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PROJECT:
Lynnwood 
FIELD REPORT NO:
001
BCRA BUILDING ENVELOPE
PROJECT NO:  R12110


DATE:
8/27/13 (Corrected KS)
WEATHER: 
Overcast with some sun breaks
TIME:
9:45 AM
TEMPERATURE RANGE:
78 – 87 degrees F
PRESENT AT SITE:
BCRA (Ken Rowan, Mike Nelson), Bill Haugen (City of Lynnwood) 
On 8/27/13, Mike Nelson and Ken Rowan from BCRA, AT THE REQUIES OF Bill Haugen of the city of Lynnwood, arrived at the Lynnwood pool in order to review discovered roof conditions with Bill Haugen, a roofing condition found at the tower location the previous day by a subcontractor who was preparing to install HVAC equipment mounting construction which required cutting open and removing in part a section of the TPO roofing, protection board and 1-1/2” rigid insulation.  Upon removal of the roofing components, mold was found between the rigid insulation and the bottom of the protection board.  The sample of roofing materials was viewed by BCRA and it was suggested to Mr. Haugen to have the mold sent out to a testing lab to verify species.  Upon the initial removal of the rigid insulation it was found there was no vapor barrier installed over the concrete structural roof deck as was intended in the original construction documents.  The rigid insulation was also wet with liquid water.
In June of 2012, it was determined and outlined in a previous report that the pool was in a neutral to positive pressure condition in which supplied air to the pool area was being delivered at a greater pressure than the surrounding zones, including the outside of the facility envelope.  Remedial efforts were made to correct this condition and create the pool areas to have a negative pressure relative to the surrounding areas of the pool enclosure.  Additionally, as an outgrowth of that report and study, the current HVAC upgrade project was developed and is now being executed.
At the time of the roof visit of 8/27/13, the clouds broke and the sun was upon the tower roof.  There was minor evidence of water on the roof of the tower from the previous 24 hour rain fall.  Unfortunately, due to the roof being exposed to solar heat gain during the time of the visit as well as having minor water on the surface of the roof, it was not possible to utilize infrared thermography to identify the possibilities of water within the roofing materials.  The appropriate time for utilizing IR thermography would be after sunset and after the surface of the roofing began to drop in temperature.  This temperature of the surface of the roof is affected differently where the substrate below the roofing (TPO) is either wet or dry and can be identified utilizing the IR camera.  The areas where the insulation and perhaps the protection board are wet will be clearly seen and identified and can be mapped.
Temperature and humidity reading were taken this date for general spot check.  T and H on the tower roof at 12:52 PM were 86.7 degrees F and 38 % RH.  Directly below the tower roof, inside the tower at the water slide entry, the inside temperature was 84.7 degrees F and 70% RH.  
As noted previously, there is work being performed under a separate contract for upgrades to the HVAC system which included ductwork revisions on the main roof adjacent to the slide tower.  The ductwork was scheduled to be removed on this date which would expose the lower roof for easier examination.  

Understanding time is critical and the HVAC upgrade work is needing to continue, and in light of the discovery of the mold and water within the roofing composite and that there was no vapor barrier installed at the concrete structural deck, it is recommended that additional areas of the tower roof and the lower main roof be cut open, exposing the roofing composite materials for inspection for possible mold, water and vapor barrier.  In order to identify the best location for exploratory openings of the roofing, which would most likely be within areas suspected to have water, an aerial infrared should be performed of the entire facility roof.  In order to obtain the best IR data, the aerial infrared images would need to be performed at night after the facility roof had been warmed up during the day and the surface to the roofing was cooling due to the evenings outside air temperature drop.  It is also necessary that the surface of the roof not be wet or have standing/ponding water.  Due to the necessity of having the roof surface dry and as unobstructed as possible (by ductwork and standing/ponding water), it is recommended that the scheduling of the aerial infrared be at a time when the weather forecast does not predict rain and adequate time occur between the last rainfall to allow the surface to have become dry.  It is suggested that in order to aid the drying of any standing/ponding water on the roof, that the standing/ponding water be removed by mechanical means (i.e. squeegee or wet vacuum).  
If time does not allow for an aerial infrared study to identify best possible location of water within the roofing composite, random locations for opening of the roof could be identified and the roof then opened up for inspection.  This random process may not give the best results in identifying the overall condition of the roofing composite materials and the possibilities of mold as previously found at the slide tower location.  Schedule of the HVAC upgrade may dictate that this method be taken rather than waiting for proper climatic conditions to occur allowing for an aerial infrared to be performed.  
Additionally, since moisture is evident within the roof composite, it is advisable to take a sample, either as free liquid or, if in saturated protection board or insulation, and have the liquid tested for its composition and whether it has chlorine (or Cloramine)or not.  We have used Spectra Laboratories (2221 Ross Way, Tacoma, WA 98421) in the last chlorine (chloramines) test for a recent project.  There are other testing groups that you could perform such testing as well.  Samples need to be precisely taken and packaged so as not to expose to light.  The testing agency can assist in direction on the sampling and handling of any samples.  If it is found that chlorine (Chloramines) exist in the liquid water, it would be advisable to check to see if any of the slab reinforcing (ferrous metal) has been compromised.  The best way to check the reinforcing is to locate the reinforcing and chipping out concrete until the reinforcing is exposed.  The concrete deck at the slide tower is a steel pan system with concrete poured over the steel deck.  The steel decking, depending on the slab edge condition and what penetrations, if any, occur, is a good vapor barrier.  Further investigation of the edge condition and possible penetrations would be necessary in the effort to find any possible route of vapor traveled in air to the underside of the TPO roofing.
As mentioned above, with the understanding that time is critical to the HVAC upgrade project, it may be a consideration to continue with the HVAC upgrade work and on a separate track, perform some or all of the above listed items of investigation, and if necessary, perform any re-roofing and VB/insulation measures in the near future, perhaps this coming year.  This approach would allow the HVAC upgrades to be complete and brought on line, thereby not having any delays or facility closures due to the moisture/mold found in the roofing system.
BCRA is available to assist in performing the testing and samplings as described above as the City of Lynnwood deem necessary and advisable.  Please let us know if or how you would want BCRA to assist in your needs and we can schedule accordingly.  If you have any question, please contact me.  I can be reached either at the office (253-627-4367) or by cell (253-606-8380).
Thank you for contacting us and having BCRA visit the site and for considering the views we have outlined above.  We look forward to possibly working with the City of Lynnwood in the future as your needs arise.
PREPARED BY:
Ken Rowan

Attachments:
None
cc: Todd Wolf, BCRA building Envelope Director
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