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SECTION 09800 PROTECTIVE COATINGS 
 
 
PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

Painting and coating shall include all materials, labor tools, equipment and services required for 
the furnishing and application of all painting and coatings as specified herein or as indicated on 
the drawings.  Work shall include, but not be limited to, cleaning and preparation of surfaces, 
paint materials, and the application of all paint and other materials. 

 
1.02 SCOPE OF WORK 
 

A. Equipment and materials which require painting or coating including but not limited to: 
 

1. System 1: Primary structural members of buildings.  
 

2. System 2: (Hot-Dip Galvanized) Stair stringers, grating embeds, platform steel, 
supports, secondary members of buildings. 

 
3. System 3: (Interior and Exterior Piping) All above ground piping including pipe 

supports. 
 

4. System 4: (Concrete) Any concrete noted on the plans where coating is called for. 
 

5. System 5: All exterior masonry. 
 

6. System 6: Concrete Flooring 
 
1.03 QUALITY ASSURANCE 
 

A. Codes and Standards. In addition to the requirements of these specifications, the work to 
be performed under this section shall comply with the following codes and regulations: 

 
1. Steel Structure Painting Council Specifications (SSPC). 

 
2. National Association of Corrosion Engineers Standards (NACE). 

 
3. Applicable Standards of American National Standards Institute, Inc. (ANSI). 

 
4. Occupational Safety and Health Act regulations (OSHA). 

 
B. Painter's Qualifications.  The Contractor shall cause the work specified under this section 

to be performed by or under the supervision of a qualified painter.  The Contractor shall 
be prepared to document the painter's experience, competence and ability to comply with 
the requirements of these specifications and to complete the work in a timely manner. 
The painting and coating subcontractor shall provide three references which show 
successful experience with the specified coating systems. 

 
C. Standard Products.  All materials, supplies and articles provided shall be the standards 

products of recognized, reputable manufacturers.  All paints in a particular paint system 
shall be the products of a single manufacturer.  The Contractor shall also minimize the 
number of paint suppliers.  Do not use lead-base primers or final coats on any surface or 
metals. 
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The standard products of manufacturers other than those specified will be accepted when 
it is demonstrated to the satisfaction of the Engineer they are equal in composition, 
durability, usefulness and convenience for the purpose intended. 
 

1.04 SUBMITTALS 
 

A. Before any paint materials are delivered to the job site, the Contractor shall submit a 
complete list of all materials proposed to be furnished and applied under this section. 

 
Two identical sets of samples of actual paint colors shall be submitted for acceptance at 
least three (3) months prior to painting. Samples of each color and system used shall be 
painted on to 8-1/2 inch by 11-inch material. The material for the samples, where 
possible, shall be the same material as that on which the coating will be applied in the 
work. 

 
For each paint, the Contractor shall furnish the paint manufacturer's specific application 
instructions which shall include the following: 

 
1. Surface preparation recommendations. 

 
2. Type of primer, if required. 

 
3. Maximum dry and wet mil thickness per coat. 

 
4. Minimum and maximum curing time between coats, including atmospheric conditions 

for each. 
 

5. Curing time before submergence in water. 
 

6. Thinner to be used with each paint. 
 

7. General ventilation requirements. 
 

8. Atmospheric conditions during which the paint shall not be applied. 
 

9. Allowable methods of application. 
 

10. Maximum, allowable moisture content and minimum age of plaster, concrete and 
wood surfaces at time of paint application. 

 
1.05 DELIVERY AND STORAGE 
 

All materials shall be delivered to the job site in their original, unopened containers bearing the 
manufacturer's name, brand, batch number, date of manufacture, and any special directions. 
Only the approved material shall be stored at the job site and stored only in designated areas 
restricted to the storage of paint materials and related equipment. All paints shall be stored in 
enclosed structures and shall be protected from weather and excessive heat or cold Flammable 
materials shall be stored to conform to state and local safety codes. Emulsion type paints shall be 
protected from freezing. Materials exceeding storage life recommended by the manufacturer will 
be subject to rejection and, if so rejected, removed from the site. 

 
1.06 MANUFACTURER REPRESENTATION 

 
Require the paint manufacturer to make available a qualified technical representative to visit the 
job site for technical support if necessary, in order to resolve field problems attributable to or 
associated with the manufacturer's products furnished under this contract. 
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1.07 PROTECTION OF SURFACES NOT TO BE COATED 
 

A. Protect surfaces and equipment which are not to receive coatings during surface 
preparation, cleaning and painting operations. 

 
B. Remove mask, or otherwise protect hardware, lighting fixtures, switchplates, machines, 

surfaces, couplings, shafts, bearings, nameplates on machinery, and other surfaces not 
intended to be painted. Provide drop cloths to prevent paint materials from falling on or 
marring adjacent surfaces. Protect working parts of mechanical and electrical equipment 
from damage during surface preparation and painting. Mask openings in motors and 
equipment to prevent abrasives, paint and other materials from entering. 

 
C. Exercise care not to damage adjacent work during sandblasting operations. Conduct 

spray painting under controlled conditions. Promptly repair any damage to adjacent work 
or adjoining property occurring from sandblasting or spray-painting operations. 

 
 
PART 2 - PRODUCTS 

 
2.01 MATERIALS 
 

A. Use coating materials suitable for the intended use and recommended by their 
manufacturer for the intended service. 

 
B. Use quality products of nationally known manufacturers having an established good 

reputation in the manufacturer of quality protective coatings. Use products that have a 
minimum of five years of similar, satisfactory field service. 

 
C. In any coating system, use compatible coatings and products of only one manufacturer. 

Coatings used for touch up shall be the same as the original materials. 
 

