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SECTION W-9401 (Revised) – CONCRETE SURFACES PREPARATION & COATING 
 
W-9401.01  General 
 
 It is the intent of this specification to provide for the rehabilitation of the digester’s existing interior 
concrete wall surfaces as shown on the drawings, specified and directed by the Engineer.  The 
rehabilitation shall consist of a spray applied urethane resin, 100% solids epoxy system, polymorphic resin 

rehabilitation system or fiber-reinforced modified polyamine epoxy system as specified herein.  All aspects 
of the rehabilitation shall be done in strict accordance to the manufacturer’s instructions.     
 
 It is the Contractor’s responsibility to comply with OSHA standards and all regulations pertaining to 
work in confined space entry. 
 
W-9401.02  Submittals 
 
 Prior to the commencement of any rehabilitation work, the Contractor shall submit the following to 
the Engineer for approval: 
 

1) A rehabilitation plan detailing the methods, materials and procedures proposed for the 
rehabilitation of digester’s interior concrete wall surfaces. 

 
2) Mortar and hydraulic cement mix designs detailing the compressive strengths, cement/water ratios, 

slump, etc. 
 
3) Description of all the equipment to be used for the rehabilitation. 
 
4) Safety plan describing all safety equipment to be utilized in compliance with OSHA standards 

pertaining to work in confined space entry. 
 
W-9401.03 - Removing Debris From Digester Wall 
 
The Contractor shall remove assorted coatings, biological growths, chemical precipitates and crumbling 
cementitious products that are loosely adhering to portions of the interior digester wall and dispose of the 
debris.  The Contractor shall inspect the internal wall surfaces and determine the appropriate methods to 
remove loose debris from the wall. Work methods shall include pressure washing, scraping, hammering 
and other mechanical methods.  The intent is to remove material that may detach from the wall when the 
digester is put back into service and lead to pipeline blockages or interfere with the sludge mixing and 
digestion processes.  The Contractor shall demonstrate the effectiveness of the work methods to the 
Engineer.  Any work method that results in damage to the sound concrete surfaces of the wall shall be 
stopped immediately and brought to the attention of the Engineer, at which time alternate methods shall be 
determined.   
 
W-9401.04  Surface Preparation 
 
 Surface preparation shall be in strict accordance with the approved coating manufacturer’s 
instructions.  All surfaces to be coated shall be cleaned with a high pressure water spray (minimum 10,000 
psi).  The use of acid for cleaning purposes will not be allowed.  All deteriorated concrete shall be removed 
from the wall in order to obtain a substrate suitable for the proposed coating system.  All infiltration shall be 
stopped with hydraulic cement or other approved means before installation of the coating system.  Any 
voids in the structure wall shall be sealed with hydraulic cement. 
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W-9401.05  Urethane Resin System 
 
 The sprayed applied urethane resin system shall be SprayWall as manufactured by Sprayroq, Inc, 
Birmingham, Alabama or equal.  The finished urethane shall be resistant to sulfuric acid attack associated 
with domestic sewage.  The urethane shall be manually sprayed onto the structures to provide a uniform 
smooth surface.  The minimum finished thickness shall be as specified on the plans.  The coating system 
shall be capable of being applied over wet surfaces without degrading the final product. 
 
 The existing digester wall shall be prepared for the application of the urethane system by cleaning 
and stoppage of infiltration as specified above.  Prior to applying the urethane liner, the entire wall surface 
shall be patched and grouted to the extent needed to provide a smooth and even surface to which the liner 
will adhere. 
 
 The cured urethane system shall conform to the minimum physical standards, as listed below: 
 

 
CURED URETHANE 

 
STANDARD 

LONG-TERM 
DATA 

TENSILE STRENGTH ASTM D-638     5,000 psi 

FLEXURAL STRESS ASTM D-790   10,000 psi 

FLEXURAL MODULUS ASTM D-790 550,000 psi 

 
 The Contractor shall provide certified independent, third party test results verifying the minimum 
physical properties listed above.  The tests shall be in conformance with the ASTM specifications listed. 
 
 The finished liner shall be cured in strict accordance with the manufacturer’s instructions.  
 
W- 9401.06 Polymorphic Resin Systems 
 

The sprayed applied Polymorphic Resin system shall be as manufactured by Integrated 
Environmental Technologies, Santa Barbara, California or equal. The Polymorphic Resin shall be a 100% 
solids, two component, highly modified isothalic polyester resin material. The finished resin shall be 
resistant to sulfuric acid attack associated with domestic sewage. The minimum finished thickness shall be 
as specified on the plans. 
 

The existing digester wall shall be prepared for the application of the polymorphic resin system by 
cleaning and stoppage of infiltration as specified above.  Prior to applying the resin liner, the entire wall 
surface shall be patched and grouted to the extent needed to provide a smooth and even surface to which 
the liner will adhere. 

