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1.0 INTRODUCTION 
 
Ms. Rose Siengsubchiarti, Safety Specialist with The of the City of Long Beach, 
retained Bureau Veritas North America, Inc. (Bureau Veritas), to perform an indoor 
environmental quality (IEQ) evaluation at the Fire Station No. 9 (including living/ 
sleeping quarters, library, kitchen, gym, under floor crawl space, laundry room, roof and 
attic). The building is located at 3917 Long Beach Boulevard in Long Beach, California.  
The scope of our services was described in Bureau Veritas Proposal No. 2509.07.178 to 
Ms. Siengsubchiarti, dated December 17, 2007. 
 
The City of Long Beach requested the IEQ evaluation to respond to air quality concerns 
regarding diesel exhaust. These concerns have been expressed by employees who work in 
Fire Station No. 9.  The facility is located along a heavily travelled roadway. 
 
Mr. William K. Jones, CIH, CSP, CPE, Senior Consultant of Bureau Veritas, performed 
the evaluation on January 4, 2008.  Ms. Siengsubchiarti and the Fire Station No. 9 
Captain (Captain Craig Weismann) provided building access and information during 
the evaluation.  The IEQ evaluation performed by Bureau Veritas included the 
following tasks: 

• Reviewing the uses of the occupied spaces and history of the complaint(s) with 
Ms. Siengsubchiarti and Mr. Weismann (including past water intrusion/mold 
growth events). 

• Discuss and review the uses of the occupied spaces and history of the 
IEQ complaint(s). 

• Performing a physical and visual inspection of Fire Station No. 9 for factors that 
may influence indoor air quality, such as sources of internal combustion exhaust 
inside the building, evaluation of the use of the space and activities performed in 
the space, and/or sources of potential odors or airborne particulate. 

• Performing a visual inspection for evidence of moisture incursion and potential 
microbial reservoirs and/or amplifiers, and, if present, determine the presence and 
extent (affected material types and estimated quantities) of impact on construction 
and finishing materials within the designated suites of the building. 

• Where applicable, using a moisture meter to evaluate moisture content in 
hygroscopic construction and finish materials such as gypsum wallboard, wood 
framing or studs, or other porous building materials in accessible areas. 

• Inspecting the condition of accessible system components of the heating, 
ventilation, and air-conditioning (HVAC) system servicing the affected area, 
including air filters, condensate drain pans, cooling coils, ductwork and 
humidifiers, as applicable. 
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• Performing direct-reading measurements of indoor air for carbon dioxide 
(a surrogate measurement used for fresh air mixing in inside areas), 
carbon monoxide, PM10 and PM2.5 particulate (breathable particulate with 
mean diameters of 10 and 2.5 microns respectively), and temperature and 
relative humidity throughout the building, and compare findings with the 
recommendations of the American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE) Standard 55-2004, Thermal Environmental 
Conditions for Human Occupancy and ASHRAE Standard 62.1 2007, Ventilation 
for Acceptable Indoor Air Quality. 

• Checking relative pressurization relationships and air movement in the breathing 
zone with air current indicator tubes. 

• Collecting up to five airborne diesel exhaust particulate samples, three inside 
and two outside the building for analysis by the National Institute of Occupational 
Safety and Health (NIOSH) 5040 method. Samples will be analyzed by 
a laboratory that is accredited by the American Industrial Hygiene 
Association (AIHA).  

• Reviewing the building’s heating, ventilating, and air conditioning system 
(HVAC) Operation and Maintenance Program. 

 
The IEQ evaluation focused on the overall indoor air quality conditions and factors 
affecting the conditions at Fire Station 9.  Of particular concern to Captain Weismann 
was the presence of diesel particulate found in a previous study in which bulk samples 
were taken of the air return filter media. 
 
Appendix A presents the results of the Direct-Reading Environmental Measurements.  
Appendix B presents the Air Sampling results for Diesel Particulate.  Site Photographs 
are provided in Appendix C.  Laboratory Documentation is provided in Appendix D. 
 
This Report has been prepared for the benefit of The City of Long Beach. Only The City 
of Long Beach may rely on this Report.  Any use by any other party does not confer the 
status of a third party beneficiary and is for informational purposes only.  Bureau Veritas 
shall not be responsible for any damages or losses that result from such unauthorized 
reliance. 
 