D. Use materials within the manufacturer's recommended shelf life. 
 

E. Deliver the paint materials to the job site in the manufacturer's unopened containers and 
prepare a list of all batch numbers for the Engineer prior to the start of work. 

 
F. Where practicable, apply each succeeding coat of paint using a different color or shade. 

Where a particular finish color is specified herein, it is for bidding purposes only. Finish 
colors shall be as selected from the manufacturer's standard color sheets by the 
Engineer. 

 
G. Where alternative products are specified, selection from among the alternatives is at the 

Contractor's option. 
 

H. The Contractor may submit for consideration paint materials of manufacturers other than 
those specified herein. Provide satisfactory documentation from the firm manufacturing 
the proposed material that the material meets the specified requirements and is 
equivalent or better than the listed materials in the following properties: 

 
1. Quality 

 
2. Durability 

 
3. Resistance to abrasion and physical damage 

 
4. Life expectancy 
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5. Ability to recoat in future 
 

6. Solids content by volume 
 

7. Dry film thickness per coat 
 

8. Compatibility with other coatings 
 

9. Suitability for the intended service 
 

10. Resistance to chemical attack 
 

11. Temperature limitations in service and during application 
 

12. Type and quality of recommended undercoats and topcoats 
 

13. Ease of application 
 

14. Ease of repairing damaged areas 
 

15. Stability of colors 
 

Provide tests and analyses of the proposed substitute materials required by the Engineer. 
If the proposed substitution requires changes in the contract work, the Contractor hall 
bear shall such costs involved and the costs of allied trades affected by the substitution. 

 
2.02 ALUMINUM METAL INSTALLATION 
 

Where aluminum surfaces come in contact with concrete or with metals not compatible with 
aluminum (aluminum and galvanized surfaces considered compatible), the aluminum surfaces 
shall be prevented from coming into direct contact with such parts: (1) by painting the dissimilar 
materials with a prime coat of zinc-chromate primer or other suitable primer, followed by 1 or 2 
coats of aluminum metal and masonry paint or other suitable protective coating, excluding those 
containing lead pigmentation, or (2) by painting the dissimilar material with a coating of heavy-
bodied bituminous paint. or (3) by placing a good quality caulking material between the aluminum 
and the dissimilar material. 
 

2.03 SYSTEM 1 – EPOXY COATING OF FERROUS METAL 
 
A. Areas of Application.  All interior primary structural members that are not hot-dip 

galvanized, shall receive this protective coating.  Existing primary clarifier mechanisms.  
Underside of the new digester lid and all ferrous metal on the inside of the digester 
including but not limited to pipes, side sheets, supports, and mixers. 

 
B. Coating   

 
1. Prime Coat: BarRust 233H Epoxy or Devoe BarRust 235 or equal – 6 mils 

Finish Coat: Devthane 379 Aliphatic Urethane semi gloss or equal – 3 mils  
Preparation shall be according to manufacturers recommendations. 

 
2.04 SYSTEM 2 – HOT-DIP GALVANIZING  
 

A. Area of Application: may include but is not limited to stair stringers, grating embeds, 
fasteners, support members, and interior structural members not epoxy coated per 
System 1 
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B. Fabricator Preparation 
 

1. The Fabricator shall consult with the hot dip galvanizer to insure that materials, 
fabrication, and prep work will prevent potential problems during the galvanizing 
process. 

 
2. The Fabricator shall remove all welding slag, splatter, anti-splatter compounds 

and burrs prior to delivery for galvanizing. Avoid unsuitable marking paints. 
Consult with the galvanizer about removal of grease, oil paint and other 
deleterious material prior to fabrication. Remove by blast cleaning or other 
methods surface contaminants and coatings, which would not be removable by 
the normal chemical cleaning process in the galvanizing operation. 

 
C. Hot-Dip Galvanizing 
 

1. Pre-clean steelwork in accordance with accepted methods to produce an 
acceptable surface for quality hot dip galvanizing. 

 
2. Galvanize steel members, fabrications, and assemblies after fabrication by the 

hot dip process in accordance with ASTM A123. Galvanize bolts, nuts and 
washers and iron and steel hardware components in accordance with ASTM 
A153. 

 
3. Safeguard products against steel embrittlement in conformance with ASTM 

A143. 
 
4. Handle all articles to be galvanized in such a manner as to avoid any mechanical 

damage and to minimize distortion. 
 
5. Coating Weight: conform with paragraph 5.1 of ASTM A123, Table 1 of A767, or 

Table 1 of ASTM A153, as appropriate. 
 

6. Surface Finish: Continuous, adherent, as smooth and evenly distributed as 
possible and free from any defect detrimental to the stated end use of the coated 
article. 

 
7. Adhesion: Withstand normal handling consistent with the nature and thickness of 

the coating and normal use of the article. 
 

D. Testing 
 

1. Inspection and testing of hot dip galvanized coatings shall include visual 
examination and tests in accordance with ASTM A123, A767 or A153 as 
applicable to determine the thickness of the zinc coating on the metal surface. 

 
2. Furnish Notarized Certificate of Compliance with ASTM Standards and 

Specifications herein listed. The Certificate must be signed by the galvanizer and 
contain a detailed description of the material processed. The Certificate shall 
include information as to the ASTM standard used for the coating. 

 
E. Repair of Damaged Coating 
 

1. The maximum area to be repaired is defined in accordance with ASTM A123 
Section 4.6 current edition. 

 
a. The maximum area to be repaired in the field shall be determined in 

advance by mutual agreement between parties. 
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2. Repair areas damaged by welding, flame cutting or during handling, transport or 

erection by one of the approved methods in accordance with ASTM A780 
whenever damage exceeds 3/16" in width. Minimum thickness requirements for 
the repair are those described in ASTM A123 section 4.6 current edition. 

