 

E. Submit manufacturer's certified test report for reinforcement. 

F. Submit mill certificates for reinforcing bars. 

2.8 NON-SHRINK GROUT 

A. Category II: 

1. Usage: Machine bases 25 HP or less, Through-bolt/snap-tie openings 

2. Nonmetallic, nongas-liberating 

3. Prepackaged natural aggregate grout requiring only the addition of water 

4. Conformance with ASTM C1107/C1107M and COE CRD-C621 

5. Grout shall not bleed at maximum allowed water. 

6. Minimum strength of fluid grout, 3,500 psi at 1 day, 4,500 psi at 3 days, and 7,500 psi at 28 
days 

7. Manufacturers and Products: 

a. BASF Building Systems, Inc., Shakopee, MN; Master Flow 928 

b. Five Star Products Inc, Fairfield, CT; Five Star Fluid Grout 100 

c. Euclid Chemical Co, Cleveland, OH; Hi Flow Grout 

d. Dayton Superior Corp, Kansas City, KS; Sure Grip High Performance Grout 
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e. L & M Construction Chemicals, Inc, Omaha, NE; Crystex 

f. Or Approved Equal 

B. Two- or Three-Part Epoxy Grout 

1. Two (2) liquid epoxy components 

2. One (1) inert aggregate filler component, if required 

3. As required by equipment manufacturers for equipment anchoring or mounting bolts  

4. As required for concrete reinforcing rod insertion into drilled holes in existing concrete 
structures 

5. Manufacturer and Product 

a. HILTI HIT500 V3 

b. Or Approved Equal. 

6. Non shrink grout shall be premixed compound consisting of non-metallic aggregate, 
cement, water retarding, and plasticizing agents; capable of developing a minimum 
compressive strength of 2,400 psi in 2 days and 7,000 psi in 28 days. 

PART 3 EXECUTION 

3.1 GENERAL 

A. Produce concrete of required consistency and strength to present appearance satisfactory to 
the Engineer. 

B. Use only one (1) brand of cement unless otherwise authorized by the Engineer.  

C. Embedded Items:  Place all pipe sleeves, inserts, anchors bolts, angle frames, ties, and other 
embedded items required for adjoining Work or for its support prior to concreting. Embedded 
items shall be positioned accurately and supported against displacement. Voids in sleeves, 
inserts, and anchor bolt slots shall be filled temporarily with a readily removable material to 
prevent entry of concrete into the voids. 

D. Store materials delivered to the job and protect them from foreign matter and exposure to any 
elements that would reduce the properties of the material. 

3.2 EXAMINATION 

A. Furnish and install all forms, clamps, accessories, and so on, required for all poured-in-place 
concrete on the below grade and unexposed portions above grade. Where sides of excavations 
have been cut neat and accurate to size for pouring of concrete directly against the excavation, 
forms for footings will not be required. 

B. Furnish and install all forms, clamps, sealer, accessories, and so on, required for all poured-in-
place concrete above grade that will be exposed. 
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C. Provide crack control and keyed cold joint forms. 

D. Verify lines, levels, and centers before proceeding with formwork. Verify that the dimensions 
agree with the Drawings. 

3.3 FORMWORK INSTALLATION 

A. Manufactured assemblies may be used as forms provided that maximum loadings and 
deflections used on jacks, brackets, columns, joists, and other manufacturer devices does not 
exceed the manufacturer’s recommendations. 

B. Earth Forms: 

1. Trench earth forms neatly, accurately, and at least 2 inches wider than footing widths 
indicated on Drawings. 

2. Trim sides and bottom of earth forms. 

3. Construct wood edge strips at top of each side of trench to secure reinforcing and prevent 
trench from sloughing. 

4. Form sides of footings where earth sloughs. 

5. Tamp earth forms firm and clean forms of debris and loose material before depositing 
concrete. 

C. Formwork–General: 

1. Provide top form for sloped surfaces steeper than 1.5 horizontal to 1 vertical to hold shape 
of concrete during placement, unless it can be demonstrated that top forms can be 
omitted. 

2. Construct forms to correct shape and dimensions, mortar-tight, braced, and of sufficient 
strength to maintain shape and position under imposed loads from construction 
operations. 

3. Camber forms where necessary to produce level finished soffits unless otherwise shown on 
Drawings. 

4. Carefully verify horizontal and vertical positions of forms. Correct misaligned or misplaced 
forms before placing concrete. 

5. Complete wedging and bracing before placing concrete. 

D. Forms for Smooth Finish Concrete: 

1. Use steel, plywood, or lined board forms. 

2. Use clean and smooth plywood and form liners, uniform in size, and free from surface and 
edge damage capable of affecting resulting concrete finish. 

3. Install form lining with close-fitting square joints between separate sheets without springing 
into place. 
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4. Use full-size sheets of form lines and plywood wherever possible. 

5. Tape joints to prevent protrusions in concrete. 

6. Use care in forming and stripping wood forms to protect corners and edges. 

7. Level and continue horizontal joints. 

8. Keep wood forms wet until stripped. 

E. Architectural Form Liners: 

1. Erect architectural side of formwork first. 

2. Attach form liner to forms before installing form ties. 

3. Install form liners, square with joints and pattern aligned. 

4. Seal form liner joints to prevent grout leaks. 

5. Dress joints and edges to match form liner pattern and texture. 

F. Forms for Surfaces to Receive Membrane Waterproofing: Use plywood or steel forms. After 
erection of forms, tape form joints to prevent protrusions in concrete. 

G. Framing, Studding, and Bracing: 

1. Space studs at 16 inches on center maximum for boards and 12 inches on center maximum 
for plywood. 

2. Size framing, bracing, centering, and supporting members with sufficient strength to 
maintain shape and position under imposed loads from construction operations. 

3. Construct beam soffits of material minimum of 2 inches thick. 

4. Distribute bracing loads over base area on which bracing is erected. 

5. When placed on ground, protect against undermining, settlement, or accidental impact. 

H. Erect formwork, shoring, and bracing to achieve design requirements, in accordance with 
requirements of ACI 318. 

I. Arrange and assemble formwork to permit dismantling and stripping. Do not damage concrete 
during stripping. Permit removal of remaining principal shores. 

J. Obtain Architect/Engineer’s approval before framing openings in structural members not 
indicated on Drawings. 

3.4 APPLICATION OF FORM-RELEASE AGENT 

A. Apply form-release agent on formwork in accordance with manufacturer's recommendations. 

B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items. 

C. Do not apply form-release agent where concrete surfaces are indicated to receive special 
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finishes or applied coverings that are affected by agent. Soak inside surfaces of untreated 
forms with clean water. Keep surfaces coated prior to placement of concrete. 

D. Reuse and Coating of Forms: Thoroughly clean forms and reapply form coating before each 
reuse. For exposed Work, do not reuse forms with damaged faces or edges. Apply form coating 
to forms in accordance with manufacturer’s specifications. Do not coat forms for concrete 
indicated to receive “scored finish.”  Apply form coatings before placing reinforcing steel. 

3.5 REINFORCEMENT PLACEMENT 

A. Prior to all Work of the section, carefully inspect the installed Work of other trades, and verify 
that all Work is sufficiently complete to permit the start of Work under this section and that the 
completed Work of this section will be in complete accordance with the original design and the 
reviewed Shop Drawings. In the event of discrepancy, immediately notify the Engineer in 
writing. 

B. In the event conduits, pipes, inserts, sleeves, or any other item interferes with placing the 
reinforcement as indicated on the Drawings or approved Shop Drawings, or as otherwise 
required, immediately notify the Engineer and obtain approval on procedure before placement 
of reinforcement is started. 

C. Do not field-bend reinforcing steel in a manner that will injure material, cause the bars to be 
bent on too tight a radius, or that is not indicated as allowed on the Drawings or permitted by 
Engineer. Do not straighten bent or kinked bars for use on Project without permission of 
Engineer. Replace bars that have kinks or bends not shown on the Drawings. 

D. All reinforcement shall be placed in strict conformity with the requirements of the engineering 
Drawings, all as to location, position, and spacing of members. It shall be supported and 
secured against displacement by the use of adequate and proper wire supporting and spacing 
devices, tie wires, etc. so that it will remain in its proper position in the finished structure. 

E. Preserve clear space between parallel bars of not less than 1½ times the nominal diameter of 
round bars and in no case shall the clear distance be less than 1½ inches or less than 1⅓ times 
the maximum size of aggregate for concrete. Bars placed in shotcrete shall have a minimum 
clearance between bars of 2½ inches for No. 5 and smaller and 6 bar diameters for bars larger 
than No. 5. 

F. Lap splices shall be contact lap splices in accordance with ACI 318 unless noted otherwise on 
the Contract Drawings. Bars shall be wired together at laps. Wherever possible, stagger splices 
in adjacent bars. Make all splices in wire fabric at least 1½ meshes wide or 12-inches, 
whichever is greater. When splicing in areas to receive shotcrete, lap splices shall be non-
contact with at least 2-inch clearance between bars. 

G. Take all means necessary to ensure that steel reinforcement, at the time concrete is placed 
around it, is completely free from rust, dirt, loose mill scale, oil, paint, and all coatings that will 
destroy or reduce the bond between steel and concrete. 

H. The Contractor shall notify the Engineer at least 24 hours in advance of when inspections are 
required. 

3.6 INSTALLATION OF INSERTS, EMBEDDED PARTS, AND OPENINGS 
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A. Forms shall be constructed of sound material, of the correct shape and dimension, mortar 
tight, and of sufficient strength, and so braced and tied together that the movement of 
equipment, men, materials, or placing and vibrating the concrete will not throw them out of 
line or position. Construct so that they may be easily removed without damage to the concrete. 
Any movement or bellying of forms during construction shall be considered just cause for their 
removal and that of the concrete Work so affected. All formed joints on concrete surfaces to be 
exposed shall be taped and shall align so joints will not be apparent on the concrete surfaces. 
All dirt, chips, sawdust, and other foreign matter shall be completely removed before concrete 
is placed. 

B. Before concrete is placed in forms, all inside surfaces of the forms shall be thoroughly coated 
with an approved form sealer. The form sealer shall be of high penetrating quality leaving no 
film on the surface of the forms that can be absorbed by the concrete. 

C. Form supports shall be placed on adequate foundations and have sufficient strength and 
bracing to prevent settlement or distortion from the weight of the concrete or other cause. 
Support shall rest on double-wedged shim, or other approved means, so that the forms will be 
maintained at the proper grade. 

D. Before concrete is placed in any form, the horizontal and vertical position of the form shall be 
carefully verified, and all inaccuracies, corrected. All wedging and bracing shall be completed in 
advance of placing of concrete. 

E. Boards or other form materials that have been damaged, checked, or warped prior to placing 
of concrete shall be removed from the forms and replaced with approved materials or 
otherwise corrected to the satisfaction of the Engineer. 

F. Assign a sufficient number of personnel to keep watch on and maintain the forms during 
placing of concrete. Satisfactorily remedy any displacement or looseness of forms or 
reinforcement before placing of concrete. No form shall be moved or altered except as may be 
specifically directed. 

G. Locate and place items required to be cast directly into concrete. 

H. Install accessories straight, level, and plumb. Ensure items are not disturbed during concrete 
placement. 

I. Install water stops continuous without displacing reinforcement. 

J. Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly 
fitted so joints will not be apparent in exposed concrete surfaces. 

K. Form Ties: 

1. Use sufficient strength and sufficient quantity to prevent spreading of forms. 

2. Place ties at least 1 inch away from finished surface of concrete. 

3. Leave inner rods in concrete when forms are stripped. 

4. Space form ties equidistant, symmetrical, and aligned vertically and horizontally unless 
otherwise shown on Drawings. 
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L. Arrangement: Arrange formwork to allow proper erection sequence and to permit form 
removal without damage to concrete. 

M. Construction Joints: 

1. Install surfaced pouring strip where construction joints intersect exposed surfaces to 
provide straight line at joints. 

2. Just prior to subsequent concrete placement, remove strip and tighten forms to conceal 
shrinkage. 

3. Show no overlapping of construction joints. Construct joints to present same appearance as 
butted plywood joints. 

4. Arrange joints in continuous line straight, true, and sharp. 

N. Embedded Items: 

1. Make provisions for pipes, sleeves, anchors, inserts, reglets, anchor slots, nailers, water 
stops, and other features. 

2. Do not embed wood or uncoated aluminum in concrete. 

3. Obtain installation and setting information for embedded items furnished under other 
Specification sections. 

4. Securely anchor embedded items in correct location and alignment prior to placing 
concrete. 

5. Verify conduits and pipes, including those made of coated aluminum, meet requirements of 
ACI 318 for size and location limitations. 

O. Openings for Items Passing Through Concrete: 

1. Frame openings in concrete where indicated on Drawings. Establish exact locations, sizes, 
and other conditions required for openings and attachment of Work specified under other 
sections. 

2. Coordinate Work to avoid cutting and patching of concrete after placement. 

3. Perform cutting and repairing of concrete required as result of failure to provide required 
openings. 

a. Screeds: 

i. Set screeds and establish levels for tops of concrete slabs and levels for finish on 
slabs. 

ii. Slope slabs to drain where required or as shown on Drawings. 

iii. Before depositing concrete, remove debris from space to be occupied by concrete 
and thoroughly wet forms. Remove freestanding water. 

b. Screed Supports: 
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c. For concrete over waterproof membranes and vapor retarder membranes, use cradle, 
pad, or base type screed supports that will not puncture membrane. 

d. Staking through membrane is not permitted. 

4. Cleanouts and Access Panels: 

a. Provide removable cleanout sections or access panels at bottoms of forms to permit 
inspection and effective cleaning of loose dirt, debris, and waste material. 

b. Clean forms and surfaces against which concrete is to be placed. Remove chips, sawdust, 
and other debris. Thoroughly blow out forms with compressed air just before concrete is 
placed. 

3.7 SPECIAL INSPECTIONS 

A. Special Inspections listed are for the Contractor reference only and are not part of the Contract 
Documents. They are included to assist the Contractor in understanding the Owner-provided 
services so that those services may be factored into the Contractor’s pricing and schedule. 

1. Formwork Special Inspections: 

a. Shape, location, and dimensions. 

i. Inspect in accordance with dimensions and details on Drawings. 

ii. Frequency: Inspect prior to each concrete pour. 

2. Reinforcing Special Inspections: 

a. Rebar size, spacing, lap length and concrete cover 

i. Inspect in accordance with Drawings and Specifications. 

ii. Frequency: Inspect prior to each concrete pour. 

b. Rebar adhesive anchoring system: 

i. Inspect in accordance with ICC-ES report (ESR). 

ii. Frequency: Continuous inspection required for all post-installed anchors. 

c. Mechanical splices: 

i. Inspect in accordance with ICC-ES report (ESR). 

ii. Frequency: Continuous inspection required for all post-installed anchors. 

B. Mixing, Placing, Jointing, and Curing Special Inspections: 

1. Perform concrete tests per this Specification “Section 03 30 00-Cast-In-Place Concrete” 

2. Verification of proper mix design. 

a. Frequency: Periodically, prior to each concrete pour. 
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3. Proper concrete placement techniques. 

a. Inspect per requirements of this Specification “Section-03 30 00-Cast-In-Place Concrete” 

b. Frequency: During each concrete pour. 

4. Proper curing temperature and techniques. 

a. Inspect per requirements of this Specification “Section-03 30 00-Cast-In-Place Concrete” 

b. Frequency: Periodically, but not less than every third day. 

5. Joints: 

a. Inspect joints for proper joint type, dimensions, reinforcing, dowel alignment, surface 
preparation and location. 

b. Frequency: Prior to each concrete pour. 

6. Waterstops: 

a. Visually inspect waterstops for proper location, continuity, installation to prevent 
displacement, cleanliness and damage to waterstop. 

b. Frequency: Prior to each concrete pour. 

c. Testing PVC Waterstop Joints: 

i. Samples of field fabricated waterstop butt joints may be selected at random by the 
Engineer for testing by a laboratory at the Owner's expense. 
(1) When tested, they shall have a tensile strength across the joints equal to at least 

600 psi. 

C. Anchor to Concrete Special Inspection: 

1. Post installed anchors as required by the Building Code, ICC-ES reports (ESR), and as 
specified by the Engineer. 

a. Frequency: as specified in the ICC-ES report (ESR). 

2. Cast-in-place concrete anchors, including anchor size, embedment, material, and location. 

a. Frequency: Prior to each concrete pour. 

3. Cast-in-place and post installed concrete anchors pull test. 

a. Frequency: Following full concrete cure and prior to installation of anchored equipment. 

3.8 SAMPLING ASSISTANCE AND NOTIFICATION FOR OWNER 

A. To facilitate testing and inspection, perform the following: 

1. Furnish any necessary labor to assist testing agency in obtaining and handling samples at 
site. 
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2. Provide and maintain for sole use of testing agency, adequate facilities for safe storage and 
proper curing of test specimens on site for first 24 hours as required by ASTM C31. 

3. Take samples at point of placement into concrete member. 

B. Notify Engineer and Owner's Testing Agency sufficiently in advance of operations (minimum of 
24 hours) to allow for assignment of personnel and for scheduled completion of quality tests. 

3.9 MIXING 

A. Use ready-mixed concrete complying with ASTM C94 and with the requirements of Contract 
Documents. Mix for a period of not less than ten (10) minutes; at least three (3) minutes of 
mixing period shall be immediately prior to discharging at the job. 

B. Materials shall be proportioned by weighing. Pozzolan shall be introduced into the mixer with 
cement and other components of the concrete mix; Pozzolan shall not be introduced into a 
wet mixer ahead of other materials or with mixing water. 

C. Concrete shall be delivered to the site of Work and discharge shall be completed within 1½ 
hours after introduction of the water to the mixture. 

D. Introduction of additional water after initial mixing is permitted if held back during batch 
operations and is accounted for in the mix design. 

3.10 WEATHER REQUIREMENTS 

A. Do not mix or place when atmospheric temperature is below 40 degrees Fahrenheit (˚F) or 
when conditions indicate temperature will fall below 40˚F within 72 hours. Reinforcement, 
forms, and ground that concrete will contact shall be completely free of frost. Keep concrete 
and formwork at a temperature not less than 50˚F for not less than 72 hours after pouring. 

B. When temperature is above 80˚F, Contractor shall take precautions to ensure that rebar 
temperature does not exceed ambient temperature. 

C. Temperature of concrete at time of placing shall not be less than 50˚F and not more than 
85˚F. 

3.11 CONSTRUCTION JOINTS 

A. Construction joints are not allowed in tank foundations. 

B. Location and details of construction joints shall be as indicated on the Drawing details, as 
specified, and as submitted by the Contractor and approved by the Engineer. In the absence of 
specific construction joint locations described on the Drawings, the Contractor shall submit 
marked-up copies of the Contract Documents with proposed locations of construction joints 
clearly identified, a schedule of proposed concrete placement operations, and any proposed 
revisions to the concrete reinforcement layout, sizes, or configurations. 

1. Locate wall vertical construction joints as described in Drawing details, and wall horizontal 
construction joints at ten (10) foot maximum centers. 

2. Locate floor slab and foundation base slab vertical construction joints so that concrete 
placement areas are approximately square with a maximum area of 1,600 square feet. 
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Length of the longer side of slab placement shall be less than twice the length of the shorter 
side, or 40 feet, maximum. 

3. Locate construction joints at columns and walls at the underside of beams, girders, 
haunches, drop panels, column capitals, and at floor panels; haunches, drop panels, and 
column capitals are placed monolithically with, and considered a part of the supported roof 
or floor.  Column bases do not need to be placed monolithically with the floor below. 

4. Locate construction joints in beams and girders at the middle of the span, unless a beam 
intersects a girder at that point; offset the construction joint in the girder a distance of twice 
the beam width from the middle of the span if this condition occurs. Include details of 
reinforcement layout for transferring shear and other forces across the construction joint. 

5. Locate construction joints in suspended slabs at or near span center in flat or T-beam slab 
construction; do not locate a construction joint between a slab and a concrete beam or 
girder. 

6. A minimum of 48 hours shall elapse before placement of adjoining concrete structure using 
a construction joint. 

C. Allow a minimum of five (5) working days for the Engineer’s review of the Construction Joint 
Submittal. 

D. Prepare surfaces of previously placed concrete; sandblast all construction joint surfaces with 
coarse sand, or waterblast with clean, potable water to clean and roughen entire joint surface, 
exposing coarse aggregate solidly embedded in concrete matrix. Clean forms and reinforcing 
steel of drips and dried cement laitance. Coat surfaces with approved bonding agent according 
to manufacturer’s recommendations. 

3.12 CONVEYING AND PLACING 

A. All concrete shall be mixed and delivered in accordance with the requirements of ASTM C94. All 
concrete shall be placed, finished, and cured and all other pertinent construction practices 
shall be in accordance with the requirements of ACI 301. 

B. Notify Engineer at least 48 hours before placing any concrete. 

C. Before placing, clean mixing and conveying equipment, and clean forms and space to be 
occupied by concrete and wet forms. Remove groundwater until completion of Work. 

D. Place no concrete in any unit of Work until all formwork has been completely constructed, all 
reinforcements are secured in place, all items to be built into concrete are in place, and form 
ties at constructions joints are tightened. 

E. Concrete shall be placed so that a uniform appearance of surfaces will be obtained. The 
concrete will be free of all rock pockets, honeycombs, and voids. Deposit as neatly as practical 
in its final position. 

F. The sub-grade must be moist when the concrete is placed for floor slab to prevent excessive 
loss of water from the concrete mix. 

G. Carry on concreting, once started, as a continuous operation until the section of approved size 
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and shape is completed. Make pour cut-offs of approved detail and location. 

H. Handle concrete as rapidly as practicable from mixer to place of deposit by methods that 
prevent separation or loss of ingredients. Deposit as nearly as practicable in final position to 
avoid rehandling or flowing. Do not drop concrete freely where reinforcing bars will cause 
segregation or drop freely more than 4 feet. Use a tremie pipe or chute for heights greater 
than 4 feet. Deposit to maintain a plastic surface approximately horizontal. In walls, deposit in 
horizontal layers not over 18 inches deep. In pouring columns, walls, or thin sections of 
considerable heights, use openings in forms, elephant trunks, tremies, or other approved 
devices which permit concrete to be placed without segregation or accumulation of hardened 
concrete on forms or metal reinforcement above the level of the concrete. Install so concrete 
will be dropped vertically. Secure water stops in correct position using hog rings or grommets, 
spaced 12 inches on center along the length of the water stop and wire tied to adjacent 
reinforcing steel. 

I. Concrete that has partially hardened shall not be deposited in the Work. 

J. Consolidating/Vibrating: Employ as many vibrators and tampers as necessary to secure the 
desired results. Minimum:  one (1) per each 20 cubic yards of concrete placed per hour, and 
one (1) backup. Avoid the following practices:  Pushing of concrete with vibrator; external 
vibration of forms; allowing vibrator to vibrate against reinforcing steel where steel projects 
into green concrete; allowing vibrator to vibrate contact faces of forms. Vibrators shall function 
at a minimum frequency of 3,600 cycles per minute when submerged in concrete. Supplement 
vibration by forking, spading, and tamping along the surfaces of the forms, between 
reinforcing whenever flow is restricted, and around embedded items. 

3.13 CURING 

A. General:  Freshly deposited concrete shall be protected from premature drying and excessively 
hot or cold temperatures and shall be maintained with minimum moisture loss at a relatively 
constant temperature for the period of time necessary for the hydration of the cement and 
proper hardening of the concrete. 

B. Cure concrete by use of moisture-retaining cover, burlap kept continuously wet, or by 
membrane curing compound. 

C. Initial Curing 

1. Initial curing shall immediately follow the finishing operation. Concrete shall be kept 
continuously moist at least overnight. One of the following materials or methods shall be 
used:  Ponding or continuous sprinkling; absorptive mat or fabric kept continuously wet. 

2. Curing compounds conforming to ASTM C309. Such compounds shall be applied in 
accordance with the recommendations of the manufacturer and shall not be used on any 
surface against which additional concrete or other cementitious finishing materials are to 
be bonded, where epoxy flooring is called for, where concrete topping is to receive 
waterproofing membrane, or on surfaces where such curing is prohibited by the Project 
Specifications. 

D. Final Curing: Immediately following the initial curing and before the concrete has dried, 
additional curing shall be accomplished by one (1) of the following materials or methods. 
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1. Continuing the method used in initial curing 

2. Cure blankets 

3. Other moisture-retaining coverings as approved 

E. Duration of Curing: The final curing shall continue until the cumulative number of days or 
fractions thereof, not necessarily consecutive, during which temperature of the air in contact 
with the concrete is above 50˚F. has totaled seven (7) days. If high-early-strength concrete has 
been used, the final curing shall continue for a total of three (3) days. Rapid drying at the end 
of the curing period shall be prevented. 

F. Formed Surfaces: Steel forms heated by the sun and all wood forms in contact with the 
concrete during the final curing period shall be kept wet. If forms are to be removed during the 
final curing period, one (1) of the above curing materials or methods shall be employed 
immediately. Such curing shall be continued for the remainder to the curing period. 

3.14 FORM REMOVAL 

A. Formwork, falsework, and shoring shall not be removed until the concrete members have 
acquired sufficient strength to support their weight and the loads to be superimposed thereon 
safely. 

B. Vertical forms shall remain on columns, walls, pilasters, and so on, for at least 7 days.  

C. Shoring and falsework under beams, girders, slabs, and so on, shall remain in place for at least 
14 days. 

D. The Contractor shall request to have field-cured compression test specimens taken for any 
concrete where it is planned to remove formwork, falsework, or shoring sooner than indicated 
above. 

E. In removing plywood forms, no metal pinch bars shall be used, and special care shall be taken 
in stripping. Start at top edge or vertical corner where it is possible to insert wooden wedges. 
Wedging shall be done gradually and shall be accompanied by light taping of the plywood 
panels to crack them loose. Do not remove forms with a single jerk after it has been started at 
one end. 

F. Forms shall be left in place as long as possible to permit shrinkage away from concrete.  

G. Nothing herein shall be construed as relieving the Contractor of any responsibility of the safety 
of the structure. 

H. After stripping, properly protect all concrete to be exposed in the finished Work from damage 
using boards and building paper to prevent staining, spoiled edges, chips, and so on. 

I. Whenever the formwork is removed during the curing period, the exposed concrete shall be 
cured by one of the methods specified in paragraph 3.12 above. 

3.15 CONCRETE FINISHES 

A. Concrete finishes in accordance with ACI 301. 
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3.16 PROTECTION 

A. Protect finished Work from injurious action of elements and defacement of any nature during 
operations. Immediately correct any damage until final acceptance by the Owner. 

3.17 GROUTING 

A. Grouting Machinery Foundations: 

1. Block out original concrete or finish off at distance shown below bottom of machinery base 
with grout. Prepare concrete surface by sandblasting, chipping, or by mechanical means to 
remove any unsuitable material. 

2. Set machinery in position and wedge to elevation with steel wedges or use cast-in leveling 
bolts. 

3. Form with watertight forms at least 2 inches higher than bottom of plate. 

4. Fill space between bottom of machinery base and original concrete in accordance with 
equipment manufacturer’s recommendations. 

3.18 PATCHING AND CLEANING 

A. After forms are removed, remove projecting fins, bottles, form ties, nails, etc. not necessary for 
the Work or cut back 1 inch from the surface. Joint marks and fins in exposed Work shall be 
smoothed off and cleaned as directed by the Engineer. 

B. Form Tie or Through-Bolt Holes: Provide nonshrink grout, Category II, Form-tie holes; after 
removal of plastic spacers and application of bonding agent, fill space with dry pack dense 
grout hammered in with steel tool and hammer. 

C. Repair all defects in concrete Work exceeding ¼-inch in any direction as directed by the 
Engineer. Chip voids and stone pockets to a depth of 1 inch or more as required to remove all 
loose material. Voids, surface irregularities, chipped areas, etc., shall be filled by patching, 
Gunite, or rubbing, as directed by the Engineer. Repaired surfaces shall duplicate appearance 
of unpatched Work. 

D. Clean exposed concrete surfaces and adjoining Work stained by leakage of concrete to 
approval of Engineer. 

3.19 CLEANUP 

A. In addition to the requirements of Special Conditions, clean up all concrete and cement Work 
on completion of this portion of the Work, except protective coatings or building papers shall 
remain until floors have completely cured or until interior partitions are to be installed. 

3.20 DEFECTIVE WORK 

A. Work considered defective may be ordered by the Engineer to be replaced in which case the 
Contractor shall remove the defective Work at their own expense. Work considered defective 
shall include, but not be limited to, the following. 

1. Concrete in which defective or inadequate reinforcing steel has been placed 
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2. Concrete incorrectly formed, or not conforming to details and dimensions on the Drawings 
or with the intent of these Specifications, or concrete surfaces that are out of plumb or level 

3. Concrete below specified strength 

4. Concrete not meeting the maximum allowable drying shrinkage requirements 

5. Concrete containing wood, cloth, or other foreign matter, rock pockets, voids, honeycombs, 
cracks, or cold joints not scheduled or indicated on the Drawings 

6. Defects that allow leakage from any fluid-retaining tank 

3.21 CORRECTION OF DEFECTIVE WORK 

A. The Contractor shall, at their own expense, make all such corrections and alleviation measures 
as directed by the Engineer. 

B. Concrete Work containing rock pockets, voids, honeycombs, cracks, or cold joints not 
scheduled or indicated on the Drawings, shall be chipped out until all unconsolidated material 
is removed. 

C. Secure approval of chipped-out areas before patching. Patch in accordance with ACI 301, or as 
ordered by the Engineer. 

D. Leaks shall be repaired by epoxy injection or by other sealing methods approved by the 
Engineer. 

3.22 FIELD QUALITY CONTROL 

A. Sampling, Testing, and Quality Control Inspections shall be paid by Owner unless noted 
otherwise in these Specifications. Re-sampling, re-testing, or re-inspection due to failed results 
will be paid by Owner and billed to Contractor. Contractor shall be responsible for all costs 
resulting from procurement or installation of materials that fail to meet the requirements of 
these Specifications. 

B. The Engineer may inspect the batch plant ready mixed concrete to ensure that concrete and 
Work quality conform to the requirements of Contract Documents.  

C. Concrete batch plant weight tags shall be carried to the site by the batch plant truck driver and 
submitted to the Engineer by the Contractor on the day of delivery for all concrete delivered to 
the Site. 

D. The Owner’s testing service shall perform the following sampling and testing for each 50 cubic 
yards of concrete placed or fraction thereof for each type of concrete placed each day: 

1. Sampling Fresh Concrete: ASTM C172, except modified for slump to comply with ASTM C94. 

2. Slump:  ASTM C143, one (1) test at point of discharge into construction concrete member 
forms; additional tests required when concrete consistency seems to have changed. 
Pumped concrete shall not exceed maximum slump when tested at discharge end of pump 
hose. 

3. Air Content: Determine air content of concrete sample for each strength test in accordance 
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with either ASTM C231, ASTM C173, or ASTM C138 

4. Concrete Temperature: Test hourly when air temperature is 50˚F. (4 degrees Celsius [˚C].) 
and below, and when 85˚F. (27˚C.) and above; and each time a set of compression test 
specimens are made. 

5. Compression Test Specimen:  ASTM C31, take one (1) set of four (4) standard cylinders. 
Mold and store cylinders for laboratory cured test specimens. 

6. Field Cured Compression Test Specimens:  ASTM C31, take one (1) set of four (4) standard 
cylinders, when the Contractor plans to remove formwork, falsework, or shoring sooner 
than allowed in these Specifications or when post-tensioning of concrete is required. Store 
field-cured compression test specimens under similar conditions in the field as those that 
the concrete with early form removal experiences.  

7. Compressive Strength Tests:  ASTM C39; one (1) specimen tested at 7 days; at 28 days, test 
quantity in conformance with ASTM C39. 

8. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, evaluate current operations and provide corrective procedures for 
protecting and curing the in-place concrete. 

E. Strength level of concrete will be considered satisfactory if averages of sets of three (3) 
consecutive strength test results equal or exceed specified compressive strength, and no 
individual strength test result falls below specified compressive strength by more than 500 psi.  

F. Test Results:  Test results shall be reported in writing to the Engineer and Contractor within 7 
days after tests are made.  

1. Test results of less than 60 percent of the full compressive strength at 7 days and less than 
the full compressive strength at 28 days shall be reported in writing to the Engineer and 
Contractor within 48 hours after tests are made.  

2. Reports of compressive strength tests shall contain the project identification name and 
number, date of concrete placement, name of concrete testing services, concrete type and 
class, location of concrete batch in structure, design compressive strength at 28 days, 
concrete mix proportions and materials; compressive breaking strength and type of break 
for both 7-day tests and 28-day tests.  

G. The Contractor shall make tests of in-place concrete when test results indicate specified 
concrete strengths and other characteristics have not been attained in the structure, as 
directed by the Engineer. The Contractor shall conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C42, or by other methods as directed. 
Contractor shall pay for such tests conducted, for other additional testing as may be required, 
and for cost of repairing areas of structure tested when unacceptable concrete is verified. 

END OF SECTION 
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SECTION 04 22 00 

CONCRETE MASONRY 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concrete masonry construction (CMU), including: 

a. Standard concrete masonry 

b. Masonry mortar 

c. Masonry grout 

2. Integral water repellent admixture 

3. Masonry special inspection 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. American Concrete Institute (ACI)/American Society of Civil Engineers (ASCE)/The 
Masonry Society (TMS): 

ACI 530.1/ASCE 6/TMS 602: Specifications for Masonry Structures 

2. ASTM International (ASTM): 

ASTM C33: Standard Specification for Concrete Aggregates 

ASTM C90: Standard Specification for Loadbearing Concrete Masonry Units 

ASTM C143: Standard Test Method for Slump of Hydraulic-Cement Concrete 

ASTM C144: Standard Specification for Aggregate for Masonry Mortar 
ASTM C150; Standard Specification for Portland Cement 

ASTM C207: Standard Specification for Hydrated Lime for Masonry Purposes 

ASTM C270: Standard Specification for Mortar for Unit Masonry 
ASTM C404: Standard Specification for Aggregates for Masonry Grout 

ASTM C426: Standard Test Method for Linear Drying Shrinkage of Concrete Masonry 
Units 

ASTM C476: Standard Specification for Grout for Masonry 
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ASTM C1019: Standard Test Method for Sampling and Testing Grout 

ASTM C1093: Standard Practice for Accreditation of Testing Agencies for Masonry 

ASTM C1314: Standard Test Method for Compressive Strength of Masonry Prisms 

ASTM C1357: Standard Test Methods for Evaluating Masonry Bond Strength 
ASTM C1384: Standard Specification for Admixtures for Masonry Mortars 

ASTM E514: Standard Test Method for Water Penetration and Leakage Through 
Masonry 

3. Masonry Standard Joint Committee (MSJC): 

a. Specification for Masonry Structures (ACI 530.1/ASCE 6/TMS 602); referred to herein 
as MSJC Specification. 

4. National Concrete Masonry Association (NCMA): 

NCMA TEK 2-3A: Architectural Concrete Masonry Units 

NCMA TEK 3-4B: Bracing Concrete Masonry Walls During Construction 

NCMA TEK 8-2A: Removal of Stains from Concrete Masonry 

NCMA TEK 8-3A: Control and Removal of Efflorescence 

5. Building code: 

a. International Code Council (ICC): 

i. International Building Code and associated standards, 2021 Edition including all 
California amendments, referred to herein as 2022 California Building Code (CBC). 