 
2.0 FACILITY DESCRIPTION 
 
Fire Station No. 9 is a 2-story stucco-frame structure that was built as a WPA project in 
the 1930s. The building has a wooded floor with an underlying crawl space.  Fire Station 
No. 9 occupies occupy approximately 3,000 square feet (SF) of floor space.  The facility 
is manned 24 hours a day 7 days a week.  Typically a crew of six is situated at the facility 
(i.e., 1 Captain, 2 Firemen, 1 Engineer and 2 Paramedics). 
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The facility has several rooms used for firefighter sleeping quarters, bathroom, shower 
area, library/TV room, captain’s quarters, kitchen and watchman’s office on the first 
floor.  The second floor contains a workout gym, paramedic sleeping quarters, and access 
to the building roof. 
 
Crawl space vents are protected from water incursion from storms by a footing with 
concrete masonry walls around the openings.  Openings are protected from vermin by 
welded wire screens.  The apparatus area (garage) is a normally unoccupied space 
(750 SF) that houses the rescue vehicle and pumper engine assigned to the station (as 
well as other firefighting and personal protective equipment).  The attic, accessible from 
the second floor, houses HVAC equipment, sheet metal ductwork, air conditioning 
condenser, and furnace. 
 
The roof is mostly a steeply pitched composite shingle roof.  The pitch flattens on the 
southwest portion of the roof (to accommodate mounting of the 48,000 BTU air 
conditioning unit).  The flatter portion of the roof is a vinyl material with good drainage.  
The building is equipped with rain gutters to remove standing water. 
 
Fire Station 9 is located in a suburban area of the City of Long Beach. The building is on 
Long Beach Boulevard (a busy 4 lane road).  The station borders an upper middle class 
neighborhood with an apartment building across the street and single family dwellings 
around the corner. The building itself has concrete with apparently good drainage on all 4 
sides of the structure. 
 
Building Exterior Inspection 
 
The front and back doors of the facility appear to seal well and windows were in good 
condition. First floor windows in the kitchen and the Captain’s Quarters can be opened to 
provide natural ventilation.  The kitchen windows are routinely kept open.  No apparent 
sources of stagnant or pooling water were observed outside the building.  No apparent 
sources of water incursion (i.e., cracks) were noted along the building exterior walls at 
the time of our inspection. 
 
The roof access (via the second floor stair landing) showed signs of past water incursion 
(refer to Photo No. 1 in Appendix C).  The access door to the building roof is an interior 
hollow core design and construction. (refer to Photo No. 1 in Appendix C). 
 
 
3.0 OBSERVATIONS AND DISCUSSION 
 
The IEQ evaluation included the previously described occupied spaces of Fire Station 
No. 9.  Our observations and discussions are based on (1) inspection of these areas 
throughout the occupied spaces, (2) inspection of accessible components of the 
ventilation systems serving the occupied spaces, (3) measurements of carbon monoxide, 
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carbon dioxide and respirable particulate concentrations and temperature and relative 
humidity levels indoors in representative occupied spaces and in the outdoor air, 
(4) measurement of relative air pressurization, and (5) results of air sampling for 
diesel particulate. 
 
3.1 OCCUPIED SPACES 
 
The interior construction materials for First Station No. 9 included primarily walls of 
painted lath and plaster construction; textured drywall ceilings, and flooring consisting of 
carpet over raised wooden floors.  The upper four (4) feet of the second floor walls has 
been rebuilt using drywall construction, but the majority of the interior walls are lath 
and plaster. 
 
The overall condition of Station 9 was assessed as part of this evaluation.  Bureau Veritas 
noted the following during its walkthrough of the building: 

• No odors atypical to an office or living area environment in the occupied spaces at 
the time of this evaluation. 

• Visible water stains affecting approximately 3 SF of plaster wall and 4 SF 
of hollow core door at the roof access on the second floor (refer to Photo No. 1, 
Appendix C).  An area in the second floor gym (6 SF) of drywall shows signs of 
past water incursion from a roof leak (refer to Photo No. 7, Appendix C).  Bureau 
Veritas did not observe any signs of mold growth in these areas, nor did we detect 
any signs of elevated moisture content in these materials.  Captain Weismann 
reported that a past the roof leak in this area was subsequently repaired. 

• Housekeeping throughout the occupied spaces evaluated appeared to be adequate.  
Horizontal surfaces were observed to be relatively free of accumulations of dust. 