 
2.05 SYSTEM 3 – ABOVE GROUND PIPING 

 
A. Area of application: All non-buried and non-heat traced piping, including pipe supports. 

 
B. Surface Preparation. 
 

1. Follow manufactures recommendations for surface preparation for each different piping 
material.  Piping materials may consist of PVC, galvanized steel, and ductile iron. 

 
C. Coating 

   
1. Alkyd Primer or equal 

 
2. First and second coats: colored Alkyd to match color system Semi-Gloss 

 
3. Total finish thickness of 5 mils. 

 
D. Service Colors: As required by owner. 
 

2.06 SYSTEM 4 – CONCRETE  
 

A. Area of Application.  Concrete that is to be coated where noted on the plans. 
 
B. Immersion H2S Vapor Exposure  

 
1. System Type:  Modified Polyamine Epoxy. 
2. Surface Preparation:  SSPC-SP 13/NACE 6.  ICRI CSP 5 Abrasive blast. 

 
a. Surface preparation techniques employing acid, organic solvents, extreme heat 

(flame), impact tools (scabblers) and scarification is prohibited. After degreasing 
as necessary and when concrete is dry, shot blast entire area to produce a 
surface profile between ICRI CSP 3 and ICRI CSP 5 (excluding ICRI CSP 4). 
Shot blasting equipment shall produce a 20” minimum blast path width and, in 
addition, each pass shall be slightly overlapped (1/4” – 1/2” overlap). New shot 
shall be added to shot blasting equipment prior to blasting. Shot blasting shall 
stop when the concrete’s surface resembles an ICRI CSP 5 profile. If contractor 
produces concrete surfaces with a level of coarseness greater than an ICRI CSP 
5 profile, contractor shall resurface these areas at the contractor’s expense. 
Concrete surfaces inaccessible to shot blasting (base of walls and under secured 
equipment) shall be prepared using diamond disk grinding to produce an ICRI 
CSP 2 profile. Resulting surfaces shall appear visually clean and contain the 
appropriate level of surface profile. If the resulting level of cleanliness cannot be 
determined, adhesion testing in accordance to ASTM D 4541 shall be conducting 
on the dirtiest areas of concrete. Each adhesion test shall produce cohesive 
failures within the concrete above 200 psi with concrete chunks attached to each 
pull-off coupon.  

 
b. Contractor shall ensure that blasting material and blasted material be contained 

within the surface preparation area.  Sand, cement, sediment laden water, and 
other deleterious materials shall not be allowed in effluent downstream of 
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abrasive blast work.  The Contractor shall take every precaution to ensure that 
downstream facilities are not injured or interrupted by abrasive blasting activities. 

 
1. Primer:  Tnemec Series 218 MortarClad or equal.  DFT 1/16 in. 
2. Intermediate:  Tnemec Series 434 Perma-Shield H2S or equal.  DFT 125.0 Mils 
3. Finish Coat:  Tnemec Series 435 Perma-Glaze or equal.  DFT 30.0 to 40.0 mils. 
4. Total DFT:  125.0 to 165.0 mils 
5. Finish Color:  As selected by Owner from manufacturer’s standard colors 

 
2.07 SYSTEM 5 – EXTERIOR MASONRY 
 

A. Area of application:  All exterior masonry. 
 

B. Surface Preparation: 
 

1. Follow manufacturer’s recommendations for surface preparation for each type of 
masonry. 

 
C. Coating: 

 
Dayton Superior Weather Worker (J-29), Hydrozo Silane 40, or Equal.  Contractor shall 
apply a minimum of 2 coats with MIL thicknesses as recommended by the manufacturer 
for each type of masonry. 

 
2.08 SYSTEM 6 – CONCRETE FLOORING 
 

A. Area of application:  All concrete floors in new buildings 
 

B. Surface Preparation: 
 

1. After finishing is complete and surface water has disappeared, apply Dayton Superior 
Day-Chem Sil-Cure (J-13), or Equal, or, if an ACI 308 method of curing is 
desired/required, use water, sheet materials or a membrane-forming curing compound 
that will require removal prior to the application of the hardener.  If water or sheet 
materials are used for curing, use for a minimum of three (3) days.  If J-13 is used as a 
curing aid, apply at 400 – 500 sq. ft. per gallon. 

 
C. Coating: 

 
Apply Dayton Superior Day-Chem Sure Hard (J-17), W.R. Meadows Liqui-Hard, or Equal.  
Contractor shall apply coat(s) as recommended by the manufacturer working it in using a 
soft bristle mechanical scrubber. 

 
 
PART 3 - EXECUTION 
 
3.01 Preparation of Surfaces 

 
A. Inspect and provide substrate surfaces that are prepared in accordance with these 

specifications and the printed instructions and recommendations of the paint 
manufacturer whose product is applied. 

 
B. Metal Surface Preparation (Ungalvanized) 

 
1. The minimum abrasive blasting surface preparation is as specified in the coating 

system schedules. Where there is a conflict between these specifications and the 
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coating manufacturer's recommendations for the intended service, provide the higher 
degree of cleaning. 

 
2. Provide workmanship, materials and methods for metal surface preparation in 

conformance with the referenced current Steel Structures Painting Council (SSPC) 
specifications and this Section. Provide blast-cleaned surfaces that match the 
standard samples available from the National Association of Corrosion Engineers, 
NACE Standard TM-0 1-70. 

 
3. Inspect surfaces to be coated and remove all oil, grease, welding fluxes and other 

surface contaminants by alkaline washing per Paragraph 2.05C prior to blast 
cleaning. 

 
4. Grind all sharp edges round or chamfered and grind smooth all burrs and surface 

defects prior to blast cleaning. 
 

5. Select the type and size of abrasive to produce a surface profile that meets the 
coating manufacturer's recommendation for the particular coating and service 
conditions. 

