
 

Meetings of the Board of Directors of the Steilacoom Historical School District are Digitally Recorded. 
 

STEILACOOM HISTORICAL SCHOOL DISTRICT NO. 1 
AGENDA 

Special Meeting of the Board of Directors 
Wednesday, October 20, 2010 6:30 p.m. 

Pioneer Middle School-Steilacoom  511 Chambers Steilacoom, Washington 

 

I.    CALL TO ORDER 

A. Pledge of Allegiance 
B. Roll Call 
C. Approval of Agenda                                                                                                     A 

 
II. COMMENTS FROM THE AUDIENCE             I 
 
III. CONSENT AGENDA              A 

A. Approval of Classified Personnel Actions            
 
IV. CAPITAL IMPROVEMENT FUND UPDATE            I 
 
V.  USE OF PIONEER MIDDLE SCHOOL-STEILACOOM BUILDING         I 
 A.  Citizen Advisory Committee 2008 Report  

B. Air Quality Report  
C. HVAC Evaluation  
D. Roofing Report  
E. Options Chart  

    
VI.   ADJOURNMENT                                   A 
 



CONSENT AGENDA CLASSIFIED PERSONNEL REPORT
10.20.10

III.A.

NEW HIRE 2010‐11 
Name Position Building Timesheet
Karen Ivy Head Volleyball Coach Steilacoom High $3,609.67
Alyssa Shaffer Assist. Volleyball Coach Steilacoom High $2,655.92
Dan McLaughlin Head Girls Soccer Coach Steilacoom High $3,541.75
Mike Henderson Head Cross Country Coach Steilacoom High $3,099.16
Scott Marsteller Head Boys Golf Coach Steilacoom High $2,916.98
Wanda Betancourt Student Recognition Steilacoom High $1,859.26
Kathy Lech PMS ASB Coordinator Pioneer Middle $1,721.54

TERMINATION of 2010‐11 CONTRACT
Brown, Antwone Lead Custodian Steilacoom High

10.18.10













 

Architecture  Engineering  Planning  Interiors 
 
901 Fifth Avenue 
Suite 700 
Seattle, WA 98164-1006 
tel   206/461-6000 
fax  206/461-6049 
seattle@dlrgroup.com 
www.dlrgroup.com 

 
   
 Memo   

  Date September 8, 2010 

To Superintendant Bill Fritz 

From Noah Greenberg, AIA 

Subject Original (1919) Pioneer School Building Renovation - REVISED  

      
Message The following was originally written by Craig Mason, AIA, on April 17, 2008.  We find his 

conclusions remain salient, with the exception of the dollar amounts which have been updated 
in bold below.  You may note that since Oct of 2008, construction costs have decreased 14%.  
Looking forward two years, we may see inflation in the magnitude of 2%.  Additionally, our 
expectations are that GC mark-ups are much lower than previously. 
 
The original Pioneer MS 1919 Building does not fall into the Historical District of the PRB 
Committee.  However, all exterior upgrades to the building are still under the jurisdiction of the 
PRB. 
 
General assumptions: 
It  is possible to convince the City a full code upgrade is not required on the 1919 original 
Pioneer school building for an occupancy changes based on the following arguments 

1) The total Pioneer MS admin. area is currently less than or equal to what will be put into 
the 1919 building.  The new admin. area will be approx. the same area, with the 
remaining area being used as training spaces (E occupancy).  The rest of the buildings on 
the site will be used by other entities and considered separate buildings, not a part of 
school district. (Approximately 6,350sf is currently Admin space –  Offices, Staff, Library, 
and Board Rm.  The total 1919 Building is approximately 10,950 gross sf., (7720 on 1st, 
3240 on 2nd). New net office space proposed is approx. 5,500 net sf on the first floor and 
2,500 net sf. on the second floor.  

2) Change in occupancy from E to B is actually a shift to a less hazardous occupancy. 
3) In option 1, the upper floor Library can not be used for public meetings, only office 

functions related to use of building. (We can’t have occupant load over 100 persons in 
one room) 

If change of occupancy does not trigger code improvements the following option 1 outlines 
minimum improvements to move admin. Offices into the existing building. Option 2 outlines 
improvements to complete a total remodel of the building. 

 
I.  Option 1:  Minimal upgrades for use as Administrative Offices:  Cost: 

1) Roof replacement (w/insulation)     $8.60/sf –  $67,080 
2) Re-paint interior       $2.15/sf –  $23,654 
3) Upgrade bathrooms in current fixture locations   $43,000 
4) New Flooring         $4.30/sf –  $47,128 
5) Boiler and new exposed plumbing (no work in walls)  $25.80/sf –  

$282,510 
6) Demo existing building/abatement     $8.60/sf –  $72,240 
7) Parking/paving        $10.32/sf –  

$51,600  
    Total base construction costs   $587,122 

   15% unforeseen issues    $88,068 
   2% inflation at 2 years out   $33,760 
   GC mark ups (gen. cond. O&P) 10%  $70,895 
   50% soft costs     $389,923 
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DLR Group 
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   Total      $1,169,768 
 Assuming ongoing maintenance repairs and replacements 
 Limits use of second floor space 

 
 
II.  Option 2:  Total upgrade with prudent improvements: 

1) Seismic upgrade (in addition to limited work done in 1990’s)  $30.10/sf –  
329,638 

2) ADA upgrades (door hardware, thresholds, etc.)   $4.30/sf –  $47,128 
3) Electrical wiring/lighting      $25.80/sf –  

282,510 
4) Hazmat abatement       $4.30/sf –  $47,128 
5) Fire Sprinkler and alarm connection to an agency   $6.02/sf –  $65,962 
6) Windows / Energy Efficiency      $12.90/sf - $141,212 
7) Data Technology       $4.30/sf –  $47,128 
8) Ceiling finishes       $4.30/sf –  $47,128 
9) Elevator        $129,000 
10) Clean Masonry        $43,000 
11) All items from above, along with new HVAC/plumbing ($34.40/sf) $681,292 
12) Selective spatial reconfiguration     $64,500 
    Total      $1,925,626 

   15% unforeseen issues    $288,844 
   2% inflation at 2 years out   $44,289 
   GC mark ups (gen. cond. O&P) 10%  $225,876 
   50% soft costs     $1,242,318 
   Total      $3,726,953 

 
 
If you have any further questions, please don’t hesitate to call. 
 
Thanks kindly. 
 
 
 
Noah Greenberg, AIA, LEED AP 
 
Principal 
DLR Group 
 

cc Craig Mason, Karen Montovino, file  

 



1918 Building  

"Minimal 

Upgrades"

Demo 1951 

bldg 

Demo 1951 

gym

Demo 1968 

bldg 

Demo 1968 

bldg

Demo 1998 

cafeteria

Add a parking 

lot

add shoring 

to gym

add exterior 

to cafeteria

re-roof(s) at 

remaining 

bldgs (not incl 

1918 & 1998)

new gym 

floor SUM

note that this is 

not full code 

compliance

(incl classroom & 

lockers & mech 

but not incl gym) (not incl 6th grade)  (6th grade wing) (incl req'd landscaping and stormwater)

11,000 SF 5,178 SF 6,528 SF 16,704 SF 3,260 SF 3,601 SF

1
Update the 1918 building only (basic 

plan described by DLR, no elevator, 

etc) and tear down/remove all other 

buildings + add a parking lot on site. $1,169,768.00 $82,352.72 $103,823.60 $265,666.26 $51,848.18 $57,271.56 $150,000.00 $1,880,730.33

(50 stalls)

2
Update the 1918 building (basic plan 

described by DLR, no elevator, etc), 

retain 1998 cafeteria.  Tear 

down/remove all other buildings 

(including all 1951 & 1962 buildings) + 

add a parking lot on site. $1,169,768.00 $82,352.72 $103,823.60 $265,666.26 $51,848.18 $110,000.00 $30,000.00 $1,813,458.76

(30 stalls)

3
Update the 1918 building (basic plan 

described by DLR, no elevator, etc), 

retain 1998 cafeteria and gym.  Tear 

down/remove all 1962 buildings and 

locker rooms/NE classroom. $1,169,768.00 $82,352.72 $265,666.26 $51,848.18 $100,000.00 $60,000.00 $45,696.00 $51,200.00 $1,826,531.17

4
Update the 1918 building (basic plan 

described by DLR: no elevator, etc), 

retain 1998 cafeteria, gym, and 6
th 

grade wing.  Tear down/remove two 

side wings and locker room/NE 

classroom. $1,169,768.00 $82,352.72 $265,666.26 $45,000.00 $68,516.00 $51,200.00 $1,682,502.99

5 Update the 1918 building (basic plan 

described by DLR: no elevator, etc), 

retain all builduings and re-roof them. $1,169,768.00     $221,690.00 $51,200.00 $1,442,658.00

$9.00 per SF

$9.45 for unforeseen

$9.64 for escalation two years

$10.60 for GC OHP

demolition per SF $15.90 with soft costs



 

MECHANICAL AND ELECTRICAL STUDY/ SURVEY 
Old Pioneer Middle School – Steilacoom, WA 

 

EXECUTIVE SUMMARY: 

Old Pioneer Middle School in Steilacoom, WA has been evaluated to determine 
the feasibility of re-using existing mechanical and electrical systems to support 
future occupancy.  HVAC, HVAC controls, Power, Lighting, Telecommunications/ 
Voice, Intercom/ Clock, CATV, Security and AV systems have been considered. 

The original facility was constructed in 1918.  Since that time, a gym/ locker 
room addition was added in 1952, a classroom addition in 1962 and a cafeteria 
addition in 1998.  Information included in this report is based on a site survey 
conducted on August 10th, 2010 and with speaking with Bruce Turner, 
Supervisor of Maintenance and Facilities at Steilacoom School District.  Record 
drawings were not available.  Age of equipment was based on nameplate data.  
If nameplate data was not available, equipment age was based on the age of the 
building in which it was located. 

In order to support future occupancy, the school will require major upgrades or 
replacement of the existing mechanical systems.  In particular, the existing 
steam/boiler system serving the 1918 building and the 1952 gym/locker addition 
is no longer operational and should be replaced.  The HVAC systems serving the 
1962 classroom addition and the 1998 cafeteria addition are isolated from the 
boiler system and are currently operational.  Although functional, the controls in 
the 1962 classroom building are not operating as designed.  This system should 
be replaced for increased energy efficiency, occupant comfort and indoor air 
quality.  There are some code issues with the 1998 cafeteria building and the 
equipment in nearing the end of its average life. 

The existing electrical systems are a mix of original and remodeled systems.  
There are at times mixes of manufacturers for systems and many devices are at 
end of usable life.  For future school occupancy, replacement of most systems 
is recommended for function, maintenance and Code issues.  Most of this 
facility does not meet energy, ADA and life safety codes. 
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MECHANICAL: 

 
Existing Mechanical Systems 

 

1918 Building: 
 
Boiler System: 
 
The 1918 building heat is provided by a 15 psi steam system.  Steam is provided 
by a 1949 Birtchfield Firetube Boiler.  The boiler room floor is located below 
grade.  There is a single entrance into the boiler room.  The boiler burner pulls 
combustion air through louvers on the exterior of the building.  The boiler room 
contains a steam to domestic water storage tank.  It has been abandoned in 
place.  A condensate pump is provided to serve the gym/locker gravity 
condensate return system.  The steam piping routes overhead to serve the 1918 
building.  The boiler has been red tagged and is no longer being operated.   
 