6. Concrete masonry unit manufacturer shall be licensed or qualified, in writing, by 
manufacturer of integral water repellent admixture to produce masonry units 
containing manufacturer's admixture. 

a. Concrete masonry unit manufacturer shall have a minimum of 5 years’ experience 
producing masonry units containing manufacturer's admixture. 

B. All masonry units of any 1 particular type, color or face style shall be from the same 
production run. 

1. Special shapes shall be factory fabricated unless noted otherwise. 

1.3 DEFINITIONS 

A. Definitions to be in accordance with Standard Unit Nomenclature Table 1, NCMA TEK 2-3A. 

B. Coarse grout and fine grout are defined by the aggregate size used in accordance with 
ASTM C476. 

C. Coarse aggregate and fine aggregate are defined in ASTM C404, Table 1. 
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1.4 SUBMITTALS 

A. Shop Drawings: 

1. See Specification “Section 01 33 00 Submittal Procedures” for requirements for the 
mechanics and administration of the Submittal process. 

2. Product technical data including: 

a. Manufacturer's information on aggregate and cement type used in manufacture. 

b. Data sheet on each type of masonry unit 

3. Proposed mortar mix design 

4. Proposed masonry grout mix design 

5. Drawings: 

a. Scaled (minimum 1/8 inch per foot) Drawings showing proposed locations of 
masonry control joints. 

b. Wall elevations and sections, indicating special shapes, shape part numbers, 
applicable dimensions. 

c. Detail drawings for: 

i. Precast concrete lintels. 

(a) Show profiles, cross-sections, reinforcement, and steel components. 

6. Certifications: 

a. Certification that concrete-masonry units meet or exceed requirements of standards 
referenced 

b. Certification that fire-resistive rated units meet the requirements of the Building 
Code 

c. Certification that integral water repellent admixture will not affect the use of coloring 
processes or alter the actual colors of factory colored masonry units 

d. Data sheets on integral water repellent admixture being used in masonry unit 
manufacturing 

e. Technical bulletins on cleaning masonry containing integral water repellent 

f. Certification of integral water repellent admixture dosage rates from concrete 
masonry unit producer 

g. Concrete masonry producer shall certify that integral liquid water repellent 
admixture has been provided at dosage rate recommended by admixture 
manufacturer for use in exterior wall construction 
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h. Certification that concrete-masonry units meet all requirements for strength, 
absorption, density, moisture content and dimensions when tested according to 
ASTM C140 

7. Test and inspection results for all masonry, grout, and mortar testing 

B. Samples: 

1. Concrete Masonry Finish Samples: Manufacturer's complete offering of colors and 
textures for each type of masonry specified. 

a. Minimum 3-inch square samples for initial selection. 

b. Provide two (2) 8-inch square samples if each type of masonry selected for final 
approval. 

c. Coordinate with Owner for color and finish selection 

C. Informational Submittals: 

1. See Specification Section 01 33 00 for requirements for the mechanics and 
administration of the Submittal process. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver units on pallets with tight covers or deliver in cubes and store on dunnage. 

B. Protect units from damage. 

C. Inspect units upon delivery for damage, to ensure color match or approved samples, 
dimensional quality, and trueness of unit. 

1. Remove damaged or otherwise unacceptable units from the Project Site. 

D. Store units in accordance with manufacturer's recommendations. 

E. Store cementitious materials on elevated platforms, under cover, and in a dry location. 

1. Do not use cementitious materials that have become damp. 

F. Store aggregates where grading and other required characteristics can be maintained, and 
contamination avoided. 

G. Deliver preblended, dry mixes in moisture-resistant containers. 

1. Store preblended, dry mixes in delivery containers on elevated platforms, under cover, 
and in a dry location or in a metal dispensing silo with weatherproof cover. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 
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A. Subject to compliance with the Contract Documents, the following manufacturers are 
acceptable: 

1. Standard masonry units: 

a. Any manufacturer capable of meeting the requirements of this Specification Section. 

2. Ground-face masonry units: 

a. Concrete Materials 

b. Clayton Concrete Block 

c. Dillon and Co. 

d. Oldcastle Architectural 

e. Trenwyth Industries, Inc. 

f. Or Approved Equal 

2.2 MATERIALS 

A. Portland Cement: 

1. ASTM C150, Type II 

2. No air entrainment 

3. Maximum percent of alkalis: 0.60 in accordance with ASTM C150, Table 1A 

B. Aggregate:  

1. CMU: ASTM C33 

2. Mortar: ASTM C144, free of gypsum 

3. Grout: ASTM C404 

C. Hydrated Lime: 

1. ASTM C207, Type S 

2. Type SA not acceptable 

3. Lime substitutes not acceptable 

D. Reinforcing Bars: 

1. Refer to Specification “Section 03 30 00 Cast-in-place Concrete” 

E. Mortar:  

1. Mortar shall comply with MSJC Specification and Building Code.  

2. Type "S" mortar shall be used: 
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a. Comply with ASTM C270, Table No. 1, Cement-Lime Mortar.  

b. Do not use masonry cement or mortar cement. 

c. No fly ash additives will be accepted. 

d. Mix materials minimum of three (3) minutes and maximum of five (5) minutes. 

e. Adjust consistency to satisfaction of mason. 

f. Do not use admixtures unless otherwise indicated.  

g. Provide integral water repellent admixture in mortar used for:  

i. Exterior concrete masonry Work.  

ii. Interior concrete masonry Work in wet areas.  

h. Do not use integral water repellent admixture in mortar for brick. 

F. Masonry Grout: 

1. Grout shall comply with MSJC Specification and Building Code. 

2. ASTM C476 

a. Minimum 28-day compressive strength:  2,000 psi. 

b. Slump:  8 to 11 inch. 

3. Mix 5 minutes minimum. 

4. No admixtures allowed. 

5. At Contractor's option, premixed or preblended grout meeting the above minimum 
requirements may be used. 

G. Integral Concrete Masonry Water Repellent: 

1. Liquid polymeric admixture ASTM C1384 

2. Grace "DRY-BLOCK" or Approved Equal 

3. Verify compatibility with liquid water repellent admixture being used in the fabrication 
of concrete masonry units, mortar, and grout 

2.3 2.03 MANUFACTURED UNITS 

A. General: 

1. Fire resistive units: Fabricated to meet the California Building Code most recent addition 

2. Fabricated in the manufacturing plant 

3. Provide square corners unless noted otherwise. 
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B. Concrete Masonry Units: 

1. Modular units: ASTM C90. 

a. Normal weight units: Minimum of 125 LB/CF 

b. Light weight or medium weight units are not acceptable. 

2. Color: 

a. Interior units: Standard gray 

b. Exposed exterior units: As selected by Engineer from manufacturer's standard color 
selection 

3. Design compressive strength:  f'm=2,500 psi 

4. Special shapes and faces: 

a. Corner units. 

i. Corner units used in veneer wythe shall have a finished return leg one-half the 
length of a standard modular stretcher unit. 

ii. Corner units shall maintain regular modular masonry coursing. 

b. Finished end units 

c. Other special shapes as indicated on Drawings or necessary to maintain coursing 

C. Ground-face Masonry Units (GFMU 8-inch x 8-inch x 16-inch): 

1. Factory ground-faces on modular concrete block 

2. Manufacturer's standard factory applied clear sealer 

3. Provide single face units with special lintels, corners, caps, jamb returns sloped top units 
and scored units as indicated on the Drawings or as required for wall conditions. 

4. Provide square corners. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Verify that anchors and flashings are correct. 

B. Lay out walls in advance for uniform and accurate spacing of bond patterns and joints. 

1. Properly locate openings, movement type joints, returns, and offsets. 

3.2 INSTALLATION 

A. General: 
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1. Perform all cutting using masonry saw blades. 

2. Drill holes using masonry drill bits or core drill. 

a. Holes made by chipping unit will not be accepted. 

3. Install field units in running bond, unless noted otherwise. 

4. Cut as required to maintain bond pattern. 

5. Use solid units where cutting or laying would expose holes and as noted on Drawings. 

6. Avoid use of less than half size units, whenever possible. 

7. Do not use chipped, cracked, spalled, stained or imperfect units exposed in finish work. 

8. Provide units of uniform color, within the range demonstrated on the approved mock-
up. 

9. Do not wet concrete masonry units. 

10. Build chases and recesses as indicated and required for Work of other trades. 

a. Provide not less than 8 inches of masonry between chase or recess and jamb of 
openings, and between adjacent chases and recesses unless detailed otherwise on 
the Drawings. 

B. Concrete Masonry Units - Grout: 

1. Grout solid all cells containing steel reinforcing and as indicated on Drawings. 

2. Use grout within 1½ hours maximum after initial mixing. 

3. Use no grout after it has begun to set. 

4. Do not retemper grout after initial mixing. 

5. Place grout in lifts not exceeding 4 feet. 

6. Use coarse grout in spaces with least dimension over 2 inch. 

7. Consolidate all grout while installing. 

a. Consolidate grout pours 12 inch or less in height by mechanical vibration or by 
puddling. 

b. Consolidate grout pours exceeding 12 inch in height by mechanical vibration and 
reconsolidate by mechanical vibration after initial water loss and settlement has 
occurred. 

C. Concrete Masonry Units - Mortar: 

1. If standard gray mortar begins to stiffen, it may be retempered by adding water and 
remixing unless prohibited by water repellent admixture manufacturer. 
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2. Standard gray mortar shall not be retempered more than once. 

3. All mortar must be used within 2½ hours maximum after initial mixing per MSJC 
Specification. 

4. Engineer reserves right to alter mix design based on initial rate of absorption of 
masonry units. 

5. Set Prefaced masonry using type S mortar. 

a. Rake mortar from joint as recommended by the unit manufacturer. 

b. Tuckpoint raked joints and scored joints using pointing grout. 

i. Install pointing grout in accordance with ANSI A108.10 and masonry unit 
manufacturer's published instructions. 

ii. Use polymer modified sanded pointing grout for joints in: 

c. Exterior masonry 

d. Interior dry areas 

i. Use epoxy pointing grout for joints in interior areas subject to exposure to 
corrosive or caustic chemicals. 

D. Laying and Tooling: 

1. Lay masonry units with completely filled bed and head joints. 

a. Provide full mortar bed on all block cross webs and completely fill head joints. 

i. Do not slush head joints. 

ii. Protect cells requiring grout fill from mortar droppings. 

iii. Omit mortar from head joint at weep joint opening. 

2. Maintain nominal 3/8-inch joint widths. 

a. Cut joints flush where concealed. 

b. Tool exposed joints concave. 

c. Compress mortar in below ground joints and in joints concealed by insulation in 
cavity wall construction. 

d. Provide wider joints where noted on Drawings. 

i. In no case shall any mortar joint be more than 3/4-inch wide. 

e. Where masonry sits on top of steel support omit the mortar joint on top of the 
support and sit masonry directly on top of the thru wall flashing or the steel support 
member unless a mortar joint is required to maintain coursing. 
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3. During tooling of joints, enlarge any voids or holes, and completely fill with mortar. 

4. Point-up all joints at corners, openings, and adjacent Work to provide neat, uniform 
appearance. 

5. Remove masonry disturbed after laying. 

a. Clean and relay in fresh mortar. 

b. Do not pound units to fit. 

c. If adjustments are required, remove units, clean, and reset in fresh mortar. 

6. Where Work is stopped and later resumed, rack back 1/2 masonry unit length in each 
course. 

a. Remove loose units and mortar prior to laying fresh masonry. 

7. As Work progresses, build in items indicated on Drawings and specified. 

a. Fill in solidly with mortar around built-in items. 

b. Where built-in items are to be embedded in cores of hollow masonry units, place 
grout screen in joint below and fill core solid with mortar. 

E. Reinforcing Masonry: 

1. General: 

a. Provide continuous horizontal joint reinforcing in all concrete masonry wall 
construction. 

i. Embed longitudinal side rods in mortar for entire length with minimum cover of 
5/8 inch on exterior side of walls and 1/2 inch at other locations. 

ii. Lap reinforcement minimum of 12 inch at ends. 

(a) Remove cross wires on 1 side of the lap splice and bend the side rods slightly 
so the lap is provided with 12 inch of uninterrupted wire lap occurring in the 
same plane. 

iii. Do not bridge control joints with horizontal joint reinforcing. 

iv. Do not bridge expansion joints with horizontal joint reinforcing. 

v. At corners and wall intersections use prefabricated L and T horizontal joint 
reinforcing sections. 

vi. Cut and bend, as necessary. 

b. Install reinforcing where indicated on Drawings. 

c. In concrete masonry, install additional horizontal joint reinforcing on each jamb of 
openings for full height of joint or opening. 
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i. Alternate with normal wall horizontal joint reinforcing. 

ii. Extend reinforcing minimum 32 inches beyond joint or jambs of opening. 

d. In concrete masonry, reinforce masonry openings over 12 inches wide with 
horizontal joint reinforcing placed in 3 horizontal joints above lintel. 

i. Extend minimum of 32 inches beyond jambs of opening. 

2. Reinforcing concrete masonry: 

a. Install reinforcing bars where indicated on Drawings. 

i. Provide means necessary to ensure position of vertical steel reinforcing meets 
requirements of Building Code. 

3. Repair all galvanized coatings damaged as a result of welding. 

F. Tolerances: 

1. Maximum variation from plumb in vertical lines and surfaces of columns, walls, and 
arises: 

a. ± 1/4 inch in 10 feet 

b. ± 3/8 inch in 20 feet 

c. ± 1/2 inch max 

2. Maximum variation from plumb for external corners, expansion joints, and other 
conspicuous lines: 

a. 1/4 inch in any story or 20 foot maximum 

b. 1/2 inch in 40 feet or more 

3. Maximum variation from level of grades for exposed lintels, sills, parapets, horizontal 
grooves, and other conspicuous lines: 

a. 1/4 inch in any bay or 20 feet 

b. 1/2 inch in 40 feet or more 

4. Maximum variation from plan location of related portions of columns, walls, and 
partitions: 

a. 1/2 inch in any bay or 20 feet 

b. 3/4 inch maximum 

5. Maximum variation in cross-sectional dimensions of columns and thicknesses of walls 
from dimensions shown on Drawings: 

a. Minus 1/4 inch 
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b. Plus 1/2 inch 

6. Maximum variation in mortar joint thickness: 

a. Bed joints: 1/8 inch 

b. Head joints: 

i. Minus 1/4 inch 

ii. Plus 3/8 inch 

G. Protect against weather when Work is not in progress. 

1. During inclement weather conditions, cover top of walls with translucent waterproof 
membrane. 

3.3 FIELD QUALITY CONTROL 

A. Bracing Concrete Masonry Walls During Construction: 

1. At a minimum, provide bracing in accordance with NCMA TEK 3-4B. 

2. Contractor is responsible for adequately bracing all masonry during construction. 

B. Remove and replace loose, stained, damaged and other unacceptable units as directed by 
Engineer. 

1. Provide new units to match. 

2. Install in fresh mortar. 

3. Point to eliminate evidence of replacement. 

C. Special Masonry Inspection: 

1. Masonry inspection services will be provided during the following construction activities: 

a. Cost of masonry inspection services will be paid by Owner. 

b. During laying of units: 

i. During the first day of the masonry construction; inspect proportions of site 
prepared mortar; construction of mortar joints; location of all reinforcing and 
connectors; size and location of structural elements; type, size, and location of 
anchors; protection of masonry during cold weather. 

ii. Inspection to be continuous the first full day of masonry construction that 
requires special inspection. 

(1) Thereafter, a minimum of 3 hours every third day of construction until the 
concrete masonry Work is complete. 

iii. Inspection while laying masonry units may be made concurrently with other 
inspection duties provided all inspection duties are adequately performed. 
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iv. When deficiencies are found, additional inspection shall be provided as required 
until deficiencies have been corrected. 

v. If masonry crews change, an additional full day of inspection is required during 
the first day the new crew is on site. 

c. Placement of reinforcing steel: 

i. Verify all reinforcing including size, grade, lap lengths, and type. 

ii. Inspection may be periodic as required to verify all reinforcing. 

iii. Inspector to be present during the concrete pour in which any dowels connecting 
concrete to masonry are cast. 

(1) Inspector to verify proper location of dowels. 

d. Prior to each grouting operation, verify that grout space is clean, reinforcing is clean, 
and connectors are properly placed, proportions of site-prepared grout are correct 
and mortar joints have been properly constructed. 

i. Inspection may be periodic as required to verify proper grout space. 

e. Verify compliance with Building Code and Specifications continuously during all 
grouting operations. 

f. Provide special inspection in accordance with the Building Code Section 1705.4, 
including observation of masonry Work for conformance to the Contract Documents: 

i. Provide inspection reports to the Engineer, Building Official and Owner. 

(1) Notify Contractor of discrepancies for correction. 

(2) Notify Engineer, Building Official and Owner, in writing when discrepancies 
have been satisfactorily corrected. 

ii. Submit final signed report stating that Work requiring special inspection was, to 
the best of the inspector's knowledge, in conformance to the Contract Documents 
and the applicable workmanship provisions of the Building Code. 

2. Masonry Mortar and Grout Testing and Inspection: 

a. Testing and inspection services will be provided by the Owner's special masonry 
inspector. 

i. Do not include in the bid price the cost of these services. 

b. Testing and inspection shall include, but is not limited to: 

i. Observe proportions of site-prepared mortar and grout. 

ii. Observe grout space prior to grouting. 

iii. Grout compressive strength sampling, testing, and reporting per ASTM C1019. 
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(1) One (1) strength test shall be the average of 3 specimens from the same 
sample, tested at 28 days. 

ii) Grout slump test sampling, testing, and reporting per ASTM C143 

iv. Frequency of sampling: 1 sample (3 specimens) collected each grouting operation 
during masonry construction. 

c. Reporting: Special inspector to submit test results and inspection reports per 
Specification “Section 01 33 00 Submittal Requirements”. 

3.4 CLEANING 

A. Clean concrete masonry as the wall is being constructed using fiber brushes, wooden 
paddles, and scrapers. 

1. Do not use metal tools or wire brushes. 

2. No acid-based cleaning solutions shall be used unless approved in writing by Engineer. 

B. Ground-face Masonry Units: 

1. Maintain walls clean during installation; remove all mortar splatters immediately using 
soft damp rag. 

2. Do not allow excess mortar to harden on faces. 

3. Wipe face of units often with sponge and clean water. 

4. No acid-based cleaning solutions shall be used unless approved in writing by the 
Engineer. 

5. Refer to unit manufacturer's printed cleaning recommendations. 

C. Remove dirt and stains in accordance NCMA TEK 8-2A. 

D. Remove primary efflorescence in accordance with NCMA TEK 8-3A. 

E. After wall construction has been completed, completely clean wall using detergent 
recommended by ground-face unit manufacturer. 

F. Apply manufacturer's recommended field-applied acrylic sealer to all ground-face masonry 
units. 

 

END OF SECTION 
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SECTION 08 36 13 

ROLL UP DOORS 

PART 1 GENERAL 

1.1 DESCRIPTION  

A. Furnish labor, materials, equipment and appliances required for complete execution of Work 
shown on Drawings and specified herein. 

1.2 RELATED SECTIONS 

A. Section 09 90 00—Painting and Coating 

1.3 SUBMITTALS  

A. In accordance with the procedures and requirements set forth in “Section 01 33 00–Submittal 
Procedures” submit the following: 

1. Manufacturer's literature and installation instructions. 

2. Drawings showing details of the products, connections to adjoining materials, and 
schedules showing sizes and types. 

3. Finish and color samples. 

1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver products in original and unbroken packages, containers, or bundles bearing the name 
of the manufacturer. 

B. Store materials carefully in an area that is protected from the elements, and in a manner that 
will prevent damage or marring of the door. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE MANUFACTUERS 

A. Subject to compliance with these specifications provide products from one of the following 
manufacturers: 

1. The Cookson Company 

2. R & S Manufacturing 

3. Overhead Door Corporation 

4. Or Approved Equal 
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2.2 MATERIALS 

A. Door Curtains 

1. Galvanized steel sheet: heavy duty industrial quality to ASTM A653/A653M with Z275 zinc 
coating. Minimum sheet thickness to be 24 gauge. 

2. Insulation: CFC free, foamed in-place polyurethane to meet design requirements. 

B. Guides 

1. Form from galvanized structural steel angles with a minimum 3/16-inch thickness. Provide 
windlock bars as required to meet design windload. Attach guides to jamb with not less 
than 3/8-inch steel bolts anchored not more than 30 inches on center. 

2. Provide silicone finished compressed insulation for gap between wall and guide. Provide 
manufacturer’s recommended product. 

C. Counterbalance Assembly 

1. Counterbalance by means of adjustable steel helical torsion springs, mounted around a 
steel shaft and mounted in a spring barrel and connected to the door curtain with the 
required barrel rings. Use grease -sealed ball bearings or self-lubricating graphite bearings 
for all rotating members. 

a. Fabricate spring barrel of hot-formed, structural-quality carbon steel, galvanized welded 
or seamless pipe, of sufficient diameter and wall thickness to support the roll-up of 
curtain without distortion of slats and limit barrel deflection to not more than .03 inches 
per foot of span under full load. 

b. Fabricate spring balance of one or more oil-tempered, heat-treated steel helical torsion 
springs. 

c. Fabricate torsion rod for counterbalance shaft of case-hardened steel, of required size to 
hold the fixed spring ends and carry the torsional load. 

d. Provide mounting brackets of manufacturer's standard design, either cast iron or cold-
rolled steel plate with bellmouth guide groove for curtain. 

D. Door Hoods 

1. Formed of 20-gauge galvanized steel with baked on polyester primer. Form to enclose 
coiled curtain at opening head. Reinforce top and bottom edges. Provide closed ends for 
surface mounted units. Provide intermediate supports as required to prevent excessive sag. 

E. Operation: Manual 

1. Endless hot-dip galvanized hand chain of length so bottom of chain is 24 inches above 
finished floor. Provide sprockets and reduction gears for ease of operation and a maximum 
pull of 25 pounds. 

F. Weatherstripping 

1. Provide edge and end guides with weatherstripping to seal exterior face of door curtain. 
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Equip hood with neoprene air baffle to close top of hood with curtain. 

G. Finish 

1. Premium powder coat system. Galvanized steel to be chemically cleaned and shop primed. 
Parts inaccessible after installation shall be given an additional coat in the shop. Color shall 
be selected by Owner from full range of colors. 

PART 3 EXECUTION  

3.1 INSPECTION 

A. Examine substrates and adjoining conditions, where roll-up door is to be installed. Correct 
unsatisfactory conditions prior to proceeding with the work. 

3.2 INSTALLATION 

A. Install units and operating equipment complete with necessary hardware, jamb, and head 
moldings, anchors, inserts, hangers and equipment supports in accordance with final 
approved shop drawings, manufacturer's printed instructions and as specified herein. 

B. Field touch-up shop applied finishes of surfaces scratched or abraded during installation. 

C. Do all cutting, drilling, fitting and other work of similar character required for fitting and setting 
units in connection with this work and adjoining work of other trades. 

3.3 PROTECTION, CLEANING AND ADJUSTMENT 

A. Protect units prior, during and after installation. 

B. After installation, lubricate, test and adjust to operate easily and freely from warps, twists or 
distortion and weathertight fit. 

 

END OF SECTION 
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SECTION 09 90 00  

PAINTING AND COATING 

PART 1 GENERAL 

1.1 SUMMARY 

A. This section includes painting and coating for mechanical, architectural, plumbing, piping, and 
all other components. 

1.2 SCOPE 

A. All new steel, iron, and ferrous metal shall be coated unless otherwise specified.  

B. Aluminum, stainless steel, and other non-ferrous surfaces shall be coated only where indicated 
in the Specifications or Drawings. Aluminum in contact with concrete shall be heavily coated 
with bituminous paint. 

C. Architectural painting including concrete and masonry surfaces and gypsum wallboard shall be 
as shown on the Drawings. 

1.3 REFERENCES  

A. The following standards may be referenced in this section:  

1. American Water Works Association (AWWA):  

a. AWWA C203—Coal-Tar Protective Coatings and Linings for Steel Water Pipelines– Enamel 
and Tape–Hot-Applied  

b. AWWA C209—Cold-Applied Tape Coatings for the Exterior of Special Sections, 
Connections, and Fittings for Steel Water Pipelines  

c. AWWA C214—Tape Coating Systems for the Exterior of Steel Water Pipelines  

2. NSF/American National Standards Institute (ANSI): 

a. NSF/ANSI 61—Drinking Water System Components-Health Effects 

3. Occupational Safety and Health Act (OSHA) 

4. Society for Protective Coatings (SSPC)/NACE International (NACE): 

a. SSPC Guide 15—Field Methods for Retrieval and Analysis of Soluble Salts on Steel and 
Other Nonporous Substrates  

b. SSPC PA2—Measurement of Dry Coating Thickness with Magnetic Gages 

c. SSPC PA3—Guide to Safety in Paint Applications   
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d. SSPC PA Guide 10—Guide to safety and health requirements for industrial painting 
projects 

e. SSPC SP0188—Discontinuity (Holiday) Testing of New Protective Coatings on Conductive 
Substrates  

f. SSPC SP 1—Solvent Cleaning  

g. SSPC SP 2—Hand Tool Cleaning  

h. SSPC SP 3—Power Tool Cleaning  

i. SSPC SP 5—White Metal Blast Cleaning  

j. SSPC SP 6—Commercial Blast Cleaning  

k. SSPC SP 7—Brush-Off Blast Cleaning  

l. SSPC SP 10—Near-White Blast Cleaning  

m. SSPC SP 11—Bare Metal Power Tool Cleaning  

n. SSPC SP-12—Surface Preparation and Cleaning of Steel and Other Hard Materials by 
High- and Ultrahigh-Pressure Water Jetting Prior to Recoating 

o. SSPC SP 13—Surface Preparation of Concrete  

B. All products that will come in contact with potable water must have NSF approval for contact 
with potable water. 

1.4 DEFINITIONS  

A. Terms and acronyms used in this section:  

1. Coverage: Total minimum dry film thickness in mils or square feet per gallon 

2. CPVC: chlorinated polyvinyl chloride 

3. F: Fahrenheit 

4. FRP: fiberglass reinforced plastic 

5. HCI: hydrochloric acid  

6. MDFT: minimum dry film thickness, mils  

7. MDFTPC: minimum dry film thickness per coat, mils  

8. mil: thousandth of an inch  

9. PA: paint application 

10. PPDS: Paint Product Data Sheet  

11. PSDS: Paint System Data Sheet  
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12. PVC: polyvinyl chloride  

13. PVDF: polyvinylidene fluoride  

14. SFPG: square feet per gallon  

15. SFPGPC: square feet per gallon per coat 

16. SP: surface preparation  

1.5 SUBMITTALS  

A. Refer to “Section 01 33 00 Submittal Procedures:” Requirements for submittals. 

B. Product Data:  

1. Data Sheets:  

a. For each paint system, furnish a Paint System Data Sheet (PSDS). The PSDS form is 
appended to the end of this section.  

b. For each product, furnish a Paint Product Data Sheet (PPDS), the manufacturer's 
technical data sheets, and paint colors available (where applicable). The PPDS form is 
appended to the end of this section.  

c. Provide technical and performance information that demonstrates compliance with 
Specifications.  

d. Furnish copies of paint system submittals to the coating applicator.  

e. Indiscriminate submittal of only manufacturer's literature is not acceptable.  

2. Detailed chemical and gradation analysis for each proposed abrasive material.  

3. For architectural paints (doors, interior and exterior walls, trim, building walls) submit colors 
with data sheets for Owner approval. 

C. Informational Submittals:  

1. Applicator's Qualifications:  

a. Proof of current State of California Painting and Decorating Contractor licensure (C-33 
Classification) 

b. List of references substantiating minimum 5 years’ practical experience 

2. Coating manufacturer's Certificate of Compliance 

3. Factory-Applied Coatings: Manufacturer's certification stating factory-applied coating 
system meets or exceeds requirements specified 

4. Manufacturer's written verification that submitted material is suitable for the intended use 

5. Finish coating manufacturer's written confirmation that materials are compatible if the 
manufacturer of finish coating differs from that of shop primer  
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6. Manufacturer's written instructions and special details for applying each type of paint 

1.6 CLOSEOUT SUBMITTALS 

A. Refer to “Section 01 70 00 Execution and Closeout Requirements.”  

B. Two copies of coating quality control test records. 

1.7 QUALITY ASSURANCE  

A. Applicator Qualifications:  

1. Certified Painting and Decorating Contractor in the State of California (C-33 Classification) 

2. Minimum 5 years' practical experience in successful application of specified products 

B. Contractor shall provide a supervisor to be at the Work site during cleaning and application 
operations.  

C. Thickness Testing: 

1. Thickness of coatings and paints shall be tested with a non-destructive film thickness gauge 
in conformance with SSPC-PA 2. 

2. Structural members, piping, and other irregular surfaces shall be tested with frequency and 
locations as directed by the Engineer. 

D. Holiday Testing: 

1. Coating integrity of ALL interior coated surfaces shall be tested with an approved inspection 
device. All pinholes shall be marked, repaired in accordance with the manufacturer’s printed 
recommendations and retested. No pinholes or other irregularities will be permitted in the 
final coating. 

E. Environmental Requirements:  

1. Do not apply paint in temperatures or moisture conditions outside of manufacturer's 
recommended allowable maximum or minimum.  

2. Do not perform final abrasive blast cleaning whenever relative humidity exceeds 85 
percent, or whenever surface temperature is less than 5 degrees Fahrenheit above dew 
point of ambient air.  

3. Dust, dirt, oil, grease, or any foreign matter that will affect the adhesion or durability of the 
finish must be removed by washing with clean rags dipped in an approved commercial 
cleaning solution, rinsed with clean water, and wiped dry with clean rags. 

1.8 DELIVERY, STORAGE, AND HANDLING  

A. Shipping:  

1. Where pre-coated items are to be shipped to the site, protect coating from damage. Batten 
coated items to prevent abrasion.  
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2. Protect shop-painted surfaces during shipment and handling by suitable provisions 
including padding, blocking, and use of canvas or nylon slings.  

B. Storage:  

1. Store products in a protected area that is heated or cooled to maintain temperatures within 
the range recommended by paint manufacturer.  

2. Primed surfaces shall not be exposed to weather for more than 2 months before being top 
coated, or less time if recommended by coating manufacturer.  

1.9 PROJECT CONDITIONS  

A. Regulatory Requirements:  

1. Meet federal, state, and local requirements limiting the emission of volatile organic 
compounds.  

2. Perform surface preparation and painting in accordance with recommendations of the 
following:  

a. Paint manufacturer's instructions 

b. SSPC PA Guide 10: Guide to safety and health requirements for industrial painting 
projects 

c. Federal, state, and local agencies having jurisdiction 

3. Perform painting in accordance with the local air quality monitoring district regulations. 

4. Contractor is responsible for identifying and obtaining any required permits for field 
painting or abrasives. 

PART 2 PRODUCTS  

2.1 MANUFACTURERS  

A. Nationally recognized manufacturers of paints and protective coatings who are regularly 
engaged in the production of such materials for essentially identical service conditions 

B. Minimum of 5 years' verifiable experience in manufacture of specified product 

C. The following manufacturers are capable of supplying most of the products specified herein:  

1. PPG Industries 

2. Tnemec 

3. Carboline 

4. Benjamin Moore 

5. Sherwin Williams 
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6. or Approved Equal 

2.2 ABRASIVE MATERIALS  

A. Select abrasive type and size to produce surface profile that meets coating manufacturer's 
recommendations for specific primer and coating system to be applied.  

2.3 PAINT MATERIALS  

A. General:  

1. Use manufacturer's highest quality products suitable for intended service. 

2. Compatibility: Only compatible materials from a single manufacturer shall be used in the 
Work. Particular attention shall be directed to compatibility of primers and finish coats.  

3. Thinners, cleaners, driers, and other additives shall be as recommended by coating 
manufacturer. 

B. Colors: 

1. Proprietary identification of colors is for identification only. Selected manufacturer may 
supply matches.  

2. Coordinate with Owner for finish colors of doors, interior and exterior walls, and trim. 

3. Equipment Colors:  

a. Equipment includes the machinery or vessel itself plus the structural supports and 
fasteners and attached electrical conduits.  

b. Paint non-submerged portions of equipment the same color as the piping it serves, 
except as itemized below:  

i. Dangerous Parts of Equipment and Machinery: OSHA Orange 

ii. Fire Protection Equipment and Apparatus: OSHA Red 

iii. Physical hazards in normal operating area and energy lockout devices, including, but 
not limited to, electrical disconnects for equipment and equipment isolation valves in 
air and liquid lines under pressure: OSHA Yellow 

4. Pipe Identification Painting:  

a. Color code non-submerged metal piping, except electrical conduit. Painted fittings and 
valves shall be the same color as pipe, except equipment isolation valves.  

b. Pipe color coding shall be as shown in table below (Paragraph E). 

c. On exposed stainless-steel piping, apply color 24 inches in length along pipe axis at 
connections to equipment, valves, or branch fittings, at wall boundaries, and at intervals 
along piping not greater than 9 feet on center.  

d. Pipe supports shall be painted light gray. Do not paint stainless-steel supports.  
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e. Polyvinyl chloride (PVC) pipe located inside of buildings and enclosed structures will not 
require painting, except as noted or scheduled.  

5. Pipe System Color Code: 
 

Pipe System Color 
Drains/Overflows Black 
Potable Water Light Blue 

 

Product Definition 
Acrylic Latex  Single component, finish as required  
Acrylic Sealer  Clear acrylic  
Alkyd (Semigloss)  Semigloss alkyd  
Alkyd (High gloss) High gloss alkyd 
Alkyd Enamel  Optimum quality, gloss or semi-gloss finish as 

required, medium long oil  
Bituminous Paint  Single-component, coal-tar pitch based  
Block Filler  Primer-sealer designed for rough masonry 

surfaces,100% acrylic emulsion 
Coal-Tar Epoxy  Amine, polyamide, or phenolic epoxy type 

70% volume solids minimum, suitable for 
immersion service 

DTM Acrylic Primer  Surface tolerant, direct-to-metal water borne 
acrylic primer 

DTM Acrylic Finish  Surface tolerant, direct-to-metal water borne 
acrylic finish coat 

Elastomeric Polyurethane  100% solids, plural component, spray applied, 
high build, elastomeric polyurethane 
coating, suitable for the intended service 

Epoxy Filler/Surfacer  100% solids epoxy trowel grade filler and 
surfacer, nonshrinking, suitable for 
application to concrete and masonry. 
Approved for potable water contact and 
conforming to NSF 61, where required 

Epoxy Nonskid (Aggregated)  Polyamidoamine or amine converted epoxies 
aggregated; aggregate may be packaged 

separately 

2.4 MIXING 

A. Multiple-Component Coatings:  

1. Prepare using each component as packaged by paint manufacturer.  

2. No partial batches will be permitted.  

3. Do not use multiple-component coatings that have been mixed beyond their pot life.  
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4. Furnish small quantity kits for touchup painting and for painting other small areas.  

5. Mix only components specified and furnished by paint manufacturer.  

6. Do not intermix additional components for reasons of color or otherwise, even within the 
same generic type of coating.  

