Building water intrusion and response actions
I. Introduction 

This document was prepared by the Department of Employee Relations -- State Safety and Industrial Hygiene Unit, as a resource to provide information about responding to building moisture problems and the problems that can arise if the moisture is not properly addressed.  The information presented here is in summary form and is by no means complete. The discussion that follows is not meant to "re-invent the wheel" and you will notice it includes many links to various organizations that have already published helpful information and guidelines regarding this issue. 

Why do we need to respond to water or moisture problems in our buildings?  Water can enter buildings in several ways. Moisture problems in buildings may be chronic, that is occurring over a long period of time, or may be a one-time event. Whatever the actual cause of the water or excess moisture in a building, the situation may lead to mold growth. 

What is mold?  Molds are a type of fungus.  Fungi basically are primitive plants that do not contain chlorophyll, so instead on needing sunlight to grow, fungi decompose organic materials for food.  Molds produce spores for reproduction.  These spores are released and become airborne and it is the inhalation of mold spores that can pose problems for people.  One thing to keep in mind is that mold spores are found airborne virtually everywhere, both inside buildings and outdoors even during the winter in Minnesota. 

Why is there a concern if mold is found growing in a building?  About 20 percent of Americans have allergies of some sort of which many people have allergies to mold.  Common allergy symptoms can include eye irritation, runny/stuffed-up nose, sneezing and coughing.  Some molds, under the right environmental conditions may produce substances called mycotoxins that may cause health problems for people exposed.  Also, immune compromised individuals can acquire fungal infections. 

Is there currently an acceptable occupational exposure limit established for mold?  Occupational Exposure Limits such as OSHA permissible exposure limits (PEL) or American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLVs®) for airborne concentrations of mold, or mold spores, have not been set. No EPA regulations or standards for airborne mold contaminants currently exist either. 

If mold is visually identified, is sampling always necessary?  Not always. Visual inspection is the most important part of an investigation where mold is suspected.  Signs of water damage, discoloration and musty odors are good indicators that there is mold growth.  Regardless of the type of mold present, mold growth in buildings should be removed.  Certain types of sampling can be useful, however, in a building evaluation when visible signs of mold are not obvious. 

What is needed for mold to grow? Again, mold spores are found essentially everywhere both outside and indoors; all that is needed for the mold spores to begin to grow is a suitable environment. This suitable environment will be an appropriate temperature range of between 40 and 100 °F -- a range commonly found in most buildings. A nutrient source, including dirt, paper dust and cellulose materials that are very common in buildings.  

The last main component of the suitable environment for mold growth is moisture. Because the other environmental attributes that support mold growth are either necessary for humans or virtually impossible to control, controlling moisture inside buildings needs to be the focus. 
For more information regarding mold, some good resource links are provided below.

Minnesota Department of Health

· Mold in Homes
· Mold/Moisture Resources on the Internet
United States Environmental Protection Agency (USEPA)
· Mold Resources 
· A Brief Guide to Mold, Moisture, and Your Home 
 Centers for Disease Control and Prevention (CDC)

· Molds in the Environment 
· Stachybotrys Chartarum and Other Molds 
II. Common sources and types of building water/moisture problems 

There are many sources of water and moisture in buildings. For the purposes of this document, the discussion of building water/moisture issues is separated out into two categories - One-time and Chronic problems. One-time events occur over a short time span while chronic problems are those on-going issues that occur over an extended time frame. Some common examples can be: 
One-Time Problems - these types of problems are generally very obvious.  Examples may include rainwater/roof leaks, pipe breaks, floodwater, and sewage back up. 

Chronic Water/Moisture Problems - many times these types of problems are not obvious and to fix them may necessitate hiring outside firms specializing in these issues. Some examples include: 

· Building Ventilation Problems -- In areas where there is moisture generated, it is important to properly exhaust moist air to the outside.  Also, moisture issues may exist due to an HVAC mechanical system not properly removing moisture supplied to the areas it serves or the lack of proper supply ventilation to spaces. Some common areas associated with ventilation problems include kitchens, dishwashing areas, and shower areas.

· Condensation Problems -- There will always be some moisture in the air.  If surfaces are cooled to what is called the dew point temperature, water will condense on these surfaces.  Some common areas associated with condensation include:
· Cold Water Pipes -- lack of proper insulation (R-value) on cold water pipes can lead to condensation problems and mold growth on the insulation or surrounding materials due to dripping water.

· Non-Insulated Cold Supply Ductwork -- it is common to identify water condensing on these surfaces during the cooling season.  Water dripping from these surfaces can provide the moisture for fungal growth on ceiling panels below the ductwork, for example.

Exterior Walls

Interior Surfaces - water will condense on cool wall surfaces.  Insufficient insulation or thermal bridges (materials that conduct hot and cold temperature through the wall) may lead to condensation. 

Wall Cavity - lack of vapor barrier or improper placement of the barrier or improperly installed insulation can cause water vapor to condense.

Windows - the insulating quality of the window (poor quality such as single panes) can lead to condensation and frost problems. 

Drainage Problems -- Proper drainage around buildings is very important.  

Groundwater -- can enter through the basement concrete and block walls.  If any common cellulose containing materials (e.g. drywall) are in direct contact with the floor, water can wick up into the material and potentially lead to fungal growth.

Rainwater/runoff -- Parking lot runoff and water runoff from the surrounding landscape can cause obvious problems.  It is important that these things are taken into consideration during the design of the building.

Roof Leaks -- Often it is difficult to track down the actual location of the leak -- water can follow roof supports, pipes, etc. and may show up many feet from the actual leak.  Roof replacement is very expensive, so it is important to get requests into budgets early.