 
6. Do not reuse the abrasive unless approved by the Engineer. For automated shop 

blasting Systems, maintain clean, oil-free abrasives. 
 

7. Comply with the applicable federal, state, and local air pollution control regulations for 
blast cleaning. 

 
8. Supply compressed air for air blast cleaning at adequate pressure from well-

maintained compressors equipped with oil/moisture separators which remove at least 
95 percent of the contaminants. 

 
9. Clean surfaces of all dust and residual particles of the cleaning operation by dry air 

blast cleaning, vacuuming or another approved method prior to painting. 
 

10. Vacuum clean and wipe with a tack cloth enclosed areas and other areas where dust 
settling is a problem. 

 
11. If newly applied coatings are damaged or defective, remove the coating by the 

specified blast cleaning to meet the clean surface requirements before recoating. 
 

12. If the specified abrasive blast cleaning will damage adjacent work, the areas to be 
cleaned is less than 100 square feet and the coated surface will not be submerged in 
service, then SSPC-SP-2, hand tool cleaning or SSPC-SP-3, power tool cleaning 
may be used to achieve the specified surface preparation. 

 
13. Completely remove shop-applied coatings of unknown composition before the 

specified coatings are applied. Examine valves, castings, ductile or cast iron pipe, 
fabricated pipe and equipment for the presence of shop applied temporary coatings. 
Completely remove temporary coatings by solvent cleaning before the abrasive blast 
cleaning work is started. 

 
14. Alkaline clean shop primed equipment per Paragraph 2.05C in the field before finish 

coats are applied. 
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3.02 COATING APPLICATION 
 

A. Apply coatings to steel substrates in accordance with "Paint Application Specification 
No.1", (S SPC-A- 1), Steel Structures Painting Council. Use experienced workers who 
are skilled in application of the coating materials. 

 
B. Inspect cleaned surfaces and all coats prior to each succeeding coat. Schedule such 

inspection with the Engineer in advance. 
 

C. Apply all coatings according to manufacturer's instructions, recommendations and these 
specifications. If directions differ, the most stringent requirements shall be followed. 

 
D. Paint blast cleaned ferrous metal surfaces before any rusting or other deterioration of the 

surface occurs. Blast clean only those surfaces that can be coated in the same working 
day. 

 
E. Each coat will be subject to inspection prior to application of the next coat. 

 
F. For submerged and severe service conditions, brush apply coating material to edges, 

angles, weld seams, flanges, nuts and bolts, and other placed where insufficient fill 
thicknesses are likely to be present prior to the first coat. For other exposures use stripe 
painting for these areas. 

 
G. Particular attention shall be paid to materials that will be joined so closely that proper 

surface preparation and paint application is not possible. Such surfaces shall be painted 
prior to assembly on installation. 

 
H. Apply all finish coats, including touch-up and damage repair coats in a manner which will 

present a uniform texture and color-matched appearance. 
 

I. Do not apply coatings (1) in temperature conditions outside the manufacturer's 
recommended range, (2) in dust, smoke-laden atmosphere, (3) damp or humid weather, 
(4) when the temperature is less than 5 degrees F above dew point, (5) when it is 
expected the air temperature will drop below 40 degrees F, or less than 5 degrees F 
above the dew point within 8 hours after application of coating. Measure the dew point by 
use of a sling psychrometer in conjunction with U.S. Dept. of Commerce Weather Bureau 
psychometric tables. 

 
J. Abrasive blast and prime steel piping before installation. 

 
K. Apply the finish coat on all work after all concrete, masonry, and equipment installation is 

complete and the work areas are clean and dust free. 
 

3.03 TESTING 
 

A. Holiday Testing. Test all coated ferrous surfaces which will be submerged in water or 
other liquids for pinholes in the coating using an approved holiday detector. Additionally, 
test any other ferrous surfaces required elsewhere in these specifications to be tested for 
holidays, in accordance with the provisions of this Section. Repair or recoat areas found 
to contain pinholes in accordance with the coating manufacturer's instructions and retest. 

 
1. COATINGS WITH THICKNESS EXCEEDING 20 MILS. For surfaces having a total 

dry film coating thickness exceeding 20 mils; pulse-type holiday detector, Tinker & 
Rasor Model AP-W, D.E. Stearns Co., Model 14.20 or equal, adjusted to operate at 
the voltage required to cause a spark jump across an air gap equal to twice the 
specified coating thickness. 
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2. COATINGS WITH THICKNESS OF 20 MILS OR LESS. For surfaces having a total 
dry film coating thickness of 20 mils or less: Tinker & Rasor Model Ml non-destructive 
type holiday detector, K-D Bird Dog, or equal, operating at less than 75 volts. For 
thickness between 10 and 20 mils, a non-sudsing type wetting agent, Kodak Photo-
Flo, or equal, shall be added to the water prior to wetting the detector sponge. 

 
B. Testing dry film thickness. On ferrous metals, coating thickness shall be measured with a 

magnetic type dry film thickness gauge such as Mikrotest Model FM, Elcometer Model 11 
l/lEZ, or equal. Each coat shall be checked for the correct thickness. No measurement 
will be made until at least 8 hours after application of the coating. 

 
C. Contractor shall supply the testing equipment along with proper calibration devices. 

 
3.04 CLEANUP 
 

Upon completion of all painting, the Contractor shall remove all surplus materials, protective 
coverings and accumulated rubbish and thoroughly clean all surfaces and repair any overspray or 
other paint-related damage. 
 