B. Colors: Formulate paints with colorants free of lead, lead compounds, or other materials that 
might be affected by presence of hydrogen sulfide or other gas likely to be present at the site.  

2.5 SHOP FINISHES  

A. Shop Blast Cleaning: SSPC SP 6.  

B. Shop Coating Requirements:  

1. When required by equipment Specifications, such equipment shall be primed, and finish 
coated in shop by manufacturer and touched up in field with identical material after 
installation.  

2. Where manufacturer's standard coating is not suitable for intended service condition, 
Engineer may approve use of a tie-coat to be used between manufacturer's standard 
coating and specified field finish. In such cases, tie-coat shall be surface tolerant epoxy as 
recommended by manufacturer of specified field finish coat. Coordinate details of 
equipment manufacturer's standard coating with field coating manufacturer.  

C. Pipe:  

1. Ductile Iron Pipe:  

a. Use SSPC standards as a guide for desired prepared surface. Follow recommendations 
of pipe and coating manufacturers for means and methods to achieve SSPC-equivalent 
surface.  

b. The surface preparation and application of the primer and finish coats shall be 
performed by pipe manufacturer.  

c. For high-performance (epoxy) coatings, follow additional recommendations of pipe and 
coating manufacturers.  

d. Prior to blast cleaning, grind smooth surface imperfections, including, but not limited to 
delaminating metal or oxide layers.  

e. For conventional (alkyd) coatings, clean asphalt varnish supplied on pipe and apply 1 full 
coat of a tar stop before two full coats of the color coats specified.  

PART 3 EXECUTION  

3.1 GENERAL  

A. Provide Engineer minimum 7 days' advance notice to start of field surface preparation Work 
and coating application Work.  
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B. Schedule inspection of cleaned surfaces and all coats prior to succeeding coat in advance with 
Engineer or their representative.  

C. Perform the Work only in presence of Engineer or their representative 

D. Application of all coating systems shall be in conformance with the manufacturer’s 
recommendations. 

3.2 EXAMINATION  

A. Factory Finished Items:  

1. Schedule inspection with Engineer before repairing damaged factory finished items 
delivered to site.  

2. Repair abraded or otherwise damaged areas on factory-finished items as recommended by 
coating manufacturer. Carefully blend repaired areas into original finish. If required to 
match colors, provide full finish coat in field.  

B. Surface Preparation Verification: Inspect and provide substrate surfaces prepared in 
accordance with these Specifications and printed directions and recommendations of paint 
manufacturer whose product is to be applied. The more stringent requirements shall apply. Do 
not apply coating to prepared surfaces until they have been inspected and approved by the 
Engineer. 

3.3 PROTECTION OF ITEMS NOT TO BE PAINTED  

A. Remove, mask, or otherwise protect hardware, lighting fixtures, switch plates, aluminum 
surfaces, machined surfaces, couplings, shafts, bearings, nameplates on machinery, and other 
surfaces not specified elsewhere to be painted.  

B. Provide drop cloths to prevent paint materials from falling on or marring adjacent surfaces.  

C. Protect working parts of mechanical and electrical equipment from damage during surface 
preparation and painting process.  

D. Mask openings in motors to prevent paint and other materials from entering.  

E. Protect surfaces adjacent to or downwind of Work area from overspray.  

3.4 SURFACE PREPARATION  

A. Field Abrasive Blasting:  

1. Perform blasting for items and equipment where specified and as required to restore 
damaged surfaces previously shop or field blasted and primed or coated.  

2. Refer to coating systems for degree of abrasive blasting required.  

3. Where the specified degree of surface preparation differs from manufacturer's 
recommendations, the more stringent shall apply. 

B. Metal Surface Preparation:  
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1. Where indicated in the Protective Coatings Schedule or according to the coating 
manufacturer’s application instructions, meet requirements of the applicable SSPC 
specifications. 

2. The words "solvent cleaning," "hand tool cleaning," "wire brushing," and "blast cleaning," or 
similar words of equal intent in these Specifications or in paint manufacturer's specification 
refer to the applicable SSPC specification.  

3. Where OSHA or EPA regulations preclude standard abrasive blast cleaning, wet or vacu-
blast methods may be required. Coating manufacturers' recommendations for wet blast 
additives and first coat application shall apply.  

4. Ductile Iron Pipe Supplied with Asphaltic Varnish Finish: Remove asphaltic varnish finish 
prior to performing specified surface preparation.  

5. Hand tool clean areas that cannot be cleaned by power tool cleaning.  

6. Round or chamfer sharp edges and grind smooth burrs, jagged edges, and surface defects.  

7. Welds and Adjacent Areas:  

a. Prepare such that there is:  

i. No undercutting or reverse ridges on weld bead 

ii. No weld spatter on or adjacent to weld or any area to be painted 

iii. No sharp peaks or ridges along weld bead 

b. Grind embedded pieces of electrode or wire flush with adjacent surface of weld bead.  

8. Preblast Cleaning Requirements:  

a. Remove oil, grease, welding fluxes, and other surface contaminants prior to blast 
cleaning.  

b. Cleaning Methods: Steam, open flame, hot water, or cold water with appropriate 
detergent additives followed with clean water rinsing.  

c. Clean small, isolated areas as above or solvent clean with suitable solvent and clean 
cloth.  

9. Blast Cleaning Requirements:  

a. Type of Equipment and Speed of Travel: Design to obtain specified degree of cleanliness. 
Minimum surface preparation is as specified herein and takes precedence over coating 
manufacturer's recommendations.  

b. Select type and size of abrasive to produce surface profile that meets coating 
manufacturer's recommendations for particular primer to be used.  

c. Use only dry blast cleaning methods.  

d. Do not reuse abrasive, except for designed recyclable systems.  
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e. Meet applicable federal, state, and local air pollution and environmental control 
regulations for blast cleaning, confined space entry (if required), and disposition of spent 
aggregate and debris.  

10. Post-Blast Cleaning and Other Cleaning Requirements:  

a. Clean surfaces of dust and residual particles from cleaning operations by dry (no oil or 
water vapor) air blast cleaning or other method prior to painting. Vacuum clean enclosed 
areas and other areas where dust settling is a problem and wipe with a tack cloth.  

b. Paint surfaces the same day they are blasted. Reblast surfaces that have started to rust 
before they are painted.  

C. Galvanized Metal, Copper, and Nonferrous Metal Alloy Surface Preparation:  

1. Remove soil, cement spatter, and other surface dirt with appropriate hand or power tools.  

2. Remove oil and grease by wiping or scrubbing surface with suitable solvent, rag, and brush. 
Use clean solvent and clean rag for final wiping to avoid contaminating surface.  

3. Obtain and follow coating manufacturer's recommendations for additional preparation that 
may be required.  

D. Concrete Surface Preparation:  

1. Do not begin until 30 days after concrete has been placed.  

2. Meet requirements of SSPC SP 13.  

3. Remove grease, oil, dirt, salts, or other chemicals, loose materials, or other foreign matter 
by solvent, detergent, or other suitable cleaning methods.  

4. Brush-off blast clean to remove loose concrete and laitance and provide a tooth for binding. 
Upon approval by Engineer, surface may be cleaned by acid etching method. Approval is 
subject to producing desired profile equivalent to No. 80 grit flint sandpaper. Acid etching of 
vertical or overhead surfaces shall not be allowed.  

5. Secure coating manufacturer's recommendations for additional preparation, if required, for 
excessive bug holes exposed after blasting.  

6. Unless otherwise required for proper adhesion, ensure surfaces are dry prior to painting.  

E. Plastic Surface Preparation:  

1. Hand sand plastic surfaces to be coated with medium grit sandpaper to provide tooth for 
coating system.  

2. Large areas may be power-sanded or brush-off blasted, provided sufficient controls are 
employed so surface is roughened without removing excess material.  

F. Existing Painted Surfaces to be Repainted Surface Preparation:  

1. Detergent wash and freshwater rinse.  
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2. Clean loose, abraded, or damaged coatings to substrate by hand or power tool, SSPC SP 2 
or SSPC SP 3.  

3. Feather surrounding intact coating.  

4. Apply 1 spot coat of specified primer to bare areas, overlapping prepared existing coating.  

5. Apply 1 full finish coat of specified primer to entire surface.  

6. If an aged, plural-component material is to be top coated, contact coating manufacturer for 
additional surface preparation requirements.  

7. For ductile-iron pipe with asphaltic-varnish finish not specified to be abrasive blasted, apply 
coat of tar stop prior to application of cosmetic finish coat.  

8. Application of Cosmetic Coat:  

a. It is assumed that existing coatings have oxidized sufficiently to prevent lifting or peeling 
when overcoated with paints specified. 

b. Check compatibility by application to a small area prior to starting painting.  

c. If lifting or other problems occur, request disposition from Engineer.  

9. Perform blasting as required to restore damaged surfaces. Materials, equipment, 
procedures shall meet requirements of SSPC.  

3.5 SURFACE CLEANING  

A. Brush-off Blast Cleaning:  

1. Equipment, procedure, and degree of cleaning shall meet requirements of SSPC SP 7.  

2. Abrasive shall be either wet or dry blasting sand, grit, or nutshell. 

3. Select various surface preparation parameters, such as, size and hardness of abrasive, 
nozzle size, air pressure, and nozzle distance from surface such that surface is cleaned 
without pitting, chipping, or other damage.  

4. Verify parameter selection by blast cleaning a trial area that will not be exposed to view.  

5. Engineer will review acceptable trial blast-cleaned area and use area as a representative 
sample of surface preparation.  

6. Repair or replace surface damaged by blast cleaning. 

B. Acid Etching:  

1. After precleaning, spread the following solution by brush or plastic sprinkling can: 1-part 
commercial muriatic acid reduced by 2-parts water by volume. Adding acid to water in these 
proportions gives an approximate 10 percent solution of HCl.  

2. Application:  
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a. Rate shall be approximately 2 gallons per 100 square feet. 

b. Work acid solution into surface by hard-bristled brushes or brooms until complete 
wetting and coverage is obtained.  

c. Acid will react vigorously for a few minutes, during which time brushing shall be 
continued.  

d. After bubbling subsides (10 minutes), hose down remaining slurry with high-pressure 
clean water.  

e. Rinse immediately to avoid formation on the surface of salts that are difficult to remove.  

f. Thoroughly rinse to remove any residual acid surface condition that may impair 
adhesion.  

3. Ensure surface is completely dry before application of coating.  

4. Apply acid etching to obtain a "grit sandpaper" surface profile. If not, repeat treatment.  

C. Solvent Cleaning:  

1. Consists of removal of foreign matter such as oil, grease, soil, drawing and cutting 
compounds, and any other surface contaminants by using solvents, emulsions, cleaning 
compounds, steam cleaning, or similar materials and methods that involve a solvent or 
cleaning action. 

2. Meets requirements of SSPC SP 1. 

3.6 APPLICATION  

A. General:  

1. The intention of these Specifications is for new, interior, and exterior masonry, concrete, 
and metal, and submerged metal surfaces to be painted, whether specifically mentioned or 
not, except as specified otherwise. Do not paint exterior concrete surfaces, unless 
specifically indicated.  

2. Extent of Coating (Immersion): Coatings shall be applied to internal vessel and pipe 
surfaces, nozzle bores, flange gasket sealing surfaces, carbon steel internals, and stainless-
steel internals, unless otherwise specified.  

3. For coatings subject to immersion, obtain full cure for completed system. Consult coatings 
manufacturer's written instructions for these requirements. Do not immerse coating until 
completion of curing cycle.  

4. Apply coatings in accordance with these Specifications and paint manufacturers' printed 
recommendations and special details. The more stringent requirements shall apply. Allow 
sufficient time between coats to ensure thorough drying of previously applied paint.  

5. Sand wood lightly between coats to achieve required finish.  

6. Vacuum clean surfaces free of loose particles. Use tack cloth just prior to applying next coat.  
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7. Coat units or surfaces shall be bolted together or joined closely to structures or to one 
another prior to assembly or installation.  

8. On pipelines, terminate coatings along pipe runs to 1 inch inside pipe penetrations.  

9. Keep paint materials sealed when not in use.  

10. Where more than 1 coat is applied within a given system, alternate colors to provide a visual 
reference showing required number of coats have been applied.  

B. Galvanized Metal, Copper, and Nonferrous Metal Alloys:  

1. Concealed galvanized, copper, and nonferrous metal alloy surfaces (behind building panels 
or walls) do not require painting, unless specifically indicated herein.  

2. Apply intermediate and finish coats of the coating system appropriate for the exposure.  

C. Porous Surfaces, Such As, Concrete and Masonry:  

1. Filler/Surfacer: Use coating manufacturer's recommended product to fill air holes, bug 
holes, and other surface voids or defects.  

2. Prime Coat: may be thinned to provide maximum penetration and adhesion.  

3. Type and amount of thinning shall be determined by paint manufacturer and dependent on 
surface density and type of coating.  

4. Surface specified to receive water base coating: Damp, but free of running water, just prior 
to application of coating.  

D. Film Thickness and Coverage:  

1. Number of Coats:  

a. Apply the minimum required without regard to coating thickness.  

b. Additional coats may be required to obtain minimum required paint thickness, 
depending on method of application, differences in manufacturers' products, and 
atmospheric conditions.  

2. Application Thickness:  

a. Do not exceed coating manufacturer's recommendations.  

b. Measure using a wet film thickness gauge to ensure proper coating thickness during 
application.  

3. Film Thickness Measurements and Electrical Inspection of Coated Surfaces:  

a. Perform with properly calibrated instruments.  

b. Recoat and repair as necessary for compliance with Specification.  

c. Coats are subject to inspection by Engineer and coating manufacturer's representative.  
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4. Visually inspect concrete, masonry, nonferrous metal, plastic, and wood surfaces to ensure 
proper and complete coverage has been attained.  

5. Give particular attention to edges, angles, flanges, and other similar areas, where 
insufficient film thicknesses are likely to be present, and ensure proper thickness in mils in 
these areas.  

6. Apply additional coats as required to achieve complete hiding of underlying coats. Hiding 
shall be so complete that additional coats would not increase the hiding.  

3.7 PROTECTIVE COATINGS SYSTEMS AND APPLICATION SCHEDULE  

A. Unless otherwise shown or specified, paint surfaces in accordance with the following 
application schedule. In the event of discrepancies or omissions in the following, request 
clarification from Engineer before starting Work in question.  

B. If a discrepancy between these Specifications and the manufacturer’s recommendations for 
surface preparation and coating thicknesses, the manufacturer’s recommendations shall be 
followed. 

C. System No.6 Exposed Metal-Atmospheric:  

Surface Prep. Paint Material Min. Coats, Cover 
SSPCa SP 6, Commercial 
Blast Cleaning 

Rust-Inhibitive Primer 1 coat 

 Alkyd Enamel 2 coats 
a. SSPC: Society for Protective Coatings 

1. Use on the following items or areas:  

a. Exposed metal surfaces, new, located inside or outside of structures or exposed to 
weather, including metal doors and frames, vents, louvers, exterior metal ductwork, 
flashing, sheet metalwork, and miscellaneous architectural metal trim.  

b. Apply surface preparation and primer to surfaces prior to installation. Finish coats need 
only be applied to surfaces exposed after completion of construction.  

c. Not to be used on exposed piping, fittings, valves, or piping appurtenances. 

D. System No.7 Concrete Encased Metal:  
Surface Prep. Paint Material Min. Coats, Cover 

SSPCa SP 6, Commercial 
Blast Cleaning 

Coal-Tar Epoxy  2 coats, 16 MDFTb  

a. SSPC: Society for Protective Coatings 
b. MDFT: minimum dry film thickness 

1. Use on the following items or areas:  

a. Use on concrete encased ferrous metals including wall pipes, pipe sleeves, gate guides, 
and thimbles.  
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E. System No. 8 Buried Metal-General:  
Surface Prep. Paint Material Min. Coats, Cover 

SSPCa SP 10, Near White 
Blast cleaning 

Standard Hot Coal Tar Enamel/ 
-OR- 
Coal-Tar Epoxy 

AWWAb C203 
 
2 coats, 16 MDFTc 

 
For Highly Abrasive Soil, 
Brackish Water: Tape Coat 
System  

AWWA C214 with 
Double Outer Wrap 

a. SSPC: Society for Protective Coatings 
b. AWWA: American Water Works Association 
c. MDFT: minimum dry film thickness 

1. For steel pipe and fittings, follow AWWA C209 and AWWA C214.  

2. Use on the following items or areas:  

a. Buried, below grade portions of steel items, except buried stainless steel or ductile iron. 

F. System No. 25 Exposed PVC:  
Surface Prep. Paint Material Min. Coats, Cover 

In accordance with 
“Section 3.4.E Plastic 
Surface Preparation” 

Acrylic Latex Semigloss 2 coats, 320 SFPGPCa 

a. SFPGPC: square feet per gallon per coat 

1. Use on the following items or areas: 

a. All PVC surfaces that are exposed to UV radiation 

G. System No. 27 Aluminum and Dissimilar Metal Insulation:  
Surface Prep. Paint Material Min. Coats, Cover 

SSPCa SP 1, Solvent Clean 
Prime in accordance with manufacturer’s 
recommendations 

 Bituminous Paint 1 coat, 10 MDFTb 

a. SSPC: Society for Protective Coatings 
b. MDFT: minimum dry film thickness 

1. Use on aluminum surfaces embedded or in contact with concrete including access hatch 
frames.  

H. System No. 28 Gypsum Wallboard and Plywood: Architectural 
Surface Prep. Paint Material Min. Coats, Cover 

SSPCa SP 2 
Latex Primer, Mildew 
Resistant 

1 coat 

 
Acrylic Interior Latex, 
semigloss or glossy 

2 coats, 320 SFPGPCb 

a. SSPC: Society for Protective Coatings 
b. SFPGPC: square feet per gallon per coat 

1. Use on gypsum wallboard and plywood within buildings 
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I. System No. 29 Interior/Exterior CMU Walls:  
Surface Prep. Paint Material Min. Coats, Cover 

SP 3 Acrylic Block Filler 1 coat 
 Epoxy 2 coats, 320 SFPGPC 

3.8 FIELD QUALITY CONTROL  

A. Application Equipment: 

1. The Contractor’s equipment shall be designed for application of materials specified and 
shall be maintained in good working condition. Compressors shall have suitable traps and 
filters to remove water and oils from the air. Blotter test shall be accomplished at each 
start-up period and as deemed necessary by the Engineer. Contractor’s equipment shall be 
subject to approval of the Engineer. This approval does not relieve the Contractor’s 
responsibility for the safe operation of the equipment or its performance.  

2. Cleanliness of compressed air supply shall be verified daily, and as deemed necessary by 
Engineer, by directing a stream of air, without abrasive, from the blast nozzle onto a white 
blotter or cloth for 20 seconds. If oil or water appears on the blotter or cloth, all traps and 
separators shall be blown down until 2 subsequent 20-second tests show no further oil or 
water. 

B. Thickness Testing: 

1. 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 thickness in mils. Do not make 
measurement before a minimum of 8 hours after application of coating. 

2. Structural members, piping and other irregular surfaces shall be tested with frequency and 
locations as directed by the Engineer. 

C. Holiday Testing: 

1. Coating integrity of ALL interior coated surfaces shall be tested with an approved inspection 
device. All pinholes shall be marked, repaired in accordance with the manufacturer’s printed 
recommendations and retested. No pinholes or other irregularities will be permitted in the 
final coating. 

2. 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 SP0188.  

3. Holiday detect coatings in excess of 20 mils dry with high voltage spark tester as 
recommended by coating manufacturer and in accordance with NACE SP0188. 

D. Unsatisfactory Application:  

1. If 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.  
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3. Repair defects in accordance with written recommendations of coating manufacturer.  

E. Damaged Coatings, Pinholes, and Holidays:  

1. Feather edges and repair in accordance with recommendations of paint manufacturer.  

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.  

4. After repaired and recoated areas have dried sufficiently, retest each repaired area.  

3.9 CLEANUP  

A. Place cloths and waste that might constitute a fire hazard in closed metal containers or destroy 
at end of each day.  

B. Upon completion of the Work, remove staging, scaffolding, and containers from site or destroy 
in a legal manner.  

C. Remove paint spots, oil, or stains upon adjacent surfaces and floors and leave entire job clean.  

3.10 SUPPLEMENTS  

A. The supplements listed below, following "End of Section," are a part of this Specification:  

1. Paint System Data Sheet (PSDS) 

2. Paint Product Data Sheet (PPDS) 

END OF SECTION  
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PAINT SYSTEM DATA SHEET (PSDS) 
 
Complete this PSDS for each coating system include all components of the system (surface 
preparation, primer, intermediate coats, and finish coats). Include all components of a given 
coating system on a single PSDS. 
 
Paint System Number (from 
Spec.):  

Paint System Title (from Spec.):  

Coating Supplier:  

Representative:  

Surface Preparation:  
  

Paint Material 
(Generic) 

Product Name/Number 
(Proprietary) 

Min. Coats, Coverage 
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PAINT PRODUCT DATA SHEET (PPDS) 

 
Complete and attach manufacturer’s Technical Data Sheet to this PPDS for each product 
submitted. Provide manufacturer’s recommendations for the following parameters at 
temperature (F)/relative humidity: 
 

Temperature/RH 50/50 73/30 90/25 
Induction Time    
Pot Life    
Shelf Life    
Drying Time    
Curing Time    
Min. Recoat Time    
Max. Recoat Time    

 
Provide manufacturer’s recommendation for the following: 
 
Mixing Ratio:  

 
Maximum Permissible Thinning:  
 
Ambient Temperature Limitations: min.:  max.:  
     
Surface Temperature Limitations: min.:  max.:  
     
Surface Profile Requirements: min.:  max.:  
     

Attach additional sheets detailing manufacturer’s recommended storage requirements and 
holiday testing procedures. 
 



Heating, Ventilation, 
and Air Conditioning 23 
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SECTION 23 31 00 

EXHAUST FANS AND LOUVERS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wall mount exhaust fans, dampers, and louvers for ventilating the pump stations. Provide 
appropriate wall penetrations, flashing, and sealant for a watertight penetration. Provide 
exhaust fans, insect screen, dampers, and louvers. Provide rain and insect proof door 
grilles for pump station doors. Provide all necessary controls, electrical 
connections/hookup, fittings, and appurtenances to complete installation of exhaust 
system. 

B. Related Sections: 

1. Section 04 22 00: Concrete Masonry 

2. Section 26 00 00: Electrical 

1.2 SUBMITTALS 

A. Shop Drawings: Not Required 

B. Product Data: Manufacturer's data sheets on each product to be used, including: 

1. Preparation instructions and recommendations 

2. Storage and handling requirements and recommendations 

3. Installation instructions 

C. Operation and Maintenance Data: Required 

D. Manufacturer's Certificate:  

1. Certify that products meet or exceed specified requirements. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: Coordinate the wall opening requirements of this section with the installation of 
concrete masonry; sequence work so that installation of louvers coincides with installation of 
exhaust fan materials without causing delay to the Work. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Minimum 5 years' experience manufacturing similar equipment 
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B. Installer Qualifications: Minimum 2 years' experience installing similar equipment 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging until ready for installation. 

1.6 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer's recommended limits. 

1.7 WARRANTY 

A. Provide manufacturer's standard one-year limited warranty. 

1.8 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: Required 

PART 2 PRODUCTS– NOT USED  

2.1 EXHAUST FANS 

A. Wall-Mount Exhaust Fan: 

1. Manufacturers: 

a. Greenheck, Model SE1-12-432-A4X-QD as a basis of design 

b. Or approved equal 

2. Electrical Ratings: 

a. 1/4 HP 

b. 120V, 1 Ph, 60 Hz 

3. Fan: 

a. 12-inch 

b. Direct Drive 

c. Aluminum propellers 

d. Galvanized steel frame 

e. Designed for continuous operation 

4. Accessories: 

a. Wall housing, damper, and 45-degree Exhaust Weatherhood 
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b. Provide speed (30% turndown) and cooling-style thermostat controls by exhaust fan 
manufacturer. Basis of Design: Greenheck Vari-Green Temp Control. Fan shall turn 
on/off when space temperature is above 90F. Coordinate location and controls with 
electrical plans. 

2.2 GABLE LOUVERS 

A. Manufacturers: 

1. Greenheck Model ESD-435 as a basis of design 

2. Or approved equal 

B. Construction: all aluminum construction, including frame, blades, and bird screen, 6063-T5 

C. Frame: 4-inch deep channel 

D. Blades:  0081-inch nominal wall thickness positioned at a 37.5-degree angle, with integral 
front drain gutter, spaced 3 inches to 4-inches on center 

E. Mullions: Architecturally styled and hidden 

F. Size:  18 inches x 18 inches 

G. Anchors and Fasteners: Stainless Steel 

H. Flashings: match frame 

I. Finish: Mill 

J. Accessories 

1. Bird Screens: 

a. Aluminum: ½-inch mesh 

b. Frame: Aluminum 

c. Mounting: inside 

2.3 DOOR LOUVERS 

A. Manufacturers: 

1. Anemostat SRDL as a basis of design 

2. Or approved equal 

B. Construction: all aluminum construction, including frame, blades, and insect screen;  
0.063-inch nominal wall thickness 

C. Size:  18 inches x 18 inches for 1¾-inch thick steel door 

D. Performance: 
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1. 300 cfm at no more than 400 fpm 

2. Stormproof design 

E. Finish:  

1. Apply alkyd prime coat following chemical cleaning and pretreatment 

2. Primer preparation for field painting 

3. Field apply final coating coordinated with doors, color by owner 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Do not begin installation until substrates have been properly prepared. 

B. If substrate preparation is the responsibility of another installer, notify engineer of 
unsatisfactory preparation before proceeding. 

3.2 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions. 

3.3 INSTALLATION 

A. Install in accordance with manufacturer's instructions and in proper relationship with adjacent 
construction. Test for proper operation and adjust until satisfactory results are obtained.  

B. Do not operate fans until bearings are lubricated, and fan has been test-run under 
observation. 

3.4 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair, or replace damaged products before substantial completion. 

 

END OF SECTION 

 



Garberville Tank Replacement Split System Air Conditioners 
Technical Specifications – 100% Submittal 23 81 26-1 April 2024 

 P:\Eureka\2022\022067-GSD-Water\PUBS\specs\100%-Submittal\DWR\238126-SplitSystemAirConditioners.docx 

SECTION 23 81 26 

SPLIT SYSTEM AIR CONDITIONERS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section contains split system air conditioning and heat pump units consisting of separate 
evaporator-fan and compressor-condenser components. Equipment is to maintain adequate 
interior air temperature for pump station mechanical and electrical system operation. 

1.2 RELATED WORK 

A. Section 01 70 00—Execution and Closeout Requirements 

B. Section 01 78 23—Operations and Maintenance Data 

C. Section 03 30 00—Cast In Place Concrete 

D. Section 26 00 00—Electrical 

1.3 SUBMITTALS 

A. Refer to Section 01 33 00—Submittal Procedures for Submittal Requirements 

B. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and furnished specialties and accessories. Include performance data in terms 
of capacities, outlet velocities, static pressures, sound power characteristics, motor 
requirements, and electrical characteristics. 

C. Show Drawings: Include plans, elevations, sections, details, and attachments to other work. 
1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, 

method of field assembly, components, and location and size of each field connection. 
2. Wiring Diagrams: For power, signal, and control wiring. 

D. Operations and Maintenance Data: For split-system air-conditioning units to include in 
emergency, operation, and maintenance manuals. 

E. Warranty 

F. Startup Reports 

G. Maintenance Materials: Filters: One extra set for each air-handling unit. 
 

1.4 STANDARDS 

A. EPA Clean Air Act 

B. 2022 California Energy Commission Building Energy Efficiency Standards 

C. Air Conditioning, Heating, and Refrigeration Institute (AHRI) 
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1. AHRI 1230 

D. ASHRAE: Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard 
for Refrigeration Systems.” 

1.5 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast 
anchor-bolt inserts into bases or provide post-installed anchors. Concrete, reinforcement, and 
formwork are specified in "Section 03 30 00 Cast-in-Place Concrete.” 

B. Coordinate wall unit placement and anchorage with affected trades. Provide core drilled 
penetrations in concrete masonry unit wall and coordinate to clear reinforcement. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of split-system air-conditioning units that fail in materials or 
workmanship within specified warranty period. 
1. Warranty Period: 

a. For Compressor: Five year(s) from date of Substantial Completion.  
b. For Parts: One year(s) from date of Substantial Completion.  
c. For Labor: One year(s) from date of Substantial Completion. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Manufacturers: 
1. LG 
2. Mitsubishi 
3. Or approved equal 

B. Basis of Design: LG Single Zone HSV5 Series 

C. Split system shall be factory fabricated matching indoor and outdoor units. 

D. Units shall be single zone, high efficiency 

E.  Split system shall meet the following requirements: 
1. Minimum Cooling Capacity: 18,000 Btu/hr (British thermal units per hour) 
2. Minimum SEER: 13 (AHRI 1230) 
3. Power Supply: 220V 60 Hz 1-Phase. Indoor unit powered by outdoor unit. 
4. Refrigerant System:  

a. R410A refrigerant.  
b. Outdoor unit with factory installed components, including a refrigerant strainer, four-

way reversing valve, electronic controlled expansion valve (EEV), high and low side 
charging ports, service valves, and interconnecting piping. 

5. Field Piping: 
a. Provide outdoor to indoor unit piping (vapor, liquid, drain) and wiring (power and 

signal). Coordinate piping sizing with manufacturer’s published instructions.  
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6. Outdoor unit must operate when exposed to temperature listed below. 
a. Cooling: 111 degrees Fahrenheit ambient air 

F. Equipment and refrigerant must comply with applicable EPA and California Building Energy 
Efficiency Standards. 

G. Accessories: 
1. Provide insulated line set cover. 
2. Provide hardwired controller at man door and route control wires per electrical plans. 
3. Filter shall be provided by manufacturer. 
4. Drain pan shall be factory insulated galvanized steel. 

PART 3 EXECUTION 
3.1 STORAGE 

A. Units shall be stored on wooden pallets or rails prior to installation. Units shall be covered 
with polyethylene (or similar), taped in place. 

3.2 INSTALLATION 

A. Units shall be installed at the locations shown on the Drawings. Notify Engineer immediately if 
conflicts exist. 

B. Install units according to manufacturer’s published installation instructions and manuals. 

C. The drawings show a general intent of connections. The contractor is responsible for a 
complete system installed in compliance with the manufacturer’s published installation 
instructions and manuals. 

D. Install wall units using manufacturer's standard mounting devices securely fastened to 
building structure. Provide anchorage to block wall per manufacturer instructions. 

E. Outdoor units shall be mounted and anchored in accordance with manufacturer 
recommendations unless otherwise specified in the Drawings.  

F. Provide condensate drain and route to disperse condensate away from structure. 

3.3 STARTING AND TESTING 

A. Complete installation and startup checks according to manufacturer’s written instructions. 

B. Perform equipment startup and testing in accordance with "Section 01 70 00 Execution and 
Closeout Requirements." 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

B. Remove and replace malfunctioning units if needed and retest as specified above.  

C. Prepare test and inspection reports.   
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3.5 OPERATION 

A. The equipment shall not be operated during construction and shall be tested only after all 
major dust-generating activities at the pump station interior or exterior are completed. 

 
END OF SECTION 
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4. Wiring shall be neatly bundled and secured in place by plastic cable ties. Wiring 
shall be protected with plastic spiral wrap where it is subject to mechanical 
damage or crosses  over to a hinged door.  

5. Utility pull rope shall have distance markers every one (1) foot along entire 
length of pull rope.  Size of pull rope shall be per Utility requirements.  

B. The exact dimensions of the bus duct run and the connected equipment are not 
specified. The Contractor shall determine the actual dimensions of the bus duct run 
and provide coordination between the bus duct manufacturer and the manufacturer 
of the connecting equipment.  

3.3 INSTALLATION 

A. The Contractor shall coordinate all work with the ser ving power Uti lities, and notify 
the Utility C ompany when service is required. The Contractor shall arrange a pre -
construction meeting with the Utility representative prior to start of any Utility related 
work. The Contractor shall obtain the required PG&E inspections.  

B. Utility will be responsible for furnishing and installing all transformer high voltage 
primary cabling.  

C. Meter/Main Panel  Supplier shall provide all required transformer secondary cabling 
and lug s at Meter/Main Panel  to match s econdary cablin g. 

D. Install pull ropes in each Utility primary and secondary conduits.  Pull ropes shall have 
distance markers every one (1) foot along entire length of pull rope.  Size and material 
for pull rope shall be per Utility requirements.  

3.4 FIELD TESTS 

A. Provide field t esting as specified in Section 26 00 00. 

B. Breakers shall be set to values determined by Meter/Main Panel  Supplier.  Meter/Main 
Panel shall not be energized until breakers have been set and field tested and Owner  
has given written approval.  

3.5 WARRANTY 

A. Provide warranty as specified in Electrical Section 26 00 00 - Warranty.  

END OF SECTION 
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SECTION 26 24 16 

PANELBOARD  

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The Contractor shall supply the panelboard and panelboard transformer shown on 
the Contract Drawings and as specified herein.  

B. Furnish all required labor, materials, safety equipment, transportation, test 
equipment, incidentals and services to provide complete and operational panelboard 
and panelboard transformer as described in these Specifications and required for fully 
operational facility. 

C. Work includes that specified in Section 26 00 00 - Electrical. 

D. The panelboard and panelboard transformer scope of work includes: 

1. Providing panelboard and panelboard transformer. 

2. Installation of panelboard and panelboard transformer at location shown on 
Drawings. 

3. The quantity of breakers with size and number of poles as shown on 
panelboard schedules. 

4. Submittal data and Drawings. 

5. Startup assistance. 

6. Testing.  

7. Operation and maintenance manuals. 

8. Warranty of components of the panelboard and panelboard transformer. 

1.2 SUBMITTALS AND DRAWINGS 

A. Provide data and Drawings for all materials furnished under this Section with the 
content and format as specified Section 26 00 00 - Electrical. 

B. Provide ratings and characteristics including voltage ratings, busing arrangements, 
continuous current ratings, fault current withstand ratings, neutral bus rating, ground 
bar termination points, ratings, and arrangement of overcurrent protective devices. 

C. Provide catalog cuts for panelboard, circuit breakers and transformer.  

D. Submit panelboard schedules for approval. 
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1.3 OPERATIONS AND MAINTENANCE MANUALS 

A. Provide data and Drawings for all materials furnished under this Section with the 
content and format as specified Section 26 00 00 - Electrical. 

PART 2 - MATERIALS 

2.1 PANELBOARD 

A. General 

1. The Contractor shall furnish each panelboard of a type indicated on the 
Contract panelboard schedules and specified herein. 

2. Panelboard shall comply with the applicable Sections of UL, NEC, and NEMA 
and be manufactured by the same manufacturer for all panelboard. 

3. A removable machine-typed circuit directory with clear plastic cover shall be 
shipped with panelboard and mounted on the inside of door in a frame and 
updated or replaced to show as-built breaker identification. Circuit directory 
shall be as approved in the Submittal and updated or replaced to show as-built 
breaker identification. 

a. “Sticker” type panelboard schedules are not acceptable. 
b. The directory cards shall be placed in panelboard when the 

panelboard are mounted in field and prior to termination of wires to 
breakers. 