Heat: 
 
Heat in the 1918 classroom building is provided by steam radiators. 
 
Ventilation: 
 
Ventilation in the 1918 classroom building is provided by natural ventilation and 
is controlled by operable windows. 
 
Cooling: 
 
There is no central mechanical cooling in the 1918 classroom building.  Natural 
cooling is provided by operable windows. 
 
Controls: 
 
Mechanical controls in the boiler room are Honeywell. 
 
Mechanical controls in the 1918 classroom building are point of use thermostatic 
radiator valves.  Classroom heat capacity is adjusted at each valve.  Each 
classroom is provided with a Honeywell thermostat.  It appears that the 
thermostat is for monitoring only or for boiler control. 
 
Gym & Locker Rooms, 1952 Addition: 
 
Heat: 
 
Heat in the gym, stage and kindergarten classroom is provided by (2) Trane 
Climate Changer air handlers with steam coils.  One of the air handlers serves 
the gym only.  The second air handler serves the gym, stage and kindergarten 
classroom. 
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Heat in the boys and girls locker room is provided by steam unit heaters. 
 
Heat in the single toilet/shower restroom is provided by a steam radiator. 
 
Ventilation: 
 
Ventilation in the gym, stage and kindergarten classroom is mechanical and is 
provided by the (2) air handlers.  Ventilation openings into the air handlers are 
provided with motorized dampers.  The ventilation for the air handler that serves 
the gym, stage and classroom is delivered through a louver and uses the 
mechanical room as a ventilation plenum.  The ventilation for the air handler that 
serves the gym only is delivered through a louver and is ducted to the air 
handler.  Relief openings were not noted. 
 
Ventilation in the boys and girls locker room is mechanical and is provided by 
wall mounted through the wall exhaust fans.  Make up air for the exhaust fans is 
provided by operable windows or by transfer openings at the doors.  Operable 
windows are not accessible and door transfers have been blocked.  Exhaust fan 
is turned on and off manually be a wall mounted switch. 
 
Ventilation in the single toilet/ shower restroom is provide by natural ventilation 
and is controlled by an operable window.   
 
Cooling: 
 
There is no mechanical cooling in the gym, stage and kindergarten classroom.  
Economizer cooling is provided by the air handlers. 
 
There is no mechanical cooling in the locker room.  Economizer cooling could be 
provided by the exhaust fan and operable windows. 
 
There is no mechanical cooling in the single toilet/shower restroom.  Natural 
cooling is provided by operable windows. 
 
Controls: 
 
Mechanical controls in the gym, stage and kindergarten classroom are Andover 
AC 256 DDC controls.  Each unit is provided with an un-occupied and occupied 
mode.  The air handler unit serving the gym only is provided with a single 
thermostat.  In heating mode, the control system modulates the steam control 
valve to maintain space setpoint.  In cooling mode, the control valve closes and 
the return and outside air dampers modulate to provide the cooling supply air 
temperature setpoint.  The air handler unit serving the gym, stage and 
kindergarten is provided with a thermostat in each space.  If a programmed 
number of thermostats are calling for heat, the control system will modulate the 
steam control valve to maintain the space setpoints.  If a programmed number 
of thermostats are calling for cooling, the control valve closes and the return and 
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outside air dampers modulate to provide the cooling supply air temperature 
setpoint.  The supply air duct serving each zone is provided with control 
dampers.  The control dampers modulate open and closed to reduce or increase 
heating or cooling capacity at each zone.   
 
Mechanical controls in the boys and girls locker room are manual point of use.  
Unit heater fan is turned on and off by a wall mounted switch.  Steam heat 
capacity is controlled with a manual steam balancing valve. 
 
Admin & Classrooms, 1962 Building: 
 
Heat: 
 
Heat in the 1962 classroom building is provided by unit ventilators with electric 
heat.  Electric heat is provided with multiple stages.   
 
Ventilation: 
 
Ventilation in the 1962 classroom building is provided by the unit ventilators.  
Unit ventilators pull ventilation air through a low wall louver on the exterior wall 
of the classrooms.  Relief air is barometric and is ducted through a ceiling grille 
on the opposite side of the classroom.  The relief air from each classroom is 
combined and ducted out a louver at the end of the building. 
 
Cooling: 
 
There is no mechanical cooling in the typical 1962 classroom.  Economizer 
cooling is provided.  
 
Controls: 
 
Mechanical controls in the 1962 classroom building are Andover AC 256 DDC 
and Honeywell pneumatic controls.  Each classroom is provided with an 
Andover DDC thermostat.  Pneumatic piping is routed to each unit ventilator and 
controls and operates the unit ventilators.  We were unable to obtain sequence 
of operations for these units. 
 
Cafeteria, 1998 Renovation: 
 
Heat: 
 
Heat in the cafeteria is provided by a packaged gas fired/ dx rooftop unit. 
 
Heat in the kitchen is provided by a packaged gas fired/ dx rooftop unit. 
 
Heat for the make-up air is provided by a direct fired gas furnace. 
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Ventilation: 
 
Ventilation in the cafeteria is provided by a packaged gas fired/ dx rooftop unit.   
Barometric relief is provided at the rooftop unit. 
 
Ventilation in the kitchen is provided by a packaged gas fired/ dx rooftop unit. 
 
Make-up air for the type I exhaust fan is provided by a 100% outside air gas fired 
air furnace. 
 
Cooling: 
 
Mechanical cooling in the cafeteria is provided by a packaged gas fired/ dx 
rooftop unit.  Economizer cooling is provided with the rooftop unit. 
 
Mechanical cooling in the kitchen is provided by a packaged gas fired/ dx rooftop 
unit.  Economizer cooling is provided with the rooftop unit. 
 
Controls: 
 
Mechanical controls in the cafeteria/kitchen are Andover AC 256 DDC controls.  
Each RTU is provided with a wall mounted temperature sensor.  Each RTU is 
provided with an unoccupied, warm-up, and occupied mode.  In heating mode, 
the control system enables the gas heat to maintain setpoint.  In cooling mode, 
the economizer dampers are modulated to maintain mixed air setpoint.  If the 
dampers cannot meet the mixed air setpoint, the controls enable mechanical 
cooling.  A CO2 sensor is provided in the return air duct.  The controls system 
changed the minimum position of the outside air damper to maintain the CO2 
setpoint. 
 
The make-up air unit is interlocked with type I exhaust fan.  If the outside air is 
below heating supply air setpoint, heat is enabled.  Gas heat modulates on 
internal controls to maintain a supply air temperature above setpoint. 
 
Recommendations 
 
1918 Building: 
 
Boiler: 
 
There were a number of issues noted with the existing boiler system. 
 
The boiler refractory has failed and the maintenance department has shut down 
the boiler. 
 
One of the dual pumps on the condensate pump package has been removed. 
 
There is only a single entrance into the boiler room.  This does not meet code. 
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The existing steam boiler is 61 years old.  The average lifespan of a gas fired 
steam boiler is 30 years. 
 
The existing steam boiler system should be replaced. 
 
Heat: 
 
The existing steam radiators are 61 years old.  The average lifespan of a steam 
radiator is 30 years.   
 
The steam radiators should be replaced. 
 
Ventilation/ Cooling: 
 
The existing ventilation system is a natural ventilation system.  The existing 
windows could remain as supplemental ventilation and a free cooling system 
during cooling operation.  Natural ventilation should be supplemented with a 
mechanical ventilation system for heating hours.  Natural ventilation systems 
during heating conditions are difficult to control and make it difficult to maintain 
occupancy thermal comfort without sacrificing indoor air quality. 
 
A mechanical ventilation system should be added. 
 
Controls: 
 
The controls on the steam radiators are point of use.  This does not lend itself to 
tight temperature control and can lead to comfort issues. 
 
The existing control system should be replaced with new open protocol BACnet 
DDC system. 
 
Gym & Locker Rooms, 1952 Addition: 
 
Heat/ Ventilation/ Cooling: 
 
There were a number of issues noted with the existing heat/vent/cooling 
system. 
 
Supply air in the gymnasium is provided by sidewall grilles located on one side 
of the gym.  This could lead to poor air distribution on the far side of the gym. 
 
Barometric relief openings in the gym were not noted.  This could lead to over 
pressurization of the gym space.  Note that the gym area was difficult to access 
due to the fact that it was being used for storage. 
 
One of the gym air handling units is serving the gym, stage and kindergarten 
classroom.  When the gymnasium is fully occupied, the air handling unit will 
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need to go into cooling mode.  This could cause overcooling of the kindergarten 
and stage area leading to comfort issues. 
 
The gym air handling units is serving the gym, stage and kindergarten classroom 
is using the mechanical room as a ventilation air plenum.  The 2009 IBC does 
not allow air plenums to contain combustible materials. 
 
Air distribution in the locker rooms is poor.  Exhaust air should be ducted to 
provide localized exhaust within the locker rooms. 
 
2009 IBC does not allow corridors to be used as supply, return, exhaust, relief or 
ventilation ducts unless certain exceptions are met.  The locker rooms do not 
meet these exceptions. 
 
There was no wall mounted sensor located in the locker rooms.  Heat capacity 
appeared to be controlled with on/ off switch.  This is poor temperature control 
and could lead to comfort issues. 
 
The existing air handling units with steam coils, fans and unit heaters are 58 
years old.  The average lifespan of this equipment is 15-30 years.   
 
The existing gym/ locker mechanical equipment should be replaced. 
 
Admin & Classrooms, 1962 Building: 
 
Heat/ Ventilation/ Cooling: 
 
There were a number of issues noted with the existing heat/ vent/ cooling 
system. 
 
The existing control system/ thermostat is no longer interfacing with the unit 
ventilator heat control.  Occupants are manually adjusting the heating capacity 
on the unit ventilator.  This can impact occupant comfort and increase energy 
usage. 
 
Unit ventilator air distribution systems do not provide good ventilation 
effectiveness.  All of the ventilation comes from a single point and is not 
adequately distributed throughout the space.  This can lead to poor indoor air 
quality. 
 
Although the unit ventilators were not operating at the time of our site visit, unit 
ventilators are typically noisy.  Noise can negatively impact a students learning 
environment.  
 
If the existing control system is not interfacing with the unit ventilator, 
economizer is not being provided.  Economizer can provide free cooling and 
increase occupant comfort. 
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If the existing control system is not interfacing with the unit ventilators, the 
classroom temperature cannot be set back to save energy. 
 
Electric strip heat is an expensive way to heat a building.  Heat pumps are a 
more efficient use of electrical energy.  Gas is a less expensive source of heat. 
 
The existing unit ventilators are 48 years old.  The average lifespan of the unit 
ventilators is 15 years. 
 
The existing unit ventilators should be replaced. 
 
Controls: 
 
There are number of issues with the existing control system. 
 