 
3.2 HEATING, VENTILATING AND AIR-CONDITIONING SYSTEMS 
 
Fire Station No. 9 is provided with heating and ventilation via an (approximately 15-year-
old) Rheem 48,000 BTU unit.  The conditioning components are located on the roof 
(refer to Photo No. 6 in Appendix C).  The condenser, condensate drain pan, supply and 
return air ducts, and gas furnace are all located in the attic space above the second floor 
(refer to Photo No. 4 in Appendix C). 
 
There was no standing water or visible mold growth observed in the condensation pan or 
systems. The condensate drain pan was rusted, indicating historical condensation 
accumulation (refer to Photo No. 5 in Appendix C).  The HVAC air filter was in 
acceptable condition, but was not properly seated and may allow unfiltered air to 
circumvent the filter (refer to Photo No. 2 in Appendix C).  A first floor return air register 
was opened and the filter inspected. The filter was dirty, but there were no signs of mold 
growth or breakthrough with the filter. 
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It does not appear that there is a fresh air intake designed into the HVAC system.  Fresh 
air is supplied to the building via doors and window openings in the structure.  Captain 
Weismann reported that there was apparently no formal preventative maintenance (PM) 
program for the HVAC systems in place at this time. 
 
3.3 CRAWL SPACE INSPECTION 
 
At the request of Captain Weismann, an inspection of the building’s under-floor crawl 
space was conducted.  The soil underneath the Fire Station No. 9 floor was dry.  Other 
than scattered spider webs, no signs of animals were observed.  No standing water or 
signs of water leaks were apparent in the vicinity of the plumbing drains for the kitchen 
and first floor bathrooms. 
 
3.4 RELATIVE PRESSURIZATION RELATIONSHIPS 
 
Bureau Veritas checked relative air pressurization relationships in the building using 
smoke tubes.  Occupied indoor spaces that are under a negative pressure relative to the 
outdoors during times when the ventilation system is in the cooling mode are considered 
as undesirable from an IEQ standpoint in that this condition may facilitate the inward 
migration of high moisture laden air from the outdoors.  The HVAC system was not 
operating during the IEQ evaluation period. The relative pressurization observations 
made when the HVAC was not running revealed the following: 

• The building was under neutral pressure with respect to the outdoors. Smoke 
tubes at the front door did not demonstrate an outward or inward flow of air.  
These measurements are due to the lack of mechanical outdoor air ventilation 
provided for this facility. 

• There was no noticeable natural air flow within the first floor hallway or from 
room to room. Smoke hung in the air when emitted from the smoke tube. These 
measurements are likely due to the fact that the HVAC unit was not operating 
during the survey period. 

 
3.5 DIRECT-READING ENVIRONMENTAL MEASUREMENTS 
 
Direct-reading environmental measurements at selected indoor locations and in the 
outdoor air were collected on January 4, 2008.  Bureau Veritas measured temperature, 
relative humidity and carbon dioxide and carbon monoxide concentrations using a TSI 
Q-Trak™ Model 8551 direct-reading instrument.  Airborne particulate concentrations 
were measured using a TSI, Inc. Dust Trak. direct-reading dust/aerosol monitor.  The unit 
used two different particle size separators to measure airborne particulate matter with a 
particle sizes 10 micron and smaller and 2.5 microns and smaller.  Appendix A presents 
direct-reading environmental measurements. 
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3.5.1 Dry Bulb Temperature and Relative Humidity 
 
Bureau Veritas performed direct-reading environmental measurements at selected 
indoor locations for relative humidity (RH) to evaluate if the space was over humidified.  
Excess indoor humidity can contribute to mold growth on organic materials if the RH 
remains elevated. 
 
ASHRAE Standard 62.1-2007, Ventilation for Acceptable Indoor Air Quality, 
recommends that, to avoid mold amplification in building fabrics, relative humidity in 
occupied spaces should be maintained below 65%. 
 
The relative humidity inside Fire Station No. 9 ranged from 56.9-70.6% and the 
temperature ranged from 65.9- 67.4°F.  The relative humidity outdoors ranged from 56.6-
62.0% and the temperature ranged from 58.6-64.0°F.  The indoor humidity readings 
suggest that conditions if prevalent could be conducive to fungal growth on building 
materials as the result of elevated indoor humidity. 
 
ASHRAE Standard 55-2004, Thermal Environmental Conditions for Human Occupancy, 
suggests that there are six primary factors that must be addressed and/or measured 
when defining conditions for thermal comfort for building occupants.  These include: 
1) metabolic rate, 2) clothing insulation, 3) air temperature, 4) radiant heat, 5) air speed 
and 6) relative humidity.  It is beyond the scope of this baseline evaluation to address all 
six factors.  However, Bureau Veritas collected measurements of temperature and relative 
humidity as a screening tool to assess the thermal comfort of employees.  
 
