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This document was written by Microecologies®, Inc. following inspections of flood damaged homes along the south coast of Puerto Rico in November 2022 in collaboration with the Sustainable Workplace Alliance and the Metro Emergency Response Team and Puerto Rico Volunteer Fire Department.  The purpose of this document is to provide advice to residents and workers in Puerto Rico on how to remediate common types of mold growth problems on specific substrates/materials that have been identified in homes affected by Hurricane Fiona and Hurricane Maria.

Painted Concrete or Metal

Mold growth can and will grow on the painted surfaces of concrete or metal that has been subject to flooding and/or rainwater intrusion through exterior facades or wind-damaged roofs.  If mold appears on painted concrete or metal, clean as soon as possible using the following procedure:  

· Clean/scrub with dishwashing liquid solution (add borax if available - 1/8 cup dishwashing liquid, 1 cup borax, 1 gallon of water)
· Repaint with mold resistant coating (fungicidal/fungistatic paint)
· Do not scrape damaged paint (possible lead-based paint hazard)

To prevent further rainwater intrusion, seal compromised exterior facades and roofs using appropriate sealants or use interim controls to prevent further moisture intrusion - eg. cover damaged roof with a heavy-duty blue-tarp that is securely affixed and weighted (using sandbags around the perimeter of the roof) or tied down/fastened.  

Plywood (walls/ceilings/sub-flooring)

Plywood may be used in various areas of a home’s construction, and it is highly susceptible to mold growth when exposed to recurrent moisture conditions.  

If removal of moldy/water-damaged plywood is possible:

· Securely cover room-side wood framing with poly sheeting
· Remove moldy/water-damaged plywood from above/behind and replace it

If removal is not possible:

· Paint room-side surface with mold resistant paint (fungicidal/fungistatic paint)

Ceiling Tiles

Water-damaged ceiling tiles generally display a brownish discoloration if the water damage is an isolated event.  With recurrent water damage, however, a black center to the brownish discoloration frequently appears.  There is a high probability that the black discoloration is Stachybotrys, a potentially highly toxic mold, exposure to which (primarily by inhalation) may be associated with severe adverse health effects in humans. Cellulose-containing ceiling tiles are perfect amplification sites for toxigenic fungi.  Therefore, the removal of ceiling tiles should be a zero-dust-release procedure and appropriate personal protective equipment (N95 respirator, gloves, and goggles) should be worn to avoid possible acute exposures.

· First cut a piece of medium weight (3 or 4 mil) poly sheeting or other solid material that has been cut to the correct size to cover the discolored area and duct tape it around the perimeter.  Then, adhesive-side up, apply it over the discolored area.
· Then, approaching the now-covered tile by removing an adjacent clean tile, repeat the procedure by covering and taping any discolored area on the top side of the tile. 
· The contaminated tile can then be safely removed by turning the tile diagonally then placing it into a large contractor bag for safe disposal.

Note: assuring good adhesion between the duct tape and ceiling tile is critical.  If tile surface is too uneven to allow good adhesion, use spray adhesive or aluminum tape to attach poly-sheeting.  Following removal, the ceiling tile should be replaced with a non-cellulose-containing ceiling tile or another appropriate non-organic material (such as a plastic ceiling light panel).

Drywall/Paper-Faced Gypsum Board

The paper-covering of drywall/paper-faced gypsum board (aka. Sheetrock®) also provides ideal nutrient for the development of Stachybotrys and other types mold growth.  Drywall/paper-faced gypsum board displaying visible mold growth on the front or back side must be removed

· Before removing drywall/paper-faced gypsum board, spray visibly moldy surfaces with water to reduce dust release, or cover visibly moldy surfaces with poly-sheeting secured by duct tape 
· Remove with minimum possible disturbance (score with a utility knife and use a scraper or small crowbar).  Do not use a hammer in the vicinity of mold growth
· Remove minimum 1-2 ft beyond visible mold growth on front and back sides. Bag for safe disposal

Do not use paper-faced gypsum board when rebuilding.  Instead, use fiberglass-faced gypsum board, which will not support mold growth even under recurrent moisture conditions. Cement board is generally used as a tile backer, but can be used in place of fiberglass-covered gypsum board if it is not available (note: workers should wear N95 or KN95 respirators when cutting cement board).

Occupant, Worker and Premise Protection

· Remove all personal property items from work areas if possible. If not possible, move items to center of room and cover with poly sheeting and duct tape.  
· Establish critical barriers (using poly sheeting and duct tape) to isolate the work area and prevent dust infiltration to surrounding areas. 
· Protect any air-conditioning units/components from dust infiltration.
· Keep windows in home open, and if possible, run high power exhaust fan in work area to provide dilution ventilation and to prevent infiltration of airborne mold/bacteria into adjoining spaces.
· Bag or wrap all contaminated debris for safe disposal.
· Wear appropriate personal protective equipment when conducting mold remediation work including at minimum N95/KN95 respirator, gloves, and eye protection (goggles).  If available, respiratory protection should be upgraded to half-face or full-face respirators for larger mold remediation projects or for projects involving remediation of sheetrock (note: persons wearing half-face and full-face air purifying respirators should be free of respiratory and heart problems, fit-tested and trained in proper usage, and should have medical clearance from a physician).  If available, protective coveralls should also be worn.



Appendix – List of Recommended Products

· Dishwashing Liquid/Borax Solution – Dawn Dishwashing Liquid Soap and 20-Mule Team Borax
· Mold Resistant Paint (Fungicidal/Fungistatic Paint) – Foster 40-50, Zinsser Perma-White, or Kilz Mold and Mildew
· Fiberglass-faced Gypsum Board - Georgia Pacific’s DensArmor Plus or US Gypsum’s Mold Tough Glass Panels
· Cement Board – US Gypsum’s Durock or Custom Building Product’s Wonder Board 
· Concrete Sealant – Quikrete Hydraulic Water-Stop Cement or Drylok Fast Plug Hydraulic Cement
· Fiberglass Ceiling Tile – Armstrong 2 ft. x 4 ft. Lay-in Ceiling Tile
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