The Andover AC 256 control system is no longer manufactured therefore new 
mechanical units cannot be added to the existing control system. 
 
The existing control system is no longer functioning as designed. 
 
The existing control system is a proprietary system therefore it cannot interface 
with a new open protocol system. 
 
The existing control system should be replaced with new open protocol BACnet 
DDC system. 
 
Cafeteria, 1998 Renovation: 
 
Heat/ Ventilation/ Cooling: 
 
There are a number of issues with the existing heat/ vent/ cooling system that 
were noted. 
 
The black steel gas piping was provided with and epoxy coating.  The epoxy 
coating is degrading and falling off the pipe.  Exposed steel is subject to rust and 
corrosion. 
 
The packaged gas fired/ dx rooftop units do not have condensate traps.  
Condensate traps keep air from being pulled through the condensate drain 
connection.  Air can cause condensate to be pulled through and into the duct 
system.  Additional outside air can also increase the energy usage of the 
system. 
 
2009 IMC requires that air intakes to be located not less than 10 feet from any 
hazardous or noxious contaminant source.  Air intakes are within 10 feet of 
plumbing vents. 
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The existing packaged gas fired/ dx rooftop units are 12 years old.  The average 
lifespan of the packaged gas fired/ dx rooftop units is 15 years. 
 
The existing packaged gas fired/ dx rooftop units should be replaced in the next 
3-5 years.  The gas piping can be painted to prevent rust and corrosion.  New 
copper condensate traps shall be provided.  Plumbing vents can be relocated 
away from the outside air intakes. 
 
Type I Hood/ Grease Exhaust/ Make-Up Air: 
 
There are a number of issues with the grease exhaust/ make-up air system. 
 
The make-up air unit intake opening is located tight to the exterior gym building 
wall.  The proximity of the opening to the wall increases fan static pressure. 
 
2009 IMC requires an interlock from the exhaust fan to the kitchen equipment it 
serves.  This was not a requirement in 1998. 
 
2009 IMC requires that the termination location be located not less10 feet 
horizontally from parts of the same or contiguous buildings.  Exhaust fan is 
located 8’-0” from the gym building. 
 
The grease exhaust fan and make-up air units are approximately 12 years old.  
The average lifespan of a gas furnace is 15 years.  The average lifespan of an 
exhaust fan is 20 years. 
 
The existing exhaust fan should be relocated or replaced and a control interlock 
to kitchen equipment should be added.  The make-up air unit should be replaced 
in the next 3-5 years. 
 
Controls: 
 
There are two issues with the existing control system. 
 
The Andover AC 256 control system is no longer manufactured therefore new 
mechanical units cannot be added to the existing control system. 
 
The existing control system is a proprietary system therefore it cannot interface 
with a new open protocol system. 
 
The existing control system should be replaced with new open protocol BACnet 
DDC system. 
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Electrical: 

 
Existing Electrical Systems 

 

1918 Building: 
 
Power Service: 
 
The electrical service to this building is fed underground from the main 
switchboard in the electrical room northeast of the Locker Rooms, via the 
distribution panel in the Staff area near the Cafeteria. 
 
Power Distribution: 
 
Only a single panelboard was confirmed in the Boiler Room.  This panel appears 
to be over 30 years old and is at end of usable life, it is possible at this vintage 
that the circuit breakers may not operate correctly and are also not braced 
adequately for the available utility fault current.  The classrooms had 
approximately (4) original receptacles with a handful of receptacles added later 
with surface metal raceway.  Convenience receptacles in common spaces (i.e. 
Hallway, Restrooms, etc.) are deficient.  Existing wiring methods were not 
available for verification, at this vintage it is likely that knob and tube (K&T) wiring 
is present. 
 
Lighting: 
 
The classrooms and Library have undergone renovations and are equipped with 
linear fluorescent luminaires (light fixtures); the lamping appears to be 4’ T8.  At 
limited locations in this building there still exist some porcelain bases with either 
‘A’ lamps (Edison bulb style) or self ballasted compact fluorescent lamps.  The 
luminaires are in poor condition and are at end of usable life.  The light switches 
appear to be vintage push-button style; these switches are at end of usable life 
and are possible safety hazards.  The exterior door lighting is deficient if not non-
existent.  The exit signs are incandescent lamped and are at end of usable life. 
 
Fire Alarm: 
 
The school has undergone a fire alarm upgrade.  The fire alarm control panel is 
an addressable Simplex 4010, the panel appears to be around 10-12 years old.  
The devices in this building were added later with surface metal raceway.  
Strobe values were not available and adequate coverage cannot be verified. 
 
Telecommunications/ Voice: 
 
The school MDF is in this building on the second floor near the Library.  It 
consists of (2) floor mounted Chatsworth racks and a small backboard on one 
wall.  The voice 66 blocks and CATV taps & splitter are on the backboard.  The 
Blonder Tongue CATV head-end is free and sits on a student desk, this head-end 
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appears to be in good condition.  The racks contain a small UPS, a server, a fiber 
cabinet with 24 terminated strands, (3) 24 port switches and a 48 port patch 
panel.  The equipment in this room appears to be in adequate condition.  There 
are workstation outlets in the Library primarily in the power poles and poke-
thrus.  The classrooms have had workstation outlets added with surface metal 
raceway, capacity for minimal computer workstations, it is not adequate for 
typical classroom needs.  Outlets do not exist at high locations throughout the 
building for wireless access points. 
 
Intercom/ Clock: 
 
The school has undergone an upgrade and has an existing Rauland Telecenter V 
head-end located in the main office floor mounted in front of an existing 
recessed intercom j-box.  The old Latham master clock has been 
decommissioned, all clock activity is accomplished through the clock module in 
the Telecenter V or local battery operated clocks.  The classrooms and Library 
have intercom speakers, clocks and call switches.  Existing devices are in poor 
condition and at end of usable life. 
 
CATV: 
 
There are existing taps and splitters in the MDF room on the second floor that 
allow for some CATV distribution throughout the building.  The classrooms have 
updated outlets in surface mounted raceway.  The equipment and outlets 
appear to be in fair condition. 
 
Security: 
 
The school has undergone an upgrade and has a Bosch D9412G Security head-
end in the Cafeteria electrical room.  The classrooms have motion sensors.  It 
did not appear that the exterior doors have door contacts.  Existing devices are 
in satisfactory condition and have approximately 10 years of usable life 
remaining. 
 
AV: 
 
This building is not outfitted with projectors nor classroom sound enhancement 
systems. 
 
Gym & Locker Rooms, 1952 Addition: 
 
Power Service: 
 
This site is secondary metered.  There is a pad-mount utility transformer outside 
the northeast part of the Locker Rooms between the school and the adjacent 
playground.  The main switchboard is located in the main electrical room near 
the utility transformer.  The switchboard is 208Y/120V, 1,200A.  It is split into 
two different distribution sections, one section contains the circuit breakers that 
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feed the two large panels for the classroom heating units; the other section 
contains the circuit breakers that feed the other power and lighting panels.  The 
switchboard manufacturer is Westinghouse, it is at end of usable life. 
 
Power Distribution: 
 
There are electrical panels in the main electrical room, in the northwest wall of 
the Stage and on the southwest wall of the Gym.  They are fed from the 
distribution panel in the Staff area near the Cafeteria.  There is also a switch/ 
breaker panel in the Kindergarten for the lighting and power circuits serving this 
space.  Panels are manufactured by Square D and in poor condition, they are at 
end of usable life.  Receptacles for computer and convenience uses are 
deficient in number. 
 
Lighting: 
 
There are T8 lamped linear fluorescent luminaires in the Kindergarten and Locker 
Rooms.  There are some incandescent luminaires in the PE Offices and Stage 
area.  There are metal halide high-bay luminaires in the Gym.  There are non-
illuminated paper exit signs in the Kindergarten and incandescent exit signs in 
the Gym.  There is a single “bug-eye” emergency luminaire in each locker room.  
All luminaires are in poor condition and are at end of usable life. 
 
Fire Alarm: 
 
The school has undergone a fire alarm upgrade.  The fire alarm control panel is 
an addressable Simplex 4010, the panel appears to be around 10-12 years old.  
The devices in this building were added later with surface metal raceway.  
Strobe values were not available and adequate coverage cannot be verified.  
There are pull stations and beam smoke detectors in the Gym.  All devices are in 
satisfactory condition with approximately 10 years of usable life remaining. 
 
Telecommunications/ Voice: 
 
The school MDF is in the original 1918 building on the second floor near the 
Library.  There are no workstation outlets in the Gym or Stage.  There is a single 
outlet in the Kidergarten with (3) jacks, this is insufficient for current classroom 
standards.  There are workstation outlets in the PE Offices added in surface 
metal raceway.  Outlets do not exist at high locations throughout these spaces 
for wireless access points. 
 
Intercom/ Clock: 
 
The school has undergone an upgrade and has an existing Rauland Telecenter V 
head-end located in the main office floor mounted in front of an existing 
recessed intercom j-box.  The old Latham master clock has been 
decommissioned, all clock activity is accomplished through the clock module in 
the Telecenter V.  The Kindergarten and PE Office have intercom speakers and 
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call switches.  The Gym appears to have a single intercom speaker, this would 
most likely not allow for adequate sound levels.  Many of the system clocks 
have been decommissioned and battery clocks are being utilized.  Existing 
devices are in poor condition and at end of usable life. 
 
CATV: 
 
There are existing taps and splitters in the MDF room in the original 1918 
building on the second floor that allow for some CATV distribution throughout 
the school.  There are not CATV outlets in this part of the school. 
 
Security: 
 
The school has undergone an upgrade and has a Bosch D9412G Security head-
end in the Cafeteria electrical room.  The Kindergarten has a motion sensor.  It 
did not appear that the exterior doors have door contacts.  Existing devices are 
in satisfactory condition and have approximately 10 years of usable life 
remaining. 
 
AV: 
 
This building is not outfitted with projectors nor classroom sound enhancement 
systems.  The sound speakers in the Stage/ Gym area are old and at end of 
usable life. 
 
Admin & Classrooms, 1962 Building: 
 
Power Service: 
 
These areas are fed underground from the main switchboard in the main 
electrical room northeast of the Locker Rooms. 
 
Power Distribution: 
 
There are electrical panels in the classroom wings, the south set of classrooms 
are fed from the distribution panel in the Staff room near the Cafeteria.  Panels 
manufactured by Square D are in poor condition, they are at end of usable life.  
Three panels are installed in the exterior walkway and do not appear to have any 
moisture deterring system via gaskets or other methods.  The distribution panel, 
by Siemens, is fairly new and has probably approximately 15 years of usable life 
remaining.  There are two additional Siemens panels in the north classroom 
wing that are roughly 12 years old and have approximately 15 years of usable life 
remaining.  There are sparse original receptacles in the classrooms and 
Administration area.  Receptacles have been added in these spaces with surface 
metal raceway.  Exterior receptacles are not GFCI and do not have covers.  The 
devices are in poor condition and near end of usable life.  The classroom wings 
are not attached to the Gym/ Cafeteria building making the multiple 208V panels 
feeding the classroom wings an Electrical Code violation. 
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Lighting: 
 
The hallway luminaires are T8 linear fluorescent recessed troffers.  The exit 
signs appear to be incandescent.  The classrooms have T8 linear fluorescent 
pendant luminaires.  The Admin has T8 linear fluorescent recessed troffers.  The 
exterior luminaires are incandescent and in poor condition. 
 