4. Provide panelboard engraved nameplates with ½-inch lettering. Nameplate 
inscription shall be the panel name listed on the Panelboard Schedule.  

5. Panelboard door latches shall be tool-less quarter turn indicating type 
fasteners when installed in MCCs. 

6. Panelboards mounted external of MCCs shall be provided with engraved 
nameplates listing Panelboard name, voltages, and location feeding it (i.e. 
“MCC-100 via Transformer XFMR-100”, “Power Panel 100”, etc.). Engraved 
nameplate shall be as specified herein. 

B. Interior 

1. Factory assembled with bolt-on devices. 

2. Full size insulated neutral bus shall be included. Neutral busing shall have a 
suitable lug for each outgoing feeder requiring a neutral connection. 

3. Bus bar shall be copper sized in accordance with UL standards to limit 
temperature rise on any current carrying part to a maximum of 50° C above 
an ambient 40° C maximum. 

4. A copper ground and neutral bus bar shall be included in panelboard with 
terminal screws. 
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C. Trim 

1. Provide hinged door over all circuit breaker handles. Door of panelboard trim 
shall not uncover any live parts. Door shall have a catch, lock, and trim. 

2. Surface of the trim assembly shall be properly cleaned, primed, and a finish 
coat of gray paint to match MCC color when installed in MCC, otherwise 
painted to match room décor. 

3. Provide panelboard engraved nameplates with ½-inch lettering as specified in 
Section 26 00 00 - Nameplates. Nameplate inscription shall be the panel name 
listed on the Panelboard Schedule.  

4. Provide circuit number tags next to each circuit breaker, including existing 
panelboards. 

D. Panelboard Ratings 

1. Panelboard shall be rated as shown on the Contract Drawings. 

2. Breakers shall be a minimum of 100 ampere frames. Breakers 15 through 100 
amperes trip size shall take up the same pole spacing. All panelboard breakers 
shall be provided with individual padlock hasps (lockable in off position). 
Provide molded-case breakers with quick-make and quick-break toggle 
mechanism, inverse-time trip characteristics, and trip-free operation on 
overload or short circuit. Automatic tripping shall be indicated by handle 
position between the manual OFF and ON position. Provide trip ratings as 
indicated in panelboard schedule. Series breakers devices are not allowed to 
meet interrupt ratings listed. 

3. Panelboard shall be labeled with a UL short circuit rating. 

E. Space Only 

1. Where "space" is noted on the drawings, provide connectors, mounting 
brackets, blank covers, etc., for the future insertion of an overcurrent device. 

2.2 PANELBOARD TRANSFORMER 

A. The panelboard transformer shall be ventilated dry type. Voltage, phase, and KVA 
ratings shall be as shown on the Contract One-line Drawing. The transformer shall be 
as manufactured by G.E. Type QL, Cutler-Hammer, Acme, or approved equal. 

B. The transformer shall have 115 °C rise, insulation 220 °C rise Class H insulation system. 

C. Transformer shall be installed in locations as shown on Contract Drawings. All 
transformer installed shall be supplied by the same manufacturer. 

D. Vibration isolators shall be installed between the transformer and its mounting 
surface to reduce case vibration and compensate for slight unevenness of the mount. 
They shall be sized for the appropriate loading at twice the fundamental frequency. 
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The transformer housing shall be securely fastened to the mounting surface to 
eliminate possible sound generation.  

E. Each transformer shall be finished with two coats of heavy enamel to resist rust and 
corrosion. 

F. Provide an engraved nameplate for each transformer per Section 26 00 00 – 
Nameplates. Nameplates shall have ½" high letters and be engraved with transformer 
designation as shown on one-line Drawings. 

G. Transformer rated 30KVA and above shall have two 2-1/2 percent taps above and 
below rated voltage. 

H. Transformer located inside MCCs shall be provided with adequate ventilation for heat 
removal as required. 

I. Transformer located outdoors shall be provided with NEMA 3R enclosures or UL 
approved drip shields to obtain a weatherproof rating. 

J. Wall mounted transformer shall be provided with appropriate wall mounting brackets. 
Wall mounted transformer shall be located so as not to block off conduit access to 
panels and so as not to impede proper working headroom and clearances. 

K. Floor mounted transformer shall have a 3-1/2” concrete housekeeping pad. 

L. Transformer shall be mounted with ventilation space from wall or structures as 
specified by the Transformer Manufacturer. 

M. Transformer neutral shall be grounded in accordance with Article 250.26 and 450.10 
of NEC and any applicable local ordinances. Installation and protection of the 
transformer grounding conductors and attachments shall be per NEC 250.24. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Set taps under load conditions for correct voltage. 

B. Install transformer located outside MCC on Korfund Series F or H double-deflection 
mounts selected for the weight of the transformer, to produce the maximum isolation. 
Secure with four one-half inch (minimum) diameter stainless steel anchors, minimum 
2-1/2" embedment. 

C. For floor and wall mounted transformer install with a 6" minimum clearance (or 
distance required by transformer manufacturer) between transformer and walls. 



Garberville Tank Replacement Panelboard 
Technical Specifications – 100% Submittal 26 24 16 - 5 April 2024 

Z:\0Jobs\2022\2206\2206b Garberville Imp Project\spec\GV-Tanks-DWR\26 24 16 Panelboard-GV.docx  
 

3.2 WORKMANSHIP 

A. All work in this Section shall conform to the codes and standards specified in Section 
26 00 00 - Electrical. 

B. Ensure that all equipment and materials fit properly in their installations. 

C. Perform any required work to correct improper installations at no additional expense 
to the Owner. 

3.3 FIELD TESTS 

A. Provide transformer field testing as specified in Section 26 00 00 – Electrical, TESTING. 

3.4 WARRANTY 

A. Provide warranty as specified in Section 26 00 00 – Electrical, WARRANTY. 

END OF SECTION 
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SECTION 26 24 19 

MOTOR CONTROL CENTER 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The System Supplier shall customize and supply the motor control centers (MCC) as 
specified herein. Standard MCCs supplied direct from MCC manufacturer’s factory will 
not be accepted. This document describes the function and operation of the system 
and particular components, but does not necessarily describe all necessary devices. 
All components and devices shall be furnished and installed as required to provide a 
complete operable and reliable system for accomplishing the functions and meeting 
the performance set forth hereinafter.  

B. Furnish all required labor, materials, safety equipment, transportation, test 
equipment, incidentals and services to provide a complete and operational MCCs as 
described in these Specifications, or required for fully operating facility. 

C. Work includes that specified in Division 26 and 40. 

D. The MCC scope of work includes: 

1. Providing MCCs. 

2. Installation of the MCCs. 

3. Installation of concrete pad for MCCs. 

4. Submittal data and Drawings. 

5. Startup assistance. 

6. Testing.  

7. Operation and maintenance manuals. 

8. Warranty of all MCC components. 

E. All wiring and terminal blocks within each MCC shall be labeled as specified in Section 
26 05 19 – Low Voltage Electrical Power Conductors & Cables. All neutral wires shall 
have white insulation. 

F. All MCCs shall be wired at System Supplier’s facilities. Factory wiring is not acceptable. 

G. Footprints of MCCs shown on Contract Drawings were developed based on best 
available information. It is the Contractor’s responsibility to obtain site plans of the 
location for each MCC, VFD, control panel, etc. to ensure the supplied equipment is 
appropriate for the location. Contractor is responsible for any additional conduits, 
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wires, construction costs, engineering design requirements, etc. to accommodate 
MCC, VFD, control panel, etc. that are larger than that shown on Contract Documents. 

1.2 SUBMITTALS 

A. Provide Data and Drawings as specified in Section 26 00 00. 

B. Complete Short Circuit Study per Section 26 05 73 Power System Studies shall be 
submitted and approved by Owner before Owner will approve submittal for MCC and 
switchboard equipment. 

C. All submittal drawings shall be prepared by System Supplier. Factory supplied MCC 
drawings are not acceptable. 

1.3 OPERATION AND MAINTENANCE MANUALS 

A. Provide operation and maintenance manuals as specified in Section 26 00 00. 

B. In addition, include the following records in the O&M manuals for the MCC: 

1. Each motor starter including manufacturer, full part number, size, etc. 

2. Each overload heater element size and setting including manufacturer, full 
part number, size, etc. 

3. Each breaker part number and as-finalized breaker setting.  

1.4 SUPPLIERS’ AND/OR MANUFACTURERS’ SERVICES 

A. Prices for the items specified shall include the following services of MCC supplier 
technical representatives at the job site. The number of hours and scope of services 
indicated are minimum requirements not including travel time. Time for travel and all 
associated expenses shall also be included in bid price for the work. 

1. 32 Labor hours per MCC - Installation assistance, field inspection and 
functional testing. 

2. 32 Labor hours per MCC - Equipment setup and startup. 

3. Training hours to meet requirements of Section 26 00 00. 

PART 2 - MATERIALS 

2.1 MOTOR CONTROL CENTERS 

A. General: 

1. Each motor control centers (MCC) shall be built and tested in accordance with: 

a. NEMA Standards. 
b. ANSI. 
c. Underwriter’s Laboratories, Inc. 
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2. Each MCC shall comply with all provisions of UL 845, and bear a separate UL 
label on each individual MCC Section. In addition, all wiring, devices, and 
components contained therein, shall be UL labeled for the application. UL 
approval and labels shall be provided for the individual MCC Sections prior to 
delivery from the factory. Field UL labeling will not be allowed.  

3. MCCs shall be 600 volt class rated to operate from an incoming power as 
shown on Contract one-line diagrams. 

4. MCC construction shall consist of NEMA rated as shown on Contract Drawings 
deadfront enclosure. MCCs shown as NEMA 12 shall be NEMA 1 type with 
gasketed doors to reduce dust entry. The height of the MCC shall be 90 inches. 
MCC fabrication shall be NEMA Class II with NEMA Type B wiring. 

5. Each MCC shall be provided with the type, capacity, and ratings of components 
shown on the Drawings or otherwise specified. The 460 VAC breakers shall be 
rated to withstand an available fault current shown on contract Drawings.  

6. MCP breakers shall be selected to have trip and breaker size based on the 
motor full load amps to meet NEC. When the MCP breaker size changes due 
to a different motor size and full load amps than that shown on the Contract 
Drawings, the Contractor shall provide the properly sized MCP breaker at no 
additional cost to Owner. 

7. Provide extension handles for breakers with center of the grip of the operating 
handle, when in its highest position, is above 78" from floor in order to 
conform with NEC 404.8. 

8. Where possible, pilot devices, operator devices etc. shall be maximum of 66” 
above finished floor. 

9. MCC components such as relays, starters, breaker, lights, switches, etc. shall 
meet the requirements of Section 26 00 00. 

B. Qualifications: 

1. MCC structures shall provide for all equipment detailed on the single line 
Drawings including all spares and spaces. Where possible, the MCC shall be 
built in strict accordance with overall sizing and component layouts as detailed 
on the Drawings and no deviations will be allowed without prior approval of 
the Owner. 

2. When physical size requirements for individual components are different than 
those detailed on the MCC Elevation Drawings, the single line Drawing shall 
supersede the elevation Drawing and the Contractor shall furnish additional 
vertical Sections based on the Owner's approval as required to provide for all 
equipment including spares and spaces at no additional cost to Owner. The 
concrete housekeeping pad shall be expanded by Contractor at no additional 
cost to Owner when larger MCCs are supplied. 

3. MCCs shall have major components and subsystems therein (i.e., breakers, 
contactors) that are standard for the MCC manufacturer. 
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4. All devices and components located in different MCC cubicles (i.e., VFDs, 
contactors, control relays, timers, etc.), shall be the product of same 
manufacturer throughout for each device or component type. 

5. All starters and contactors shall be rated and designated in accordance with 
NEMA standards. Starters and contactors rated in amperes without 
manufactures published data indicating the corresponding NEMA sizes will not 
be acceptable. Submittals shall provide cross reference data which includes 
details of the manufacturer compliance with NEMA standards and tests. 

6. MCCs shall be Eaton, Allen-Bradley or approved equal. 

C. Construction: 

1. Each MCC shall consist of standard metal-enclosed, freestanding, dead-front 
and dead-back vertical Sections, not more than 90 inches in height and not 
less than 20 inches deep. The framework shall be made of 12-gauge steel 
channels. The composite MCC shall consist of vertical sections that are of equal 
height. Provide Switchboard with NEMA 3R weather wrap where shown on 
Contract Drawings. 

2. Working height excluding the upper and lower wireways of MCC shall be 72 
inches (min) to accommodate compartment spacing in increments of six 
inches. Minimum compartment height shall be twelve inches. 

3. Each Section shall be provided with a horizontal top and bottom wireways. 
Wireways shall be readily accessible and isolated from all busing by grounded 
steel barriers. The bottom wireways shall have an adequate conduit entrance 
area and shall not be obstructed by transformers, capacitors, or other devices. 
The wireways in each Section shall line up with wireways in the adjacent 
Sections, with openings between, so that wires may be pulled the entire length 
of the MCC. 

4. Where shown on the Drawings, isolated vertical wireways shall be provided, 
each with a separate full height door. Vertical wireways shall intersect the top 
and bottom horizontal wireways for easy cable routing. Vertical wireways shall 
have wire hangers for wire tie-down spaced throughout the complete vertical 
trough. Vertical wireway doors shall be latched by quarter turn indicating type 
fasteners. 

5. Each MCC shall be designed for front access maintenance. All wiring, bus 
joints, and other mechanical parts requiring tightening or other maintenance 
shall be accessible from the front. Rear or side access shall not be necessary 
for inspection or maintenance. 

6. All steel work shall be immersion cleaned and phosphated to inhibit rust prior 
to painting. Paint finish shall be electrostatically applied dry powder, baked to 
thermoset. MCC compartment interior color shall be white. All other interior 
and exterior MCC structure surfaces shall be finished in an ANSI 61 or ANSI 49 
gray color. No field painting will be allowed except for "touching up" of 
damaged areas. 
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7. A Manufacturer's nameplate shall be attached to each MCC giving the model 
number, serial number, bus amps, voltage, and other manufacturer's 
information pertaining to the MCC construction. 

8. MCCs shall be furnished completely factory assembled and shipped to the 
jobsite in shipping sections. Assembly of components into MCC at the jobsite 
is not allowed (except for connection of shipping section). Removable lifting 
angles or eyes shall be provided on the top of each MCC shipping section. 

9. All fans, vents and louvers shall be provided with removable metal filters. 

D. Bus System: 

1. All bus material shall be copper. Aluminum buswork is not allowed. All buses, 
except ground buses, shall be completely isolated by steel plates or insulating 
material. 

2. A continuous horizontal bus shall be furnished and rated as shown on the 
Contract One-Line Drawings. 

3. A full length vertical bus shall be furnished in each Section and rated as shown 
on the Contract Elevation Drawings. Current rating shall apply to the full length 
of the vertical bus, tapered bus shall not be allowed. Vertical buses shall be 
insulated and isolated with glass polyester or equivalent continuous barriers. 
Cutouts shall be provided in the barriers for plug-in stab connections. Unused 
stab openings shall be plugged. Lower ends of vertical buses shall be insulated. 

4. Buses shall be sized and braced to withstand a fault of symmetrical amperes 
listed on Contract one-line drawings. MCC protective breaker(s) shall have an 
interrupting capacity to isolate a fault current of this magnitude. 

5. A copper ground bus shall be provided in the bottom horizontal wireway of 
each Section. The ground bus shall be rated 300A minimum. It shall be 
electrically continuous the entire width of each MCC. Provide cable lugs on 
ground bus for incoming power grounding conductors. 

E. Compartments: 

1. Compartments shall be isolated from each other by separate horizontal steel 
plates without openings that are a part of the unit itself. Draw-out units shall 
totally isolate enclosed equipment. All unused openings to the adjacent 
vertical wiring space shall be plugged. All openings used for wiring shall have 
insulating grommets. 

2. Doors for each compartment shall be fabricated from formed sheet steel of 
not less than 14 gauge thickness. The door opening shall be of sufficient size 
to permit ready removal of any of the devices in the compartment. Doors shall 
be mounted on adjustable and removable pin type concealed hinges so 
arranged that compartment doors may be removed without disturbing 
compartment doors above or below. Door latches shall be quarter turn 
indicating type fasteners. Overload relays shall be reset from outside the 
enclosure by means of an insulated button mounted on the door. 
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3. An operator mechanism mounted on the draw-out unit shall provide the 
means for operating the compartment breaker or disconnect switch. The 
operator shall extend through an opening in the compartment door and shall 
clearly indicate whether the disconnect is "on", "off", or "tripped". This 
indication shall function whether the door is open or closed. The operating 
mechanism shall not be attached to the compartment door. 

4. Each compartment for combination starters, breakers, and disconnect 
switches shall be draw-out construction, containing individual units. Draw-out 
provisions shall include a positive guide rail system and stab shrouds to 
absolutely ensure alignment of stabs with the vertical bus. The stabs shall be 
tin plated copper alloy and shall provide a self-aligning pressure connection. 
The stab design shall ensure a consistent low-resistance contact with the 
vertical bus even after repeated insertions and removals. Power wiring to 
stabs shall be contained within the draw-out unit. No wire shall extend behind 
the unit. 

5. All similar compartments shall have the same structural features and the units 
shall be interchangeable. 

6. With the disconnect in the "on" position, a mechanical interlock shall prevent 
opening of the door. This interlock shall be provided with a defeater so that 
authorized personnel may gain access to the compartment without 
interrupting service. This interlock shall also prevent unintentional closing of 
the disconnect when the compartment door is open. A second mechanical 
interlock shall prevent any possibility of removing or reinserting the draw-out 
unit while the disconnect is in the "on" position. 

7. The operator mechanism shall allow padlocking of the disconnect in the "off" 
position with up to three padlocks. 

8. Compartment interconnect wiring shall be connected to pull apart terminal 
blocks.  

9. Pushbuttons, selector switches, and indicating lights shall mount where shown 
on the Drawings on a removable device panel which is part of the draw-out 
unit. The device panel shall not be part of the door.  

10. Compartments containing panelboards shall have panelboards installed per 
Section 26 24 16. Panelboard Door latches shall be toolless quarter turn 
indicating type fasteners 

11. Compartments containing motor starters shall each have an overload 
selection table posted inside the door. 

12. MCC compartments labeled as space shall have a blank hinged door and 
drawout relay panel installed, occupying the full space area. 

13. Circuit breakers with a frame size of 450 amperes to 1200 amperes shall be 
molded case with electronic microprocessor based RMS trip elements. Molded 
case circuit breakers with electronic trip shall be Eaton Series C N-Frame Type 
NG-H with Digitrip 310+ Electronic ALSIG trip unit, or equal. The interrupting 
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capacity of all main, and feeder branch circuit breakers shall be a minimum of 
65,000 RMS symmetrical amperes at operating voltage.  

14. Circuit breaker trip unit shall be equipped with 24 VDC coil for “Maintenance 
Mode” for arc flash reduction when shown. Maintenance mode selection 
switch (Maintenance Mode or Normal Mode selection) shall be installed on 
Panel face near main breaker. 24 VDC supply shall come from PLC Panel. 

15. Provide all pilot devices with descriptive engraved nameplates. 

16. All metal panel doors shall be installed with ground straps, including all MCC 
bucket doors. 

2.2 FLOOR MATS 

A. Provide flat, smooth, rubber mats in front of each MCC.  Mat shall extend the full 
length of the MCC section.  Mat shall have a minimum width of 36 inches extending 
out from the front of MCC.  The mat supplied shall be specifically made for this 
insulation/isolation application. 

PART 3 - EXECUTION 

3.1 WORKMANSHIP SECTION INCLUDES 

A. All work in this Section shall conform to the safety lockouts, codes and standards 
specified in Section 26 00 00 - Electrical. 

B. The Supplier shall employ personnel that are skilled and experienced in the startup 
and testing of all elements, equipment, devices, instruments, accessories, and 
assemblies. All installation labor shall be performed by qualified personnel who have 
had experience on similar projects. Provide first class workmanship for all 
installations.  

C. Ensure that all equipment and materials fit properly in their installations and all doors 
open a minimum of 90°. 

D. Electrical Section 26 00 00 – General Construction Methods and General Equipment 
Fabrication apply to the construction and assembly of MCCs. 

E. Perform any required work to correct improper installations at no additional expense 
to the Owner. 

3.2 INSTALLATION 

A. MCCs shall be factory inspected and witness tested by the Owner prior to it being 
shipped to the jobsite. If a MCC shows up at the jobsite and has not been previously 
inspected and tested by the Owner, then the Contractor shall remove the MCC from 
the jobsite and return it to the factory for factory inspection and witness testing, all at 
the expense of the Contractor. 



Garberville Tank Replacement Motor Control Center 
Technical Specifications – 100% Submittal 26 24 19 - 8 April 2024 

Z:\0Jobs\2022\2206\2206b Garberville Imp Project\spec\GV-Tanks-DWR\26 24 19 Motor Control Center-GV.docx  
 

B. The as-built Electrical Drawings shall be placed in a water tight plastic wrap and 
shipped with the MCCs to the jobsite. As-Built drawings shall be updated and replaced 
prior to final acceptance. 

C. Vertical Sections shall be mounted, leveled, and anchored to the concrete pad. 

D. In general, all conduits entering or leaving a MCC shall be stubbed up into the bottom 
horizontal wireway directly below the vertical Section in which the conductors are to 
be terminated. 

E. All motor starters that utilize changeable overload heater elements shall be furnished 
to the job site without the elements installed. After the mechanical equipment arrives, 
the Contractor shall check the nameplates for the full load amperage (FLA) rating and 
select the appropriate overload element to be installed. Electronic overloads shall be 
adjusted based on equipment nameplate FLA rating. 

F. Field interconnect wiring to the MCCs shall be neatly grouped by compartment and 
bound by plastic ty-wraps. All wiring shall be supported so that circuit terminations 
are not stressed. 

G. All lugs shall be copper sized for wires listed in the Conduit and Wire Routing Schedule. 

H. Construction of MCC Sections shall be modular to allow installation of MCCs in 
buildings through standard access doors. 

I. MCC supplier to provide all necessary lugs for connection of power cables to MCC bus 
and breakers. 

J. Bottom of MCCs shall be sealed to prevent the entry of insects and rodents. 

K. Clean and touch up paint the MCC exterior surfaces prior to final punch list. 

L. Clean and vacuum the interior of MCC prior to applying power and at the end of 
project, prior to final acceptance.  

3.3 FIELD TESTS 

A. Provide field testing of MCCs as specified in Section 26 00 00. 

B. All breakers shall be set to values determined by Section 26 05 73 Power System 
Studies. Breakers shall not be turned on to power equipment until breakers have been 
set and field tested. 

3.4 SPARE PARTS 

A. Provide 1 cup of each color used for exterior paint finish of MCC to Owner for its use. 

B. Spare parts shall be provided as specified in Section 26 00 00. 
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3.5 WARRANTY  

A. Provide warranty as specified in Electrical Section 26 00 00 – Warranty. 

END OF SECTION 
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SECTION 26 32 13.13 

DIESEL ENGINE DRIVE GENERATOR SET 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. These specifications describe the minimum requirements for pad & trailer mounted, 
standby duty, three-phase diesel generators. Larger generators shall be supplied 
when necessary to meet the requirements of this section. Appendix “A” contains the 
“Generator Data Form” which lists the minimum sizing for the generator and 
accessories. The Contractor shall submit the “Generator Data Form” form with 
proposed values and include this form with the generator submittal. 

B. The diesel generator shall include a diesel engine, control & instrument panel, 
batteries, battery charger, brushless alternator, excitor, voltage regulator, generator 
main breaker, fuel pump, sub-base fuel tank, radiator, blower fan, vibration isolators, 
load bank, weatherproof housing when shown, trailer (when shown), intrusion 
switches (on three outer doors, wired to control panel terminal blocks), and 
accessories. 

C. A 120VAC powered battery charger shall be mounted to the generator skid. 

D. The diesel generator shall be provided as described in the following specification and 
as shown on the Contract drawings, herein designated as the design documents.  

E. All auxiliary apparatus and accessories shall be provided, at no additional cost to the 
Owner, as required for a fully functional diesel generator.  

F. The stationary diesel generator shall be delivered as a skid mounted unit, piped and 
wired for operation. 

G. The trailer mounted generator shall delivered as a self contained trailer mounted 
portable unit, piped and wired for operation. 

H. Install a steel reinforced concrete pad, adequately sized to support the diesel 
generator and load bank being supplied. 

I. Provide the field installation, startup, testing and training for the diesel generator and 
associated equipment as part of this scope of work.  

J. All equipment shall be new, of current production by a U.S. firm which manufactures 
and/or assembles the components of the diesel generator as a matched unit so that 
there is one-source responsibility for warranty, parts, and service through a 
manufacturer's local representative. 

K. The Contractor shall: 

1. Thoroughly examine conditions before submitting his bid proposal to perform 
any work. He shall compare site conditions with data given on the in these 
Specifications. No allowance shall be made for any additional costs incurred 
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by the Contractor due to his failure to have examined the site or to have failed 
to report any discrepancies to the Owner. 

2. Verify all measurements and conditions and shall be responsible for the 
correctness of same. No extra compensation will be allowed because of 
differences between work described in these specifications and 
measurements at the site. 

3. Coordinate with the other trades the exact location for the engine generator, 
load bank and routing of piping, cable and conduits. 

L. The manufacturer's local representative shall be an authorized distributor who 
maintains a stock of spare parts for the supplied diesel generator and has a service 
facility with factory-trained service personnel. The manufacturer's local representative 
shall be located within a radius of 100 miles of the Site. 

M. The diesel generator shall be as manufactured by Kohler or Cummins Power (Onan), 
to match Owner Standard. 

N. Unit shall meet all current, Local, State and Federal emissions requirements for the 
location the engine generator will be installed at time of installation. 

O. The manufacturer shall provide an Environmental Protection Agency (EPA) certified 
engine-generator unit. Submit proof that engine-generator unit is EPA certified. 

P. The engine generator shall meet all local Sonoma County and Environmental 
Protection Agency (EPA) emission and noise requirements at final inspection. Obtain 
permits, provide all information, fill out forms (permit to construct and permit to 
operate) and obtain approval from the Northern Sonoma County Air Quality 
Management District (phone number (707) 433-5911). Permit to construct shall be 
provided with generator submittal. Permit to operate shall be provided prior to 
construction.  

Q. Sub-Base fuel tank shall meet UL142. 

1.2 PLANS AND SPECIFICATIONS 

A. The Contractor shall examine carefully the plans, specifications, and contract forms. It 
is assumed that the Contractor has investigated and is satisfied as to the conditions to 
be encountered, as to the character, quality and quantities of work to be performed 
and materials to be furnished, and as to the requirements of these specifications and 
the Contract. After the signing of the Agreement, no consideration will be given to any 
claims of misunderstanding of the work to be done, or of any provisions of the 
proposal, plans, specifications and contract documents. 

B. All equipment/options are to be factory installed. If the equipment/options are not 
available factory installed, dealer installed equipment/accessories may be acceptable. 
The bidder is to specify those items which will be dealer installed in the submitted bid 
document. 

C. Only new models in current production, that meet the requirements of these 
specifications and which are cataloged by the manufacturer and for which 
manufacturer's published literature and printer specifications are currently available, 
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will be considered. Special options may be included only when recommended by the 
manufacturer of the unit approved by the Owner. 

D. The Contractors price shall include tax, licenses, freight, delivery expenses, fuel, 
installation of all components and other miscellaneous charges. 

1.3 QUALIFICATION 

A. Acceptable equipment suppliers will be considered only for those represented by a 
reliable California firm carrying an adequate supply of repair parts in the State. 

B. The supplier shall have represented both the engine and generator manufacturers for 
at least three years prior to the bid award. 

C. By entering into this Contract, the suppliers shall guarantee the availability of service 
for this engine-generator set by the supplier during the warranty period. 

1.4 SUBMITTALS AND DRAWINGS 

A. Submit shop documents and drawings for approval in accordance with this subsection 
and as specified in Section 26 00 00 - Electrical. All non-relevant items not provided for 
on this project shall be crossed-off on all documents and drawings. 

B. Submit data sheets and catalog cuts for: 

1. Engine: 

a. Make and model 
b. Number of cylinders and cylinder arrangement 
c. Bore, Inches 
d. Stroke, Inches 
e. Compression ratio 
f. Piston displacement, Cubic Inches 
g. Piston speed, Feet per Minute, at rated RPM 
h. HP at rated KW output 
i. Rated RPM 
j. Number and type of bearings 
k. Fuel type and consumption at full load 
l. Cylinder head and block material 
m. Crankshaft material 
n. Valves material 
o. Governor type 
p. Block heater 

2. Generator: 

a. Make and type 
b. Generator full load electrical rating, KVA, KW, Voltage, Amperage, Hz, 

# of Phases, # of Wires, Power Factor 
c. Peak motor starting, KVA 
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d. Number of leads 
e. Number and type of bearings 
f. Voltage regulator type 
g. Exciter type 
h. Generator winding insulation class and temperature rise 
i. Generator transient (X'd) and subtransient (X'd) reactance in per unit 
j. Frequency regulation, %, from no-load to full load 
k. Frequency regulation, %, at steady state full load 
l. Ambient temperature range 
m. Voltage regulation from no load to full load 

3. Electrical: 

a. Control and instrument panel 
b. Generator breaker 
c. Batteries and battery charger 
d. Standby system three-line diagrams which include the generator 

equipment and load bank 
e. Standby system interconnection diagrams for all generator and load 

bank wiring. Standard internal connection diagrams for each piece of 
equipment shall only be accepted when modified to indicate 
corresponding wire and cable numbers on drawings for external 
pieces of equipment. 

4. Accessories: 

a. Exhaust silencer, stack, and piping system 
b. Fuel tank and piping system 
c. Vibration isolation system 
d. Heater systems 
e. Load Bank 
f. Load Bank breaker 
g. Weatherproof Housing. Submit sizing of sound attenuating enclosure. 

Coordinate sizes with available lengths. 
h. Run Cycle Timer 
i. Paint Finish 

C. Submit electrical schematics and wiring diagrams for: 

1. Generator control panel 

2. Battery charging system 

3. Generator main breaker 

4. Voltage regulator 

5. Governing system 
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6. Load Bank Feed breaker 

7. Load Bank system 

8. Weatherproof housing for auxiliary electrical devices 

D. Submit dimension drawings for: 

1. Diesel generator and load bank side, front, and top 

2. Pad construction and size, anchor details 

3. Fuel tank and containment basin 

4. Exhaust muffler and air intake baffle 

5. Conduit stub-up areas under generator frame, fuel tank and load bank 

6. Weatherproof housing 

E. Submit reports, calculations, and curves for:  

1. Engine horsepower curves. These curves shall show the manufacturer's 
approval of the engine rating for standby application per the specifications 
stated herein. 

2. Engine generator fuel consumption curves. 

3. Concrete pad seismic calculations. The Contractor shall submit seismic 
calculations signed by a California Registered Professional Structural Engineer 
for the proposed construction of the bolt tie-down to concrete pad to anchor 
the engine generator, load bank and fuel tank. 

4. Trailer Mounted Unit: 

a. Trailer structural design. The Contractor shall submit design 
calculations signed by a California Registered Professional Structural 
Engineer for the portable engine generator trailer frame, hitch, and 
wheels demonstrating compliance with these specifications. 

b. State of California vehicle registration made out to the City of 
Garberville Public Works Department. 

c. Weight certification for registration purposes. 
5. Calculations showing that the unit meets the specified emission requirements. 

6. Generator load report showing that the unit shall start the loads as shown on 
Contract Drawings without exceeding the maximum allowable voltage dip. 

7. Submit typed statement that the generator has been sized to operate the 
specified loads. Submit calculations and back-up to shown the generator is 
properly sized. 

8. Sound level data showing that the complete generator package meets the 
sound attenuating requirements stated herein. 

9. Provide fuel tank pressure testing as required by the local jurisdiction. 
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F. Descriptive literature shall be provided that describes the diesel generator and all 
accessories. This literature shall provide sufficient detail to determine that the diesel 
generator has all the accessories, options, features, and characteristics specified 
herein. Items that are not provided shall be neatly lined out. 

G. The Contractor shall include in writing as part of the submittal details any proposed 
departures from the design documents and the reasons therefore. Incorporate no 
such departures into the work without prior written approval of the Owner. The 
approval of departures which substantially deviate from the design documents shall 
be evidenced by a "change order" directive by the Owner. Any cost differential 
associated with this change order must be negotiated with the Owner to amend the 
scope of work to reflect the costs or savings. 

H. A copy of this specification section, with each paragraph check-marked to indicate 
specification compliance or marked to indicate requested deviations from 
specification requirements. Check marks (√) shall denote full compliance with a 
paragraph as a whole. If deviations from the specifications are indicated and, 
therefore, requested by the Contractor, each deviation shall be underlined and 
denoted by a unique number in the margin to the right of the identified paragraph. 
The remaining portions of the paragraph not underlined will signify compliance on the 
part of the Contractor with the Specifications. The submittal shall be accompanied by 
a detailed, written justification for each numbered item explaining variance or non-
compliance with specifications. Failure to include a copy of the marked-up 
specification sections, along with justification(s) for any requested deviations to the 
specification requirements, with the submittal shall be sufficient cause for rejection of 
the entire submittal with no review. 

I. The Contractor shall note that the named generator equipment, if given, is considered 
acceptable, but in some cases additional design, options, or modifications may be 
required, at no additional cost to the Owner, to meet Specifications. 

J. The decision of the Owner governs what is acceptable as an approved equal. If the 
Owner considers it necessary, tests to determine equality of the proposed substitution 
shall be made, at the Contractor's expense, by an unbiased laboratory satisfactory to 
the Owner. Equality will be judged on the basis of the following: 

1. Conformance with description or performance required. 

2. Equal in quality. 

3. Comparable in operation and maintenance. 

4. Equal in longevity and service under conditions of climate and usage for given 
application. 

5. Conformance with space allocations. 

6. Comparable in appearance and artistic effect. 

7. Compatible with mechanical and electrical construction of related work 
without necessitating changes in detail. 

K. No material or equipment shall be allowed to be delivered to the Owner until the 
submittal for such items has been reviewed by the Owner and approved. 
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L. Each submittal shall be bound in a three ring binder, which is sized such that when all 
material is inserted the binder is not over ¾ full. Binder construction shall allow easy 
removal of any page without complete manual disassembly; spiral ring type binders 
are not acceptable. Each binder shall be appropriately labeled on the outside with the 
project name, job number, equipment Contractor's name, specification section(s), and 
major material contained therein. An index shall be provided at the front of all sections 
which itemizes the contents of each tab and subtab section and lists the project name, 
job number and equipment’s Contractor's name, address, phone number, and contact 
person. Drawings that are "C" or "D" size shall be folded with the title block visible and 
placed in clear plastic pockets. Faxed documents shall not be used in any manuals. 

M. Submit complete and specific information with regard to equipment representatives 
and service facilities. 

N. The generator manufacturer (representative is not acceptable) shall submit and 
provide the following letters in the manufacturer’s letterhead prior to shipment of 
generator from the factory: 

1. Letter certifying that the manufacturer has reviewed the connected loads 
power and certifies that the generator to be provided shall start the loads, in 
any combination or sequence, without generator voltage dropping below any 
of the connected equipment ratings. The connected equipment is shown on 
the Contract one-line diagram. 

