
This master should be used by designers working on Port of Portland construction projects and by designers working for PDX tenants (“Tenants”).  Usage notes highlight a few specific editing choices, however the entire section should be evaluated and edited to fit specific project needs.

This section should be used for projects where flooring will be installed over slab on grade and especially in tunnels or other underground areas.  This section may not be needed when flooring is on elevated slabs.  If using this section, consider performing some preliminary moisture testing during the design.  This section is written assuming preliminary testing will be done, edit as applicable.  Also consider how to pay for Contractor testing and especially for the actual moisture mitigation if Contractor testing finds it necessary.

SECTION 072613 – MOISTURE MITIGATION SYSTEM
PART 1 -  GENERAL
1.1 DESCRIPTION
A. This section describes moisture mitigation for concrete floor slabs.  The system shall reduce the vapor emissions of the concrete to less than the flooring manufacturer’s recommended limit.
B. The underlayment or topping surface shall be suitable to receive all types of floor coverings or sealers.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Section 033000, Cast-in-Place Concrete
B. Section 096623, Resinous Matrix Terrazzo Flooring
C. Section 096800, Broadloom Carpeting

D. Section 096813, Tile Carpeting
1.3 REFERENCES
A. ASTM: American Society for Testing and Materials

1. ASTM D1653: Standard Test Methods for Water Vapor Transmission of Organic Coating Films
2. ASTM F710: Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring
3. ASTM F1869: Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium Chloride
4. ASTM F2170: Standard Test Method for Determining Relative Humidity in Concrete Floor Slabs Using in Situ Probes
B. ICRI: International Concrete Repair Institute

1.4 SUBMITTALS
A. Product Data:  Provide manufacturer’s data sheets documenting physical characteristics and product limitations of materials.
1. Manufacturer’s installation instructions:
a. Indicate procedures and conditions requiring special attention.

b. Include information on mixing and application. 

c. Indicate type of floor drains required, details at floor drains, special procedures, and perimeter conditions requiring special attention.

2. Copy of specimen warranty that will be issued by manufacturer and certificate of underwriter’s coverage of warranty.  Ensure that forms have been completed in the Port’s name and registered with the manufacturer.
B. Specified Requirements:  Submit a certificate of specified requirements and qualification statement from the manufacturer, applicator, and supervisor.
C. Shop Drawings:  Indicate locations where material will be applied.
D. Existing Condition Reports:  Prior to installation of flooring moisture mitigation system, submit report by system representative of existing vapor transmission and alkalinity subfloor.
E. Certification:  Upon completion of flooring moisture mitigation system installation, submit certification from system representative that the subfloor meets requirement for vapor transmission and alkalinity specified in this section.
F. Facility Use Data:  Include recommended procedures for re-flooring in the future.
G. Test Results:  Submit test results from any tests performed by the Contractor for moisture vapor emission rate, relative humidity, pH, and porosity.

1.5 QUALITY ASSURANCE
A. Certify that products meet or exceed specified requirements.
B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section with a minimum of 5 years of experience.
C. Applicator Qualifications:  Company specializing in performing work of this section with a minimum of 5 years of experience and approved by the manufacturer.
D. Supervisor Qualifications:  Trained by product manufacturer under direct full-time supervision of manufacturer’s own foreman.
E. Provide all materials of the system including but not limited to primers, resins, hardening agents, and finish or sealing coats from a single manufacturer.
F. Verify that moisture mitigation system is compatible to flooring adhesive and related primers, and cementitious patching compound.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Store all materials under cover and elevated above grade.
B. Store products in manufacturer’s unopened packaging until ready for installation.
C. Keep dry and protect from direct sun exposure, freezing, and ambient temperature greater than 70°F.
1.7 FIELD CONDITIONS
A. Do not install system until floor penetrations and peripheral work are complete.
B. During the curing process, ventilate spaces to remove excess moisture.
1.8 WARRANTY

A. Submit warranty on manufacturer’s standard form in which manufacturer and applicator agree(s) to repair or replace materials that fail to control the existing vapor transmission rates down to a level as required in this section, within the specified warranty period.

B. Warranty period shall be 15 years from date of substantial completion.
PART 2 -  PRODUCTS
2.1 MATERIALS
A. System Main Component:  Epoxy based materials.  Materials vary with manufacturer.
B. Manufacturer’s certification that the system has been tested in accordance with ASTM D1653 and has a permanency rating of less than 0.05. 
C. Manufacturer shall be UZIN (www.uzin.com), or equal.  For existing concrete with:
1. A relative humidity value up to 90% and moisture vapor emissions level up to 7 lbs, maximum:  UZIN PE 414.
2. A relative humidity value higher than 90% and moisture vapor emissions level over 7 lbs:  UZIN PE 460.
2.2 MIXING
A. Mix materials on site in accordance with manufacturer’s instructions.
B. Mix to self-leveling consistency without overwatering.
PART 3 -  EXECUTION
Keep the following article if a testing program has been performed by the Port for this project, otherwise delete.