Fire Alarm: 
 
The school has undergone a fire alarm upgrade.  The fire alarm control panel is 
an addressable Simplex 4010, the panel appears to be around 10-12 years old.  
The devices in these spaces were added later with surface metal raceway.  
Strobe values were not available and adequate coverage cannot be verified.  
There are pull stations in the hallways and smoke detectors in the classrooms 
and Admin.  All devices are in satisfactory condition with approximately 10 years 
of usable life remaining. 
 
Telecommunications/ Voice: 
 
The school MDF is in the original 1918 building on the second floor near the 
Library.  An IDF is present in the Computer Lab in the north classroom wing.  
4000 surface metal raceway with devices has been routed around the room.  
The condition of this raceway and devices is satisfactory.  Workstation outlets 
have been added in the classrooms and Admin in surface metal raceway.  The 
amount of outlets appears to be satisfactory for the current use but at 
approximately 8 jacks, would be low for current classroom standards.  
Workstation outlets are in satisfactory condition.  Some wiring in the classrooms 
is exposed and needs to be covered.  Outlets do not exist at high locations 
throughout these spaces for wireless access points. 
 
Intercom/ Clock: 
 
The school has undergone an upgrade and has an existing Rauland Telecenter V 
head-end located in the Admin, it is floor mounted in front of an existing 
recessed intercom j-box.  The old Latham master clock has been 
decommissioned, all clock activity is accomplished through the clock module in 
the Telecenter V.  The classrooms and Admin have intercom speakers and call 
switches.  Many of the system clocks have been decommissioned and battery 
clocks are being utilized.  Existing devices are in poor condition and at end of 
usable life. 
 
CATV: 
 
There are existing taps and splitters in the MDF room in the original 1918 
building on the second floor that allow for some CATV distribution throughout 
the school.  There are CATV outlets added on the hallway wall in surface metal 
raceway, there are also existing jacks/ cables at the original TV location at the 
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exterior wall casework.  Quality of signal at these devices was not verifiable.  
The devices are in poor condition and at end of life. 
 
Security: 
 
The school has undergone an upgrade and has a Bosch D9412G Security head-
end in the Cafeteria electrical room.  The classrooms have motion sensors.  It 
did not appear that the exterior doors have door contacts.  There are keypads in 
the south classroom hallway and in the Admin.  Existing devices are in 
satisfactory condition and have approximately 10 years of usable life remaining. 
 
AV: 
 
The classrooms are not outfitted with projectors nor classroom sound 
enhancement systems. 
 
Cafeteria, 1998 Renovation: 
 
Power Service: 
 
This area is fed from the main switchboard in the main electrical room northeast 
of the Locker Rooms, via the distribution panel in the Staff room. 
 
Power Distribution: 
 
There are three electrical panels in the electrical room near the Kitchen.  Panels 
are manufactured by Siemens, are fair new and have probably approximately 15 
years of usable life remaining.  There are convenience receptacles in the 
Cafeteria and Kitchen.  The power for the Kitchen appears to be adequate, 
additional power connections and receptacles have not been added.  The 
devices are in satisfactory condition and have approximately 15 years of usable 
life remaining. 
 
Lighting: 
 
The lighting in the Cafeteria is a mix of compact fluorescent downlights, 2’x2’ 
recessed fluorescent troffers and low bay metal halide pendants.  The exit signs 
appear to be LED.  The Kitchen and support spaces have T8 linear fluorescent 
surface mounted luminaires.  There does not appear to be any Egress lighting in 
the Cafeteria. 
 
Fire Alarm: 
 
The school has undergone a fire alarm upgrade.  The fire alarm control panel is 
an addressable Simplex 4010, the panel appears to be around 10-12 years old.  
The devices in these spaces were added later with surface metal raceway.  
There does not appear to be adequate horn/ strobe coverage in the Cafeteria.  
Strobe values were not available and adequate coverage cannot be verified.  All 
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devices are in satisfactory condition with approximately 10 years of usable life 
remaining. 
 
Telecommunications/ Voice: 
 
The school MDF is in the original 1918 building on the second floor near the 
Library.  An IDF is present in the Electrical Room with an optical fiber cabling 
connection underground to the original building.  There is a single 24 port switch 
and a single 24 port patch panel mounted on the backboard.  It appears most of 
these horizontal cables serve the adjacent Staff area, some serve the Kitchen.  
The equipment and cabling is in satisfactory condition with approximately 10 
years of usable life remaining. 
 
Intercom/ Clock: 
 
The school has undergone an upgrade and has an existing Rauland Telecenter V 
head-end located in the Admin, it is floor mounted in front of an existing 
recessed intercom j-box.  The old Latham master clock has been 
decommissioned, all clock activity is accomplished through the clock module in 
the Telecenter V.  The Cafeteria has a combination clock/ speaker device and a 
battery clock adjacent.  Most likely the system clock is not is use and the battery 
clock is the timepiece for the Cafeteria.  Existing devices are in satisfactory 
condition with approximately 10 years of usable life remaining. 
 
CATV: 
 
There are existing taps and splitters in the MDF room in the original 1918 
building on the second floor that allow for some CATV distribution throughout 
the school.  There is an underground feed from the original building to the 
Cafeteria electrical room.  There are taps on the backboard that allow for some 
CATV distribution throughout this portion of the school.  There are no CATV 
outlets in the Cafeteria space.  Quality of signal was not verifiable. 
 
Security: 
 
The school has undergone an upgrade and has a Bosch D9412G Security head-
end in the Cafeteria electrical room.  It did not appear that the exterior doors 
have door contacts.  Existing equipment/ devices are in satisfactory condition 
and have approximately 10 years of usable life remaining. 
 
AV: 
 
The Cafeteria is not outfitted with projectors nor sound enhancement. 
 
Code Review 
 
Exit sign coverage does not appear to be up to current codes in number and 
visibility.  It was not confirmed if Egress lighting is present; no generator set is 
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on site, it is possible emergency luminaires are equipped with battery packs.  At 
this vintage, it is highly possible spaces other than the Cafeteria do not contain 
Egress lighting.  The exterior lighting does not meet current Egress 
requirements.  Occupancy sensors are not present in classrooms, offices or 
conference rooms. 
 
Recommendations 
 
Power Service: 
 
The existing electrical service to this site is adequate for the current non-school 
use.  As a functioning school the electrical service capacity is approximately 
50% below standards.  Most of the equipment is at end of usable life and 
should be replaced. 
 
Power Distribution: 
 
Most of the existing electrical panels are at end of usable life and should be 
replaced.  The panels involved in the 1998 Cafeteria remodel are sufficient for 
approximately 15 more years.  There is a mix of Westinghouse, Square D and 
Siemens electrical panels.  This is not convenient for maintenance and/ or 
replacement parts.  The amount of receptacles in most spaces are not adequate, 
many devices are at end of usable life.  Most likely the existing electrical 
equipment does not have an AIC rating that is sufficient for the current utilities 
AIC level.  The north and west classroom wing panel Code violation should be 
corrected if panels are to remain in service. 
 
Fire Alarm: 
 
The fire alarm system has been upgraded, it appears, approximately 12 years 
ago.  The existing equipment and devices appear to be in satisfactory condition 
and have approximately 10 years of usable life remaining.  Not all devices meet 
current ADA standards and should be reviewed if not replaced for this reason. 
 
Telecommunications/ Voice: 
 
The telecommunications/ voice system has been upgraded and the equipment 
appears to have approximately 10 years of usable life remaining.  The system is 
not amply distributed, there are not enough IDF’s and workstation outlets 
around the school for current school standards.  There is an absence of wireless 
access points and should be considered. 
 
Intercom/ Clock: 
 
The intercom/ clock system has been upgraded with a Telecenter V head-end.  
The head-end has a usuable life of approximately 2 years.  This model is 
obsolete and support from the manufacturer and local vendors is ending in the 
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near future.  Most of the devices are at end of usable life and should be 
replaced. 
 
CATV: 
 
The CATV distribution throughout the school is limited.  With the onset of 
projectors in lieu of TV’s, this system should be reviewed for future 
technologies.  The existing system is near end of life and should be replaced. 
 
Security: 
 
The security system has been upgraded, the existing Bosch head-end is in 
satisfactory condition with approximately 5 years of usable life remaining.  The 
existing keypads and motion sensors are also in satisfactory condition.  It does 
not appear that motion sensors exist in all strategic locations, no cameras exist 
on this site and door contacts would be a positive addition. 
 
AV: 
 
Add projectors to all classrooms and common spaces.  Add sound enhancement 
systems to the classrooms.  Sound system in the Gym/ Stage needs to be 
replaced in its entirety, add function for assisted listening. 
 
 

END OF DOCUMENT 
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Survey Summary 

Med-Tox Northwest conducted an inspection of the Pioneer Middle School buildings 
located at 510 Chambers Road, Steilacoom, Washington to perform indoor air quality 
sampling related to existing moisture intrusion and visible fungi growth. 

The investigation was performed in response to known and suspected building moisture 
intrusion.  Med-Tox Northwest performed a preliminary walk thru of the buildings at the end 
of June 2010 for the purposes of providing a proposal for this work.  At the time of the walk 
thru the area was experiencing heavy rains and Med-Tox Northwest observed water 
leaking at multiple locations in the gymnasium building and original school building’s 
second floor library.  Med-Tox Northwest performed the work for Steilacoom Historical 
School District.  

Building Construction 
Pioneer Middle School was constructed in four phases.  The original school building was 
constructed in the 1920’s and consists of a two story structure with a basement boiler room.  
To the east of the 1920 building is the gymnasium and locker rooms, reportedly constructed 
in 1952.  Single story classroom wings were added to the 1920 building in the 1960’s and 
are located on the north and south side of the building.  A cafeteria was added in 1998. 

Fungi Investigation 

The investigation included, without limitation, the following: 

1. Visual inspection for evidence of fungi growth resulting from moisture intrusion. 

2. Photo documentation of all areas associated with moisture intrusion or water 
exposure. 

3. Moisture content measurements from the interior surfaces as reasonably 
necessary in the opinion of Med-Tox Northwest. 

Photographs taken by Med-Tox during the investigation are included in Appendix A. 

Building Inspection 

Southeast Wing Classrooms.  This building is currently used for administrative functions 
and storage in the former classrooms.  There is also a staff lounge with eating areas and 
copiers.  The lounge area and storage rooms both had visible evidence of moisture 
intrusion including staining on acoustical ceiling tile, walls, and in some locations carpeting 
staining however, at the time of the inspection olfactory evidence of microbial volatile 
organic compounds (MVOC) were not present.   

Inspection above the ceiling in the lounge area revealed staining on roof framing indicating 
moisture intrusion from roof leaks.  Additionally, inside the bathrooms and copy area 
inspection above the ceilings revealed the same type of findings.  There were no visible 



Fungi Investigation — Pioneer Middle School 

Med-Tox Northwest 2 Steilacoom Historical School District 

indications of leaking mechanical systems or plumbing above the ceilings that could 
contribute to the visible moisture intrusion or fungal growth. 