 

END OF SECTION 09800 
 



SECTION 09910 – TANK LID APPLICATION 
SPRAY IN PLACE URETHANE FOAM ROOF SYSTEM 

 
 
PART 1 - GENERAL 
 
1.01 THE REQUIREMENT: 
 

A. The contractor shall include all materials, labor tools, equipment and services 
required for the furnishing and application of the spray in place urethane foam 
roof system as specified herein or as indicated on the drawings.  Work shall 
include, but not limited to, cleaning and preparation of digester lid surfaces, lid 
preparation materials, urethane foam and coating materials, and application of 
the foam roof system. 

 
B. The roof system shall be applied to one (1) new anaerobic tank lid.  System shall 

be complete in all respects including cants, crickets, flashings, penetrations, 
appurtenances, etc.  The roof system shall include priming, top coating, and 
walkways where shown on the drawings. 

 
C. The roofing systems shall comply with all requirements of building authorities 

having jurisdiction, whether expressly called for or not.  Unless a higher standard 
is called for as approved by engineer in all respects. 

 
D. It is required the work be water tight for weather exposures and comply with and 

not deteriorate in excess of manufacturer’s published data and limitations. 
 

1.02 QUALITY ASSURANCE 
 
 A. Codes and Standards 
 

In addition to the requirements of these specifications, the work to be performed 
under this section shall comply with the following codes and regulations: 

 
1. Steel Structure Painting Council Specifications (SSPC). 
 
2. National Association of Corrosion Engineers Standards (NACE). 
 
3. Applicable Standards of American National Standards Institute, Inc. (ANSI). 

 
 B. Foam Applicators Qualifications 
 
  The Contractor shall cause the work specified under this section to be performed 

by or under the supervision of a qualified foam roof system applicator.  The 
Contractor shall be prepared to document the applicators experience, 
competence and ability to comply with the requirements of these specifications 
and to complete the work in a timely manner.  The foam roof system 
subcontractor shall provide three references which show successful experience 
with the specified coating systems. 
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 C. Standard Products 
 
  All materials, supplies and articles provided shall be the standards products of 

recognized, reputable manufacturers.  The standard products of manufacturers 
other than those specified will be accepted when it is demonstrated to the 
satisfaction of the Engineer they are equal in composition, durability, usefulness 
and convenience for the purpose intended. 

 
D. Provide a five-year guarantee/warranty to keep the work watertight from work 

accomplished under this section for a period of five years from time of completion 
of project.  All work (including materials and labor) shall be promptly completed in 
a manner approved by the engineer.  The above corrective work shall be 
supplied by the contractor and the coating manufacturer per United Coatings’ 
Warranty Regulations. 

 
1.03 DELIVERY AND STORAGE 
 

A. All materials shall be delivered to the job site in their original, unopened 
containers bearing the manufacturer’s names, brand, batch number, date of 
manufacture, and any special directions.  Only the approved material shall be 
stored at the job site and stored only in designated areas restricted to the storage 
of paint and foam materials and related equipment.  All materials shall be stored 
in enclosed structures and shall be protected from weather and excessive heat or 
cold.  Flammable materials shall be stored to conform with state and local safety 
codes.  Materials exceeding storage life recommended by the manufacturer will 
be subject to rejection and, if so rejected, removed from the site. 

 
1.04 MANUFACTURER REPRESENTATION 
 

A. The foam roof system manufacturer to make available a qualified technical 
representative to visit the job site for technical support if necessary, in order to 
resolve field problems attributable to or associated with the manufacturer’s 
products furnished under this contract. 

 
1.05 SUBMITTALS 
 

A. Before any urethane foam roof system material is ordered, the Contractor shall 
submit for review manufacturer’s material specifications and properties, 
application procedures, test data, general instructions, cut sheets, ect.  The 
submittal shall include manufacturer’s certification that the foam roof system 
material meets the requirements of this specification.  

 
 
PART 2 - MATERIALS 
 
2.01 FOAM, COATINGS, WALKWAYS 
 

A. Foam System (Base Layers).  Utah Foam Products series 525 or equal, with 
properties as follows: 

 
Density, PCF 2.5 – 3.0 K-Factor aged 0.155 
Closed Cell % 90 – 94 Sheer Strength 55 – 60 
Compressive Strength 40 – 45 psi Tensil Strength 82 – 88 
K – Factor, Initial 0.12 
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B. Coating, Diathon 100% Acrylic Elastomer Coating 
 

Tensile Strength - 440 psi +/- 20 
Elongation - 280% +/- 20  
Permeance - 3.0 perms @ 20mils 
Hardness - 55 to 65 Shore A 
Fire Resistance - UL-790 Class A 
Temperature Limits: -40° F to 200° F 

 
 C. Walkway, Rhino Top coat by United Coatings or equal  

Color to be selected by the owner 
 

2.02 MATERIAL REQUIREMENTS 
 

A. Polyurethane Foam  
 

1. Tank Lids (Base Layer) – Spray apply a minimum thickness of two (2) inches 
(except taper at penetrations, flashings, drains, etc.) 

2. Tank Walls (foam Layer) – The foam spray may be applied between the 
block and tank in four (4) foot lifts as the block in installed. 

 
B. Coating shall be applied within 48 hours after top-walking layer of foam has been 

installed.  Coating shall be free of pinholes and other defects with proper curing 
between coats.  Three (3) Diathon coats shall be applied at 10 MIL thickness 
each.  The total dried coating shall have a minimum thickness of 27 MIL. 
 

C. Rhino Top walkways shall be applied to the designated walkway areas as shown 
in the plans.  Rhino coat shall be applied in two (2) separate coats to assure 
even coverage and proper film build.  Apply each coat at 8 MIL wet thickness.  
The amount coating applied shall be sufficient to provide a consistent non-skid 
surface in the designated walkway areas. 

 
 

PART 3 - EXECUTION 
 
3.01 CONDITION OF SUBSTRATE 
 

A. Surfaces shall be free from projections, depressions, loose scale, sand, curing 
compounds, grease, oil and dirt, to assure necessary and permanent bonding of 
the polyurethane insulation to the substrate. 