3.1 GENERAL

A. The Port has performed tests to have an overview of the relative humidity in the concrete.  The report from these tests is attached as Exhibit X.  On the basis of this report, areas which exceed moisture limits allowed by the carpet manufacturers are shown on the drawings to receive a mitigating seal coat.  Perform any additional tests required to meet carpet manufacturers’ and installers’ requirements. 
3.2 EXAMINATION
A. Record condition of floor.
B. If active water leaks or continuing moisture migration to surface of slab, notify the Port of this condition and do not proceed with work in this area until the condition has been corrected. 
C. Only install the moisture mitigation system over concrete surfaces that have been properly mechanically prepared to a minimum surface profile of ICRI CSP #3 and which have a moisture emission level of 20 lb or less at the time of testing when measured in accordance with ASTM F1869, or a relative humidity value of 95 percent or less when measured in accordance with ASTM F2170.

D. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks that might telegraph through flooring, clean, and dry.  Surfaces shall also be free of curing compounds, surface hardeners, and other chemicals that might interfere with bonding of flooring to substrate.
E. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of work and are ready to receive resilient flooring.
F. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of adhesive materials to sub-floor surfaces.
G. Verify that concrete subfloor surfaces are dry enough and ready for resilient flooring installation by testing for moisture emission rate and alkalinity in accordance with ASTM F710.  Obtain instructions if test results are not within limits recommended by resilient flooring and adhesive materials manufacturers.
H. Verify that required floor-mounted utilities are in correct location.
3.3 PREPARATION
A. The concrete shall be clean, and free of oil, grease, dirt, curing compounds, and any substance that might act as a bond breaker.  Mechanically clean using shot blasting or other method to achieve the specified profile.
B. Repair all cracks in the subfloor to minimize telegraphing through the underlayment. 
C. Honor all expansion and isolation joints up through the system and underlayment or topping. 
D. Follow moisture mitigation manufacturer’s recommended procedure for crack repair.  Once the cracks and joints have been properly filled, allow these areas to cure prior to proceeding with the installation of the system. 
E. Mask and protect adjacent wall and floor surfaces from damage.
3.4 INSTALLATION
A. Starting installation constitutes Contractor’s acceptance of subfloor conditions.
B. Install in accordance with manufacturer’s instructions.
C. Apply moisture mitigation system over entire suspect floor area where any additional testing by the Contractor shows excessive moisture vapor emission rate (above the amount allowed by floor covering or adhesive manufacturers), relative humidity, pH, or porosity.
D. Where system stops, terminate under centerline of door and at wall edges.
3.5 TESTING

Edit A if no preliminary testing has been performed.  (See usage note at beginning of section.)

A. General Testing Procedures:

1. Where the floor covering manufacturer's requirements conflict with the test method described in Exhibit X, notify the Port and meet the manufacturer's requirements with additional testing.  The additional testing shall be at no additional cost to the Port.

2. In the event that test values from any additional Contractor testing exceed floor covering or adhesive manufacturers’ recommended limits, perform remediation.

3. Submit report(s) containing all Contractor test results.
B. Moisture Vapor Emission Rate Testing:

1. Calcium chloride test in accordance with ASTM F1869 and as follows.

2. Plastic sheet test and mat bond test may not be substituted for the specified ASTM test method, as those methods do not quantify the moisture content sufficiently.

3. Perform remediation if test values exceed the manufacturer's recommended limit for 1,000 square feet per 24 hours.

C. Relative Humidity Testing:

1. Test in accordance with ASTM F2170 and as follows.

2. Testing with electrical impedance or resistance apparatus may not be substituted for the specified ASTM test method, as the values determined are not comparable to the ASTM test values and do not quantify the moisture content sufficiently.

3. Perform remediation if any test value exceeds the manufacturer’s recommended limit for relative humidity.

D. PH Testing:  Test according to ASTM F710.

E. Porosity Testing:  Water absorption test in accordance with ICRI standards.

F. The Port may elect to perform verification tests at all locations originally tested for moisture to confirm moisture mitigation products have been installed in the millage as required and in compliance with floor covering and adhesive manufacturer’s requirements.
3.6 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer’s instructions.
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