The storage room was previously the band room and in the northeast corner of the room 
was visible evidence of moisture intrusion and fungi growth.  This is clearly the result of roof 
leaks and most likely at the classroom/gymnasium building connection. 

Cafeteria.  There were no visible signs of moisture intrusion in this building and no olfactory 
evidence of MVOCs.  Inspection of the ceilings and walls did not reveal any conditions 
indicating moisture intrusion. 

Gymnasium.  This building consists of the gymnasium and stage, boys and girls locker 
rooms, and one classroom located on the northeast portion of the structure.  The locker 
rooms and gymnasium have substantial visible evidence of moisture intrusion at the 
ceilings which indicates roof leaks.  Additionally, the west side entrance from the cafeteria 
and exterior has significant ceiling damage for moisture intrusion.  Again, at the time of the 
inspection olfactory evidence of MVOCs were not present. 

Southwest Wing Classrooms.  These classrooms and office administration areas did not 
have visible evidence of moisture intrusion and appear to be in good condition.  One of the 
classrooms did have atypical olfactory evidence of MVOCs however, air sampling did not 
indicate abnormal fungal ecology.  This room may require destructive investigation and/or 
species specific or MVOC air sampling if complaints are raised during future use. 

Northwest Wing Classrooms.  These classrooms did not have visible evidence of moisture 
intrusion other than a couple of minor stains on acoustical ceiling tiles and appear to be in 
good condition.  At the time of the inspection, olfactory evidence of MVOCs were not 
present in these rooms. 

1920 Building.  Both floors of this building have visible evidence of moisture intrusion from 
the building envelope and vapor intrusion from lack of heating or air movement.  Water 
damage is present on the ceilings of the restrooms, hallways and second floor ceilings.  
Additionally, walls in some areas also have water damage.  Atypical olfactory evidence is 
present in this building indicating MVOCs are present. 

Moisture Measurements 
During this investigation, Med-Tox Northwest took periodic moisture content measurements 
of the gypsum board surfaces, wood framing, and acoustical ceiling tiles and other areas as 
reasonably necessary in the opinion of the Med-Tox throughout the buildings from both 
water impacted and non-impacted areas.  Med-Tox Northwest used a Delmhorst Navigator 
Pro for moisture content measurements.   

Gypsum Board:  Many moisture meters are intended to provide direct measurements for 
the percentage of moisture content of a variety of specific materials.  The Delmhorst 
Navigator Pro has a specific setting for testing gypsum board.  However, the moisture 
content typically encountered in gypsum board may make it difficult to derive the level of 
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consistency and reliability that is necessary to produce an accurate assessment.  Moisture 
meter measurements can also be affected by the presence of other materials, such as salts 
or carbonaceous materials, on the specimen being tested; salts frequently are left behind 
when water evaporates.   

In view of the above, it was readily apparent that hand-held moisture meters are more 
appropriately used to provide a “relative” moisture content, or a “rank ordering” of moisture 
contents between gypsum board in one area of the building when compared with that in 
another area of the building.  Comparative tests of gypsum board in two different areas in 
the same building can determine which board is “wetter” but will not necessarily quantify 
“how much wetter.”  

For this Project, Med-Tox Northwest used the Delmhorst Nagivator Pro hand-held moisture 
meter to test gypsum board that had been exposed to moisture intrusion and compared 
those to areas considered “dry” (not exposed to moisture intrusion).  According to 
Delmhorst, moisture content measurements of gypsum board between 0% and 0.5% 
moisture content (% MC) are considered a sufficiently dry moisture level.  Measurements of 
gypsum board between 0.5 and 1% MC are considered a borderline suituation and 
measurements above 1% MC are considered too wet for painting or application of wall 
paper. 

Wood Components:  According to the United States Department of Agriculture (USDA) 
document “Wood as an engineering material, General Technical Report 113,” the 
recommended moisture content of lumber should be matched as closely as is practical to 
the equilibrium moisture content (EMC) conditions in service.  Table 12–1 (table taken from 
General Technical Report 113) shows the EMC conditions in outdoor exposure in various 
U.S. cities for each month. The EMC data are based on the average relative humidity and 
temperature data (30 or more years) available from the National Climatic Data Center of 
the National Oceanic and Atmospheric Administration. 

Table 12-1. Equilibrium moisture content of wood, exposed to outdoor 
atmosphere 

Seattle-Tacoma area in 1997 
Equilibrium moisture contenta (%) 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 
15.6 14.6 15.4 13.7 13.0 12.7 12.2 12.5 13.5 15.3 16.3 16.5 
aEMC values were determined from the average of 30 or more years of relative 
humidity and temperature data available from the National Climatic Data Center 
of the National Oceanic and Atmospheric Administration. 

In general, the following guidelines are used to interpret moisture meter readings on wood 
substrates: 

• Below 10% - Low. 

• 10% - 14% - Low to moderate. 
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• 14% - 16% - Borderline conditions depending on monthly equilibrium moisture 
content.  Fungal growth can occur at 16%; therefore, further monitoring is warranted. 

• 16% - 20% - Fungal growth may occur.  Affected materials must be assessed for 
structural damage or invasive contamination and replaced as necessary.  

• Above 20% - High, fungal growth and wood decomposition (rot) likely if not 
immediately corrected.  Affected materials must be assessed for structural damage 
or invasive contamination and replaced as necessary.  

Note: It is a common misconception that mold will not grow on wood if moisture content is 
maintained below 20%.  Extensive wood rot does require higher moisture levels (typically 
20% or greater), but surface growth by species such as Aspergillus and Penicillium can 
occur at 16% and higher.  Another misleading opinion is that wood moisture content (WMC) 
less than 20% is consistent with levels found in new lumber.  While new lumber often 
contains elevated moisture due to conditions during processing and storage, moisture 
content of new lumber should in fact be within the equilibrium moisture content of wood for 
the region installed (see table 12-1 above). 

When interpreting moisture test results, it is important to understand that moisture is 
subject to temporal and spatial variations.  Moisture readings for any given day or test area 
do not necessarily represent prior or future conditions within all building materials.  
Therefore, more than one survey event may be necessary.  For best resolution, testing 
should be performed under suitable environmental conditions, preferably after recent 
precipitation or immediately following a water damage event. 

All of the wood building components were considered dry at the time of the inspection.  
Gypsum board and acoustical ceiling tiles were dry in every location tested, including areas 
of past fungal growth or visible moisture intrusion.  

Air Samples 

Twenty (20) air samples were collected throughout the four buildings at the initiation of the 
investigation and are presented in Table 2 below.  Two of these were exterior air samples 
collected to represent background bioaresol levels for comparison with interior samples.  
Samples were collected on Air-O-Cell® cassettes with an air flow of 15 liters per minute 
(LPM).  The Air-O-Cell® is a unique air sampling cassette specifically designed for the 
rapid collection of a wide range of airborne aerosols including mold spores, pollen, insect 
parts, skin cell fragments, fibers (e.g. fiberglass, cellulose, clothing fibers, etc.) and 
inorganic particulate e.g. ceramic, fly ash, copy toner, etc.). 

The sample locations were selected so as to be as representative of the environment as 
possible taking into account construction activity, use of the area, and to be sure that 
samples were obtained in locations served by air handling systems.  Typically, EPA 
recommends that indoor types and levels of bioaresols should of the same type and level, 
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or lower, as those found in the outdoor environment.  Although, concentrations and species 
indoors may vary from outdoor concentrations due to human and/or space activity. 

Table 1. Summary of Air Sampling for Fungi 

Sample 
No. 

Location Time LPM Time 
Volume 
(liters) 

Results 
TFS 

7453.1-01 Exterior 10:20 
10:30

15 10 150 1,400

7453.1-02 Southeast wing classroom 1 10:40 
10:50

15 10 150 330

7453.1-03 Southeast wing staff lounge 10:58 
11:08

15 10 150 350

7453.1-04 Hallway outside gym 
entrance 

11:14 
11:24

15 10 150 520

7453.1-05 Cafeteria 
11:37 
11:47

15 10 150 270

7453.1-06 Cafeteria 11:39 
11:49

15 10 150 350

7453.1-07 Gymnasium 12:00 
12:10

15 10 150 280

7453.1-08 Gymnasium 12:14 
12:24

15 10 150 230

7453.1-09 Boys locker room 12:20 
12:30

15 10 150 550

7453.1-10 Classroom 12:35 
12:45

15 10 150 410

7453.1-11 Southwest wing offices 13:04 
13:14

15 10 150 270

7453.1-12 Southwest wing classroom 13:06 
13:16

15 10 150 370

7453.1-13 Northwest wing classroom 13:26 
13:36

15 10 150 500

7453.1-14 Northwest wing classroom 13:29 
13:39

15 10 150 150

7453.1-15 1920 1st floor classroom 13:49 
13:59

15 10 150 1,000

7453.1-16 1920 1st floor classroom 13:50 
14:00

15 10 150 250

7453.1-17 1920 2nd floor library 14:06 
14:16

15 10 150 890

7453.1-18 1920 2nd floor hallway 14:07 
14:17

15 10 150 1,200

7453.1-19 1920 1st floor wallway 14:20 
14:30

15 10 150 980
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Sample 
No. 

Location Time LPM Time 
Volume 
(liters) 

Results 
TFS 

7453.1-20 Exterior 14:22 
14:32

15 10 150 5,200

LPM = liters per minute.  TFS = total fungle spores 
 

A review of the laboratory data for the Air-O-Cell cassettes found interior levels generally 
lower than the exterior samples as an overall count of total fungal spores.  However, 
individual penicillium/Aspergillus type fungi on the interior of the 2-story original classroom 
building exceeded exterior samples by over a magnitude of ten.  Based on the observation 
of moisture damage, this elevation in penicilluim/Aspergillus fungi are likely indicitive of 
fungal amplification (growth and fruiting fungal spores).  

In general, the air sample results for the rest of the buildings represent a fairly normal 
building fungal ecology at the time of sample collection which means existing visible fungi 
growth isn’t manifesting in the air quality at this time.  However, it must be kept in mind that 
not all species of fungal spores are readily airborne and that temporal and seasonal 
variation can have a significant impact on the concentrations and types of fungal spores 
that may be observed in an air sample.  Additionally, based on our findings of active fungal 
growth in numerous areas, it is our opinion that this condition will change over time if not 
corrected. 

Laboratory Analytical Methods 

Air-O-Cell Cassettes 

Nine (9) air samples were collected on Zefon Air-o-Cell cassettes and analyzed by EMLab 
P&K using analytical method 1038.  This type of analysis can specifically identify nearly all 
types of airborne particles, including fungal spores, pollen, dander, man-made fibers 
and incendiary products.  Results are reported in concentrations (particles per cubic 
meter) for each particle type identified.  Copies of the laboratory analytical reports are 
provided in Appendix B. 