III. Immediate response actions for water infiltration episodes 

In the event that there is a one-time water intrusion episode, you must respond immediately within 24 to 48 hours to prevent mold growth. General response actions include the following: 

· Determine the source of water. Is the water clean potable water (pipe break), rainwater, floodwater, ground water or sewage?

· Stop the water source if possible and remove excess water as soon as possible.

· Determine the scope of the water intrusion and inventory the types of materials that got wet. Porous vs. Non-porous materials.

· If porous materials (e.g. drywall) are wet - remove within 24 hours of water intrusion episode - mold may start to grow within 48 hours of being wet. Drywall and insulation in contact with floor will wick water - Remove drywall above line of moisture. Extent of wicking can be determined with a moisture meter.

· Make all attempts to dry out materials - use of floor fans, if summer operating air conditioning 24 hours per day, extracting water from carpeting, etc.

· If flood water or sewage - remove and discard all porous materials that are wet. 

Refer to the University of Minnesota Department of Environmental Health and Safety's website entitled Managing Water Infiltration into Buildings for more information on immediate response actions involving common building materials.  

Refer also to Page 11 of EPA’s guide entitled Mold Remediation in Schools and Commercial Buildingshttp://www.epa.gov/mold/mold_remediation.html.

For further information regarding flood clean up, refer to the following sites for more information: 

Minnesota Department of Health

Protecting Your Health During a Flood
 National Institute for Occupational Safety and Health

Flood Emergency Response
IV. Remediation of mold contaminated building materials 

In the event that there is already mold growing on building materials, appropriate action must be taken to remove the mold.
Removal of mold-contaminated building materials is not regulated in the same manner as removal of asbestos.  However, before implementing the removal of mold-contaminated building materials, refer to the building asbestos survey or have the material inspected and tested. The removal of large quantities of mold-contaminated material is done in a manner very similar to asbestos abatement except that there are no special requirements for disposal of moldy materials.  In many cases your maintenance staff will be able to do the removal work, but if the area of growth is extensive, it is recommended that a contractor that specializes in mold abatement be hired to do the removal work.

There are a few organizations that have published guidance documents for the proper removal of fungal contaminated building materials including the New York City Department of Public Health, the American Conference of Governmental Industrial Hygienists (ACGIH) and the Environmental Protection Agency (EPA).  The New York City Department of Health’s document is commonly referenced by organizations in the development of their guidelines.  The New York City Department of Health’s document entitled Guidelines on Assessment and Remediation of Fungi in Indoor Environments outlines the steps needed to appropriately remove mold contaminated materials beginning on page 8 of the document.  The methods used for removal to prevent fungal spores and dust emitted during removal activities from impacting occupied areas and the level of worker protection used are based on the amount of fungal contaminated material (Level I to Level IV, Level V deals with HVAC systems).  Below is a brief outline, however, be sure to read the entire document. 

· Level I -- 10 square feet or less.  These are small areas like ceiling panels or small areas on wall, for example.  Building maintenance staff can do this level of work with training and proper equipment including proper personal protective equipment (PPE) such as respiratory protection, gloves and eye protection.  Containment of the work area is generally not needed for these small areas.

· Level II -- 10 to 30 square feet.   This is an area about the size of an individual drywall panel.  Building maintenance staff also should be able to do this level of work.  This level of work includes, in addition to the worker training and personal protective equipment (PPE) including respiratory protection, gloves and eye protection, using plastic (poly sheets) barriers, dust suppression techniques, bagging of the moldy material and proper clean-up.

· Level III -- 30 to 100 square feet.  If you have identified this amount of fungal contaminated material that needs to be removed, consult with a health and safety professional with experience with mold investigations and remediation prior to removal.  In many cases building maintenance staff can conduct the removal following methods similar to Level II, however, if the mold growth is not patchy but “blankets” material, methods as outlined in Level IV should be followed.

· Level IV -- greater than 100 contiguous square feet.  This is considered extensive contamination.  A project manager and abatement firm will generally need to be hired for this level of work.  Minnesota State agencies can contact the Department of Administration – Real Estate and Construction Services sat (651) 201-2550 for information regarding consultants and contractors that commonly deal with these types of remediation projects.  The State Safety and Loss Control Unit also is available to assist state agencies in the initial stages of evaluation of the extent of mold contamination.  

Clearance levels for mold remediation projects have not been established.  There are varying opinions regarding acceptable levels and what exactly that entail.  Some experts in this field rely on visual inspection only.  Some experts rely on air sampling in the area that was remediated and some rely on sampling the surfaces.
It is very important that the area remediated be visually clean following the work.  At a minimum, a visual inspection needs to be conducted and documented by an independent source (independent of the removal contractor) following a large remediation project.  Consideration needs to be taken into account regarding the type and nature of the project, the building use and the building occupants.  These factors, in certain instances, may lead to clearance sampling -- either qualitatively or quantitatively evaluating the fungi present inside the containment after the removal work is finished.  Clearance sampling is a judgement call and is conducted on a case-by-case basis.
Additional information regarding mold remediation can be found at: 

EPA

Mold Remediation in Schools and Commercial Buildings
 University of Minnesota -- Department of Environmental Health and Safety

Fungal Abatement Safe Operating Procedures 
Of final note, never lose site of the fact that you must correct the moisture problem that caused the mold to grow in the first place.  It makes little sense to remove fungal contaminated materials and rebuild if the area is likely to get wet again.  Also, in rebuilding investigate other types of building materials available that are more resistant to moisture damage and mold contamination.