2. Letter certifying that the manufacturer has contacted the pump, motor and 
motor control suppliers for this project to ensure compatibility and proper 
coordination between the generator and the pump, motor, and starting 
methods. Interaction between the generator and the pump and motor starting 
method shall not cause adverse effects to electronic devices such as soft 
starters and variable frequency drives. This letter shall list each individual load 
by type, size, manufacturer, starting method and compatibility with generator. 

3. Letter shall state that the generator to be supplied was verified to be 
compatible, without any adverse effects with other major equipment to be 
supplied for this project in load configuration as shown on Contract One-Line 
diagrams. This letter shall state the name and manufacturer of each major 
piece of equipment and proof of verification of compatibility. 

1.5 OPERATION AND MAINTENANCE MANUALS 

A. Prior to the delivery of the equipment, the Contractor shall submit five (5) sets of 
"operation and maintenance" (O&M) manuals for approval. O&M manuals shall be per 
this subsection. 

B. At least one of these sets of O&M manuals shall be made up of "original" (no copies or 
reproductions) documents. In addition, a full set of O&M manuals that are also 
professionally copied to a CD or DVD format shall be provided.  

C. Manufacturers' or Contractor's standard brochures or manuals shall be edited to 
reflect only that model or series of equipment installed on this project, including any 
modifications. All extraneous material shall be crossed out or otherwise removed in a 
manner acceptable to the Owner. All text, tables, graphs, and drawings shall be clear 
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and legible. Black and white copies of color originals are not acceptable. Color originals 
or true color copies of these originals shall be provided in each set. 

D. All information required herein shall be provided even though it may be considered 
proprietary. If any of the information herein is considered proprietary, the Owner will 
enter into a proprietary agreement with the Contractor. This agreement will stipulate 
that all such information will be kept confidential by the Owner and the Owner will use 
the information only for its internal use and will not reproduce any proprietary 
information for distribution. 

E. O&M manuals shall contain the following: 

1. All submittal documentation required under this section with all corrections 
and changes made to reflect final as-built conditions. 

2. Operation, maintenance, troubleshooting, instruction, calibration, user, and 
other manuals available for "equipment" from the manufacturer. Subtab and 
index the different manuals for easy location. 

3. These manuals shall include or be amended to include the following: 

a. An itemized list of all data provided. 
b. Name and location of the manufacturer, the manufacturer's nearest 

distributor and spare parts warehouse. 
c. Recommended installation, adjustment, modes of operation, startup, 

calibration, and troubleshooting procedures. 
d. Warnings and cautions to prevent equipment damage and to ensure 

personnel safety. 
e. Complete internal wiring, component layout, connection, and 

schematic diagrams. All "proprietary" diagrams shall be included. 
f. Complete parts lists, by generic title and identification number, 

cross-referenced to component layout diagram. 
g. Disassembly and assembly instructions. 
h. Recommended preventive maintenance procedures and schedule. 
i. Recommended lubrication and an estimated quantity for a year 

duration. 
j. Recommended spare parts list, including the unit price of each. The 

Contractor shall provide an availability policy listing the location of 
where spare parts are stocked and the delivery time for each of the 
recommended spare parts.  

k. All test data and test forms completed for this project. 

PART 2 - MATERIALS 

2.1 QUALITY 

A. It is the intent of these design documents to secure a diesel generator of the latest 
commercial design that has been prototype tested, factory built, production tested, 
site tested, as a total unit together with all accessories.  
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B. All materials, components, and parts supplied shall be highest grade, unused, new, 
and in current production. 

C. Provide all of the features, options, and accessories specified herein and shown on the 
design drawings. 

D. All rotating parts shall be guarded against accidental contact, in accordance with 
Federal OSHA and Cal-OSHA requirements. 

E. Generator shall be rated for use with reduced voltage starters. 

F. Generator Data Form in Appendix “A” lists the minimum requirements to meet 
specification. Contractor shall submit this form complete with generator data of 
submitted generator. Contractor shall submit cover letter documenting reasons 
explaining why any values are less than that specified. 

2.2 RATING 

A. The engine generator shall have a minimum continuous standby rating as listed in 
Appendix “A”. Standby rated shall mean that generator starts within 60 seconds upon 
being called to operate at continuous uninterrupted operation for the total duration 
of a power outage. Rating of the diesel generator shall be based on operation when 
equipped with all necessary operating accessories such as radiator, fan, air cleaners, 
lubricating oil pump, governor, exhaust silencer, etc. 

B. No derating from the ratings specified shall occur for ambient temperatures below 
122°F or installation elevation below 1,000 feet.  

C. The diesel generator will be installed at the elevation shown on the Contract Drawings. 
The diesel generator shall operate successfully at ambient temperatures between 40 
degrees Fahrenheit and 122 degrees Fahrenheit. 

D. The engine/generator shall accept 100% of the nameplate KW rating in one step, in 
compliance with NFPA 110, Paragraph 5-13.2.6. 

E. The diesel generator shall be capable of successfully providing three phase, 60 hertz 
power as shown on Contract One Line Drawings to start and continuously run the 
squirrel cage motors in addition to the lighting and control loads. The maximum step 
voltage dip shall be as listed in Appendix “A” below line voltage, as measured line to 
line at the generator terminals, during start of any of the station loads. 

F. Generator set mean time between failures shall be a minimum of 5,000 hours. 

2.3 ENGINE 

A. The engine shall be a turbocharged compression ignition engine type, four cycle, with 
vertical inline or V-type cylinders and an overhead valve configuration. 

1. The engine shall utilize only No. 2 diesel fuel. 

2. Piston displacement shall be a minimum cubic inches listed in Appendix “A” of 
this Section. 

3. The engine shall be of direct injection design, i.e. pre-combustion chambers 
shall not be incorporated in the cylinder heads. Glow plugs shall not be used 
for engine starting. 
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4. The engine shall deliver a minimum HP listed in Appendix “A” of this Section. 

5. The engine shall have sufficient power to produce the specified ratings when 
operating with all accessories including exhaust, fuel, cooling, and battery 
charging systems, etc. 

B. The engine shall be equipped with: 

1. Engine driven or electric fuel transfer pump, water/oil separator and 
particulate type fuel filters, and electric fuel shutoff valve. The fuel transfer 
pump shall be capable of lifting the fuel from the subbase or adjacent fuel 
tank. Primary and secondary fuel filters shall be provided. The fuel filters shall 
be replaceable and conveniently located for servicing. 

2. Electrical governor; consisting of a magnetic pickup speed sensor, adjustable 
electronic control, and an electrical actuator mounted integrally with the fuel 
pump. The governor shall provide automatic engine generator set frequency 
regulation adjustable from isochronous to 5% droop. Governors using 
external throttle linkages are not acceptable. 

3. Positive engagement solenoid shift-starting VDC starter rated for amps 
cranking current as listed in Appendix “A.” 

4. Battery charging alternator with a minimum ampere output as listed in 
Appendix “A.” 

5. Positive displacement, full pressure lubrication oil pump, cartridge oil filters, 
dipstick, and oil drain. The oil pump shall be capable of supplying adequate 
lubricating oil under pressure to the main bearings, crankshaft bearings, 
pistons, piston pins, timing gears, camshaft bearings, and valve rocker 
mechanism. The cartridge oil filters shall be full flow type, conveniently located 
for servicing. Filters shall be equipped with a spring loaded bypass valve to 
ensure oil circulation if filters are clogged. 

6. Dry type replaceable air cleaner elements. The dry-type air cleaner shall be 
equipped with a self-cleaning dust and water evacuator and a vacuum 
restriction gauge to indicate maximum allowable restriction of the air cleaner 
system according to the engine manufacturer's recommendations. The air 
cleaner elements shall be conveniently located for servicing. 

7. Unit mounted radiator, blower fan, water pump, and thermostat. The radiator 
with blower type fan shall be sized to maintain safe operation at 122° F 
ambient temperature. The engine cooling system shall be filled with a solution 
of 50/50 ethylene glycol/water antifreeze or equivalent as recommended by 
the manufacturer. 

8. Removable type cylinder liners. 

9. Replaceable insert main bearings. 

10. Heater system. 

a. The engine shall be equipped with an engine jacket water preheaters. 
Each preheater shall be a "Kim Hotstart", with a thermostat range 120° 
- 160° F, or comparable to allow the engine to be readily started at 10° 
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F. Block heater sizing and voltage, listed in Appendix “A” for “hot” start 
of engine.  

11. A circulation pump shall be provided if recommended by the manufacturer for 
this application. Contractor is responsible for coordinating the proper breaker 
and wire size for generator heater at no additional cost to Owner. When the 
generator block heater power, voltage, amps, wire, conduit, etc. differs from 
that specified on Contract documents, Contractor shall modify power feed 
arrangements (any necessary hardware, conduit, wiring, fittings, devices, 
engineering, etc.) as directed in field at no additional cost to the Owner. 

2.4 GENERATOR 

A. The generator alternator shall be brushless permanent magnet-excited generator 
(PMG), with skewed stator windings and amortisseur rotor windings skewed for 
smooth voltage waveform. The generator shall have the following features: 

1. Self-ventilated cooling. 

2. Drip-proof housing construction. 

3. 105° C alternator temperature rating. 

4. Voltage regulation under load from no load to full load within +/- 1%. 

5. Random voltage variation for constant loads, from no load to 100% load shall 
not exceed +/-1 % of its mean value. 

6. Frequency variation shall isochronous under varying loads from no load to 
100% load. 

7. Random frequency variation shall not exceed +/- 0.25% of its mean value from 
no load to full load. 

8. The insulation material shall meet the NEMA standard (MG1-22.40 and 16.40) 
for class H and be vacuum impregnated with epoxy varnish to be fungus 
resistant per MIL I-24092.  

9. The excitation system shall be of brushless construction controlled by a solid 
state voltage regulator with adjustable volts-per-hertz operation capable of 
maintaining voltage within +/- 1% at any constant load from 0 to 100% of 
rating. The regulator shall be sealed from the environment and isolated from 
the load to prevent tracking when connected to loads producing high 
harmonic voltage and current distortion. 

10. Semi-flexible disc direct coupling to engine flywheel.  

11. Maintenance free bearings. 

12. Radio interference suppression to meet the BS.800 and VDE Class G and N 
standards. 

13. Telephone interference factor of less than 50 per NEMA MG1-22.43. 

14. AC voltage waveform total harmonic distortion of less than 5% total from no 
load to full load. Any individual harmonic shall have less than 3% THD. 
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B. On starting each listed load, the unit shall recover to +/- 1% of rated voltage within one 
second. 

C. The generator shall be capable of sustaining at least 250% of rated current for at least 
10 seconds.  

D. The generator shall be capable of providing a minimum of KVA for motor starting with 
maximum dip listed in Appendix “A” and KW for continuous operation as listed in 
Appendix “A.” 

2.5 CONTROLLER & INSTRUMENT PANEL 

A. Provide a generator-set mounted controller & instrument panel installed facing the 
direction shown on the design drawings. The panel mounting shall be vibration 
isolated from the rest of the engine / generator set. 

B. The controller unit shall be of all solid state construction, except for relays used as 
alarm followers to provided dry contacts or in switching high current circuits. The 
controller shall utilize a microprocessor for logic control. All printed circuit boards shall 
be conformably coated and moisture proof. Circuitry shall be of plug-in design for 
quick replacement. The controller shall be equipped to accept a plug-in device capable 
of allowing maintenance personnel to test controller performance without operating 
the engine. The controller shall be capable of operation from –40°C to 85°C. 

C. The controller shall include: 

1. Fuse DC control circuits. 

2. Complete two-wire start/stop control wired to terminal blocks which shall 
operate on closure of a contact from a remotely located automatic transfer 
switch.  

3. Engine starter control for: 

a. Speed sensing and a second independent starter motor 
disengagement systems to protect against the starter engaging with a 
moving flywheel. Battery charging alternator voltage will not be 
acceptable for this purpose. 

b. Starting system designed for restarting in event of a false engine start, 
by permitting the engine to completely stop rotating before 
reengaging the starter.  

c. Cranking cycler with 15 second ON and OFF cranking periods or as 
recommended by the manufacturer. Cranking shall cease upon engine 
starting and running. Two means of cranking termination shall be 
provided, one as a backup to the other. Failure to start after three 
cranking cycles shall shut down and lockout the engine, and visually 
indicate an overcrank shutdown on the indicator panel. 

d. Circuitry and sensing devices for emergency shutdown of the engine 
on any occurrence of the following conditions: 
1) High coolant temperature. 
2) Low oil pressure. 
3) Over speed. 
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4) Over-crank. 
5) Low coolant level. 
6) Remote manual stop station. 
7) Shutdown shall be initially inhibited for a time delay period as 

necessary to allow the engine start for shutdown conditions 1, 
2, and 5 or as recommended by the manufacturer. 

4. A dry contact, normally open, which closes when the generator is running shall 
be provided and brought out to terminals for remote from the unit status 
monitoring. 

5. Engine cool down timer factory set at five (5) minutes to permit unloaded 
running of the generator set after transfer of the load to normal. 

6. Three position (RUN-OFF-AUTO) selector switch with two complete sets of 
spare normally open contacts for the "RUN" and "AUTO" positions. In the RUN 
position the engine shall start and run regardless of the position of the remote 
starting contact. In the AUTO position, the engine shall start when contacts in 
the remote control circuit close and stop five minutes after those contacts 
open. In the OFF position the engine shall not start even though the remote 
start contact closes. This position shall also provide for immediate engine 
shutdown in case of emergency.  

7. Emergency Stop maintained pushbutton located at maximum 5 feet above 
grade after installation on vibration isolators and sub-base fuel tank. Provide 
additional Emergency Stop pushbutton as necessary to meet this 
requirement. 

D. The instrument panel shall meet NFPA-110 Controller Accessories Requirements and 
shall include the following (digital display may be provided in place of analog 
instruments). Units shall read in US units (°F, PSI, etc.): 

1. Indicating lights to signal: 

a. System Ready 
b. Low oil pressure. 
c. High engine temperature. 
d. Low water temperature. 
e. Overcrank. 
f. Overspeed. 
g. Low engine temperature. 
h. Fuel tank leak. 
i. Low fuel level. 
j. Low battery voltage. 
k. Battery charger fail. 
l. Alarms lights shall latch-in on occurrence of an alarm unit manually 

reset by an operator. A test button shall be provided for testing the 
operation of all the lights listed above. A follower dry contact (normally 
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open which closes on an abnormal condition) shall be provided and 
brought out to terminals for remote from the unit status indication of 
a common alarm which is activated on the occurrence of any of the 
alarm and shutdown conditions. 

2. AC voltmeter. 

3. AC ammeter.  

4. Voltmeter/ammeter phase selection. 

5. Direct reading pointer-type frequency meter. 

6. Water temperature gauge. 

7. Oil pressure gauge. 

8. Battery charging current gauge. 

9. Engine running time meter, non-resetting, with a minimum display capability 
of 9999 hours. 

10. Voltage adjust rheostat. 

11. Panel light shall be provided to illuminate all gauges, meters, and controls on 
the instrument panel. Graphical display (with 9 lines of data) in place of gauges 
and meters is acceptable. 

2.6 ACCESSORIES 

A. The following diesel generator accessories shall be provided and installed: 

1. Exhaust System: 

a. Exhaust Silencer: A critical type silencer including flexible stainless 
steel exhaust piping & fittings properly sized and installed according 
to the manufacturer's recommendation. The silencer shall be coated 
to be temperature and rust resistant. Gasproof, seamless, stainless 
steel, flexible exhaust connector(s) ending in pipe thread or SAE flange 
shall be used. Support for exhaust silencer is not to be carried by the 
exhaust manifold. 

b. Exhaust Stack Pipe: An exhaust stack pipe to connect to the engine 
exhaust silencer. The silencer, stack, and exhaust piping shall be sized 
to ensure that measured exhaust back pressure does not exceed the 
manufacturer's minimum or maximum limitation. Install a spring 
loaded galvanized rain cap at end of exhaust pipe. 

2. Screenings – Provide screenings on intake and exhaust system to prevent 
rodent intrusion into generator. Generator supplier is responsible for 
examining all Contract drawings for falling debris prior to submitting on 
vertical intake or exhaust systems. 

3. Fuel tank piping shall vent outdoors 12 feet (minimum) above grade, 5 feet 
(minimum) away from property line and 2 feet away from building opening to 
meet Code. 
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4. Vibration Isolation: Vibration isolation dampeners between the 
engine-generator and steel mounting skid. The engine-generator isolation 
shall be galvanized steel compression spring type; seismic rated with 
earthquake restraints in both lateral and vertical directions. The specified 
exhaust silencer shall be mounted on the top of the unit with vibration 
isolators. The enclosure shall be mounted with vibration isolators which 
effectively isolate the enclosure from all vibration frequencies of the engine-
generator. In addition, snubbers shall limit and cushion extreme excursions 
due to shocks encountered when the engine-generator is in transit. Isolation 
dampeners may be built into the generator skid. 

5. Sub-Base Fuel Tank 

a. Fuel Tank: The fuel tank, sized for 24 hours – fully loaded, shall be skid 
sub-base mounted. The fuel tank shall have the following features: 
1) Steel construction. 
2) Steel channel side supports. 
3) 3/8" minimum drain. 
4) 1-1/4" mechanical fuel level gauge. 
5) Internal baffles. 
6) 2" fill-locking vented fill cap. 
7) Flexible fuel line(s) rated 300°F and 100 PSI ending in pipe 

thread. 
8) 3/8" minimum suction connection.  
9) 3/8" minimum return connection. 
10) Primer and enamel exterior. 
11) 1/4" minimum fitting for fuel sensor. 
12) High, and Low fuel sensors with independent set of contacts 

for high and low fuel alarm indication wired to generator 
control panel. 

13) Fuel tank leak sensor with independent set of contacts wired 
to generator control panel. 

14) Sub-base rupture containment basin. This containment basin 
shall be sized to contain a minimum of 110% of the capacity of 
the fuel tank. A 3/8" minimum drain plug shall be provided in 
each rupture containment basin. Extend exterior enclosure to 
cover basin. 

15) Meet UL 142. 
b. The fuel tank shall not be filled in excess of 90 percent of its capacity. 

An overfill prevention system shall be provided for the tank. During 
tank filling operation, the system shall: 
1) Provide an independent means of notifying the person filling 

the tank that the fluid level has reached 85 percent of tank 
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capacity by providing a tank level gage marked at 85 percent 
of tank capacity. 

2) Visual and audible operator notification when the quantity of 
liquid in the tank reaches 90 percent of tank capacity. 

3) A permanent sign shall be provided at the fill point for the tank 
documenting the filling procedure and the tank calibration 
chart. The filling procedure shall require the person filling the 
tank to determine the gallonage required to fill it to 90 percent 
of capacity before commencing the fill operation. 

6. Batteries: Battery rack with tie down clamps, battery cables, and batteries all 
located mounted to the engine/generator skid. The batteries shall be capable 
of delivering the cold-cranking amps required at zero degrees Fahrenheit per 
SAE Standard J-537. The batteries shall be sized a minimum as listed in 
Appendix A.  

7. Battery Charger: A current limiting minimum ampere, at VDC as listed in 
Appendix “A”, completely solid state battery charger to automatically recharge 
the starting batteries. The charger shall be a float and equalize type. The 
complete charger unit shall be U.L. listed. The charger shall be mounted to the 
engine/ generator skid. The charger shall be operational through an ambient 
temperature range of –40°F to 140°F. It shall include the following features: 

a. Fused AC input and DC output overload & short circuit protection.  
b. DC ammeter and voltmeter, 5% full scale accuracy, to indicate battery 

charging rate. 
c. "Power on" lamp to indicate when the charger is powered. 
d. Reverse polarity protection to prevent the charger from operating if 

improperly connected. 
e. Charger circuitry protection from line or load voltage transients. 

Provide a “Battery Charger Fail” dry contact to be connected to 
generator control panel. 

f. Charger temperature compensation. The charger shall provide 
temperature compensation of -2 mv/°C per cell over the ambient 
temperature of –40°C up to 60°C. This shall automatically adjust the 
"float" and "equalize" voltage settings to prevent the batteries from 
overcharging at high temperature and under charging at low ambient 
temperatures. 

g. DC voltage regulation +/- 1% from no load to full load and over AC input 
line variations of +/- 10%. 

h. Current limiting. Current limiting circuitry shall be provided to prevent 
damage to the charger from being overloaded at low battery voltage 
such as occurs during short circuit conditions or during engine starter 
cranking.  

i. Automatic "high rate" constant current charge circuit with automatic 
switchover to a lower "equalize" constant voltage charging rate and 
finally to a "float" charging rate. When the batteries has lost charge and 
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AC power is applied to the charger input, the charger shall operate in 
the "high rate" constant current mode until the batteries voltage rises 
to the preset "equalize" level. At the preset "equalize" level, the charger 
shall switch to the “equalize" constant voltage mode until the current 
required to maintain this voltage drops to 50% of the charger's high 
rate current. The charger shall now switch to the lower constant 
voltage "float" mode (fully charged batteries). The charger shall 
continue to operate in this mode until AC input power is lost or the 
current required to maintain the batteries at float voltage setting 
exceeds a preset amperage. 

j. The battery charger shall be powered from 120 VAC.  
8. Noise Reducing Weatherproof Housing: This enclosure shall house the engine, 

generator, control & instrument panel, battery charger, generator breaker, 
and all accessories. 

a. The enclosure shall have galvanized steel or aluminum construction, 
painted inside and out with two (2) coats each of rust inhibiting primer 
and two (2) coats of exterior rated enamel. Color to be standard color 
as normally supplied by generator manufacturer. The side and rear 
panels shall be removable for easy servicing.  

b. Provide urethane foam coating on interior of housing, double wall 
construction, or equal sound attenuating treatment. 

c. All panels shall have lockable latches to prevent tampering and 
unauthorized entry.  

d. Sound attenuating louvers and/or intake and exhaust silencers shall 
be provided at generator and radiator ends to control noise levels. 
Louvers shall prevent any water entrainment into intake air during 
generator operation. Water shall be prevented from entering the 
enclosure at all times. Devices shall be sized to provide ample air flow 
to insure proper cooling, without having to remove side panels. The 
specified exhaust silencer shall be mounted in or on the roof of the 
enclosure with vibration isolators.  

e. Pressure drops through the enclosure shall not exceed limits set by 
the manufacturer of the diesel-driven standby electric generator. 

f. The enclosure shall be free standing, attached to unit or resting on the 
concrete pad supporting the engine generator. 

g. The engine exhaust silencer shall be attached to the enclosure and 
exhaust out of the top of enclosure. 

h. Provide load center to distribute power to battery charger and two 
(minimum) each LED lights. Locate light switches near main access 
panels. 

i. The enclosure including exhaust system shall be designed so that 
sound levels measured at 25 feet from any face of the enclosure, 3 feet 
above ground level, shall not exceed dB(A) listed in Appendix “A” when 
the engine generator is running with no load and full load at full speed. 
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j. Enclosure to have the following electrical devices mounted inside 
housing prewired to terminal blocks located in generator control panel 
via conduits: (Contractor shall verify that power is available for voltage 
required for panelboard) 
1) Intrusion alarm door switch on each enclosure door. 
2) GFI 20A receptacle. 
3) Two (minimum) each LED lights and light switch. 

9. A resettable line current sensing safeguard thermal-magnetic circuit breakers 
with inverse time versus current response shall be provided mounted to the 
engine/generator unit. This breaker shall have adjustable long time, short time 
instantaneous and ground fault (LSIG) settings when shown to allow selective 
tripping of downstream fuses or circuit breakers under a fault condition. “TM” 
indicates a non-adjustable thermal magnetic circuit breaker. This breaker shall 
protect the generator from damage that could occur due to the generator's 
own high current capability. This breaker shall not automatically reset 
preventing restoration of voltage if maintenance is being performed. The 
breaker size shall be three-pole with interrupt KAIC and amps rating 
(maximum size listed in Appendix “A”) to match the rating of the wiring and 
automatic transfer switch. Circuit breaker shall have copper lugs. 

10. Intrusion Switch 

a. Intrusion switches shall be provided on all exterior doors and panels. 
Intrusion switches shall be wired normally closed in series and brought 
to terminal blocks near the generator control panel and be properly 
labeled. 

b. Doors - Each intrusion door switch shall have a wide gap magnetic 
sensor with S.P.D.T. contacts mounted in a rugged steel housing with 
a 3 foot stainless steel armored cable for wiring to a terminal strip. 
Door switches shall be General Electric (Sentrol) 2507-A or approved 
equal. 

2.7 TRAILER 

A. The entire engine-generator, controller & instrument panel, fuel tank, and all 
accessories shall be trailer mounted and equipped as indicated below. 

1. The fully loaded trailer, including the engine-generator set, weather protective 
housing, fuel, oil, water, instruments, etc., shall be suitable for towing on 
highways at 55 mph. 

2. The generator and engine shall be transported on a trailer equipped with dual 
tandem axles.  The axles shall be located such that the hitch weight shall be a 
minimum of 400 pounds and a maximum of 800 pounds with the fuel tanks 
full of fuel and the engine and generator equipped as specified. 

3. The axles shall be equipped with leaf type spring suspension with a combined 
capacity of a minimum of 12,000 pounds. 

4. The wheels shall be a single steel disc wheels with a minimum combined 
capacity of 12,000 pounds.  All wheels shall be the same size. 
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5. The tires shall be truck type tires with highway type threads and have a 
minimum combined capacity of 12,000 pounds.  All tires shall be the same size. 

6. The trailer shall be equipped with electric brakes on both axles. 

7. The hitch shall be constructed of steel channel, adequately reinforced, and 
braced to support the hitch weight of the trailer fully equipped and capable of 
being towed at a speed of 55 miles per hour.  A lunette towing eye shall be 
installed and shall be adjustable in height from 21 inches to 29 inches above 
the ground level. 

8. The towing eye shall by constructed of 1-5/8 inch solid round stock and have 
an I.D. of 3 inches.  Install two (2) safety chains of not less than 3/8 inch high-
test chain and extending 24 inches beyond each side of drawbar.  Chains shall 
be provided with safety hooks on both ends.  (Ref. Herc-Alloy #HA250S or 
comparable.) 

9. The hitch jack shall be a screw jack type.  Screw jack shall have a rated capacity 
of not less than 4,000 pounds. The hitch jack shall be mounted such that a 
clearance of 12 inches between the ground and the bottom of the hitch jack 
can be obtained with the trailer sitting on a level surface and the hitch attached 
to a towing vehicle. 

10. A break-away switch to activate the trailer braking system in event of the trailer 
parting from the towing vehicle shall be provided, or  other comparable  
means of emergency breaking.  

11. A tire lifting jack shall be located under each side of the tandem wheels. Each 
tire lift jacking stand shall be hydraulically hand operated and rated to lift and 
support twice the full load weight of the entire portable emergency  generator. 
The tire lifting jack shall be mounted such that a clearance of 12 inches 
between the ground and the bottom of the tire lifting jack can be obtained 
when the jack is in its recessed position. 

12. Lights:  The unit shall be equipped with clearance lights, running lights, license 
plate light, combination taillight stop lights, and directional lights.  All lights 
shall be 12-volt lights.  A 6-wire SAE standard trailer light connector (Ref. Pollak 
11-620 or comparable) extending 24 inches beyond the trailer towing eye.  The 
connector supplied must mate with Pollak 11-620 socket in use on Owner 
trucks. All wiring installed above the cable storage compartment shall be 
installed in automotive type loom and securely attached to the frame by metal 
clips.  All wiring installed below the cable storage compartments shall be 
protected by 1/2 inch minimum EMT conduit.  The conduit shall be securely 
attached to the frame of the trailer.  All rear lamps shall be guarded or 
recessed into the trailer frame.  All reflectors shall be mechanically attached 
to the trailer; adhesive-attached reflectors are not acceptable.  A storage 
pocket shall be supplied to hold connector when not in use. 

13. The overall trailer shall not exceed eight (8) feet in width and eight (10) feet in 
height including the exhaust system.  
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14. A cable storage compartment system shall extend along both sides and 
around the front of the trailer as needed.  The cable storage compartment 
space shall be large enough to store four (4) lengths of the portable power 
cable. The cable storage compartments shall be capable of being locked with 
standard padlocks. 

15. The frame and bed shall be of ample structural strength and rigidity to hold 
the alignment of the engine-generator to tolerable limits as recommended by 
the engine-generator manufacturer.   

16. All steel work shall be immersion cleaned and phosphated to inhibit rust prior 
to painting. Paint finishes shall be electrostatically applied dry powder, baked 
to thermoset. All the external surfaces of the trailer and weatherproof sound 
attenuating housing shall be painted with a minimum of two coats of 
champagne white color paint, Fuller No. 312-91 or approved equal. No field 
painting will be allowed except for "touching up" of damaged areas. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. The diesel generator shall not be delivered to the job site until the certified factory test 
report as specified under testing has been reviewed and accepted by the Owner. 
Missing or non-reviewed certified factory test report shall be sufficient cause for the 
unit to be rejected.  

B. The Owner reserves the right at any time to reject any equipment that is not in 
conformance with design specifications and drawings.  

C. Rejected equipment shall be immediately removed from the delivery jobsite by the 
Contractor. 

3.2 CONSTRUCTION METHODS 

A. The construction methods specified herein shall be followed by the manufacturer of 
the diesel generator. If the manufacturer fails to comply then the Contractor shall pay 
all costs required to make the changes to the equipment to conform with these 
construction methods.  

B. Screw-type, solderless terminals or lugs shall be provided for connecting all external 
line & load power cables, control and instrument wiring. All connections shall be 
accessible from the front without removal of internal components. 

C. A terminal strip shall be provided for terminating all control and instrument wiring. 
Number all terminals with machine printed lettering matching the wire number of the 
terminated wire. Numbered terminal blocks shall be installed for landing all field 
wiring. 

D. All control and instrument wiring shall have permanent identification at each point of 
connection. Wire identification shall be by machine printed numbered wiring sleeves. 
Electrically common wires shall have the same wire number. Electrically different 
wiring shall have unique wire numbers. 
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E. Control and instrument wiring shall be neatly bundled and secured in place by plastic 
cable ties. Wiring shall be protected with plastic spiral wrap where it is subject to 
mechanical damage or crosses over to a hinged door. 

F. Workmanship: The equipment and any accessories shall be a product of good 
workmanship and shall be free from any defects that will affect their appearance or 
serviceability. 

G. Ground generator neutral per generator manufacturer’s installation instruction since 
this is a 3 wire distribution system. 

3.3 FACTORY INSPECTION AND TESTS 

A. Factory Inspection: Prior to delivery to the Owner, the Contractor shall notify and give 
the Owner  the opportunity to inspect and witness each factory test of the completed 
diesel generator assembly at the factory location. A written notice shall be given to the 
Owner seven (7) days prior to the date for the factory test. Owner costs to attend 
factory inspection and test will be paid by the Owner, if the Owner elects to attend. 
The diesel generators shall not be shipped from the supplier to the Owner without 
acceptance of factory test report and written authorization from the Owner. 

B. Factory Tests: Each diesel generator to be supplied shall be tested by the 
manufacturer prior to shipment. All tests shall be made with all accessories installed. 
The factory tests shall be made under varying loads for a minimum of four hours total. 
The factory testing shall include the following tests: 

1. Single step load pickup. 

2. Transient and steady state governing. 

3. Safety shutdown device testing. 

4. Voltage regulation. 

5. Rated power. 

6. Maximum power. 

7. Test all generator control panel alarms and status lights & indicators. 

8. Test all status and alarm points’ contacts for remote monitoring utilizing 
ohmmeter. 

9. Simulate remote ATS start/stop of generator utilizing jumper. 

C. A typewritten factory test report shall be provided which lists the factory tests 
performed, results of the each test, name & phone number of person who performed 
the tests, date(s) of when tests were performed, serial & part number of equipment 
tested, all adjustment or setting values, and failures encountered & repairs made 
during testing. This factory test report shall be certified by a Public Notary as to its 
authenticity and accuracy. A Factory Test Report, as shown on sheet TFG1 in Appendix 
“B,” shall be completed and submitted to the Owner for review and approval prior to 
shipment of generator to the job site.  
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3.4 INSTALLATION 

A. Battery Mounting: Mount batteries on steel battery rack attached to generator skid in 
a clean, dry location protected from falling hazards, but accessible to permit ease of 
inspection of electrolyte level. Provide and install a 2-pole padlockable-knife switch 
adjacent to batteries that will disconnect both the positive and negative leads of the 
batteries that feed all the generator circuits. 

B. Install condensation drain in exhaust piping and weather hood at end of exhaust for 
each engine generator. 

C. Equip all fuel lines with manual and automatic shutoff valves. 

D. Mount engine, generator and radiator on a common structural steel sub-base capable 
of maintaining unit alignment suitable for mounting unit on a concrete foundation. 
Equip with vibration isolators between generator set and sub-base. 

E. Mount generator breaker, battery charger, batteries, heater and control panel to 
generator set unit. 

F. Install all drain lines and valves for access without removal of any equipment. 

3.5 FIELD TESTS 

A. The Contractor shall take all precautions necessary to ensure the safety of all 
personnel during the tests. Absolutely no tests shall be ran that could potentially cause 
injury or jeopardize personnel safety. 

B. Submit test procedures per Section 26 00 00 “Electrical” for approval two (2) weeks 
(minimum) prior to start of field tests. 

C. Fuel System Testing prior to being placed in service – Fuel tank and associated piping 
shall be field tested prior to being placed in service if required by local jurisdiction or 
code. Provide Initial Testing and Tightness Testing per NFPA 30. 

D. The initial setup of each diesel generator shall be performed by a factory-trained 
service person of the manufacturer's local representative. The factory-trained service 
person shall furnish and fill the engine fuel, lubricants, and cooling system. The 
factory-trained service person shall make all preliminary tests and checks required 
before engine start-up the day prior to witness field testing. Portable load bank shall 
be set-up the day before the start of each generator load bank testing. 

E. The Contractor shall be responsible and pay the costs for the necessary fuel to fill each 
diesel generator tank prior to the start of the field tests. This fuel shall be No. 2. Diesel 
fuel with a fuel conditioner or as recommended by the manufacturer. Contractor shall 
fill each generator fuel tank after all tests have been accepted at no additional cost to 
the Owner. Contractor shall fill all fuel tanks prior to final acceptance. 

F. The Contractor shall pay for a factory-trained service representative to perform one 
(1) 8-hour day (minimum) of field tests for each generator, beginning at 8:00 a.m. any 
weekday, except Monday and Friday. 

G. Each failure mode, alarm, and control function shall be demonstrated to Owner by the 
Contractor's factory-trained service representative prior to performing any other field 
tests. 
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H. The following Generator Field Checklist shall be filled out by the generator factory-
trained service representative and given to the Owner at the end of the field tests. 
Each item on the “Generator Field Test Checklist” sheet in Appendix “C” shall be 
marked with a check (√) or “N/A” (not-applicable). 

I. A resistive load shall be applied for a four (4) hour, full-load test for each generator. 
The load bank is to provide a load equal to 100 percent of the generator nameplate 
kW.  

1. Portable load bank shall be connected to generator main breaker and not to 
load bank breaker that is intended only to exercise the generator 

2. The full-load test shall be initiated immediately upon reaching rated rpm, pick 
up percent of nameplate kW rating on one step, less applicable derating 
factors for site conditions.  