Comments and Recommendations 

Comments 

In the opinion of Med-Tox and its’ inspectors, the water intrusion occuring in the 1920 
Building, Southeast staff lounge/storage room (former band room), and Gymnasium/locker 
rooms/classrooms is a result of failures in the exterior building envelope; primarily the roof.  
Although air sample results collected at this time do not indicate amplification of fungal 
spores at this time, visible evidence is significant enough to warrant limiting water damaged 
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areas to maintenance or storage facilities.  Med-Tox Northwest does not recommend using 
these areas for school children instruction purposes.  Additionally, any staff with diagnosed 
alergies or immunocompromised immune systems should avoid these areas. 

Moisture intrusion must be corrected prior to performing any fungi remediation and Med-
Tox Northwest recommends correction of these conditions as soon as possible.  Regarding 
the moisture intrusion observed, Med-Tox Northwest provides the following observations:   

1. The water intrusion is a Category 1 event as defined by IICRC S500.  In a Category 
1 event, water originates from a sanitary water source and does not pose substantial 
risk from dermal, ingestion, or inhalation exposure.  There is no evidence that 
sanitary systems are leaking and the clean water had no contact with contaminants 
that would change the Category. 

2. The class of water intrusion, in our opinion, is Class 1 as defined by IICRC S500 
(Chapter 11), meaning the Water Loss affected only portions of a room or area per 
floor/unit, and installed materials absorbed minimal moisture.  Areas of water 
damage are limited to small sections of a room or area. 

3. It is Med-Tox Northwest’s opinion that additional sampling during the rainy season 
will indicate significant fungal contamination in the areas of obvious moisture 
intrusion. 

RECOMMENDATIONS 

Med-Tox Northwest recommends repair of the roof systems to correct the source of 
moisture intrusion, additional destructive investigation can be performed during repairs 
ensure other sources of envelope failure are not present.  Once repairs are completed, 
fungi growth should be remediated by a professional firm using procedures recommended 
by ANSI/IICRC S520 – Standard and Reference Guide for Professional Mold Remediation 
(2nd edition 2008) and other government recommendations. 

1. If the classroom areas without visible evidence of damage and/or fungal growth are 
going to be used by children or immunocomprised individuals, areas of moisture 
intrusion and visible fungal growth should be sealed off and made inaccessible until 
repairs and remediation are completed.  This includes the gymnasium building 
(including locker and classroom), the entire 1920 Building, and the staff lounge and 
storage room of the southeast wing. 

2. It is likely that fungal growth will be discovered in wall cavities and interstial spaces 
hidden from view and will only be observed with destructive investigation at areas of 
moisture intrusion. 
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Limitations 

This report is an instrument of service prepared for the exclusive use of Steilacoom 
Historical School District and its contractors and may not be reproduced or distributed 
without written authorization from Steilacoom Historical School District.  The services 
described in this report were performed consistent with generally accepted professional 
consulting principles and practices and in accordance with the practices and service scope 
elements recommended by EPA.  No other warranty, expressed or implied, is made.  
These services were performed in accordance to our contractual agreement with 
Steilacoom Historical School District.  This report was prepared solely for the use and 
information of Steilacoom Historical School District or as otherwise noted.  Unauthorized 
use of this report is strictly prohibited and Med-Tox Northwest assumes no liability for such 
use. 

This report has been prepared in order to aid in the evaluation of the Pioneer Middle School 
buildings in Steilacoom, Washington with regard to the potential for the presence of fungi.  
The conclusions presented in this report were based on available information pertaining to 
various points in time and were presented by others for use by Med-Tox Northwest or were 
based on informal discussion with various personnel.  Med-Tox Northwest does not warrant 
the accuracy of information supplied by others. 

The conclusions in this report may rely on others credibility and, therefore, an alteration in 
documentation or verbal information obtained may result in the redirection of the 
conclusions presented in this report.  The conclusions are also based on visual field 
observations performed within the property boundaries at this specific point in time and, 
therefore, do not include the potential for mold present within undocumented activities 
occurring on the subject property or adjacent properties.  Opinions presented herein may 
be based on analysis performed by others and, therefore, Med-Tox Northwest is not 
responsible for variations in analytical results or inaccuracies resulting from laboratory 
analysis provided by subcontracted analytical laboratories. 

This report reflects Med-Tox Northwest's observations of the condition of the property 
during the time of field activities, and does not cover conditions that may be found at some 
later time on the property that were not visible during these field activities. 
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Appendix A 
Building and System Photographs 



   
 

Pioneer Middle School Appendix A-1 
Fungi Investigation 
 

 

Photo 1:  Pioneer Middle School (looking at southeast and southwest wings. 

 

Photo 2.  1920’s Building. 

 



   
 

Pioneer Middle School Appendix A-2 
Fungi Investigation 
 

 

Photo 3:  Gymnasium builidng, northeast classroom and locker rooms. 

 

Photo 4.  Building on the right are northwest classrooms. 
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EMLab P&K

Approved by:

Technical Manager
Aaron Agajanian

Report for:

Mr. Jon Havelock
Med-Tox Northwest
PO Box 1446
Auburn, WA  98071

Regarding: Project: Pioneer Middle School
EML ID: 688718

EMLab P&K

For clarity, we report the number of significant digits as calculated; but, due to the nature of this type of biological data, the number 
of significant digits that is used for interpretation should generally be one or two. All samples were received in acceptable condition 
unless noted in the Report Comments portion in the body of the report. Due to the nature of the analyses performed, field blank 
corrections of results is not a standard practice. The results relate only to the items tested.

EMLab P&K ("the Company") shall have no liability to the client or the client's customer with respect to decisions or 
recommendations made, actions taken or courses of conduct implemented by either the client or the client's customer as a result 
of or based upon the Test Results. In no event shall the Company be liable to the client with respect to the Test Results except for 
the Company's own willful misconduct or gross negligence nor shall the Company be liable for incidental or consequential 
damages or lost profits or revenues to the fullest extent such liability may be disclaimed by law, even if the Company has been 
advised of the possibility of such damages, lost profits or lost revenues. In no event shall the Company's liability with respect to the 
Test Results exceed the amount paid to the Company by the client therefor.

Document Number: 200091 - Revision Number: 5

Dates of Analysis:
Spore trap analysis: 08-11-2010

Service SOPs: Spore trap analysis (1038)

EMLab ID: 688718, Page 1 of 6Aerotech Laboratories, Inc.



EMLab P&K
1501 West Knudsen Drive, Phoenix, AZ 85027

(800) 651-4802  Fax (623) 780-7695  www.emlab.com
Client: Med-Tox Northwest
C/O: Mr. Jon Havelock
Re: Pioneer Middle School

Date of Sampling: 08-03-2010
Date of Receipt: 08-09-2010
Date of Report: 08-11-2010

SPORE TRAP REPORT: NON-VIABLE METHODOLOGY
Location: 1:

7453.1-01 Exterior
2:

7453.1-02 Southeast Wing 
Classroom 1

3:
7453.1-03 Southeast Wing 

Staff Lounge

4:
7453.1-04 Hallway Outside 

Gym Entrance
Comments (see below) None None None None
Lab ID-Version‡: 3054238-1 3054239-1 3054240-1 3054241-1
Sample volume (liters) 150 150 150 150
Background debris (1-4+)†† 2+ 3+ 4+ 3+

Count Count/m3 DL/m3* % Count Count/m3 DL/m3* % Count Count/m3 DL/m3* % Count Count/m3 DL/m3* %

Hyphal fragments 2 13 7 n/a 1 7 7 n/a 4 27 7 n/a
Pollen 21 140 7 n/a 2 13 7 n/a
§ TOTAL FUNGAL SPORES 216 1,400 n/a 100 50 330 n/a 100 52 350 n/a 100 78 520 n/a 100
Alternaria
Ascospores 9 60 7 4 12 80 7 24 6 40 7 12 11 73 7 14
Basidiospores 16 110 7 7 19 130 7 38 26 170 7 50 41 270 7 53
Bipolaris/Drechslera group
Botrytis 1 7 7 2
Chaetomium
Cladosporium 117 780 7 54 14 93 7 28 12 80 7 23 17 110 7 22
Curvularia
Epicoccum
Nigrospora
Oidium 2 13 7 1
Other brown
Penicillium/Aspergillus types 5 33 7 2 4 27 7 8 5 33 7 10 9 60 7 12
Pithomyces
Rusts 55 370 7 25 2 13 7 4
Smuts, Periconia, Myxomycetes 12 80 7 6 1 7 7 2
Stachybotrys
Torula
Ulocladium
Comments:

EMLab ID: 688718, Page 2 of 6Aerotech Laboratories, Inc.

The Limit of Detection is the product of a raw count of 1 and 100 divided by the percent read. The analytical sensitivity (counts/m3) is the product of the Limit of Detection and 1000 divided by 
the sample volume.

*The DL/m3 has been rounded to a whole number.

‡ A "Version" indicated by -"x" after the Lab ID# with a value greater than 1 indicates a sample with amended data.  The revision number is reflected by the value of "x".
§ Total Fungal Spores has been rounded to two significant figures to reflect analytical precision.



EMLab P&K
1501 West Knudsen Drive, Phoenix, AZ 85027

(800) 651-4802  Fax (623) 780-7695  www.emlab.com
Client: Med-Tox Northwest
C/O: Mr. Jon Havelock
Re: Pioneer Middle School

Date of Sampling: 08-03-2010
Date of Receipt: 08-09-2010
Date of Report: 08-11-2010

SPORE TRAP REPORT: NON-VIABLE METHODOLOGY
Location: 5:

7453.1-05 Cafeteria
6:

7453.1-06 Cafeteria
7:

7453.1-07 Gymnasium
8:

7453.1-08 Gymnasium
Comments (see below) None None None None
Lab ID-Version‡: 3054242-1 3054243-1 3054244-1 3054245-1
Sample volume (liters) 150 150 150 150
Background debris (1-4+)†† 3+ 3+ 2+ 3+

Count Count/m3 DL/m3* % Count Count/m3 DL/m3* % Count Count/m3 DL/m3* % Count Count/m3 DL/m3* %

Hyphal fragments
Pollen 2 13 7 n/a 1 7 7 n/a 1 7 7 n/a
§ TOTAL FUNGAL SPORES 40 270 n/a 100 53 350 n/a 100 42 280 n/a 100 35 230 n/a 100
Alternaria
Ascospores 6 40 7 15 12 80 7 23 6 40 7 14 3 20 7 9
Aureobasidium
Basidiospores 13 87 7 33 14 93 7 26 26 170 7 62 13 87 7 37
Bipolaris/Drechslera group
Botrytis
Chaetomium
Cladosporium 6 40 7 15 7 47 7 13 4 27 7 10 9 60 7 26
Curvularia 1 7 7 3
Epicoccum
Nigrospora
Oidium
Other brown
Penicillium/Aspergillus types 14 93 7 35 19 130 7 36 5 33 7 12 9 60 7 26
Pithomyces
Rusts 1 7 7 2 1 7 7 2 1 7 7 3
Smuts, Periconia, Myxomycetes
Stachybotrys
Torula
Ulocladium
Comments:

EMLab ID: 688718, Page 3 of 6Aerotech Laboratories, Inc.