 
The cured resin system shall conform to the minimum physical standards, as listed below: 
 

 
CURED RESIN 

 
STANDARD 

LONG-TERM 
DATA 

TENSILE STRENGTH ASTM D-638     4,900 psi 

FLEXURAL STRESS ASTM D-790    8,630 psi 

 
The Contractor shall provide certified independent, third party test results verifying the minimum 

physical properties listed above.  The tests shall be in conformance with the ASTM specifications listed.   
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The finished liner shall be cured in strict accordance with the manufacturer’s instructions. 
 
W-9401.07  Fiber-Reinforced Modified Polyamine Epoxy System 
 
 The sprayed applied polyamine resin system shall be Perma-Shield FR, Series 436 as 
manufactured by Tnemec Company, Inc, Kansas City, Missouri or equal.  The finished polyamine epoxy 
shall be resistant to sulfuric acid attack associated with domestic sewage.  The epoxy shall be manually 
sprayed onto the structures to provide a uniform smooth surface.  The minimum finished thickness shall be 
as specified on the plans.  The coating system shall be capable of being applied over wet surfaces without 
degrading the final product. 
 
 The existing digester wall shall be prepared for the application of the fiber reinforced modified 
polyamine system by cleaning and stoppage of infiltration as specified above.  Prior to applying the 
modified polyamine liner, the entire wall surface shall be patched and grouted to the extent needed to 
provide a smooth and even surface to which the liner will adhere. 
 
 The cured fiber-reinforced modified polyamine system shall conform to the minimum physical 
standards, as listed below: 
 

 
CURED RESIN 

 
STANDARD 

LONG-TERM 
DATA 

TENSILE STRENGTH ASTM D-638     2,507 psi 

FLEXURAL STRESS ASTM D-790   8,148 psi 

FLEXURAL MODULUS ASTM D-790 540,000 psi 

 
 The Contractor shall provide certified independent, third party test results verifying the minimum 
physical properties listed above.  The tests shall be in conformance with the ASTM specifications listed. 
 
 The finished liner shall be cured in strict accordance with the manufacturer’s instructions.  
 
W-9401.08  Contractor Qualifications 
 
 The manufacturer and installer of the rehabilitation system shall be specialized in the design and 
installation of the rehabilitation system for at least 5 years.  The installer shall be approved and certified in 
writing by the manufacturer and shall be completely trained in leak repair, surface preparation, and 
installation of the rehabilitation system.  References shall be provided upon request to demonstrate that the 
installer has successfully used the rehabilitation system in Florida on a minimum of 5 projects, one of which 
must be at least 5 years old. 
 
W-9401.09  Thickness Verification and Inspection 
 
 The Contractor shall provide a method of verifying the actual coating thickness installed to ensure it 
meets or exceeds the minimum values specified.  The proposed liner thickness verification method shall be 
submitted to the Engineer for approval. 
 

The Contractor may utilize a wet film thickness gage meeting ASTM D4414 to ensure monolithic 
coating and uniform thickness during application.  A minimum of three readings per 200 square foot area 
shall be recorded.  Documentation on thickness readings shall be conveyed to the Inspector on a daily 
basis when the coating application occurs. 
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 All phases of the digester wall rehabilitation such as surface preparation, liner installation, annulus 
sealing, grouting, etc., will be inspected by the Department's Field Engineering personnel for conformance to 
the specifications, construction drawings, and liner manufacturer's instructions.  The Contractor shall, therefore, 
coordinate his schedule for the installation of the structural coating system with the field office, and with due 
regard for site and weather conditions prevailing at the time. 
 
 The final surface shall be completely free of defects.  
 
 The Contractor shall inspect the rehabilitated digester wall utilizing closed circuit television 24 hours 
after coating system is complete. The intent of the inspection is to find any deficiencies to the finished liner. 
Contractor shall repair deficiencies within 1 week of notification. All television inspection videos to be provided 
to the City shall be in DVD format. One copy of the DVD shall become the property of the City.  
 
W-9401.10 Spark Testing 
 

The coating system shall be spark tested prior to acceptance.  After the coating has set hard to 
touch, it shall be inspected with high-voltage holiday detection equipment.  An induced holiday shall be 
made onto the coated concrete surface and will serve to determine the minimum/maximum voltage to be 
used to test the coating for holidays at that particular area.  The spark tester shall be initially set at 100 volts 
per 1 mil (25 microns) of minimum specified (not average) film thickness applied but may be increased if it 
is insufficient to detect the induced holiday.  All detected holidays shall be marked and repaired per the 
manufacturer’s recommendations.  All costs associated with the testing shall be born by the Contractor.   
  
W-9401.11  Warranty 
 
 The Digester Wall Rehabilitation Contractor shall furnish the City of Tampa with an unconditional 5-
year warranty for materials and workmanship.  This warranty shall be a guarantee against failure for the 
warranty period.  Failure shall be defined to occur if the rehabilitation system fails to: 
 

1. Prevent the internal damage or corrosion of the structure. 
2. Prevent groundwater infiltration. 
3. Adhere to existing structure wall. 

 
If any failures occur within the specified warranty period after final acceptance, the Contractor shall 

repair or restore the structure to its previously accepted state including all materials, labor, and at no 
additional cost to the City.  Repair shall be completed within 30 days of written notification of the failure. 

 
 

 
* * * 
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