3. Generator supplier shall provide load bank during test. Unity power factor is 
acceptable for on-site testing, provided that rated load tests at rated power 
factor have been performed by the manufacturer of the generator at factory 
test prior to shipment.  

4. The factory-trained service person shall be responsible for running the diesel 
generator during these load tests. Any defects or failures discovered during 
these tests shall be corrected or adjusted by the factory-trained service 
person. The engine generator load test shall be restarted after each repair or 
adjustment that required shutdown of the diesel generator as many times as 
necessary until the complete diesel generator runs without shutdown or 
failure for four (4) continuous hours. After the four hour full load test is 
completed, the Owner will start and stop the loads during the tests to simulate 
normal operating conditions. 

J. All field tests shall be witnessed by Owner. 

K. Record the data listed on Field Generator Report Test Form TFG2 in Appendix “B” at 
first load acceptance and every 15 minutes thereafter until the completion of the four 
hour test period. 

3.6 TRAINING 

A. The local representative's factory-trained service person shall instruct up to six of the 
Owner's personnel in the proper operating and maintenance procedures for all 
components of the diesel generator. This instruction shall be given for a minimum 
length of six (6) hours for each generator and on a date acceptable to the Owner's 
schedule. Two (2) hours of the training shall cover "operation" and four (4) hours of 
the training shall cover "maintenance". Training shall not be given until the Owner has 
received and approved the operation and maintenance manuals and field tests have 
been completed. 

3.7 SPARE PARTS 

A. The Contractor shall supply sufficient spare parts to support the diesel generator 
throughout the warranty period. 
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B. The following spare parts shall be provided to the Owner for each generator: 

1. 10 each of each type and size of fuse. 

2. 2 sets of all fuel, lube oil and coolant filters. 

3. 2 each indicating lights for each type of light. 

4. 1 cup of touch up paint for each color of housing. 

C. Spare parts shall be packaged for safe shipping and storage and clearly labeled with 
part name & number. 

3.8 WARRANTY 

A. The Contractor shall have a staff of experienced personnel available to provide service 
on two (2) working days’ notice during the warranty period. Such personnel shall be 
capable of fully testing and diagnosing the equipment delivered; and of implementing 
corrective measures.  

B. If the Contractor fails to respond in two (2) working days, the Owner at its option will 
proceed to have the warranty work completed by other resources; the total cost for 
these other resources shall be reimbursed in full by the Contractor. The use of other 
resources, as stated above, shall not change or relieve the Contractor from fulfilling 
the remainder of the warranty requirements. 

C. Prior to final acceptance, the Contractor shall furnish to the Owner a listing of warranty 
information for all manufacturers of materials and equipment supplied under the 
scope of work covered in these design documents. The listing shall include the 
following: 

1. Manufacturer's name, service contact person, phone number, and address. 

2. Material and equipment description, equipment number, part number, serial 
number, and model number. 

3. Warranty expiration date.  

D. Hardware support: 

1. The Contractor shall warrant all equipment for a period of one (1) year from 
date of final acceptance. Standard published warranties of equipment which 
exceed the preceding specified length of time shall be honored by the 
manufacturer. 

2. The Contractor shall provide all labor and material to replace or repair any 
hardware that fails during the warranty period, at no additional cost to the 
Owner. 

3. Free technical phone support on equipment for a period of one year. Support 
shall be provided directly from the manufacturer. Phone support shall be 
available between 8 a.m. and 5 p.m. Monday through Friday.  

4. Each time the Contractor's repair person responds to a system malfunction 
during the warranty period, he or she must contact the designated Owner 
maintenance supervisor for scheduling of the work, access to the jobsite, and 
permission to make repairs. Operation of facilities necessary to test 
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equipment shall only be performed by or under the direction Owner staff. The 
Owner reserves the right at its sole discretion to deny operations requested 
by the Contractor. 

3.9 FINAL ACCEPTANCE 

A. Final acceptance will be given by the Owner after the equipment has been field tested 
satisfactorily, each deficiency has been corrected, documentation has been provided, 
and all the requirements of design documents have been fulfilled. 

B. Generator is successfully permitted by all local air resource authorities. 

C. All Fuel tanks have been refilled. 

D. At the end of the project, following the completion of the field tests, and prior to final 
acceptance, the Contractor shall provide the following to the Owner: 

1. Each "operation, maintenance and parts" manual shall be modified or 
supplemented by the Contractor to reflect all field changes and as-built 
conditions.  

2. Manufacturer’s field representative shall furnish a letter of compliance for the 
engine generator: 

3. Has been properly installed and lubricated. 

4. Is in accurate alignment and all leaks fixed. 

5. Has been operated satisfactorily under full-load conditions and all tests have 
been completed. 

6. Personnel trained in all operations. 

7. Electrical system is completely corrected and properly functioning. 

8. Ready for Owners usage as a standby generator. 

9. Generator unit cleaned and touchup painted. 

10. Two sets of keys for all locks turned over to Owner. 

11. Punch list items have been corrected. 

12. Warranty information provided. 

13. O&M manuals completed. 

14. Electronic documentation given to Owner. 
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SECTION 26 32 13.13 - APPENDIX "A" 

GENERATOR DATA FORM 

 
Index: 
 
Generator Data Form – Alderpoint Pump Station 
Generator Data Form – Tobin Well 
Generator Data Form – Trailer Mounted Generator 
 
  



Specification Submitted

Minimum Value

GENERATOR

Generator Continuous Output Power 80 KW

100 KVA

Amperage 120 AMPS

Three Phase Voltage 480 VAC

Power Frequency 60 Hz

Motor Starting (max. 35% voltage dip) 270 KVA

Maximum Step Voltage Dip 10 %

BREAKERS

Generator Main Breaker Rating 200 Amps

Generator Main Breaker Type TM -

Generator Main Breaker Interrupt Rating 42 KAIC

ENGINE

Horsepower at Rated RPM 145 HP

Rated RPM 1800 RPM

HP Rating 1.81 HP/KW

Displacement 276 Cubic In.

Fuel Type No. 2 Diesel -

Engine Type Turbo -

ENGINE ELECTRICAL SYSTEM

Starter/Battery/Voltage 12 VDC

Cold Cranking Current 640 A

Alternator Output 65 A

Battery Charger Output 10 A

ENGINE BLOCK HEATER

Size 750 W

Phase 1 ø

Voltage 120 VAC

FUEL TANK

Capacity (Minimum) 180 Gallons

Fuel Tank Type Sub-Base -

Fuel Consumption at 100% Load 7.6 Gal/Hr

Runtime at 100% Load 23.7 Hr

ENCLOSURE

Type Sound Attenuating -

Maximum Sound Level 72 dB

GENERATOR DATA FORM - ALDERPOINT PS
Description Units

Gaberville Tank Replacement
Technical Specifications - 100% Submittal
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Specification Submitted

Minimum Value

GENERATOR

Generator Continuous Output Power 15 KW

19 KVA

Amperage 45 AMPS

Three Phase Voltage 240 VAC

Power Frequency 60 Hz

Motor Starting (max. 35% voltage dip) 270 KVA

Maximum Step Voltage Dip 10 %

BREAKERS

Generator Main Breaker Rating 100 Amps

Generator Main Breaker Type TM -

Generator Main Breaker Interrupt Rating 42 KAIC

ENGINE

Horsepower at Rated RPM 22 HP

Rated RPM 1800 RPM

HP Rating 1.47 HP/KW

Displacement 122 Cubic In.

Fuel Type No. 2 Diesel -

Engine Type Turbo -

ENGINE ELECTRICAL SYSTEM

Starter/Battery/Voltage 12 VDC

Cold Cranking Current 640 A

Alternator Output 65 A

Battery Charger Output 10 A

ENGINE BLOCK HEATER

Size 750 W

Phase 1 ø

Voltage 120 VAC

FUEL TANK

Capacity (Minimum) 180 Gallons

Fuel Tank Type Sub-Base -

Fuel Consumption at 100% Load 7.6 Gal/Hr

Runtime at 100% Load 23.7 Hr

ENCLOSURE

Type Sound Attenuating -

Maximum Sound Level 72 dB

GENERATOR DATA FORM - TOBIN WELL
Description Units

Garberville Tank Replacement
Technical Specifications - 100% Submittal
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Specification Submitted

Minimum Value

GENERATOR

Generator Continuous Output Power 30 KW

38 KVA

Amperage 90 AMPS

Three Phase Voltage 240 VAC

Power Frequency 60 Hz

Motor Starting (max. 35% voltage dip) 140 KVA

Maximum Step Voltage Dip 10 %

BREAKERS

Generator Main Breaker Rating 100 Amps

Generator Main Breaker Type TM -

Generator Main Breaker Interrupt Rating 42 KAIC

ENGINE

Horsepower at Rated RPM 64 HP

Rated RPM 1800 RPM

HP Rating 2.13 HP/KW

Displacement 177 Cubic In.

Fuel Type No. 2 Diesel -

Engine Type Turbo -

ENGINE ELECTRICAL SYSTEM

Starter/Battery/Voltage 12 VDC

Cold Cranking Current 640 A

Alternator Output 55 A

Battery Charger Output 10 A

ENGINE BLOCK HEATER

Size 750 W

Phase 1 ø

Voltage 120 VAC

FUEL TANK

Capacity (Minimum) 500 Gallons

Fuel Tank Type Sub-Base -

Fuel Consumption at 100% Load 2.9 Gal/Hr

Runtime at 100% Load 172.4 Hr

ENCLOSURE

Type Sound Attenuating -

Maximum Sound Level 72 dB

GENERATOR DATA FORM - TRAILER MOUNT
Description Units

Garberville Tank Replacement
Technical Specifications - 100% Submittal
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SECTION 26 32 13.13 - APPENDIX "B" 

GENERATOR TEST FORMS 

Index: 

TFG1 Factory Generator Test Report 

TFG2 Field Generator Test Report 
  



FACTORY GENERATOR TEST REPORT
TEST FORM 1 (TFG1)

JOB # ________________________ ENG MODEL: ____________________________ S/N: ______________

SERIAL# ________________________ GEN MODEL: ____________________________ S/N: ______________

MODEL # __________________________ VOLT REG MODEL: _______________________ S/N: ______________

KW: _______ KVA: _______ Hz: _______ ELECT GOV CONT P/N: ___________________ S/N: ______________

VOLTS: ________________ PH: _______ ELECT GOV ACT P/N: _____________________ S/N: ______________

AC CONNECT: ______________________ CONTROL MODULE/SPEED SWITCH #:  ________________________

PRELOAD CHECKS

  ____ CRANK CUT-OUT CKD N/A

  ____ OVERSPEED SET 67HZ ___ LIGHT ___ ___ GENERATOR  RUN LIGHT

  ____ HI WATER TEMP SHUTDOWN ___ LIGHT ___ ___ PANEL LIGHT

  ____ LO OIL PRESSURE SHUTDOWN ___ LIGHT ___ ___ LAMP TEST SWITCH

 OIL PRESSURE SHUTDOWN DELAY @ ____ SEC ___ ___ ALARM HORN & SILENCE SW.

 CRANK @ ___ CYCLES ON ___ SEC, OFF ___ SEC ___ ___ SWITCH NOT IN AUTO LIGHT

 MAG P/U VOLTS: _____   DC VOLTS: ____________ ___ ___ EMERGENCY STOP PB

VOLTAGE CHECKS ___ ___ PRE LOW OIL PRESSURE LIGHT

L1 TO L2: _____________ L1 TO N: ____________ ___ ___ PRE HIGH WATER TEMP LIGHT

L2 TO L3: _____________ L2 TO N: ____________ ___ ___ LOW COOLANT LEVEL CONTACT

L3 TO L1: _____________ L3 TO N: ____________ ___ ___ LOW FUEL LEVEL CONTACT

VOLT ADJUST MIN @ _________ MAX @ _____  ___ ___ TACH CALIBRATE

___ ___ BLOCK HEATER

1 STEP LOAD PICK-UP ________ AMPS @ ____ PF  ___ ___ REMOTE START CONTACTS

___ ___ LOW COOLANT TEMP

LOAD TEST @ 1.0 POWER FACTOR

TIME % VOLTS AMPS HZ KW AMB WATER OIL ENGR

HRS LOAD ø B ø B °F °F PSI HRS

WARM UP 0

0.1 25

0.1 50

0.2 75

0.2 100

0.2 100

0.2 MAX

COMMENTS:

TESTED BY     :   _____________________________ PHONE: ____________ DATE : ____/____/____

CERTIFIED BY :   _____________________________ PHONE: ____________ DATE : ____/____/____



FIELD GENERATOR TEST REPORT

TEST FORM 2 (TFG2)

JOB NAME: CUSTOMER:

SITE ADDRESS: ADDRESS:

CITY, STATE ZIP: CITY, STATE ZIP:

GENERATOR MODEL: SPEC: GENERATOR SERIAL NO.:

ENGINE MAKE: MODEL: ENGINE SERIAL NO:

KW/KVA RATING: VOLTS: Hz: PHASE: WIRE:

COLD START TEST

START TIME OPERATING SPEED VOLT. OVERSHOOT VOLT. OVERSHOOT FREQ.

TIME DELAY START CRANKING FULL SPEED L1 L2 L3 L1 L2 L3 HZ

STEADY STATE TEST

VOLTAGE AMPS KILOWATTS, CYCLES PRESSURE TEMPERATURE BATT.

TIME L1 L2 L3 L1 L2 L3 % LOAD KW HZ RPM P.F. OIL WATER OIL AMBIENT CHRG.

NOTES:

TESTED BY: DATE : ____/____/____

WITNESSED BY:
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SECTION 26 32 13.13 - APPENDIX "C" 

GENERATOR FIELD TESTS 

CHECKLIST 

The Following (minimum) Installation Checks Must Be Made by Service Representative Before 
Start-Up in addition to those recommended by Generator manufacturer: 

NOTE: This form is to be used as a general guide, follow the manual supplied with generator 
along with reference to any applicable codes or standards. Ultimate compliance must be with 

applicable generator manual and codes and standards. 

___ 1. Equipment installed in dedicated room? 

___ 2. Battery-powered emergency lighting installed in equipment room? 

___ 3. Adequate clearance on all sides to allow ease of maintenance? 

___ 4. Proper construction and leveling of mounting bases? 

___ 5. Adequate heating for equipment room? 

___ 6. Adequate incoming and outgoing air (louver motors adjusted and of proper voltage)? 

___ 7. Radiator duct flange properly sized and connected? 

___ 8. Cooling system properly filled? 

___ 9. Proper level of specified oil in crankcase? 

___ 10. Adequate/dedicated fuel supply? 

___ 11. Flexible sections installed in cooling water lines? 

___ 12. Manually-operable fuel and cooling water valves installed, allowing manual operation of, or 
bypass of solenoid valves, when used? 

___ 13. Flexible fuel lines installed between engine and fuel piping? 

___ 14. Fuel tanks and piping installed in accordance with applicable codes and standards? 

___ 15. Adequate fuel transfer tank pump lift and pump motor properly wired? 

___ 16. Proper size exhaust line and flexible connector(s)? Flexible connector(s) should not be bent. 

___ 17. Exhaust line condensate trap with drain installed? 

___ 18. Exhaust line installed with proper downward outgoing incline? 
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___ 19. Proper-specified muffler installed with hangers and mounts tight? 

___ 20. Exhaust line free of excessive bends and restrictions? Back pressure under specified limit? 

___ 21. Exhaust line protected from entry by rain, snow, and animals? 

___ 22. Approved heat-isolating thimble(s) installed at points where exhaust line passes through 
combustible wall(s) or partition(s)? 

___ 23. Exhaust system termination located to prevent entry of exhaust gases into structures? 

___ 24. Battery(ies) of proper size and voltage? 

___ 25. Battery(ies) filled with electrolyte and properly connected to charger? 

___ 26. Battery charger AC circuit properly connected and charger operational? 

___ 27. Battery(ies) properly mounted with adequate ventilation? 

___ 28. Starting cables of proper length and gauge? 

___ 29. Battery isolation disconnect knife switch installed? 

___ 30. Starting cables properly connected to battery(ies)? 

___ 31. Generator load conductors of proper ampacity, and properly connected to circuit breakers, 
and/or emergency side of transfer switch? 

___ 32. Load conductors, engine start leads, battery and heater power source leads installed in 
separate conduits? 

___ 33. Nameplate voltage and frequency of both generator set and transfer switch matching 
normal/utility source ratings? 

___ 34. Transfer switch AC conductors properly connected (Normal to NL1, NL2, NL3; Emergency to 
EL1, EL2, EL3; Load to LL1, LL2 and LL3)? 

___ 35. Transfer switch switching mechanism free from binding? NOTE: Disconnect all AC sources, 
and operate manually to check. 

___ 36. All other wiring, including customer added options, connected properly? 

___ 37. Equipment room clean with all material not related to Generator Supply System operation 
removed? 

___ 38. Earthquake rated anchoring adequate for equipment and support systems? 

Tested by: __________________  Witnessed by: __________________ 

Date of Test: ________________ 
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END OF SECTION 
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SECTION 26 36 23 

AUTOMATIC TRANSFER SWITCH 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The Contractor shall supply along with complete startup and testing services for each 
automatic transfer switch (ATS) as specified herein. This document describes the 
function and operation of the system and particular components, but does not 
necessarily describe all necessary devices. All components and devices shall be 
furnished and installed as required to provide a complete operable and reliable 
system for accomplishing the functions and meeting the performance set forth 
hereinafter. 

B. Furnish all required labor, materials, safety equipment, transportation, test 
equipment, incidentals and services to provide a complete and operational ATS as 
described in these Specifications, or required for fully operating facility. 

C. Work includes that specified in Division 26 and 40. 

D. The ATS scope of work includes: 

1. Providing and installing automatic transfer switches at locations shown.  

2. Installation of the complete ATS. 

3. Submittal data and drawings. 

4. Startup assistance. 

5. Testing. 

6. Operation and maintenance manuals. 

7. Warranty of all components of the automatic transfer switch. 

1.2 SUBMITTALS AND DRAWINGS  

A. Provide Submittals and Drawings as specified in Section 26 00 00. 

1.3 OPERATION AND MAINTENANCE MANUALS 

A. Provide operation and maintenance manuals as specified in Section 26 00 00. 

1.4 SUPPLIER SERVICES 

A. Prices for the ATS shall include the following services of technical representatives at 
the job site for each ATS. The number of hours and scope of services indicated are 
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minimum requirements not including travel time. Time for travel and all associated 
expenses shall also be included in the bid price for the work. 

1. 4 Labor hours - Installation assistance, inspection, and functional testing. 

2. 4 Labor hours - Equipment startup and training. 

PART 2 - MATERIALS 

2.1 AUTOMATIC TRANSFER SWITCH (ATS) 

A. Open Transition Switch Unit 

1. The automatic transfer switch shall consist of completely enclosed draw out 
mount breaker contact assemblies and a separate control logic panel. The 
transfer switch unit shall be electrically operated and mechanically held open 
transition type. The transfer switch shall be fully rated to protect all types of 
loads, inductive and resistive, from loss of continuity of power, without 
derating. 

2. Transfer switch shall be capable of being operated manually under full load 
conditions and shall be equipped with a permanently affixed manual operator 
designed to prevent injury to operating personnel in the event that the 
electrical operator should suddenly become energized during transfer. 

3. RMS current sensing, 3 phase, 480VAC circuit breakers shall be provided with 
long, short, and ground fault adjustable settings. Overcurrent protection shall 
be provided for both the emergency power source and the normal power 
source. Unit shall have interrupt rating as shown on Contract one-line 
diagrams. 

4. Three levels of interlocking shall be provided; two mechanical and one 
electrical. 

5. The switch shall be positively interlocked mechanically and electronically to 
ensure only one of two possible positions, normal or emergency. 

6. A position indicator shall be visible from the front of the switch to show to 
which source the load is connected. 

7. Inspection and replacement of all parts (moving and stationary) shall be 
possible from the front of the switch by draw out assembly. Draw out assembly 
shall be able to be disengaged under power. 

8. The switch shall be fully rated at the minimum amps shown on Contract one-
line diagram. The ATS shall be rated for switching all types of loads, including 
induction motors, at the specified amperage and voltage. 

9. Switches that are not rated for continuous duty, repetitive switching of all 
types of loads or transfer between two active power sources are not 
acceptable. 
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10. The main contact design shall allow repeated making and breaking of full load 
current, in a combination of motor and other loads, without damage to the 
main contacts per UL 489 and/or UL1008. 

11. Draw out mechanical linkages, and control elements shall be serviceable or 
removable from the front without disconnection of the power cables or 
control wiring. 

12. A terminal strip shall be provided for terminating all control wiring. Number all 
terminals with machine printed lettering matching the wire number of the 
terminated wire. 

13. All control wiring shall have permanent identification at each point of 
connection. Wire identification shall be by machine printed numbered wiring 
sleeves. Electrically common wires shall have the same wire number. 
Electrically different wiring shall have unique wire numbers. 

14. Control wiring shall be neatly bundled and secured in place by plastic cable 
ties. Wiring shall be protected with plastic spiral wrap where it is subject to 
mechanical damage or crosses over to a hinged door. 

15. The switch assembly shall be in a free standing switchboard enclosure with 
code gauge fully finished steel with rust resistant primer and two coats of 
baked enamel paint, the ATS manufacturer’s standard grey color. 

16. The automatic transfer switch shall be ASCO-7000, Zenith automatic transfer 
switch with IQ Transfer microprocessor logic, or approved equal. Breaker type 
ATSs are not acceptable. 

B. Control Panel 

1. Top of operator interface (pilot devices / switches) to be maximum 66” above 
finished floor 

2. A microprocessor based control panel shall be provided to direct the operation 
of the transfer switch. The control panel shall have a keyboard, LED display 
and LED status lights. 

3. The transfer switch control panel shall be mounted separately from the 
transfer switch and shall be supplied with a quick disconnect plug for ease of 
maintenance. 

4. The control panel shall meet or exceed the voltage surge withstand capability 
in accordance with ANSI/IEEE Standard (C37.90.1 2012) and the withstand 
voltage test in accordance with the proposed NEMA Standard ICS1-109.21. 

5. The phase failure or under voltage of each phase of the normal power source 
shall be monitored. 

6. The control panel shall include the following field adjustable time delays: 

a. Time delay to override momentary normal source outages. This 
adjustment shall be field set in order to have standby generator into 
operation within 10 seconds. 
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b. Transfer to emergency time delay for controlled timing of load transfer 
to emergency. This adjustment shall be field set to have standby 
generator into operation within 10 seconds. 

c. Retransfer to normal time delay, adjustable 0.2 to 30 minutes. This 
adjustment shall be factory set at 5 minutes. The time delay is 
automatically bypassed if the emergency source fails and normal 
source is acceptable. 

d. Unloaded running time delay for emergency engine generator 
cooldown, adjustable from 0.2 to 30 minutes. This adjustment shall be 
factory set at 5 minutes. 

e. Open transition delay, to set the length time ATS is in open transition 
in which both Utility and Generator breakers are in the open position. 

7. Contacts shall be provided for starting the engine when the normal source 
fails. The contacts shall be double pole double throw (DPDT), and compatible 
with low and high voltage engine start signals. 

8. Provide Auto/Test switch to provide test operation of the ATS by simulating a 
loss of the Normal Power Source. 

9. Provide visual switch position indication on the face of the ATS. 

10. Two auxiliary dry contacts shall be provided. One that closes when the switch 
is in the normal position and one that closes when the switch is in the 
emergency position. These auxiliary contacts shall be rated 1 amps at 120 
volts. 

11. LED display to show voltage of each phase and frequency. This display shall 
also show timer setpoint values, which can be changed with keypad.  

12. All adjustments shall be fully field adjustable without the use of tools, meters, 
power supplies, or special test equipment. 

13. Each adjustment resolution shall be settable within minimum increments of 
1%. 

14. Repetitive accuracy of timer, voltage and frequency settings over a 
temperature range of -20 C to 70 C shall be within +/-2%. 

15. The control panel shall be arranged such that adjustments to time delay 
settings can be safely made without personal exposure to live parts. 

16. The control panel shall be completely covered to protect against accidental 
contact, foreign matter, and tampering. 

17. Top of control panel, pilot devices, etc. shall be maximum of 66” above finished 
floor. 

18. The wire harness for connection of the control panel to the transfer switch 
shall have sufficient length to reach between the mounting locations shown 
on the design drawings. 
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PART 3 - EXECUTION 

3.1 WORKMANSHIP 

A. All work in this Section shall conform to the codes and standards specified in Section 
26 00 00 – Electrical. 

B. The Supplier shall employ personnel that are skilled and experienced in the startup 
and testing of ATS and its accessories, and assemblies. All installation labor shall be 
performed by qualified personnel who have had experience on similar projects. 
Provide first class workmanship for all installations. 

C. Ensure that all equipment and materials fit properly in their installations. 

D. Electrical Section 26 00 00 – General Construction Methods and General Equipment 
Fabrication apply to the construction and assembly of the automatic transfer switch. 

E. Perform any required work to correct improper installations at no additional expense 
to the Owner. 

F. Provide nameplates as shown on Contract drawings. 

3.2 INSTALLATION 

A. The installation methods specified herein shall be followed by the Supplier of the 
automatic transfer switch. If the Supplier fails to comply with these installation 
methods, then the Contractor shall pay all costs required to make the changes to the 
equipment to conform with these installation methods. 

B. All connections shall be accessible from the front without removal of internal 
components. 

C. Terminal strips shall be provided for terminating all interconnect wiring except for 
prefab cable connectors. All terminals shall be labeled. 

D. All wiring shall have permanent identification at each point of connection. Wire 
identification shall be by machine printed numbered wiring sleeves. All Wires shall 
have labels. 

E. Wiring shall be neatly bundled and secured in place by plastic cable ties. Wiring shall 
be installed and protected with corrugated loom tubing where it is subject to 
mechanical damage or crosses over to a hinged door. 

F. All lugs shall be copper sized for wires listed in the Conduit & Wire Routing Schedule. 

3.3 FIELD TESTS 

A. Provide field testing as specified in Section 26 00 00 – Electrical and Instrumentation 
Field Tests. 
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B. All time delays and programmable settings shall be set in the field by the Supplier to 
the settings as directed by the Owner at no additional cost. 

3.4 WARRANTY 

A. Provide warranty as specified in Electrical Section 26 00 00 - Warranty. 

END OF SECTION 
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SECTION 31 10 00 

SITE CLEARING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Removing surface debris 
2. Removing designated trees, shrubs, and other plant life 
3. Removing abandoned utilities 
4. Excavating topsoil 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Coordinate with Owner or their Authorized Representative. Contractor shall verify 
existing plant life designated to remain is tagged or identified.  

B. Contractor shall coordinate with Engineer and Owner to ensure all sensitive habitat 
(plant communities, wetlands, etc.) is delineated and construction fencing is installed 
prior to and Site clearing activities. 

3.2 PREPARATION 

A. Humboldt County Encroachment Permit must be obtained by Contractor prior to 
conducting any work in the County right of way. 

B. Notify Owner’s Construction Manager a minimum of twenty (20) working days prior to 
the start of tree removal. 

C. Call Underground Service Alert (USA) service at 811 not less than two (2) working days 
before performing Work. 
1. Request Underground Utilities to be located and marked within, and 

surrounding, construction areas. 

3.3 PROTECTION 

A. Locate, identify, and protect utilities indicated to remain from damage. 

B. Protect trees, plant growth, and features designated to remain. 

C. Protect benchmarks, survey control points, and existing structures from damage or 
displacement. 

3.4 CLEARING 
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A. Clear areas required for access to Site and execution of Work to minimum depth of  
6 inches or through full depth of topsoil. 

B. Stockpile topsoil for placement after final grading.  

C. Protect topsoil from erosion. 

D. Where required and directed by the Engineer, all trees, stumps, large roots, buried logs, 
decayed vegetable matter, heavy growth of grass and weeds, and all other objectionable 
material shall be removed from the Site of Work.  

E. Where the removal of large trees is required, it will be necessary to remove all major 
root systems. Refer to the Geotechnical Investigation Report for replacement fill 
requirements. 

F. Clear undergrowth and deadwood, without disturbing subgrade. 

G. Contractor shall coordinate with Geotechnical Engineer prior to the start of any 
excavation, subgrade preparation, or placement of fill. 

3.5 REMOVAL 

A. Remove debris, rock, and extracted plant life from Site. 

B. Remove all trash from within the Work area limits. 

C. Remove abandoned utilities. Indicate removal termination point for underground 
utilities on Record Documents. Removal, handling, storage, and disposal of any existing 
asbestos cement pipe shall comply with all regulatory requirements. 

D. Continuously clean up and remove waste materials from Site. Do not allow materials to 
accumulate on Site. 

E. Do not burn or bury materials on Site. Leave Site in clean condition.  

F. Contractor shall be responsible for waste disposal at approved disposal site. 
1. See “Section 01 74 19 Construction Waste Management and Disposal.” 

END OF SECTION 
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SECTION 31 23 24 

CONTROLLED LOW STRENGTH MATERIAL (CLSM) 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Controlled low strength materials (CLSM), in accordance with the requirements of the 
Contract Documents. 

a. Flowable Fill (Slurry Backfill): Trench Backfill 

b. Sand Cement Slurry: Trench Plugs  

c. Pressure Grout: For abandonment of existing pipelines 

d. Lean Cement Slurry: Gaps between footing and adjacent grounds 

1.2 SUBMITTALS 

A. Preliminary mix designs which show the proportions and gradations of all materials proposed 
for CLSM trial batch tested for compressive strength by an independent testing laboratory 
acceptable to the Engineer. 

B. Certified Delivery Tickets: 

1. Where ready-mix CLSM is used, Contractor shall provide certified delivery tickets at the time 
of delivery of each load. Each certificate shall show the state certified equipment used for 
measuring the total quantities by weight of  

a. Cement  

b. Fly ash 

c. Sand 

d. Each class of aggregate  

e. Admixtures 

f. Amounts of water in the aggregate and added at the batching plant as well as the 
amount of water allowed to be added at the Site for the specific design mix 

g. The mix number  

h. Total yield in cubic yards  

i. Time of day, to the nearest minute, corresponding to: 
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i. when the batch was dispatched 

ii. when it left the plant 

iii. when it arrived at the job  

iv. time that unloading began  

v. the time that unloading was finished. 

C. Where a portable batch plant is used provide certified batch tickets that show the batch 
quantities for each mix component as required for the certified delivery tickets above. 

1.3 QUALITY ASSURANCE 

A. Referenced Standards: 

1. ASTM-International (ASTM) C31: Standard Practice for Making and Curing Concrete Test 
Specimens in the Field 

2. ASTM C39:  Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens 

3. ASTM C143: Standard Test Method for Slump of Hydraulic-Cement Concrete  

4. ASTM C150: Standard Specification for Portland Cement 

5. ASTM C403: Standard Test Method for Time of Setting of Concrete Mixtures by Penetration 
Resistance 

6. ASTM C618: Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan 
for Use in Concrete 

PART 2 PRODUCTS 

2.1 GENERAL 

A. CLSM shall consist of cement, fly ash, fine aggregate, water, and admixtures that is placed, 
consolidated, and cured to produce a controlled low strength material that fills all spaces.  

B. The fully cured regular strength CLSM shall meet the strength requirements herein and be 
capable of excavation by a small backhoe. 

2.2 MATERIALS 

A. Cement shall conform to ASTM C150, Type II. 

B. Mixing water shall be clean and potable water. 

C. Admixtures shall meet the requirements of “Section 03 33 00 Cast-in-Place Concrete”. 

D. Sand: 

1. Fly ash shall be Class C or Class F in conformance with ASTM C 618. 
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2.3 DESIGN REQUIREMENTS 

A. The water-cement ratio shall not exceed 3.5. 

B. The minimum cement content shall be 50 pounds per cubic yard. 

C. Fly ash may be used to improve flow-ability of the fresh CLSM and to regulate the strength. 

D. Flowable Fill (Slurry Backfill):  

1. The compressive strength for flowable fill shall be within the range of 50-100 pounds per 
square inch (psi) when tested at 28 days.  

2. Flowable fill shall be excavatable.  

3. Flowable fill shall be a stabilized sand or lean cement mix. 

E. Sand Cement Slurry: 

1. The compressive strength for sand cement slurry used for utility trenches shall be a 
minimum of 500 psi when tested at 28 days.  

F. Pressure Grout: 

1. Pressure grout for pipeline abandonment shall be lean cement mix freely flowing and 
capable of filling entire extent and cross section of pipe to be abandoned. 

2. See Flowable Fill (slurry backfill) for strength requirements. 

G. Lean Cement Slurry: 

1. The compressive strength for lean cement slurry used for filling gaps between foundation 
footings and adjacent ground shall be a minimum of 100 psi when tested at 28 days.  

2.4 CONSISTENCY AND MIXING 

A. The consistency of the fresh CLSM shall be that of a thick liquid so that it flows readily and fills 
spaces and voids around the pipe and structures. 

B. Consistency of the CLSM used for trench plugs and lean cement slurry shall be as measured by 
a slump which shall not exceed 8 IN when tested by ASTM C143.  

C. The consistency of CLSM used for flowable fill (slurry backfill) shall be of a slump that permits 
the stable placement of the material on slopes consistent with the site topography. 

D. The freshly mixed CLSM shall have a uniform consistency and appearance just before 
placement. 

E. The mixing method and time shall be that which is required to produce a uniform mixture of 
cement, fly ash, aggregate, admixtures, and water. 

2.5 MEASUREMENT OF CEMENT, FLY ASH, AGGREGATE, AND WATER 

A. The amount of cement, fly ash, and aggregate entering into each batch shall be determined by 
direct weighing equipment furnished by Contractor and acceptable to Engineer. Where batches 
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are proportioned to contain an integral number of conventional sacks of cement, and the 
cement is delivered at the mixer in the original unbroken sacks, the weight of the cement 
contained in each sack may be taken without weighing as 94 pounds. 

B. The quantity of water entering the mixer shall be measured by a suitable water meter or other 
measuring device of a type acceptable to the Engineer and capable of measuring the water in 
variable amounts within a tolerance of 1 percent. 

PART 3 EXECUTION 

3.1 PLACEMENT 

A. As CLSM is placed in excavations, it shall be thoroughly settled and compacted, throughout the 
entire depth of the layer that is being consolidated, into a dense, homogeneous mass, filling all 
spaces and voids and bringing only a slight excess of water to the exposed surface. The CLSM 
shall be placed and consolidated by means that will not cause segregation of the mix. 

B. If vibrators are used, they shall be high speed power vibrators (8,000 to 10,000 rotations per 
minute [rpm]) of an immersion type in sufficient number and with standby units as required. 

C. Contractor shall use placement methods that ensure that the CLSM completely fills all spaces 
and voids around the footings, spaces between pipes and trench walls, spaces between pipes, 
gaps between footings, keyways in trench plugs, and spaces and voids around adjacent and 
crossing utilities. The placement method shall achieve complete consolidation and contact 
between the CLSM and surrounding materials. 

D. CLSM shall not be placed when the air temperature is below 40 degrees Fahrenheit (oF). The 
temperature of the fresh CLSM shall be 50 oF or greater at the time of placement. CLSM shall 
not be placed during inclement weather, when the trench contains water, or when the bottom 
or walls are frozen or contain frozen material. Flowable fill shall be protected from freezing 
temperatures during installation and curing. 