 
B. The deck surface shall be dry when the primer and insulation is installed.  

Concrete decks shall be dry to receive vapor barrier primer and shall be allowed 
to dry two to four weeks after curing period prior to coating.  Should rain occur 
prior to application of polyurethane insulation, allow sufficient time of good drying 
weather. 

 
C. The surface of the substrate shall be acceptable by both the urethane applicator 

and the general contractor prior to application procedure. Start of work 
constitutes acceptance of the substrates and details indicated. 

 
D. The work shall include all necessary equipment to complete the installation in a 

first class manner.  Spray equipment shall be capable of delivering proper ratio at 
proper temperatures, be the products and model (s) of a manufacturer approved 
by the insulation manufacturer and maintained in a condition for quality 
application. 
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E. Use temporary masking to protect adjacent finish work, remove on completion of 

project. 
 

The applicator shall be thoroughly experienced in applying the exact materials called for 
in using the exact equipment on similar projects, be equivalent of a journeyman in the 
normal sense of the word. 

 
3.02 SURFACE PREPARATION 
 

A. Power broom (vacuum) or remove all loose scale, gravel, dirt and dust as may be 
necessary to provide a strong bond between foam and substrate. 

 
B. Repair any cracks in concrete or rust in steel, in strict accordance with 

manufacturers recommendations.  Do not proceed until repairs have been 
approved through project engineer. 

 
3.03 APPLICATION OF FOAM SPRAY 
 

A. Spray foam operations shall be performed only during adequate periods of calm, 
open weather, roof surfaces and ambient temperatures above 50° F., winds not 
exceeding 12 to 15 MPH.  Protect all property from over spray or other damage.  
All surfaces to receive spray foam shall be dry and free of dew or frost.  Primer 
shall be dried and cured of solvent contents. 

 
B. Spray foam shall be applied in smooth, uniform thickness over the entire areas 

outlined except areas where greater thickness is required for proper drainage or 
feathering.  The quantity of spray foam per day shall be regulated as specified 
above. 

 
C. Adhesion; A minimum of 90% adhesion shall be achieved. 
 
D. Finished Surface; The finished surface texture of the applied spray foam shall be 

free of excessive ridges, lumps, pinholes, depressions, with positive slope for 
drainage.  “Popcorn” or “Tree Bark” surfaces are not acceptable.  The thickness 
of the urethane shall be +1/4” – 0” on total thickness. 

 
3.04 INSPECTION 
 

A. The finished urethane foam and coating roofing system will be inspected by the 
engineer and applicator for purposes of guarantee/warranty to be issued. 

 
3.05 CLEAN UP 
 

A. Contractor shall be responsible to remove all empty containers, masking 
materials, etc., upon completion of project.  Work in neat manner at all times. 

 
B. Major equipment cleaning shall be confined to ground maintenance. 

 
 

END OF SECTION 09910 
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SECTION 11100 – ELECTRIC MOTORS 
 
 
PART 1 - GENERAL 

1.01 SCOPE OF WORK 

A. This Section includes AC induction electric motors to be provided with associated driven 
equipment.  Motor voltage, speed and enclosures are specified in the equipment 
specifications.  Unless otherwise specified, motors shall be provided by the manufacturer 
of the driven equipment under the provisions of the individual equipment specification. 

 
1.02 MOTOR RATING 
 

A. Motor horsepower ratings as shown on the drawings and noted on the specifications are 
estimates only and it is the responsibility of the CONTRACTOR and/or VENDOR to 
furnish motors, electric circuits, power feeds and other equipment whose ratings meet 
the requirements for the submitted horsepower and amperage. 

 
B. This section applies to electric motors rated 480 V and below. 

 
1.03 CODE AND STANDARDS 

A. Electrical Code Compliance:  Comply with applicable local electrical code requirements 
of the authority having jurisdiction and NEC Articles 220, 250, and 430, as applicable to 
installation, and construction of motor controllers. 

 
B. AFBMA Compliance:  Comply with applicable requirements of AFBMA 9 & 11, "Load 

Rating and Fatigue Life for Ball and Roller Bearings." 
 
C. UL Compliance:  Comply with applicable requirements of UL 674, “Electric Motors and 

Generators, for Use in Division 1 Hazardous (Classified) Locations” and UL 1004, 
“Electric Motors”. 

 
D. IEEE Compliance:  Comply with recommended practices contained in IEEE Standard 

112, "Standard Test Procedures for Polyphase Induction Motors and Generators," and 
IEEE Standard 841, “Standard for Petroleum and Chemical Industry – Totally Enclosed 
Fan Cooled (TEFC) Squirrel Cage Induction Motors – Up to and Including 500 HP”. 

 
E. NEMA Compliance:  Comply with applicable requirements of NEMA Standard ICS 2, 

"Industrial Control Devices, Controllers and Assemblies", NEMA Standard ICS 6, 
“Enclosures for Industrial Controls and Systems, ”Pub No. 250, "Enclosures for Electrical 
Equipment (1000 Volts Maximum)" and NEMA MG 1, “Motors and Generators”. 

 
1.04 MAINTENANCE DATA 

A. Submit maintenance data and parts list for each motor and auxiliary component; 
including troubleshooting maintenance guide.  Also, provide product data and shop 
drawings in a maintenance manual, in accordance with requirements of the Contract 
Documents. 