The Limit of Detection is the product of a raw count of 1 and 100 divided by the percent read. The analytical sensitivity (counts/m3) is the product of the Limit of Detection and 1000 divided by 
the sample volume.

*The DL/m3 has been rounded to a whole number.

‡ A "Version" indicated by -"x" after the Lab ID# with a value greater than 1 indicates a sample with amended data.  The revision number is reflected by the value of "x".
§ Total Fungal Spores has been rounded to two significant figures to reflect analytical precision.



EMLab P&K
1501 West Knudsen Drive, Phoenix, AZ 85027

(800) 651-4802  Fax (623) 780-7695  www.emlab.com
Client: Med-Tox Northwest
C/O: Mr. Jon Havelock
Re: Pioneer Middle School

Date of Sampling: 08-03-2010
Date of Receipt: 08-09-2010
Date of Report: 08-11-2010

SPORE TRAP REPORT: NON-VIABLE METHODOLOGY
Location: 9:

7453.1-09 Boys Locker Room
10:

7453.1-10 Classsroom
11:

7453.1-11 Southwest Wing 
Offices

12:
7453.1-12 Southwest Wing 

Classroom
Comments (see below) None None None None
Lab ID-Version‡: 3054246-1 3054247-1 3054248-1 3054249-1
Sample volume (liters) 150 150 150 150
Background debris (1-4+)†† 3+ 3+ 3+ 2+

Count Count/m3 DL/m3* % Count Count/m3 DL/m3* % Count Count/m3 DL/m3* % Count Count/m3 DL/m3* %

Hyphal fragments 3 20 7 n/a 1 7 7 n/a
Pollen 1 7 7 n/a
§ TOTAL FUNGAL SPORES 83 550 n/a 100 61 410 n/a 100 41 270 n/a 100 55 370 n/a 100
Alternaria 1 7 7 1
Ascospores 15 100 7 18 11 73 7 18 1 7 7 2 7 47 7 13
Basidiospores 29 190 7 35 30 200 7 49 16 110 7 39 22 150 7 40
Bipolaris/Drechslera group
Botrytis 1 7 7 1
Chaetomium 1 7 7 1
Cladosporium 11 73 7 13 10 67 7 16 12 80 7 29 9 60 7 16
Curvularia
Epicoccum
Nigrospora
Oidium
Other brown
Penicillium/Aspergillus types 24 160 7 29 8 53 7 13 10 67 7 24 17 110 7 31
Pithomyces
Rusts 1 7 7 1
Smuts, Periconia, Myxomycetes 2 13 7 3 2 13 7 5
Stachybotrys
Torula
Ulocladium
Comments:

EMLab ID: 688718, Page 4 of 6Aerotech Laboratories, Inc.

The Limit of Detection is the product of a raw count of 1 and 100 divided by the percent read. The analytical sensitivity (counts/m3) is the product of the Limit of Detection and 1000 divided by 
the sample volume.

*The DL/m3 has been rounded to a whole number.

‡ A "Version" indicated by -"x" after the Lab ID# with a value greater than 1 indicates a sample with amended data.  The revision number is reflected by the value of "x".
§ Total Fungal Spores has been rounded to two significant figures to reflect analytical precision.



EMLab P&K
1501 West Knudsen Drive, Phoenix, AZ 85027

(800) 651-4802  Fax (623) 780-7695  www.emlab.com
Client: Med-Tox Northwest
C/O: Mr. Jon Havelock
Re: Pioneer Middle School

Date of Sampling: 08-03-2010
Date of Receipt: 08-09-2010
Date of Report: 08-11-2010

SPORE TRAP REPORT: NON-VIABLE METHODOLOGY
Location: 13:

7453.1-13 Northwest Wing 
Classroom

14:
7453.1-14 Northwest Wing 

Classroom

15:
7453.1-15 1920 1st Floor 

Classroom

16:
7453.1-16 1920 1st Floor 

Classroom
Comments (see below) None None None None
Lab ID-Version‡: 3054250-1 3054251-1 3054252-1 3054253-1
Sample volume (liters) 150 150 150 150
Background debris (1-4+)†† 3+ 2+ 3+ 2+

Count Count/m3 DL/m3* % Count Count/m3 DL/m3* % Count Count/m3 DL/m3* % Count Count/m3 DL/m3* %

Hyphal fragments 1 7 7 n/a 1 7 7 n/a
Pollen 1 7 7 n/a 1 7 7 n/a
§ TOTAL FUNGAL SPORES 75 500 n/a 100 22 150 n/a 100 150 1,000 n/a 100 38 250 n/a 100
Alternaria
Ascospores 8 53 7 11 2 13 7 9 17 110 7 11 4 27 7 11
Basidiospores 11 73 7 15 12 80 7 55 44 290 7 29 26 170 7 68
Bipolaris/Drechslera group
Botrytis
Chaetomium
Cladosporium 32 210 7 43 1 7 7 5 73 490 7 49
Curvularia
Epicoccum
Nigrospora
Oidium
Other brown
Penicillium/Aspergillus types 24 160 7 32 7 47 7 32 16 110 7 11 8 53 7 21
Pithomyces
Rusts
Smuts, Periconia, Myxomycetes
Stachybotrys
Torula
Ulocladium
Comments:

EMLab ID: 688718, Page 5 of 6Aerotech Laboratories, Inc.

The Limit of Detection is the product of a raw count of 1 and 100 divided by the percent read. The analytical sensitivity (counts/m3) is the product of the Limit of Detection and 1000 divided by 
the sample volume.

*The DL/m3 has been rounded to a whole number.

‡ A "Version" indicated by -"x" after the Lab ID# with a value greater than 1 indicates a sample with amended data.  The revision number is reflected by the value of "x".
§ Total Fungal Spores has been rounded to two significant figures to reflect analytical precision.



EMLab P&K
1501 West Knudsen Drive, Phoenix, AZ 85027

(800) 651-4802  Fax (623) 780-7695  www.emlab.com
Client: Med-Tox Northwest
C/O: Mr. Jon Havelock
Re: Pioneer Middle School

Date of Sampling: 08-03-2010
Date of Receipt: 08-09-2010
Date of Report: 08-11-2010

SPORE TRAP REPORT: NON-VIABLE METHODOLOGY
Location: 17:

7453.1-17 1920 2nd Floor 
Library

18:
7453.1-18 1920 2nd Floor 

Hallway

19:
7453.1-19 1920 1st Floor 

Wallway

20:
7453.1-20 Exterior

Comments (see below) None None None None
Lab ID-Version‡: 3054254-1 3054255-1 3054256-1 3054257-1
Sample volume (liters) 150 150 150 150
Background debris (1-4+)†† 3+ 3+ 4+ 3+

Count Count/m3 DL/m3* % Count Count/m3 DL/m3* % Count Count/m3 DL/m3* % Count Count/m3 DL/m3* %

Hyphal fragments 2 13 7 n/a
Pollen 1 7 7 n/a 6 40 7 n/a 2 13 7 n/a
§ TOTAL FUNGAL SPORES 133 890 n/a 100 185 1,200 n/a 100 147 980 n/a 100 782 5,200 n/a 100
Alternaria 2 13 7 < 1
Ascospores 16 110 7 12 7 47 7 4 11 73 7 7 11 73 7 1
Basidiospores 55 370 7 41 34 230 7 18 20 130 7 14 481 3,200 7 62
Bipolaris/Drechslera group 1 7 7 1 1 7 7 < 1
Botrytis
Chaetomium
Cladosporium 36 240 7 27 41 270 7 22 47 310 7 32 278 1,900 7 36
Curvularia
Epicoccum 1 7 7 < 1
Nigrospora
Oidium
Other brown 3 20 7 2 1 7 7 1
Penicillium/Aspergillus types 24 160 7 18 94 630 7 51 67 450 7 46 6 40 7 1
Pithomyces
Rusts
Smuts, Periconia, Myxomycetes 2 13 7 2 5 33 7 3 1 7 7 1 2 13 7 < 1
Stachybotrys
Torula
Ulocladium
Comments:

EMLab ID: 688718, Page 6 of 6Aerotech Laboratories, Inc.

The Limit of Detection is the product of a raw count of 1 and 100 divided by the percent read. The analytical sensitivity (counts/m3) is the product of the Limit of Detection and 1000 divided by 
the sample volume.

*The DL/m3 has been rounded to a whole number.

‡ A "Version" indicated by -"x" after the Lab ID# with a value greater than 1 indicates a sample with amended data.  The revision number is reflected by the value of "x".
§ Total Fungal Spores has been rounded to two significant figures to reflect analytical precision.
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Introduction 
 
Molds are a natural and important part of our environment. They are ubiquitous and are found 
virtually everywhere. Molds produce tiny spores to reproduce. These spores can be found in both 
indoor and outdoor air and on indoor and outdoor surfaces. When mold spores land on a damp spot, 
they may begin growing and digesting whatever they are growing on in order to survive, leading to 
adverse conditions. In response to increasing public concern, a number of government authorities, 
including the United States EPA, California Department of Health Services and New York City 
Department of Health, have developed recommendations and guidelines for assessment and 
remediation of mold. Websites for these organizations can be found at the end of this report. 
 
While it is generally accepted that molds can be allergenic and can lead to adverse health conditions 
in susceptible people, unfortunately there are no widely accepted or regulated interpretive standards 
or numerical guidelines for the interpretation of microbial data. The absence of standards often 
makes interpretation of microbial data difficult and controversial. This report has been designed to 
provide some basic interpretive information using certain assumptions and facts that have been 
extracted from a number of peer reviewed texts, such as the American Conference of Governmental 
Industrial Hygienists (ACGIH). In the absence of standards, the user must determine the 
appropriateness and applicability of this report to any given situation. Identification of the presence 
of a particular fungus in an indoor environment does not necessarily mean that the building 
occupants are or are not being exposed to antigenic or toxic agents. 
 
None of the information contained herein should be construed as medical advice or a call to action 
for evacuation or remediation. Only a qualified physician should make any decision relative to 
medical significance. 
 
EMLab P&K did not conduct the site investigation, provide consulting or collect the samples 
referenced in this report. EMLab P&K’s primary involvement in this project is to provide analytical 
results for the samples submitted. The data presented in this report are based on the samples and 
accompanying information provided and represents concentrations at a point in time under the 
conditions sampled. 
 
EMLab P&K’s standard terms and conditions govern all aspects of this report. 
 
 
Materials 
 
Please refer to the chain of custody included with this report. 
 
 
Methods 
 

1. Surface Samples – Swab, Dust, Tape and Bulk Samples 
Swab, Dust and Tape samples are mounted on a glass slide and observed under a bright field 
microscope for either Qualitative or Quantitative Examination. A bulk sample is also 
simultaneously observed under a stereomicroscope to look for signs of any visible 
discoloration or fungal growth, which is then mounted and observed under a bright field 
microscope for either Qualitative or Quantitative Examination. The samples are analyzed at a 
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minimum of 200X magnification and up to a 1000X magnification. In the qualitative 
examination, the prepared samples are observed for the presence of any structures or skewing 
of spore distribution that may indicate growth in the sample being analyzed. In the 
quantitative examination, the mold spores detected in the sample are counted and reported as 
spores per cm2, spores per gram (or 1000mg), or spores per swab/wipe, etc depending on the 
sample type. These methodologies do not differentiate between viable and non-viable fungal 
spores. 
 