E. The Contractor shall not permit the floatation of the pipe where CLSM is used as utility trench 
backfill.  

F. Pressure Grout:  

1. Provide machinery, tools, and equipment necessary for proper execution of the Work, 
including but not limited to pumps, mixers, and relief ports. 

2. Before applying pressure grout in pipes to be abandoned, coordinate with Engineer for hole 
location and dimensions. 

3. Do not drill more holes during the day’s operations than can be grouted during the same 
day, unless otherwise specified by the Engineer. 

4. After grouting has been completed, plug holes immediately. 

3.2 PROTECTION OF CLSM 

A. CLSM that has been placed shall be protected from equipment, traffic, and backfilling 
operations until the surface has achieved an initial set and has hardened enough to develop a 
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minimum penetration number of 650 when tested in accordance with ASTM C 403. 

3.3 TESTING 

A. The cost of production quality tests on cement, fly ash, aggregates, and CLSM will be borne by 
Contractor. 

B. Freshly mixed CLSM and constituent materials for testing shall be supplied by Contractor at no 
cost to Owner, and Contractor shall provide assistance to the Engineer in obtaining all samples, 
and disposal and cleanup of excess material. 

C. CLSM must meet specified requirements including compressive strength. 

D. Field Compression Tests: 

1. Compression test specimens will be taken during construction from the first placement of 
CLSM and at intervals thereafter as selected by Engineer or their Authorized Representative. 
Each set of test specimens will be a minimum of three cylinders for each 200 cubic yards of 
CLSM placed, with a minimum of three cylinders for each location where CLSM is used. 

2. Specimens shall be 6 inches in diameter by 12 inches high cylinders. 

3. Compression tests will be performed in accordance with ASTM C 39. One test cylinder will 
be tested at 7 days and one at 28 days. The remaining cylinder will be held to verify test 
results, if needed. 

4. Furnish slump testing equipment and test slump in accordance with ASTM C143. 

END OF SECTION 
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SECTION 31 23 33 

TRENCHING AND BACKFILL 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes:  

1. Trench excavation 

2. Shoring 

3. Dewatering 

4. Unsuitable subgrade removal and replacement 

5. Trench backfill and compaction 

6. All other associated Work involved in trench excavations. 

B. Related Sections: 

1. “Engineering Geologic and Geotechnical Investigation Report Proposed Water System 
Improvements for the Garberville Sanitary District, Humboldt County, California-Revision 1” 
(SHN, 2023) 

2. Section 31 50 00—Excavation Support and Protection 

3. Section 01 33 00—Submittal Procedures 

4. Section 01 70 00—Execution and Closeout Requirements  

5. Section 31 23 24: Controlled Low Strength Material 

1.2 REFERENCES 

A. American Association of State Highway and Transportation Officials (AASHTO): 

1. AASHTO T 180–Standard Specification for Moisture-Density Relations of Soils Using a 4.54 
kg (10-lb) Rammer and a 457 mm (18 in.) Drop 

B. ASTM-International (ASTM): 

1. ASTM D698–Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 
Standard Effort (12,400 ft-lbf/ft3 [600 kN m/m3]) 

2. ASTM D1557–Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/ft3 [2,700 kN m/m3]) 
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3. ASTM D6938–Standard Test Method for In-Place Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth) 

C. California Department of Transportation (Caltrans): 

1. Standard Specifications, current edition. 

D. California Occupational Safety and Health Administration (Cal-OSHA): 

E. Any Work within the street, highway, or right-of-way shall be performed in accordance with the 
requirement of the governmental agencies having jurisdiction and shall not begin until all of 
those governing authorities have been notified. 

1.3 SUBMITTALS 

A. Refer to “Section 01 33 00: Submittal Procedures.” For Submittal requirements 

B. Import Materials: Submit information regarding all materials to be imported to the Project Site 
for use as engineered fill, aggregate base, or other materials required to accomplish the 
trenching/backfill element of this Project including, but not limited to,    

1. Lab testing information for all aggregate base material being used on the Project 

2. Mix designs for any slurry cement used on the Project.  

a. Refer to Section 31 23 24: Controlled Low Strength Material for Submittal requirements. 

3. Material Source 

4. Submit, in air-tight containers,  5-gallon of each type of aggregate base fill to testing 
laboratory. 

5. Submit samples of drain rock to the Engineer. 

C. Load slips for all material delivery trucks shall be delivered to the job Site with the truck. The 
Contractor shall retain all load slips and shall make them available to the Engineer upon 
request. 

D. Excavation Shoring and Bracing Plan (when applicable). Refer to “Section 31 50 00:             
Excavation Support and Protection” for Submittal requirements. 

1.4 CLOSE OUT SUBMITTALS 

A. Refer to “Section 01 70 00: Execution and Closeout Requirements” 

B. Project Record Drawings: Accurately record locations of utilities remaining, re-routed utilities, 
new utilities, and newly discovered utilities by horizontal dimensions, elevations, inverts, and 
slope gradients. 

1.5 QUALITY ASSURANCE 

A. Contractor shall be responsible for providing representative samples of materials for 
laboratory analysis for conformance to these Specifications. 
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B. The Owner will pay for the first test of all materials testing required in these Specifications. The 
Owner will pay for additional testing as necessary and back charged to the Contractor for 
additional testing required as a result of failed tests. 

C. The Owner will pay for labor and materials for the first compaction test in accordance with 
these Specifications and the Drawings. Additional tests resulting from failed tests will be paid 
for by Owner and back charged to the Contractor. 

D. Use only new materials and products unless existing materials or products are specifically 
shown otherwise on the Drawings to be salvaged and re-used. 

E. All materials, components, assemblies, Work quality, and installation are to be observed by the 
Owner's Inspector of Record. Work not so inspected is subject to uncovering and replacement. 

F. Geotechnical Investigation: 

1. A Geotechnical Investigation report has been prepared for this Project. Contractor is 
responsible for being aware of the requirements provided in the Geotechnical Investigation 
Report. 

2. Compaction densities specified for structural fills under footings, slabs, or pavements shall 
be determined in accordance the Geotechnical Engineer’s written recommendations. 

G. The representatives of the Owner’s testing lab will not act as supervisor of construction, or 
direct construction operations. Neither the presence of the Owner’s testing lab representatives 
nor the testing by the Owner’s testing lab shall excuse the Contractors or Subcontractors for 
defects discovered in their Work during or following completion of the Project. Correction of 
inadequate compaction or moisture content is the sole responsibility of the Contractor. 

H. Tests: See “PART 3: EXECUTION” for compaction testing. 

I. Contractor shall be solely responsible for all subgrades built. Failures resulting from 
inadequate compaction or moisture content are the responsibility of the Contractor. 
Contractor shall be solely responsible for any, and all, repairs. 

J. All materials shall conform to the applicable sections of the State of California Department of 
Transportation (Caltrans) Standard Specifications, most current edition, unless otherwise 
specified in these Specifications or on the Drawings.  In addition, all materials testing 
performed to provide quality assurance shall be in accordance with “Section 01 40 00–Quality 
Requirements”.   

K. Contaminated Soil Procedure: If the Contractor or any of the Contractor’s agents or employees 
encounters or discovers materials that appear, by visual or olfactory inspection, to contain 
regulated or hazardous materials (as defined by the California Environmental Protection 
Agency) during the performance of the Work, the Contractor shall inform the Engineer 
immediately and suspend Work in the affected area until the Engineer has inspected the 
location and materials in question. Operations in the affected area shall be resumed only upon 
written notice by the Engineer. 

L. Results of materials testing shall be submitted to the Engineer within two (2) working days of 
test completion. 
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1.6 PROTECTION 

A. Protect all benchmarks, survey control points, existing structures, fences, roads, sidewalks, 
paving, curbs, and other items as necessary from trenching activity. 

B. Protect above or below grade utilities that are to remain. 

C. Protect trees, plant growth, and features designated to remain. 

D. Protect stockpiles from erosion and deterioration of materials. 

E. Repair damage to any existing Site features that are to remain.  

F. Repair and restoration shall be equal to quality and appearance of prior condition and to the 
satisfaction of the Owner’s Representative. 

G. Subgrade Protection:  Refer to the Geotechnical Investigation Report. 

H. Surface Drainage:  Provide for surface drainage during period of construction in manner to 
avoid creating nuisance to adjacent areas. The Contractor shall make a reasonable effort on a 
daily basis to keep all excavations and the Site free from water during entire progress of Work, 
regardless of cause, source, or nature of water. 

I. Adjacent streets and sidewalks shall be kept free of mud, dirt, or similar nuisances resulting 
from earthwork operations.  

J. The Site and adjacent influenced areas shall be watered as required to suppress dust nuisance. 
Dust control measures shall be in accordance with the local jurisdiction.  

K. Refer to Project Stormwater Pollution Prevention Plan (SWPPP) 

1.7 GRADE STAKES AND LINES 

A. All grading and subgrading shall be controlled by Contractor-installed intermediate grade 
stakes and lines necessary to obtain the finished grade elevations shown or implied in the 
Drawings. Subgrade and finish grade surfaces shall conform to the control planes established 
by these grade stakes and lines. 

B. Protect and maintain all existing benchmarks, monuments, and other reference points. If 
disturbed or destroyed, they shall be replaced at the Contractor's expense. 

C. Contractor shall set temporary benchmarks as necessary to properly complete construction 
operations. 

1.8 SURVEYING 

A. Contractor shall be responsible for hiring a licensed professional surveyor to perform all 
surveying, layout, and staking.  

1.9 WARRANTY 

A. Refer to General Conditions. 

1.10 DELIVERY, STORAGE, AND HANDLING 



Garberville Tank Replacement Trenching and Backfill 
Technical Specifications – 100% Submittal 31 23 33-5 April 2024 

 P:\Eureka\2022\022067-GSD-Water\PUBS\specs\100%-Submittal\DWR\312333-TrenchingAndBackfill.docx 

A. Transport, store, and handle all materials in strict accord with the local jurisdiction. 

B. When necessary, coordinate with Owner to store materials on Site in advance of need. 

C. Prevent contamination. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. General: 

1. Plan/Specification Coordination:  

a. It is the intent of the developers of these Project Documents that materials listed on the 
Drawings shall be named to match the materials listed in this section.  

b. If the Contractor encounters material named on the Drawings, and not described in this 
section, either during the bid or construction phases of the Project, the Contractor shall 
request that the material be described fully before preparing a bid or installing 
materials.  

c. The Contractor shall not make assumptions as to the specifications of any material not 
explicitly described in this Specification section. 

2. Material Specifications listed on the Drawings, where applicable, shall supersede those 
listed in this Section. 

B. Engineered Fill Materials:  All fill shall be of approved local materials supplemented by 
imported fill if necessary. "Approved" local materials are defined as local soils tested and 
approved by Geotechnical Engineer. Refer to the Project Geotechnical Investigation Report for 
detailed guidance on engineered fill materials and compaction criteria. 

C. Imported Fill: Imported fill shall be free of contaminants and meet the specifications for 
“Select Engineered Fill” outlined in the Geotechnical Investigation Report.  

1. All import fill material shall be tested and approved by Geotechnical Engineer or the 
Authorized Representative prior to transportation to the Site. 

2. Sample testing of proposed import fill materials shall be performed and approved by the 
Engineer prior to use at the Site.  

3. Results of the testing analysis shall be sent to the Owner and Engineer. Results shall be 
submitted within two (2) working days of test completion. 

D. Native Backfill: Native backfill shall consist of material excavated during the course of the 
Project, shall be free of organic and other deleterious material, and shall meet the 
requirements of “Select Engineered Fill” outlined in the Geotechnical Investigation Report. 

E. Native Topsoil: Native topsoil shall consist of material excavated from the upper soil layer 
(from the surface to a depth of approximately 6 inches) during the course of the Project. Native 
topsoil shall be stockpiled separately from native subsoil. Provide soil material free from 
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deleterious substances, containing no rocks or lumps more than 2 inches in greatest 
dimensions.  

F. Imported Topsoil: Imported topsoil shall be sandy loam; shall be friable; shall have a high 
degree of fertility; and shall be free of weeds, clods, roots, rocks, gravel, sticks, brush, and 
other deleterious material.  An imported topsoil analysis shall be submitted to the Engineer for 
approval prior to delivery of any imported topsoil to the Project Site.  If the Engineer rejects any 
portion of the delivered soil for any reason, it shall be removed immediately at no cost to the 
Owner.  The Contractor shall be responsible for maintaining all placed topsoil until the Project 
has been accepted. 

G. Aggregate Base:  Aggregate base shall be Class 2 aggregate base (3/4-inch maximum) and 
shall conform to Section 26, “Aggregate Bases” of the Caltrans Standard Specification. 
Aggregate base material shall be free from organic matter and other deleterious substances 
and shall be of such nature that it can be compacted readily under watering and rolling to form 
a firm, stable base. For Class 2 aggregate base below paved surfaces, the aggregate shall have 
at least 50% crushed course particles with at least one fractured face using Caltrans Test 
Method 205. Refer to the Project Geotechnical Investigation Report for detailed guidance on 
aggregate base materials and compaction criteria. 

H. Permeable Material: Permeable material shall consist of crushed rock conforming to the 
following gradation requirements, unless otherwise approved by the Engineer: 

Sieve Size Percent Passing 
3/4-inch 90-100 
1/2-inch 30-60 
3/8-inch 0-20 

No. 4 0-5 

1. The portion of the material that is retained on a 3/8-inch sieve shall contain at least 50 
percent of particles having 3 or more fractured faces. Not over 5 percent shall be pieces 
that show no fractured faces. Rounded rock material (commonly called “washed rock”) that 
shows little evidence of the crushing process is not acceptable and will be rejected. 

I. Slurry Cement Backfill: Refer to “Section 31 23 24: Controlled Low Strength Material” 

J. Sand Bedding: Sand bedding and cover shall have a minimum sand equivalent of 30 and shall 
be uniformly graded from No. 4 to 200 mesh screen.  

K. Stabilization Material: In accordance with Geotechnical recommendations 

L. Water: Contractor shall furnish all required water for construction purposes, including 
compaction and dust control. Water shall be clean, potable, and free of oil, acids, salts, and 
other deleterious substances.  

M. Engineering Fabrics (Geotextile Materials): 

1. Engineering fabrics used for subgrade separation, filtering, and rock slope protection 
applications shall conform to “Section 88: Geosynthetics” of the Caltrans Standard 
Specifications unless otherwise specified in the Geotechnical Investigation Report.  

N. Planting Materials: 
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1. Seeding, Soil Supplements, and Mulch:  Furnish and install in accordance with State of 
California Department of Transportation, Standard Specification Section 20 “Landscape.” 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Existing Utilities on the Drawings may be shown incorrectly or not at all. The Contractor shall 
contact Underground Service Alert (USA) at 811 at least forty-eight (48) hours, but not less than 
two (2) working days, prior to any demolition or excavation and request field markings of all 
underground utilities. 

1. Contractor shall inform the Owner and Engineer no later than two (2) days prior to the date 
scheduled for the utility locator service to be on Site. 

B. Verify that survey benchmarks and intended elevations for the Work are as indicated. 

C. Contractor shall acquaint themselves with all Site conditions. If unknown active utilities are 
encountered during Work, notify Engineer promptly for instructions. Failure to notify will make 
Contractor liable for damage to these utilities arising from Contractor's operations subsequent 
to discovery of such unknown active utilities. 

D. Existing conditions are shown on the Drawings to the extent known. If the Contractor 
encounters any deviation between actual conditions and those shown, they shall immediately 
notify the Engineer before continuing Work. Unknown buried utility lines may exist. If 
encountered, notify Engineer immediately for direction and re-direct work to avoid delay. 
Failure to notify will make Contractor liable for damage to these utilities arising from 
Contractor's operations subsequent to discovery of such unknown active utilities. 

E. Cooperate and coordinate with Owner’s Representative and utility companies in keeping 
respective services and facilities in operation. Repair damaged utilities to satisfaction of utility 
district. 

F. Do not interrupt existing utilities serving occupied facilities without proper notification to, and 
written direction from, Engineer. 

3.2 SAFETY 

A. Adequate protection measures shall be provided to protect workers and passers-by on and off 
the Project Site. Adjacent property shall be fully protected throughout the operations. Blasting 
will not be permitted. Prevent damage to adjoining improvements and properties both above 
and below grade. Restore such improvements to original condition if damage occurs. Replace 
trees and shrubs outside construction area disturbed by operations. 

B. In accordance with generally accepted construction practices, the Contractor shall be solely 
and completely responsible for working conditions at the job Site, including safety of all 
persons and property during performance of the Work. This requirement shall apply 
continuously and shall not be limited to normal working hours. 

3.3 CLEARING AND GRUBBING AND SITE PREPARATION 
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A. Refer to “Section: 31 10 00 Site Clearing”  

B. Take necessary steps to ensure that service is not interrupted. If water or sewer service to any 
residents, buildings, or facilities within the Work area will be interrupted during portions of the 
Work, the Contractor shall coordinate with Owner with respect to the required notice to 
affected residents.  

C. Identify required lines, levels, contours, and datum locations. 

D. Grade top perimeter of trenching area to prevent surface water from draining into trench. 
Provide temporary means and methods, as required, to maintain surface water diversion until 
no longer needed, or as directed by the Engineer. 

E.  Prior to trenching operations, remove all debris off Site.  

F. Remove trees and shrubs indicated.  Remove stumps, main root ball, and root systems where 
specified. 

G. Clear undergrowth and deadwood, without disturbing subsoil. 

H. Remove debris, rock, and extracted plant life from Site. 

I. Remove paving, curbs, other concrete material, and other miscellaneous debris to facilitate 
construction.  Neatly saw cut edges at right angle to surface. 

J. Remove or grout fill abandoned utilities as shown on the Drawings.  Indicate removal 
termination point for Underground Utilities on Record Documents. 

K. Do not burn or bury materials on Site.  Leave Site in clean condition.   

L. Dispose of materials at an approved offsite disposal site. 

M. Refer to Geotechnical Investigation Report for further additional guidance on Site preparation. 

3.4 TRENCHING 

A. Trench Excavation 

1. The Contractor shall perform all excavation required to accomplish the construction, 
regardless of the type, nature, or condition of material encountered.  

2. Excavations within 24 inches of marked Underground Utilities shall be dug with hand tools. 

3. The Contractor shall excavate the trench to the elevations, lines, and grades shown on the 
Drawings. Allowance shall be made within the excavation for shoring, forms, working space, 
bedding, and backfill.  

4. Over-excavation below the grade lines shown on the Drawings or established by the 
Engineer shall be backfilled at the Contractor’s sole expense with trench backfill material 
approved by the Engineer and compacted to specified densities (including over-excavation 
required to remove existing utilities shown on the Drawings as to be removed). Over-
excavation required due to unsuitable subgrade soils is addressed in this Specification. 

5. The Contractor shall control excavations through careful backfill and shoring placement 
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that prevents trench wall sloughing and shall remove all material that sloughs into the 
trench. In addition, all voids or cavities that result from sloughing trench walls shall be 
backfilled and compacted with the same material at the same compaction/vibration 
requirements as shown on the trench detail for that section of trench.  

6. If, in the opinion of the Engineer, additional asphalt, concrete, or other surface material 
must be removed to adequately compact or vibrate the backfill placed in these voids or 
cavities, the Contractor shall sawcut and remove the surface material to the limits of the 
voids or cavities as directed by the Engineer.  

7. All costs associated with the removal of material that has sloughed into the trench, 
placement and compaction of the additional backfill material, and the sawcutting, removal, 
and patching of additional surface material shall be the sole responsibility of the Contractor, 
and no additional payment will be made to the Contractor for this Work. 

B. Trench Shoring and Safety 

1. Refer to “Section 31 50 00 Excavation Support and Protection” for requirements. 

2. The Contractor shall furnish and install all shoring and bracing required to support the 
trench walls for the protection of all personnel working in the excavation. Shoring and 
bracing shall be removed in a manner that protects the workers and prevents sloughing of 
trench walls. 

3. The Contractor is solely responsible for the safety of all workers, the general public, and 
private and public property within the Project Site for the duration of the Project. This 
responsibility shall be in effect at all times. 

C. Trench Dewatering 

1. The Contractor shall dewater all excavations for pipelines, sewer laterals, water main fittings 
and valves, and other underground items to keep groundwater out of the excavation.  

2. Water and residual sewage will not be allowed in excavations during bedding, concrete 
pours, or backfill and compaction.  

3. If excessive groundwater is present and cannot be adequately controlled, the Engineer may 
deem the bottom of the trench unsuitable for placement of bedding material. 

4. The Contractor shall have pumps on hand of sufficient capacity and horsepower to pump all 
residual water and sewage from sewer mains, laterals, and services that may be anticipated 
entering the trench, from existing water mains and services as they drain, and from existing 
sewer laterals downstream from the bypass point. 

5. The Contractor shall provide/construct sedimentation measures to contain sediment from 
dewatering operations from migrating into the storm drain system of waterways. 

D. Unsuitable Subgrade and Backfill 

1. Unsuitable subgrade is native trench material at subgrade that, in the opinion of the 
Engineer, is unsuitable to use as a pipe bed and must be removed to provide a solid 
construction surface.  
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a. Examples of this type of subgrade are plant material, logs, trash, wood chips and debris, 
mud, soft or spongy soil, and similar materials. It DOES NOT refer to material that 
sloughs into the trench from the sidewalls due to insufficient trench shoring and must be 
dug out.  

b. If unsuitable material is encountered under the pipe, the Engineer shall direct the 
Contractor as to the total volume of unsuitable material to be removed PRIOR to its 
removal from the trench. 

2. Once the unsuitable material has been excavated to the satisfaction of the Engineer, the 
Contractor shall backfill the over-excavation up to the elevations, lines, and grades shown 
on the Drawings or as shown on survey staking cut sheets provided by the Engineer or 
Project Surveyor.  

3. Backfill material for unsuitable over-excavations shall be stabilization material in 
accordance with the Geotechnical recommendations, as approved by the Engineer, unless 
otherwise directed by the Engineer or indicated on the Drawings. 

a. If, upon over-excavation, the resulting subgrade, in the opinion of the Geotechnical 
Engineer, is still unsuitable to use as a compaction bed, the Contractor shall backfill the 
over-excavation up to the elevations, lines, and grades shown on the Drawings.  

b. If the length of the stabilization material placement exceeds 20 feet as measured along 
the trench, the Contractor shall construct slurry cement waterstops that extend from 12 
inches above the top of the pipe to the bottom of the over-excavation every 20 feet 
measured along the trench.  

c. Slurry cement waterstops placed under these conditions shall be considered as trench 
backfill, and no additional payment shall be made to the Contractor for their inclusion in 
the trench backfill. 

i. If, in the opinion of the Engineer, an excessive amount of groundwater is flowing (not 
seeping) in the trench and cannot be removed from the trench by pumping, the 
Engineer may deem the trench subgrade unsuitable; however, this condition will not 
require removal of the unsuitable subgrade. Instead, the Engineer may opt to require 
the Contractor to place stabilization material for pipe bedding in the section of trench 
that the groundwater is flowing into.  

E. Incompatible Areas 

1. When pipelines cross through areas where compaction cannot occur (underneath large 
conduits or other obstacles), the Contractor shall bed and backfill the pipe (up to 12 inches 
above the top of the pipe or to the bottom of the obstacle, whichever is less) with slurry 
cement.  

a. Refer to “Section 31 23 24 Controlled Low Strength Material” for slurry cement 
requirements. 

F. Bedding and Backfill 

1. In general, 6 inches of pipe bedding shall be laid on firm, undisturbed native material true 
to line and grade. Refer to Drawings for requirements.  
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2. Bedding material shall be placed into the trench prior to pipe placement, shall be 
compacted to 90 percent relative compaction, unless specified otherwise in the Drawings, 
and shall be of the thickness specified on the trench detail on the Drawings.  

3. Bedding material under the coupling bells shall be hand-excavated so that there is a 
minimum clearance under the bell of 1 inch. 

4. Backfill material in the pipe haunching zone between the bottom of the pipe and the spring 
line of the pipe shall be “shovel-sliced” underneath the pipe overhang, then hand-tamped 
with J bars or pneumatic “pogo stick” to a relative compaction of 90 percent along the entire 
length of the pipe.  

a. Tamping with a shovel is not sufficient and does not meet this requirement. 

i. Backfill material from the spring line of the pipe to the bottom of the trench patch 
shall be of the material, thickness, and compaction shown in the trench detail on the 
Drawings. 

b. Slurry cement backfill shall be consolidated using motor-driven vibrators to remove all 
voids and shall be placed in the Work within one hour after mixing.  

i. The vibrator used shall be large enough to vibrate the slurry cement to the 
satisfaction of the Engineer.  

ii. The slurry cement mixture shall contain enough water that it “flows” into the hole left 
when the vibrator is removed.  

iii. Slurry material that does not “flow” into the hole left by the vibrator shall have water 
added to it in the truck in an amount sufficient to attain a “flowing” behavior.  

iv. Slurry cement shall not be covered with other material for at least 4 hours after 
placement. 

v. Refer to “Section 31 23 24 Controlled Low Strength Material” for slurry cement 
requirements 

vi. Contractor shall be responsible for ensuring that piping does not float during 
placement or curing of slurry cement.  

5. Class 2 aggregate base backfill shall be placed in lifts as directed by the Engineer. The 
maximum lift thickness will be determined by the Engineer based upon the compaction 
method being employed; however, the maximum lift thickness when hand-operated 
compaction devices are used shall not exceed eight (8) inches. 

G. Trench Bedding and Backfill Compaction 

1. Trench bedding and backfill shall be compacted to the densities shown on the trench detail 
on the Drawings, and as specified in this Section.  

2. Compaction testing shall be performed by the Engineer to determine whether or not the 
Contractor’s compaction efforts are meeting the minimum compaction requirements.  
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a. Trench bedding and backfill that fails compaction tests shall be re-compacted as 
necessary to meet the minimum compaction requirements at the sole expense of the 
Contractor. 

H. Work Quality Guarantee 

1. The Contractor shall guarantee their trench Work against settlement for a period of 1 year 
after the Notice of Completion has been filed. During this time, the Contractor shall repair, 
at their own expense and to the satisfaction of the Engineer, all failed trench backfill and 
resurfacing.  

2. For the purpose of this Contract, failure shall be deemed to have occurred if any of the 
following conditions exists: 

a. On paved streets, a depression in a pavement patch of 1/8 inch (0.01') below the sides of 
the uncut portion of pavement (includes trench lines and pavement widening). 

b. Along shoulder areas, behind sidewalks, and in other unpaved portions of the 
right-of-way, a depression of ¾ inch (0.06') below the average of the sides of the uncut 
portion. 

c. Across all fields, pastures, or areas untraveled by automotive equipment, a depression 
causing the ponding of water between the sides of the uncut portion. 

d. Any other settlement that causes drainage problems or concentrations of water to run 
along the excavation line. 

3.5 TOLERANCES 

A. Top Surface of General Backfilling:  Plus or minus 1 inch from required elevations 

3.6 FIELD QUALITY CONTROL 

A. See “Section 01 40 00 Quality Requirements” for general requirements for field inspection and 
testing. 

B. Perform compaction density testing on compacted fill in accordance with ASTM D6938. 

C. Evaluate results in relation to laboratory compaction curve determined by testing 
uncompacted material in accordance with ASTM D1557 ("modified Proctor"). 

D. Installations within County roadways shall be installed and tested in accordance with County 
standards. 

E. If tests indicate Work does not meet specified requirements, remove Work, replace, and retest. 
The costs for re-testing due to failed tests will be paid by Owner and back charged to 
Contractor. 

F. Testing Frequency: Every 1-foot lift of compacted backfill, minimum of one (1) test every 50 feet 
of trench length. 

3.7 CLEANING 

A. Maintain unused materials in a neat, compact stockpile. 
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B. Remove excess materials from Site once construction is complete 

END OF SECTION 
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SECTION 31 50 00 

EXCAVATION SUPPORT AND PROTECTION 

PART 1 GENERAL 

1.1 DESCRIPTION 

A. This section covers requirements for trench and excavation shoring and construction 
techniques for general safety, worker protection, and protection of adjacent property from the 
hazards of caving ground.  These requirements include all items covered by the U.S. 
Department of Labor and the California Occupational Safety and Health Administration (Cal-
OSHA), including, but not limited to, the following: 

1. Embankment Excavations 

2. Trench Excavations 

3. Structure Excavations 

1.2 CONTRACTOR'S RESPONSIBILITIES FOR SAFETY 

A. The Contractor shall be solely responsible for conditions of the Project Site, the safety of all 
workers and the public, and property for the duration of the Project.  This responsibility shall 
be in effect 24 hours a day, 7 days a week. 

B. Safety provisions shall conform to U.S. Department of Labor Occupational Safety and Health 
Administration (OSHA); Cal-OSHA; Chapters 18, 32, and 33 of the latest edition of the Uniform 
Building Code as adopted by the Owner; and all other applicable federal, state, county, and 
local laws, ordinances, codes, the requirements set forth herein, and any other regulations 
detailed in other sections of these Specifications. 

C. Where conflicts are found between any of the provisions above, the more stringent 
requirement, as determined by the Engineer, shall be followed. 

1.3 PERMITS REQUIRED 

A. The Contractor shall obtain a permit from the State Division of Industrial Safety (Cal-OSHA) for 
any excavation that falls under its jurisdiction and shall file a copy of the approved permit to 
the Engineer prior to initiating any Work covered under the permit. 

B. If the Contractor has obtained an annual permit covering the Work being done, a copy of the 
annual permit shall be filed with the Engineer.  In addition, the issuer of the permit shall be 
notified of the type of Work being done under this Contract. 

1.4 SAFETY ORDERS 

A. The Contractor shall have at the Project Site, either complete copies or suitable extracts of the 
Construction Safety Orders by Cal-OSHA. 
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1.5 SUBMITTALS 

A. Refer to “Section 01 33 00–Submittal Procedures:  Requirements for Submittals” 

B. Excavation Protection Plan: Describe sheeting, shoring, and bracing materials and installation 
required to protect excavations and adjacent structures and property; include structural 
calculations to support plan. 

C. For structural excavations, where required, The Contractor shall submit to the Engineer for 
review, a shoring and/or soil stabilization plan, including Drawings, sealed, and signed by a 
Civil or Structural Engineer currently registered in California.  The Contractor’s proposed plan 
may include combinations of different mechanisms or methods of shoring, sheeting, and slope 
stabilization systems where lay-back of the sides of the excavation may not be allowed due to 
Site constraints, including, but not limited to, soldier pile wall, secant wall, spiral nail wall 
systems, soil nailing systems, other mechanical reinforced soil systems, and anchored 
shotcrete-stabilized faces of excavation.  

D. For trenches and excavations requiring protection, the Contractor shall submit to the Engineer 
a detailed plan showing the proposed design of shoring, bracing, or other provisions to be 
made to protect the Work area from caving ground.  

E. Signed and sealed copies of calculations necessary to qualify the system shall be included with 
the plans 

F. Shoring and bracing plans shall be submitted at least 10 working days before the Contractor 
intends to begin trenching or excavation Work.  

1.6 SAFETY PLAN 

A. If the Contractor proposes to use trench jacks or speed shores, shoring and bracing plans shall 
show the length and type of shoring, vertical and horizontal spacing, and any vertical or 
horizontal wales.  Trench shields, when proposed or used, shall specify maximum allowed 
depth for the soils expected to be encountered. 

1.7 ENGINEER'S REVIEW 

A. The Engineer shall review the Contractor’s shoring and bracing plans to verify the general 
scope of the Work only. This review is not intended to include approval of the shoring system, 
or a review of the adequacy of the Contractor's safety supervisor, the safety program, or any 
safety measures taken in, on, or near the construction Site.  This review shall not in any way 
relieve the Contractor from sole responsibility for the design, construction, or installation; 
proper maintenance; and safety of such shoring. 

1.8 CONTRACTOR'S SUPERVISOR 

A. The Contractor shall appoint a qualified supervisory employee who shall be responsible for 
determining the type of shoring system to be used depending on local soil type, water table, 
and other pertinent parameters.  This supervisor shall have a minimum of 5 years experience 
in the directing of such trenching, excavation, and shoring work. 

B. The Contractor shall provide the name and certification of training for the designated, onsite 
competent person to the Engineer and the Owner’s representative.   
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PART 2 PRODUCTS–NOT USED 

PART 3 EXECUTION 

3.1 PERFORMANCE 

A. For support trenches more than 5 feet deep excavated through unstable, loose, or soft 
material, provide sheeting, shoring, bracing, or other protection to maintain stability of 
excavation.  Sheet, shore, and brace excavations to prevent danger to persons, structures, and 
adjacent properties and to prevent caving, erosion, and loss of surrounding subsoil. 

B. Design sheeting and shoring to be removed at completion of excavation Work. 

C. Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of 
filled excavations or adjacent soil. 

D. Repair damage to new and existing Work from settlement, water or earth pressure or other 
causes resulting from inadequate sheeting, shoring, or bracing. 

E. Repair damage to new and existing Work from installation and maintenance of sheeting, 
shoring, or bracing, or other provisions made to protect the Work area from caving ground. 

3.2 STRUCTURAL EXCAVATION 

A. Components of the Contractor’s Excavation Support and Protection System(s) shall not cause 
damage to existing structures or buried utilities/infrastructure not scheduled for demolition. 
Contractor is responsible for repairing damage to utilities, structures or fencing impacted by 
excavation Work. 

END OF SECTION 
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SECTION 32 12 16 

ASPHALT PAVING 

PART 1 GENERAL 

1.1 SUMMARY 

A. The Contractor shall furnish all material, equipment and labor required to construct hot mix 
asphalt pavement, including, but not limited to, placement of hot mix asphalt paving and tack 
coat. 

B. Related Sections: 

1. Section 01 74 19—Construction Waste Management and Disposal 

2. Section 31 00 00—Earthwork 

3. Section 31 23 33—Trenching and Backfill 

1.2 REFERENCES 

A. California Building Code (CBC): 

1. Chapter 11B–California Building Code: Accessibility to Public Buildings, Public 
Accommodations, Commercial Buildings and Public Housing 

B. California Department of Transportation (Caltrans): 

1. Standard Specifications, Current Edition. 

2. California Test 216—Method of Test for Relative Compaction of Untreated and Treated Soils 
and Aggregates 

3. California Test 231—Method of Test for Relative Compaction of Untreated and Treated Soils 
and Aggregates Using Nuclear Gages 

4. California Test 309—Method of Test for Determining Theoretical Maximum Specific Gravity 
and Density of Hot Mix Asphalt 

5. California Test 375—Determining the In-Place Density and Relative Compaction of Hot Mix 
Asphalt Using Nuclear Gages 

C. California Occupational Safety and Hazard Administration (Cal-OSHA): 

1. Title 8, Section 1590 (e). 

D. Any Work within the street, highway or right-of-way shall be performed in accordance with the 
requirement of the governmental agencies having jurisdiction, and shall not begin until all of 
those governing authorities have been notified. 
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1.3 SUBMITTALS 

A. Refer to “Section 01 33 00 Submittal Procedures.” 

B. Job mix formula in accordance with Caltrans Standard Specifications for all hot mix asphalt 
material being used on the Project. 

C. Load slips for all material delivery trucks shall be delivered to the job Site with the truck. The 
Contractor shall retain all load slips and shall make them available to the Engineer upon 
request. 