 
1.05 SUBMITTALS 
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A. Product Data: Submit manufacturer's data and installation instructions for each motor in 
accordance with the individual equipment specification and Section 01300.  As a 
minimum, the following information shall be provided: 
 
1. Manufacturer name, type and model number 
2. Motor outline, dimensions and weight 
3. Manufacturer’s general descriptive information relative to motor features 
4. Type of bearing and method of lubrication 
5. Rated size of motor and service factor 
6. Temperature rise and insulation rating 
7. Full-load rotative speed 
8. Efficiency at full, ¾ and ½ load 
9. Full load current 
10. Locked-rotor current 
11. Space heater wattage and voltage, if applicable 
12. If a winding overtemperature device is required, provide a response curve for the 

temperature device, wiring diagram and specifications 
13. If a moisture detection system is required, provide a typical wiring diagram and a 

moisture detection relay to be installed by the CONTRACTOR or VENDOR in the 
associated motor controller. 

 
B. Shop Drawings:  Submit shop drawings of electric motors showing accurately scaled 

equipment locations and spatial relationships to associated drive equipment. 
 
C. Wiring Diagrams:  Submit power and control wiring diagrams for electric motors showing 

connections to electrical power panels, feeders, and equipment. 
 

 D. Operations and Maintenance Data:  Submit operation and maintenance information as 
required by Section 01730. 

 
 
PART 2 - PRODUCTS 

2.01 GENERAL 

A. Except as otherwise indicated, provide electric motors and ancillary components that 
comply with manufacturer's standard materials, design and construction in accordance 
with published product information, and as required for a complete installation. 

 
2.02 SERVICE CONDITIONS 

 
A. Unless specified otherwise, motors shall be suitable for continuous operation at an 

elevation of 0 to 5000 feet above mean sea level. 
 
B. Unless specified otherwise, motors located outdoors shall be suitable for continuous 

operation from -25 to 50°C; motors located indoors shall be suitable for continuous 
operation from 0 to 50°C. 

 
C. All motors shall be able to operate under power supply variations in accordance with 

NEMA MG 1 – 14.30. 
 

2.03 NAMEPLATES 
 
A. Motor nameplates shall be engraved or stamped stainless steel.  Information shall 

include those items as enumerated in NEMA Standard MG 1, as applicable.  Nameplates 
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shall be permanently fastened to the motor frame and shall be visibly positioned for 
inspection. 

 
 
 

2.04 CONSTRUCTION 
 
A. All motors provided under this specification shall have the following features of 

construction: 
 

1. Frames shall be steel for motors smaller than ½ horsepower and cast iron for motors 
½ horsepower and larger. 

2. Cast metal shrouds and covers for non-sparking fan blades. 
3. Non-hygroscopic motor leads. 
4. NEMA Design-B as standard design.  Other designs if required must be submitted 

and approved in writing by the ENGINEER. 
5. Motor Service Factor of 1.15 for Sine-Wave and 1.0 for Inverter Duty. 
6. Grounding terminal 
7. Windings shall be copper 
8. Rotor cages shall be die cast aluminum or fabricated copper 
9. Shafts shall be made from carbon steel. 

 
2.05 MOTORS LESS THAN ½ HORSEPOWER 

A. General: 
 

1. Unless specified otherwise, motors less than ½ horsepower shall be squirrel cage, 
single phase, capacitor start, induction run type. 

2. Single phase motors shall have class B insulation as a minimum. 
3. Motors for fans less than 1/8 horsepower may be split-phase or shaded pole type. 
4. Winding shall be copper. 

 
B. Rating: 
 

1. Unless specified otherwise, motors less than ½ horsepower shall be rated for 
operation at 115 volts, single phase, 60 Hz, and shall be continuous-time rated in 
conformance with NEMA Standard MG 1 – 10.35. 

2. Dual voltage (115/230) rated motors are acceptable if all leads are brought out to the 
conduit box. 

3. Motors shall be non-overloading at all points of the equipment operation. 
 
2.06 MOTORS ½ HORSEPOWER AND LARGER 

A. General: 
 

1. Unless specified otherwise, motors ½ horsepower and larger shall be 3 phase, 
squirrel cage, full voltage start induction type. 

2. Unless otherwise specified, motors shall have a NEMA MG 1-1.16 design letter B or 
C torque characteristic as required by the driven equipment’s starting torque 
requirement. 

3. Winding shall be copper. 
4. Motors shall be equipped with a set of thermal overload switches with dry contacts 

available at the motor terminal box for the following: 
a. Motors between 5 and 200 h  
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B. Rating: 
 

1. Unless specified otherwise, motors ½ horsepower and larger shall be rated for 
operation at 460 volts, 3 phase, 60 Hz, and shall be continuous-time rated in 
conformance with NEMA Standard MG 1 – 10.35. 

2. Dual voltage (230/460) rated motors are acceptable if all leads are brought out to the 
conduit box. 

3. Motors for variable frequency systems shall not be required to deliver more than 80% 
of the motor’s service factor rating by any load imposed by the driven machine at any 
specified operating condition or any condition imposed by the driven machine’s 
performance curve at maximum operating speed. 

 
C. Enclosures and Insulation: 
 

1. Motors shall be classified as Type 1 (Process) or Type 2 (Explosion proof) based 
upon the location of the motor and the associated area classification. 

2. Temperature rise for all motors shall not exceed that permitted by Note II, Paragraph 
12.42 of NEMA MG 1. 

3. Motor Insulation shall be non-hygroscopic. 
4. Type 1 motors (Process): 

a. Type 1 motors shall be premium energy-efficient motors, totally enclosed, fan 
cooled (TEFC) 

b. All motors shall have Class H insulation with Class B temperature rise. 
c. All internal surfaces shall be coated with an epoxy paint. 
d. Motors shall be rated for corrosive atmosphere duty. 