2. Air Samples- Spore Trap Device 
Spore traps are a unique sampling device designed for the rapid collection and analysis of a 
wide range of airborne particulates, including fungal spores. While analyzing the sample, the 
analyst takes a number of variables into account to select the proper analytical method to 
accurately determine the densities of the various spores on the trace. The densities of the 
debris and the spores on the trace will determine the approach to analyzing the sample. In 
general, the sample is directly mounted under the microscope and the various airborne 
particles detected are counted at a minimum of 200X magnification and up to 1000X 
magnification, with the entire trace (100% of the sample) being analyzed at 200X or 600X. 
This method does not differentiate between viable and non-viable fungal spores. This 
technique does not allow for the differentiation between Aspergillus and Penicillium spores. 
Additionally, depending on morphology, other non-distinctive spores are reported in 
categories such as ascospores or basidiospores. All slides are graded with the following 
debris scale for data qualification. 

 
Debris 
Rating 

Description Interpretation 

None No particles detected. 
No particulates on slide. The absence of particulates could 
indicate improper sampling as most air samples typically 
capture some particles. 

<1+ 
Good visibility. A few 
particles detected. 

1+ 
Good visibility. No 
crowding of particles. 

Reported values are not affected by debris. 

2+ 
Decent visibility. Particles 
beginning to crowd. 

3+ 
Decent visibility. Particles 
beginning to crowd. 

Non-microbial particulates can mask the presence of fungal 
spores. As a result, actual values could be higher than the 
numbers reported. Higher debris ratings increase the 
probability of this bias. 

4+ 
Poor visibility. Particles 
beginning to overlap. 

>4+ 
Poor visibility. Particles 
overlapping. 

Excessive debris detected in the sample. Counts reported 
may vary drastically and actual values could be higher than 
the numbers reported. The sample should be collected at a 
shorter time interval, or other measures taken to reduce the 
collection of non-microbial debris. In addition, a >4+ rating 
will only allow for a count from the perimeter of the slide. 

 
3. Comments 

Comments identify issues or events that are relevant to your analytical results. A comment 
includes information about any peculiar observation or situation encountered while analyzing 
the sample. In each case, the comments provide significant information vital to the 
interpretation of the laboratory data. 
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4. Data Interpretation 
According to ACGIH, "Data from individual sampling episodes is often interpreted with 
respect to baseline data from other environments or the same environment under anticipated 
low exposure conditions." In the absence of established acceptable exposure limits, it is often 
necessary to use a comparison standard when interpreting data. In this instance, it will be 
necessary to sample the suspect area as well as a non-suspect area. 
 
According to ACGIH, “...active fungal growth in indoor environments is inappropriate and 
may lead to exposure and adverse health effects.” 

a. Total Fungal Spores 
According to ACGIH, “.... differences that can detected with manageable sample 
sizes are likely to be in 10- fold multiplicative steps (e.g., 100 versus 1000...)”. 
Following this logic, if total fungal spores are ten (10) times greater in the sample 
from a suspect area than in the negative control sample collected from a non-suspect 
area, then that sample area may be a fungal amplification site. 

b. Mycelial Fragments 
Mycelium is a fungal mass that constitutes the vegetative or living body of a fungus. 
Following the same logic above, if total mycelial fragments are ten (10) times greater 
in the suspect sample than in the negative control, then the sample area is considered 
to be a fungal amplification site. The presence of mycelial fragments provides 
evidence of microbial growth. 

c. Mycotoxins 
Molds can produce toxic substances called mycotoxins. More tha n 200 mycotoxins 
have been identified from common molds, and many more remain to be identified. 
Some of the molds that are known to produce mycotoxins are commonly found in 
moisture-damaged buildings. Exposure pathways for mycotoxins can include 
inhalation, ingestion, or skin contact. Although some mycotoxins are well known to 
affect humans and have been shown to be responsible for human health effects, for 
many mycotoxins, little information is available, and in some cases research is 
ongoing. Some molds can produce several toxins, and some molds produce 
mycotoxins only under certain environmental conditions. The presence of mold in a 
building does not necessarily mean that mycotoxins are present or that they are 
present in large quantities. 

d. Water Indicator Molds 
Certain authorities identify certain molds whose presence indicates excessive 
moisture. The presence of a few spores of indicator mold should be interpreted with 
caution. Additionally, it should be recognized that these named molds are not 
necessarily the only ones of potential significance. 

e. Mold Glossary 
Specific characteristics of the individual molds listed in the report are presented in 
Table 1. 

f. Useful Resources 
i. Guidelines on Assessment and Remediation of Fungi in Indoor Environments, 

New York City Department of Health. 
www.ci.nyc.ny.us/html/doh/html/epi/moldrpt1.html 
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ii. Facts about Mold, New York City Department of Health. 
www.ci.nyc.ny.us/html/doh/html/epi/epimold.html 

iii. Mold Resources, United States Environmental Protection Agency. 
http://www.epa.gov/mold/moldresources.html 

iv. Mold in My Home, What do I do? California Department of Health Services. 
www.asbestos.org/Microbial/index.html 

 
 

Table 1: Summary of Specific Mold Characteristics 
 

Fungi 
Environmental 

Indicator 
Typically Found 

Alternaria   
Alternaria is one of the more common fungi found in nature. It is 
found growing indoors on a variety of substrates including wallboards, 
painted walls, etc. 

Arthrinium   
Arthrinium is a saprobe and is found on plants. It is rarely found 
growing indoors. 

Ascospores   

Ascospores are ubiquitous in nature and are commonly found in the 
outdoor environment. Some fungi that belong to the ascomycete 
family include the sexual forms of Penicillium/ Aspergillus, 
Chaetomium, etc that may be frequently found growing on damp 
substrates. 

Aureobasidium  
 

Aureobasidium is commonly found in a variety of soils. Indoors, it is 
commonly found where moisture accumulates, especially bathrooms, 
and kitchens, on shower curtains, tile grout, windowsills, textiles, and 
liquid waste materials. 

Basidiospores   

Basidiospores are Saprophytes and plant pathogens and are commonly 
found in gardens, forests, and woodlands. They also include organisms 
that are the agent of "dry rot," and other fungi that cause white and 
brown wood rot, which may grow and destroy the structural wood of 
buildings. 

Bipolaris/ 
Dreschlera 

  

Bipolaris and Dreschlera are usually found associated with plant 
debris, and soil. They are plant pathogens of numerous plants, 
particularly grasses. Bipolaris and Dreschlera can grow indoors on a 
variety of substrates. 

Botrytis   
Botrytis is commonly found in tropical and temperate climates 
growing on vegetative matter. They may be found indoors in 
conjugation with indoor plants, fruits and vegetables. 

Chaetomium   

Chaetomium is often found on materials containing cellulose such as 
sheetrock paper, or other wet materials. 

Cladosporium   

Cladosporium is a common outdoor mold. They are commonly found 
on dead plants, food, textiles, and a variety of other surfaces. Indoors, 
they can grow on a variety of substrates including textiles, wood, 
moist windowsills, etc. It can grow at 0°C and is associated with 
refrigerated foods. 

Curvularia   
Curvularia is found on plant materials and is considered a saprobe. 
Indoors, they can grow on a variety of substrates. 

Epicoccum   
Epicoccum is a saprophyte and considered a weekly parasitic 
secondary invader of plants. They tend to colonize continuously damp 
materials such as damp wallboard and fabrics. 
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Fusarium   

Fusarium requires very wet conditions and is frequently isolated from 
plants and grains. They colonize continuously damp materials such as 
damp wallboard and water reservoirs for humidifiers and drip pans. 

Memnoniella   
Memnoniella can be found growing on a variety of cellulose-
containing materials. 

Nigrospora   
Nigrospora is especially abundant in warm climates and is rarely 
found growing indoors. 

Oidium/ 
Peronospora 

  
Oidium and Peronospora are plant pathogens and are not found 
growing indoors. 

Penicillium/ 
Aspergillus   

Penicillium and Aspergillus are ubiquitous in environment. Aspergillus 
tends to colonize continuously damp materials such as damp wallboard 
and fabrics. Penicillium is commonly found in house dusts, wallpaper, 
decaying fabrics, moist clipboards, etc. 

Pithomyces/ 
Ulocladium 

 
 

Pithomyces is commonly found on grass and decaying plant material 
and are rarely found growing indoors. Ulocladium has a high water 
requirement and therefore colonizes continuously damp materials such 
as damp wallboard and fabrics. 

Rusts   Rusts are plant pathogens and only grow on host plants. 

Smuts/ 
Periconia/ 

Myxomycetes 
  

Smuts and Myxomycetes are parasitic plant pathogens that require a 
living host. Smuts do not usually grow indoors. Periconia are rarely 
found growing indoors. Myxomycetes are occasionally found indoors, 
but rarely growing. 

Stachybotrys   

Stachybotrys are commonly found indoors on wet materials containing 
cellulose, such as wallboard, jute, wicker, straw baskets, and other 
paper materials. 

Stemphylium   
Stemphylium is either parasitic or saprophytic and is rarely found 
growing indoors. 

Torula   
Torula can grow indoors on cellulose containing materials such as 
wallboard, jute, wicker, straw baskets, and other paper materials. 

Other brown/ 
colorless 

  
An uncharacteristic fungal spore that does not lend itself to 
classification via direct microscopy. 

 

Potential Water Intrusion/Indicator Mold 

Potential Water Intrusion/Indicator Mold Capable of Mycotoxin Production 

 
 
Quality Programs 
 
The EMLab P&K’s laboratory network is staffed with highly trained analysts, the majority of which 
hold advanced degrees. The reliability of test results depends on many factors such as the personnel 
performing the tests, environmental conditions, selection and validation of test methods, equipment 
functioning, as well as the sampling, storage and handling of test items, all of which are a reflection 
of the overall quality system of the laboratory. 
 
EMLab P&K has modeled its quality system after ISO 17025, General Requirements for the 
Competence of Testing and Calibration Laboratories, one of the most stringent sets of standards in 
the industry, to ensure that its customers receive the highest standard of accuracy, reliability, and 
impartiality that they have come to expect from the leader in the environmental industry. EMLab 
P&K’s laboratories adherence to the standards set forth in ISO 17025 has been validated and 
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formally recognized through accreditations granted by an independent outside agency, American 
Industrial Hygiene Association (AIHA), on a site by site basis. As an additional measure to 
demonstrate its competency to perform the analyses it offers to its clients, EMLab P&K laboratories 
also participate in a variety of different proficiency testing programs, including the Environmental 
Microbiology Proficiency Analytical Testing Program (EMPAT) sponsored by the American 
Industrial Hygiene Association. 
 
As part of our continuous commitment to excellence, EMLab P&K laboratories are also inspected, 
licensed and/or accredited by a number of governmental agencies and independent associations in 
addition to those already mentioned above. The scope of services, accreditation certificates, and 
proficiency results can all be accessed at www.emlabpk.com. 
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