D. Sieve analysis from testing laboratories identifying rock/sand percentages. 

E. Sieve analysis from a testing laboratory identifying rock/sand percentages within the Class 2 
aggregate base rock. 

1.4 QUALITY ASSURANCE 

A. All materials shall conform to the applicable sections of the Caltrans Standard Specifications 
unless otherwise specified in these Specifications or on the Drawings.  

B. Use only new materials and products unless existing materials or products are specifically 
shown otherwise on the Drawings to be salvaged and re-used. 

C. All materials, components, assemblies, Work quality, and installation are to be observed by the 
Owner's Inspector of Record. Work not so inspected is subject to uncovering and replacement. 

D. The representatives of the Owner’s testing lab will not act as supervisor of construction, or 
direct construction operations. Neither the presence of the Owner’s testing lab representatives 
nor the testing by the Owner’s testing lab shall excuse the Contractors or Subcontractors for 
defects discovered in their Work during or following completion of the Project. Correcting 
inadequate compaction is the sole responsibility of the Contractor. 

E. Contractor shall provide verification that asphalt mix temperature meets the requirements of 
this Specification at time of application. 

F. Contractor shall be solely responsible for all subgrades built. Any repairs resulting from 
inadequate compaction are the responsibility of the Contractor. 

G. Sieve analysis from testing laboratories identifying rock/sand percentages within the asphalt 
mix shall have a testing date within 90 days of Contract signing. 

H. Sieve analysis from a testing laboratory identifying rock/sand percentages within the Class 2 
aggregate base rock shall have a testing date within 90 days of Contract signing. 

1.5 WARRANTY 

A. Refer to General Conditions.  

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Transport, store, and handle in strict accord with the local jurisdiction. 

B. Make delivery to Project Site when notified by Contractor verifying that the Project is ready to 
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receive the Work of this Section and that arrangements have been made to properly store, 
handle, and protect such materials and Work. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Aggregate Base:  See “Section 31 00 00 Earthwork.” 

B. Hot Mix Asphalt (HMA): Shall be Type “A” HMA and shall conform to the requirements for Type 
“A” HMA with 1/2-inch HMA Type A grading as specified in Caltrans Standard Specifications 
Section 39-2.02.  

C. Asphalt Binder:  Asphalt binder for Type “A” HMA shall be PG 64-16 as specified in Caltrans 
Standard Specifications Section 92 “Asphalt Binders.”   

D. Prime Coat: Prime coat on aggregate base will not be required. 

E. Tack Coat: Tack coat shall conform with Caltrans Standard Specifications Section 94 “Asphaltic 
Emulsions” and shall be applied in conformance with Caltrans Standard Specifications Section 
39-2.01C(3)(f) “Tack Coat.” Tack coat shall be Grade SS1 or RS1 and shall be applied to all 
vertical surfaces of existing pavement, curbs, gutters, and construction joints. 

F. Seal Coat: No seal coat will be required. 

G. Pavement Reinforcing Fabric: If pavement reinforcing fabric is required, it shall conform to 
Caltrans Standard Specifications Section 96-1.02J “Paving Fabric.” 

H. Crack Treatment: 

1. Crack Seal, if required, shall conform to Caltrans Standard Specifications Section 37-6 “Crack 
Treatments” and Section 41-5 “Joint Seals.” 

2. Crack seal treatment shall be “hot-applied” type. 

3. The Contractor shall provide the Engineer with a Certificate of Compliance for each 
shipment of crack sealant. The certificate shall certify that the sealant conforms to the 
Specifications and shall be accompanied with storage and heating instructions and 
calculations for the material. 

PART 3 EXECUTION 

3.1 PROJECT CONDITIONS 

A. Environmental Requirements: 

1. Base Course:  Do not lay base course on muddy subgrade, during wet weather, or when 
atmospheric temperature is below 40 degrees Fahrenheit (oF). 

2. Asphalt Surfacing:  Do not apply asphaltic surfacing on wet base, during wet weather, or 
when atmospheric temperature is below 50 oF. 
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3.2 PROTECTION OF WORK 

A. Curbs and other Work shall be covered with suitable material and protected from staining or 
damage by equipment or contact with oil, emulsion, and asphalt.  

B. All manholes, catch basins, and gratings shall be covered with suitable material so that no 
asphalt or emulsion will come in contact with the inside walls or floors of the structures. 

3.3 PAVEMENT GRINDING 

A. Pavement grinding, when required, shall be performed in accordance with the requirements of 
Section 39-3.04 and Section 42-3 of the Caltrans Standard Specifications, as specified in these 
Specifications, and as directed by the Engineer. 

B. The Contractor shall exercise care to avoid damaging existing concrete curbs and drainage 
facilities during all grinding operations. Damage to existing improvements shall be repaired at 
the Engineer’s direction, and at the sole expense of the Contractor. 

C. Prior to conducting grinding operations, the Contractor shall remove all weeds and dirt in the 
gutters and in cracks in the existing pavement surface to the satisfaction of the Engineer. The 
Contractor will not be permitted to use herbicides, and the method of weed removal shall be 
subject to the approval of the Engineer.  

D. The Contractor shall completely remove all existing raised reflective markers from the areas 
being ground. 

E. The ground areas shall be swept throughout the course of the grinding operations and shall be 
left thoroughly clean and clear of all grindings at the end of each working day. The Contractor 
shall exercise care to avoid spilling grindings into drainage inlets and culverts and shall 
promptly clean out any grindings that do spill into inlets or culverts. 

F. Prior to initiation of grinding operations, the Contractor shall lower all traffic boxes and 
manhole lids and frames within the limits of the Work. 

G. Abrupt edges shall not be left in place when traffic is allowed back into the grinding area. 
Where abrupt edges exist (mid-block or on cross streets or alleys), or where directed by the 
Engineer, the Contractor shall build a transition ramp no shorter than 25 feet long that spans 
the entire length or width of the abrupt edge, lifting traffic out of the ground area and onto the 
surrounding pavement. 

3.4 PAVEMENT SAWCUTTING 

A. Pavement saw cutting shall be performed with a wheel roller, pneumatic pavement cutter, or 
other saw cutting equipment approved by the Engineer.  

B. All pavement saw cutting shall be to the full depth of the pavement, regardless of depth. All 
pavement material inside the saw cut limits shall be completely removed. Saw cuts shall be 
straight and shall provide clean, solid, vertical faces free from loose or cracked material. All 
damaged or disturbed adjoining pavement shall be saw cut and removed. 

C. When saw cutting is necessary for utility, storm drain, or culvert installation, saw cutting shall 
be made 6 inches wider on all sides than the width of the excavation. 
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D. When possible, saw cuts shall be either parallel or perpendicular to the roadway centerline. 

E. The number of jogs in the saw cut lines shall be held to minimum and shall be subject to 
approval by the Engineer. The Contractor may be required to remove additional undisturbed 
pavement if, in the opinion of the Engineer, the lines are too erratic or contain too many jogs. 

3.5 INSTALLATION 

A. Subgrade shall be prepared in accordance with “Section 31 00 00 Earthwork” of these Project 
Specifications. Compaction and moisture content shall be verified immediately prior to 
placement of aggregate base. 

B. Cleaning:  Existing surfaces and new surfaces shall be clean of all dirt, sand, oil, or grease. All 
cracks shall be cleaned and free of all debris and vegetation.  

C. Base Placement 

1. Install in accordance with Caltrans Standard Specifications, Section 26. Compact to relative 
compaction of not less than 95 percent according to Caltrans 216/231.  

a. The material shall be deposited on the subgrade in such a manner as to provide a 
uniform section of material within five (5) percent tolerance of the predetermined 
required depth. Deposition will be by spreader box or bottom dump truck to prevent 
segregation of the material. The material so deposited on the subgrade shall have 
sufficient moisture, which in the opinion of the Engineer, is adequate to prevent 
excessive segregation. It shall then be immediately spread to its planned grade and 
cross-section.  

b. Undue segregation of material, excessive drifting or spotting of material will not be 
permitted.  

c. If in the opinion of the Site Geotechnical Engineer, the material is unsuitably segregated, 
it shall be removed or completely reworked to provide the desired uniformity. 

2. Moisture content and compaction of base material shall be tested immediately prior to 
placement of asphalt paving. 

D. Liquid Asphalt Tack Coat:  Apply as "tack coat" to all vertical surfaces of existing paving, curbs, 
walks, and construction joints in surfacing against which paving is to be placed.  

1. When being applied for paving fabric installation, tack coat shall extend 3 inches beyond the 
width of the paving fabric on all sides.  

2. Tack coat shall be applied in one application at a rate according to Caltrans Standard 
Specifications Section 39-2.01C(3)(f) “Tack Coat.” 

E. Pavement reinforcing fabric, when specified, shall be installed immediately after the tack coat 
is applied, in accordance with Section 39-2.01C(3)(g), “Geosynthetic Pavement Interlayer” of the 
Caltrans Standard Specifications, and in accordance with the manufacturer’s instructions. 
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F. Hot Mix Asphalt Construction 

1. All HMA shall be installed in accordance with Section 39-2.01C, “Construction” of the 
Caltrans Standard Specifications.  

a. Type “A” HMA shall be placed only when the ambient temperature is above 50 °F. Failure 
to meet temperature restrictions is grounds for rejection of the Work by the Engineer. 

2. Theoretical maximum specific gravity and density of HMA shall be determined in 
accordance with Caltrans California Test 309. 

3. In-place density and relative compaction shall be determined using a nuclear gage in 
accordance with Caltrans California Test 375. 

4. The completed surface shall be thoroughly compacted, smooth, and free from ruts, humps, 
depressions, or irregularities. Any ridges, indentations or other objectionable marks left in 
the surface of the HMA by rollers, rakes, or other equipment shall be eliminated 
immediately. 

5. Contractor shall schedule and attend a pre-paving meeting at least 2 hours in advance of 
the paving operation.  

6. Placement and Adjustment of Frames, Covers, Boxes and Grates:  The Contractor shall set 
and adjust to finish grade all proposed and existing frames, covers, boxes, and grates of all 
manholes, drop inlets, drain boxes, valves, cleanouts, electrical boxes, and other 
appurtenant structures prior to placement of asphaltic concrete. 

G. Hot Mix Asphalt (HMA) Acceptance 

1. Acceptance of HMA shall be as specified in Caltrans Standard Specifications Section 39-
2.02A(4) “Quality Assurance” except as modified below: 

a. Final gradation shall be smooth, uniform, and free of ruts, humps, depressions, or 
irregularities.  

b. Maximum variation in slopes shall be 0.5 percent.  

c. Water Testing:  All paved areas shall be water tested, to check drainage, in the presence 
of the Inspector of Record.  

d. The surface elevations of asphalt paving shall not vary more than 1/8 inch above or 
below the elevations established on the Drawings.  

e. In no case shall grades in accessible areas, including accessible parking stalls and 
accessible path of travel, exceed the maximum allowable grades for accessibility in 
accordance with CBC Chapter 11B. 

f. Pavement thickness shall be within ¼ inch of the specified thickness. 

g. Suitable corrective actions must be agreed upon by the Owner and the Engineer and 
may consist of full-depth removal and replacement, or overlaying.  
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3.6 DEFECTIVE ASPHALT 

A. Contractor is responsible for replacing or modifying defective asphalt, using method approved 
by the Engineer. Contractor is responsible for costs associated with replacing or modifying 
defective asphalt.  

B. Defective asphalt is as described below: 

1. Exposed rock pockets on the finished surface.  

2. Asphalt not placed to the design grades or elevations. 

3. Asphalt that ponds water. 

4. Asphalt that was compacted below the minimum required temperatures. 

5. Asphalt that fails to meet the minimum compaction requirements.  

6. Asphalt that lacks the minimum thickness required according to the Drawings. 

7. New asphalt contaminated by a petroleum product, or spilled paint. 

8. Asphalt that has depressions, cracks, raveling, segregation, slippage, bleeding, or potholes. 

9. Asphalt placed on pumping, unstable sub-grades.  

3.7 CLEANING 

A. Refer to “Section 01 74 19 Construction Waste Management and Disposal” for disposal 
requirements. 

B. Upon completion of Work of this Section promptly remove from the working area all scraps, 
debris, and surplus material of this Section. 

C. Clean excess material from surface of all concrete walks and utility structures. 

END OF SECTION 
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SECTION 32 17 23 

PAVEMENT MARKINGS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Traffic lines and markings 

2. Legends 

3. Paint 

4. Glass beads 

B. Related Sections: 

1. Section 01 33 00—Submittal Procedures 

2. Section 01 50 00—Temporary Utilities/Facilities 

3. Section 32 12 16—Asphalt Paving 

1.2 REFERENCES  

A. American Association of State Highway and Transportation Officials (AASHTO): 

1. AASHTO M247—Standard Specification for Glass Beads Used in Traffic Paint 

B. ASTM-International (ASTM): 

1. ASTM D34—Standard Guide for Chemical Analysis of White Pigments 

2. ASTM D126—Standard Test Methods for Analysis of Yellow, Orange, and Green Pigments 
Containing Lead Chromate and Chromium Oxide Green 

3. ASTM D562—Standard Test Method for Consistency of Paints Measuring Krebs Unit (KU) 
Viscosity Using a Stormer-Type Viscometer 

4. ASTM D711—Standard Test Method for No-Pick-Up Time of Traffic Paint 

5. ASTM D713—Standard Practice for Conducting Road Service Tests on Fluid Traffic Marking 
Materials 

6. ASTM D969—Standard Test Method for Laboratory Determination of Degree of Bleeding of 
Traffic Paint 

7. ASTM D1301—Standard Test Methods for Chemical Analysis of White Lead Pigments 
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8. ASTM D1394—Standard Test Methods for Chemical Analysis of White Titanium Pigments 

9. ASTM D1475—Standard test Method for Density of Liquid Coatings, Inks, and Related 
Products 

10. ASTM D1640—Standard Test Methods for Drying, Curing, or Film Formation of Organic 
Coatings at Room Temperature 

11. ASTM D2202—Standard Test Method for Slump of Sealants 

12. ASTM D2371—Standard Test Method for Pigment Content of Solvent-Reducible Paints 

13. ASTM D2621—Standard Test Method for Infrared Identification of Vehicle Solids From 
Solvent-Reducible Paints 

14. ASTM D2743–Standard Practices for Uniformity of Traffic Paint Vehicle Solids by 
Spectroscopy and Gas Chromatography 

C. California Building Code (CBC): 

1. Chapter 11B–California Building Code: Accessibility to Public Buildings, Public 
Accommodations, Commercial Buildings and Public Housing 

D. California Department of Transportation (Caltrans): 

1. Standard Specifications, current edition. 

E. Master Painters Institute (MPI): 

1. Master Painters Institute Approved Products List; Master Painters and Decorators 
Association; current edition, www.paintinfo.com. 

1.3 DEFINITIONS 

A. Pavement Stripe: Includes traffic control, materials, and all appurtenances not otherwise 
specified.  

B. Pavement Markings: Includes traffic control, setup, materials, and all appurtenances not 
otherwise specified in the bid schedule. 

1.4 SUBMITTALS 

A. “Section 01 33 00 Submittal Procedures:” Requirements for Submittals 

B. Product Data: Submit paint formulation for each type of paint. 

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

D. Test and Evaluation Reports: Submit source and acceptance test results in accordance with 
AASHTO M247. 

E. Manufacturer's Instructions: Submit instructions for application temperatures, eradication 
requirements, application rate, line thickness, type of glass beads, bead embedment and bead 
application rate, and any other data on proper installation. 

http://www.paintinfo.com/
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1.5 QUALITY ASSURANCE 

A. All pavement striping, pavement marking shall be installed in accordance with manufacturer’s 
instructions. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this Section with 
minimum 3 years of documented experience. 

B. Applicator: Company specializing in performing Work of this Section with minimum 3 years of 
documented experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging until ready for installation. 

B. Store and dispose of solvent-based materials and materials used with solvent-based 
materials, in accordance with requirements of local authorities having jurisdiction. 

C. Invert containers several days prior to use when paint has been stored more than 2 months. 
Minimize exposure to air when transferring paint. Seal drums and tanks when not in use. 

D. Glass Beads. Store glass beads in cool, dry place. Protect from contamination by foreign 
substances. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Furnish materials in accordance with Caltrans Standard Specifications. 

B. Performance /Design Criteria: 

1. Paint Adhesion: Adhere to road surface forming smooth continuous film 1 minute after 
application. 

2. Paint Drying: Tack free by touch so as not to require coning or other traffic control devices 
to prevent transfer by vehicle tires within 2 minutes after application. 

C. Thermoplastic Paint in accordance with Caltrans Standard Specifications, current accepted 
edition.  

D. Glass Beads: AASHTO M247, Type 1, coated to enhance embedment and adherence with 
paint. 

PART 3 EXECUTION 

3.1 FIELD CONDITIONS 

A. Do not install products under environmental conditions outside manufacturer's absolute 
limits. 
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3.2 EXAMINATION 

A. Do not begin installation until substrates have been prepared properly. 

B. If substrate preparation is the responsibility of another installer, notify Engineer of 
unsatisfactory preparation before proceeding. 

3.3 JOB CONDITIONS 

A. Proceed with pavement marking only on clean, dry surfaces and at a minimum ambient or 
surface temperature of 40 degrees Fahrenheit (oF) for oil-based materials, 50 oF for water-based 
materials, and not exceeding 95 oF. 

B. Sequencing, Scheduling: Coordinate with paving Work. Verify that paint type is compatible 
with asphalt paving surfaces.  

1. Do not apply pavement markings for 14 days after installation of hot mix asphalt (HMA). 

2. Do not apply pavement markings until concrete has cured for 30 days. 

C. Protection: After application, protect from traffic until thoroughly dry. 

3.4 PREPARATION 

A. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the Project conditions. 

B. Clean surfaces thoroughly prior to installation: 

1. Remove dust, dirt, and other granular surface deposits by sweeping, blowing with 
compressed air, rinsing with water, or a combination of these methods. 

C. Where oil or grease are present, scrub affected areas with several applications of trisodium 
phosphate solution or other approved detergent or degreaser, and rinse thoroughly after 
each application; after cleaning, seal oil-soaked areas with cut shellac to prevent bleeding 
through the new paint. 

D. Establish survey control points to determine locations and dimensions of markings; provide 
templates to control paint application by type and color at necessary intervals. 

E. Maintenance and Protection of Traffic: 

1. Provide short-term traffic control in accordance with “Section 01 50 00 Temporary 
Utilities/Facilities.” 

2. Prevent interference with marking operations; prevent traffic on newly applied markings 
before markings dry. 

3. Maintain access to existing businesses and other properties requiring access. 

3.5 INSTALLATION 

A. Apply in accordance with manufacturer's instructions using an experienced technician that is 
thoroughly familiar with equipment, materials, and marking layouts. 
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B. Spot location of final pavement markings as specified and as indicated on the Drawings by 
applying pavement spots 25 feet on center. 

C. Notify Engineer after placing pavement spots and minimum 3 days prior to applying traffic 
lines. 

D. Apply markings in locations determined by measurement from survey control points; preserve 
control points until after markings have been accepted. 

E. Apply uniformly painted markings of color(s), lengths, and widths as indicated on the 
Drawings true, sharp edges and ends: 

1. Apply paint in one coat only. 

2. Wet Film Thickness:  0.015 inch, minimum. 

3. Width Tolerance:  Plus or minus 1/8 inch. 

F. Parking Lots:  Apply parking space lines, entrance and exit arrows, painted curbs, and other 
markings indicated on the Drawings: 

1. Mark the International Handicapped Symbol at indicated parking spaces. 

2. Hand application by pneumatic spray is acceptable. 

3.6 DRYING, PROTECTION, AND REPLACEMENT 

A. Protect newly painted markings so that paint is not picked up by tires, smeared, or tracked. 

B. Provide barricades, warning signs, and flags as necessary to prevent traffic crossing newly 
painted markings. 

C. Allow paint to dry at least the minimum time specified by the applicable paint standard and 
not less than that recommended by the manufacturer. 

D. Remove and replace markings that are applied at less than minimum material rates; deviate 
from true alignment; exceed length and width tolerances; or show light spots, smears, or 
other deficiencies or irregularities. 

E. Remove markings in manner to avoid damage to the surface to which the marking was 
applied, using carefully controlled sand blasting, approved grinding equipment, or other 
approved method. 

F. Replace removed markings at no additional cost to Owner. 

3.7 FIELD QUALITY CONTROL 

A. Inspect for incorrect location, insufficient thickness, line width, coverage, retention, uncured or 
discolored material, and insufficient bonding. 

B. Repair lines and markings, which after application and curing do not meet following criteria: 

1. Incorrect Location: Remove and replace incorrectly placed patterns. 
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2. Insufficient Thickness, Line Width, Paint Coverage, Glass Bead Coverage or Retention: 
Prepare defective material by grinding or blast cleaning (in an acceptable manner) to 
remove substantial number of beads and to roughen marking surface. Remove loose 
particles and debris. Apply new markings on cleaned surface in accordance with this 
Section. 

3. Uncured or Discolored Material, Insufficient Bonding: Remove defective markings in 
accordance with this Section and clean pavement surface 1 foot (300 millimeters [mm]) 
beyond affected area. Apply new markings on cleaned surface in accordance with this 
Section. 

C. Replace defective pavement markings as specified throughout the 1-year warranty period. 
Replace markings damaged by anti-skid materials, studded tires, tire chains, chemical deicers, 
snow plowing, or other loss of marking material regardless of cause. When markings are 
damaged by pavement failure or by Owner’s painting, crack sealing, or pavement repair 
operations, Contractor is released from warranty requirements for damaged Work. 

D. A 3-member team will evaluate warranty provisions. Team will consist of 1 member from 
Owner, 1 member from Contractor, and 1 person who is mutually acceptable to Owner and 
Contractor. Any costs for third person will be equally shared between Owner and Contractor. 
At least once during the warranty period, the team shall: 

1. Observe Owner taking readings by retro-reflectometer, or review Owner records of such 
evaluation. The number of readings will be as large as necessary to ensure that minimum 
criteria are satisfied. Readings will be during period from May 15 through October 31, 
when pavement is clean and dry. 

2. Determine color fade, discoloration, or pigment loss based on visual color comparison 
between original sample plates with glass beads and in-place pavement markings. 

3. Determine magnitude of material loss. 

E. Prepare list of defective areas and areas requiring additional inspection and evaluation to 
decide where material may need to be replaced. Provide traffic control as necessary if 
markings require more detailed evaluation. 

F. Replace failed or defective markings in entire section of defective markings within 30 days 
after notification when any of the following exists during warranty period: 

1. Average retro-reflectivity within any 528-foot (161 m) section is less than 1,225 millicandela 
per square meter per lux (mcd/m2/1x) for white pavement markings and 100 mcd/m2/1x 
for yellow pavement markings. 

2. Marking is discolored or exhibits pigment loss and is determined to be unacceptable by 3-
member team based on visual comparison with beaded color plates. 

3. More than 15% of area of continuous line, or more than 15% of combined area of skip 
lines, within any 528-foot (161-m) section of roadway is missing. 

G. Replace pavement marking material under warranty using original or better type material. 
Continue warranty to end of original 1-year period even when replacement materials have 
been installed as specified. 
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H. When eradication of existing paint lines is necessary, eradicate by shot blast or water blast 
method. Do not gouge or groove pavement more than 1/16 inch (1.5 mm) during removal. 
Limit area of removal to area of marking plus 1 inch (25 mm) on all sides. Prevent damage to 
transverse and longitudinal joint sealers and repair any damage according to requirements in 
“Section 32 12 16 Asphalt Paving.” 

I. Maintain daily log showing Work completed, results of above inspections or tests, pavement 
and air temperatures, relative humidity, presence of any moisture on pavement, and any 
material or equipment problems. Make legible entries in log in ink, sign, and submit by end of 
each workday. Enter environmental data into log prior to starting Work each day and at two 
additional times during day. 

END OF SECTION 
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SECTION 43 21 14 

VERTICAL INLINE MULTI-STAGE PUMPS 

PART 1 GENERAL 

1.1 SUMMARY 

A. This section includes vertical inline multi-stage pumps complete with pump, motor, and 
mounting base for potable water service. The Contractor shall provide all items, and 
operations, including all labor, materials, equipment, and incidentals necessary for completion 
of work.  

B. Contractor shall provide one complete and factory-tested shelf spare complete pump and 
motor for each unique pump size. 

1.2 RELATED WORK  

A. Section 01 78 23—Operations and Maintenance Data 

B. Section 33 01 10—Disinfection of Water Utility Piping Systems 

C. Section 33 14 11—Water Utility Piping  

D. Section 40 68 00—Process Control Software 

E. Section 40 07 00—Instrumentation for Process Systems 

F. Section 40 97 00—Variable Frequency Drive 

G. Section 43 14 19—Valves and Hydrants for Water Utility Service 

1.3 REFERENCES  

A. American Water Works Association (AWWA)  

B. Hydraulic Institute (HI)  

C. American Society for Testing and Materials (ASTM)  

D. American National Standards Institute (ANSI)  

E. National Electrical Manufacturers Association (NEMA)  

1.4 SUBMITTALS  

A. Submit shop drawings in accordance with General Provisions.  

B. As specified in “Section 01 33 00 Submittal Procedures“ 

C. Submit dimensional drawings.  

D. Submit manufacturer's catalog data and detail drawings showing all pump parts and described 
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by material of construction, specification (such as AISI, ASTM, etc.), and grade or type. Show 
linings and coatings.  Include total pump weight.  

E. Submit pump manufacturer ISO-9001 certification. 

F. Submit pump curves on which the specified operating points are marked. Show efficiency and 
brake horsepower for the selected pump curve. Show required NPSH.  

G. Submit manufacturer's sample form for reporting performance test results at least two weeks 
before the tests.  

H. Submit manufacturer's certified performance curves for review at least two weeks prior to 
shipping the units from the factory. Show pump total head, brake horsepower, pump 
efficiency, and required NPSH. Provide copies of the data recorded during the test and 
methods of data reduction for determining certified test results.  

I. Submit motor data.  

J. Submit manufacturer's installation instructions, including anchorage requirements.  

K. Submit an Operations and Maintenance Manual for the entirety of each pump station including 
pumps, motors, controls, and instrumentation in accordance with Section 01 78 23. 

1. Provide two (2) hard copies and one digital copy for each pump station 

1.5 QUALITY ASSURANCE  

A. All components must be supplied by the pump manufacturer as an integrated and compatible 
system. The pump manufacturer shall have complete unit responsibility for meeting the 
requirements of this specification.  

B. Pump manufacturer shall have ISO-9001 certification. As an alternative, provide a letter from 
the pump manufacturer accepting warranty responsibility for the entire pump, motor, and 
baseplate unit.  

C. Except as modified or supplemented herein, all pumps shall conform to the applicable 
requirements of all ANSI-Hydraulic Institute Standards.   

D. All materials and coatings in contact with potable water shall be ANSI/NSF-61 certified.  

E. All materials of construction shall comply with California “Lead Free” regulations.  

PART 2 PRODUCTS  

2.1 MANUFACTURERS  

A. Pumps and appurtenances shall be manufactured by Xylem (Goulds). 

B. Alternate manufacturers may be considered provided that the pumps are produced 
domestically and can be serviced by a manufacturer-approved representative located within 
150 miles of the project site. Submit evidence of meeting this requirement if requesting a 
substitution in accordance with 01 25 13 - Substitutions. 

2.2 DESIGN REQUIREMENTS  
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A. The pump curve shall be continuously rising and free from dips and valleys from 70 percent of 
the design flow to the shutoff head. 

B. For design and rating purposes, the temperature of the water to be pumped is anticipated to 
range between 50 and 78 degrees Fahrenheit.  

C. Pump performance shall be stable and free from damaging cavitation, vibration, and noise 
within the operating range.   

D. The pump and motor shall each be supported on a common base.  

E. Contractor shall design pump anchorage according to site specific criteria.  

2.3 SERVICE CONDITIONS  

A. Alderpoint Pump Station 

1. Tags: P511 & P512 

2. Location: Indoors 

3. Elevation: 700 ft 

4. Design Flow (gpm): 200 

5. Design Total Dynamic Head (TDH, ft): 312 

6. Minimum Efficiency at Design: 73% 

7. Maximum Motor HP: 30 

8. Variable Speed: Yes 

9. Minimum NPSH (Available, ft): 60 

10. Basis of Design: 46SV42GN4F20 

B. Wallan Pump Station 

1. Tags: P411 & P412 

2. Location: Indoors 

3. Elevation: 870 ft 

4. Design Flow (gpm): 55 

5. Design Total Dynamic Head (TDH): 276 ft 

6. Minimum Efficiency at Design: 69% 

7. Maximum Motor HP: 7.5 

8. Variable Speed: No 

9. Minimum NPSH (Available): 38 ft 
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10. Basis of Design: 10SV7GH4F20 

2.4 MATERIALS OF CONSTRUCTION  

A. Materials of construction shall be as follows: 

1. Pump Body: Cast Iron 35/40B 

2. Impeller: Stainless Steel (304) 

3. Diffuser: Stainless Steel (304) 

4. Casing: Stainless Steel (316L) 

5. Shaft: Stainless Steel (316) 

6. Adapter: Cast Iron 35/40B 

7. Coupling: Aluminum (A384.0-F) 

8. Seal Plate: Stainless Steel (316L) 

9. Mechanical Seal:  

a. Rotating Face: Carbon 

b. Stationary Face: Silicon Carbide Graphite Filled 

c. Elastomers: Viton 

d. Spring: Stainless Steel (316) 

e. Metal Components: Stainless Steel (316) 

10. Coupling Guard: Stainless Steel (304) 

11. Shaft Sleeve and Bushing: Tungsten Carbide 

12. Fill/Drain Plugs: Stainless Steel (316) 

13. Tie Rods: Carbon Steel/Zinc Plated 

14. Case Wear Rings: PPS 

15. Seal Gland: Stainless Steel (316) 

2.5 CASING  

A. Suction and discharge connections shall be flanged.  

1. Contractor shall coordinate connections (bolt circle, quantity, rating) for compatibility of 
attachment to piping system and valves. 

B. The casing shall be equipped with feet for easy back pullout without disturbing the suction and 
discharge piping connections.  

2.6 IMPELLER  
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A. The impellers shall be statically and dynamically balanced.  

2.7 SHAFT  

A. The pump shaft shall be one-piece, finished, and polished along its entire length.  

B. The maximum allowable deflection of the shaft shall be 0.002 inches at any point of operation 
on the pump curve.  

C. The shaft journal and chamber bearings shall be Tungsten Carbide and Bronze  

2.8 SEAL  

A. Pump shall be equipped with a mechanical seal.  

B. Mechanical seal shall be constructed with all metal parts to be 316 stainless steel, Buna-N 
elastomers, ceramic seat, and carbon washer.  

C. The mechanical seal box shall be equipped with a heavy, cast, one piece O-ring sealed gland.  

2.9 BASE  

A. The pump shall include a baseplate with integral anchorage points.  

B. The base shall be sufficiently rigid to support the pump and motor without the use of 
additional supports or members.  

2.10 MOTOR  

A. Electric motors shall be NEMA Design B, squirrel-cage induction motors designed for normal 
starting torque with low starting current.  In no case shall starting torque or breakdown torque 
be less than the value indicated in ANSI/NEMA MG 1.    

B. Motors shall be fabricated, assembled, and tested in accordance with the most current 
applicable standards as defined by ANSI, IEEE, NEMA, and AFBMA.  Motors shall comply with 
ANSI/NEMA MG 1.  Motors shall be labeled as being approved by the Underwriters 
Laboratories (UL).  

C. Motor Voltage Ratings:  Motors shall be rated in accordance with the following unless indicated 
otherwise on the drawings:  

1. Motors below 10 HP shall be rated 230V volts, 3-phase, 60-Hz.  

2. Motors 10 HP and larger shall be rated 460 volts, 3-phase, 60 Hz. 

D. Each motor shall have sufficient horsepower rating to operate the pump at any point on the 
pump’s head-capacity curve without overloading the nameplate horsepower rating of the 
motor.  Motors shall have a service factor of at least 1.15.    

E. Motors shall include Class F insulation, rated to operate at an ambient temperature of 40 
degrees C without exceeding Class B temperature rise limits at the motors nominal rating.  

F. Motors for variable frequency drives (VFD) shall be specifically rated for inverter duty and shall 
be severe duty NEMA MG 1 design A or B, high efficiency, with NEMA MG 1 Class F insulation. 
Winding temperature rise shall be limited to Class B rise when operating over the specified 
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speed range. Motor insulation shall be designed to meet NEMA MG 1, Part 31 (1600-volt peak 
at a minimum of 0.1 microsecond rise time). Motors shall conform to IEEE 841. All internal 
surfaces shall be coated with epoxy paint.  

G. Inverter duty motors shall be equipped with shaft-grounding with stub shaft extended from 
the motor shaft. Grounding unit shall be equipped with two brushes, totally enclosed and 
sealed against environmental contamination.  

H. Motors shall include bearings with a minimum L-10 life of 50,000 hours.  Motors larger than 2 
HP shall include relubricatable bearings.  

I. Motors over 25 HP shall have short commercial tests performed which include: no load 
current, locked rotor current, winding resistance, high potential, and vibration and bearing 
inspection.   

2.11 FACTORY PERFORMANCE TESTING  

A. Each pump shall be non-witness tested at the factory for capacity, power requirement, and 
efficiency at minimum head, rated head, shutoff head or point of discontinuity, and at as many 
other points as necessary for accurate performance curve plotting. All tests and test reports 
shall conform to the requirements and recommendations of the Hydraulic Institute Standards. 
If the pump fails to operate properly or fails to meet the specified conditions or requirements 
during shop testing, the pump manufacturer shall modify the pumping unit and perform 
additional tests. The pump manufacturer shall submit complete pump test reports, including 
test arrangement, instrumentation calibration data, test procedures, & test data in curve 
format.  

B. Each pump shall be subjected to a non-witnessed factory hydrostatic test per ANSI/HI 1.6.  

PART 3 EXECUTION  

3.1 SHIPMENT  

A. All equipment shall include a stainless steel nameplate including the equipment tag number.  

B. The interior of the equipment shall be clean and free from debris.  

C. Provide and label lifting points for all pump components.  

3.2 INSTALLATION  

A. Provide all manufacturer recommended lubricants for the pump and motor.  

B. An experienced, competent, and authorized representative of the manufacturer shall visit the 
site of the Work and Inspect, check, adjust if necessary, and approve the equipment 
installation. The representative shall be present when the equipment is placed in operation 
and shall revisit the job site as often as necessary until all trouble is corrected and the 
equipment installation and operation are satisfactory in the opinion of ENGINEER.  

C. Install the pump per ANSI/HI 1.4.  Ensure that pump flanges are properly aligned prior to 
installing bolts.  Do not allow any piping strain to be transmitted to the pump.   

D. The manufacturer’s representative shall furnish a written report certifying that the equipment 
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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 satisfactorily.  

E. All costs of these services shall be included in the contract price for the number of days and 
round trips to the site as required. 

3.3 FIELD QUALITY CONTROL  

A. Bump motor to ensure proper rotational direction.  

B. Perform field vibration measurements during normal operation.  Vibration levels shall be 
within HI limits.  Repair or replace pumps not meeting the HI vibration limits.  

C. Collect flow and discharge pressure data from at least three different flow rates, including the 
design flow rate. Compare the data with the factory performance curve and notify the Engineer 
if the data varies by more than 5%. 

END OF SECTION 
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