5. Type 2 Motors (Explosion Proof): 
a. Explosion proof motors shall be UL listed in accordance with UL 674 for 

Class I, Group D hazardous atmospheres. 
b. The motor shall have Class H insulation. 
c. A UL-approved Type 316 stainless steel breather/drain device shall be 

provided in the motor drain hole. 
d. The motor shall be provided with a frame temperature thermostat which 

meets the UL frame temperature limit code T2A (280°C).  The thermostat 
shall contain an automatically reset, normally closed contact rated 2 amperes 
at 230 VAC. 

 
2.07 MOTORS FOR VARIABLE FREQUENCY DRIVES 

A. Motors intended for use with variable frequency drives shall be compatible with the 
characteristics of the intended variable frequency inverter. 

 
B. Motors shall be Type 1 or Type 2 as specified in 2.06C. 
 
C. Motors shall be capable of withstanding a pulse voltage of at least 1750 volts with a rate 

of rise up to 750V per microsecond. 
 
D. Motors shall be certified by the manufacturer as suitable for inverter duty and shall have 

as a minimum a 10:1 turndown ratio (6-60Hz). 
 
E. Motors shall be capable of running above the rated RPM up to 70 Hz (116.67% of rated 

RPM) so long as the load current does not exceed the full load amps of the motor. 
 

2.08 MOTOR EFFICIENCIES 



 
OREM CITY WRF  ELECTRIC MOTORS 
2010 UPGRADE 11100-5 

A. Type 1 and Type 2 motors in accordance with NEMA MG 1 Table 12-11 and 12-12 and 
Type 2 in accordance with IEEE 841 Table 2 motor minimum nameplate efficiency for 
900, 1200 and 1800 rpm motors, when operating on a sinusoidal power source shall 
conform to the following (in accordance with IEEE 112B testing procedures): 

 
 

Motor 
Horsepower 

Guaranteed Minimum Efficiency (%) 
900 RPM  1200 RPM  1800 RPM 

1  70.0%  78.5%  81.5% 
1.5  72.0%  81.5%  82.5% 
2  80.0%  81.5%  82.5% 
3  81.5%  86.5%  84.0% 
5  82.5%  86.5%  84.0% 
7.5  82.5%  88.5%  88.5% 
10  86.5%  88.5%  88.5% 
15  86.5%  89.5%  89.5% 
20  87.5%  90.2%  91.7% 
25  87.5%  91.0%  91.7% 
30  89.5%  91.0%  91.7% 
40  89.5%  92.4%  92.4% 
50  90.2%  92.4%  92.4% 
60  90.2%  93.0%  93.0% 
75  91.7%  93.0%  93.6% 
100  91.7%  93.6%  94.1% 
125  92.4%  93.6%  94.1% 
150  92.4%  94.5%  94.5% 
200  92.4%  94.5%  94.5% 
250  93.6%  94.1%  94.1% 

 
 

2.09 CONDUIT BOXES 

A. Conduit boxes shall be sized based on the conduit number and conduit size indicated on 
the drawings.  Provide over-sized boxes with the number of openings as required to 
accommodate the conduits required.   

 
B. Conduit boxes shall be split construction with threaded hubs and shall conform to IEEE 

841 for Type 1 and Type 2 motors.  Motors shall be furnished with petroleum-resistant 
gaskets at the base of the conduit box and between the halves of the conduit box. 

 
C. Conduit boxes shall be designed to rotate in order to permit installation in any of four 

positions 90 degrees apart. 
 

2.10 BEARINGS 
 
A. Bearings may be oil or grease lubricated ball or angle contact roller bearing rated for a 

minimum L-10 life of 100,000 hours in accordance with ABMA 9 or 100 at the ambient 
temperature specified.  Motor designs employing cartridge type bearings will not be 
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accepted.  Bearings shall be fitted with lubricant fill and drain or relief fittings.  Belt loads 
shall not exceed forces calculated from NEMA MG 1 Table 14-1. 

 
2.11 LIFTING EYES 

 
A. Motors weighing more than 50 pounds shall be fitted with at least one lifting eye and 

motors weighing over 150 pounds shall be fitted with two lifting eyes. 
2.12 SPACE HEATERS 
 
 A. Motors that are located outdoors shall be equipped with Space Heaters to prevent 

condensation inside the motor enclosure after motor shutdown and maintain the temperature 
of the windings at not less than 5°C above outside ambient temperature. 

 
B. Heaters shall be flexible wraparound type rated 120 volts, single phase, 60 Hz unless 

otherwise noted.  The space heater rating in watts and volts shall be noted on the motor 
nameplate or on a second nameplate.  Space heater leads H1 and H2 shall be brought to a 
separate terminal block or pigtails in the motor conduit box or separate conduit box with a 
threaded conduit opening. 

 

PART 3 - EXECUTION 

A. Install electric in accordance with equipment manufacturer's written instructions, and with 
recognized industry practices.  Comply with applicable requirements of NEC, UL, and 
NEMA standards, to insure that products fulfill requirements. 

 
B. Tighten connectors and terminals, including screws and bolts, in accordance with 

equipment manufacturer's published torque values for equipment connectors.  Where 
manufacturer's torque requirements are not indicated, tighten connectors and terminals 
to comply with tightening torques specified in UL Standards 486A and B, and the 
National Electrical Code. 

 
C. Ensure that the motor is properly grounded from the incoming motor leads and that the 

frame is bonded to the grounding electrode system. 
 
D. Verify breather/drain fittings have been installed as specified. 

 
E. Prior to energizing, check circuitry for electrical continuity, and for short-circuits.  Winding 

insulation resistance for motors shall not be less than 10-megohms measured with a 
1000-VAC megohmeter at 1-minute at or corrected to 40°C. 

 
F. Check rotation of each motor for proper direction. 
 
G. Upon completion of installation of motor controller equipment and electrical circuitry, 

energize controller circuitry and demonstrate functioning of equipment in accordance with 
requirements. 

 
 

END OF SECTION 11100 