Metabolic rate and clothing insulation factors are generally considered to be outside the 
control of the building operators. The indoor temperatures and relative humidity levels 
recommended by ASHRAE in Standard 55-2004 change from warmer to cooler weather 
depending on clothing factor.  Satisfactory conditions are defined by the ASHRAE as 
when a substantial majority of occupants (80 % or more) are not expressing 
dissatisfaction with thermal comfort.   
 
The acceptable temperature ranges presented below take into account both the comfort 
aspects presented in ASHRAE 55-2004 and the maximum relative humidity aspect cited 
in ASHRAE 62.1-2007.  The outdoor environment parameter takes into account the 
thermal insulation of clothing typically worn based on outdoor temperatures (e.g., heavier 
clothing in the winter and lighter clothing in the summer). 
 

Temperature Range (°F) Relative Humidity 
Warm Outdoor Environment Cool Outdoor Environment 

60% 75 to 81 68 to 76 
40% 76 to 81 69 to 76 
20% 77 to 82 70 to 78 
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3.5.2 Carbon Dioxide 
 
ASHRAE Standard 62.1-2007 gives specific design criteria for determining the 
ventilation rates for different types of facilities.  The standard calls for outdoor air supply 
requirements based on the usage of the space, the occupant density and the square 
footage of the space.  It is our understanding that the Fire Station No. 9 indoor area is 
3,000 SF with an attached apparatus area (i.e. garage) that is approximately 750 SF.  
There are usually employees occupying the station. For a building with this low 
occupancy rate, the normally referenced Table 6.1 of ASHRAE 62.1-2007 makes 
no recommendation.  A CO2 concentration in occupied office spaces of no greater 
than 800 ppm above the outdoor air concentration as the reference or maximum 
desirable concentration. This CO2 maximum is based on Appendix C of ASHRAE 
Standard 62.1-2007. 
 
In this evaluation the carbon dioxide (CO2) concentration was used to estimate the 
outside air ventilation rate.  Carbon dioxide is a useful surrogate measure of the amount 
of outside air ventilation.  By itself, carbon dioxide has little effect on indoor air quality.  
It is colorless, odorless, and tasteless.  The source of the indoor CO2 is the occupants’ 
exhaled breath.  An indoor carbon dioxide concentration of 800 ppm above the outdoor 
concentration is not a significant risk to health; however, bioeffluents from occupants and 
pollutants from building components may accumulate to irritant levels or result in 
discomfort for the occupants due to inadequate ventilation.  Maintaining an indoor carbon 
dioxide concentration of less than 800 ppm above outdoor concentrations will generally 
result in satisfactory perception of comfort for the majority of occupants.   
 
On the day of Bureau Veritas’ evaluation, an average outdoor CO2 concentration of 
422 ppm was measured.  Therefore, an indoor concentration of 1,222 ppm (800 ppm + 
422 ppm) CO2 or less will meet the targeted CO2.  The results of indoor carbon dioxide 
concentration measurements ranged from 405 - 653 ppm with an average CO2 
concentration of 545 ppm.  All concentrations measured in the indoor spaces on the day 
of the assessment were lower than the respective ASHRAE-recommended indoor carbon 
dioxide concentrations (although this is related to outdoor air provisions via natural 
means and not mechanical means). 
 
3.5.3 Carbon Monoxide 
 
Bureau Veritas measured indoor carbon monoxide (CO) concentrations and outdoor 
CO concentrations for comparison to evaluate whether indoor carbon monoxide 
concentrations approached established exposure limits.  Carbon monoxide is an odorless, 
colorless, toxic gas produced by the incomplete combustion of solid, liquid, and gaseous 
fuels.  Elevated indoor CO concentrations may be a result of combustion sources indoors 
or the introduction of combustion products from outdoors into the indoor air.  In the 
absence of indoor sources, indoor CO concentrations are typically less than, or equal to, 
outdoor concentrations.  
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The United States Environmental Protection Agency (USEPA) provides for exposure 
limits to a limited number of substances for the general population and the outdoor 
environment.  These limits are commonly known as National Ambient Air Quality 
Standards (NAAQS).  These limits are often applied to the indoor non-industrial 
environment by professionals with the thought that the indoor air quality should not be 
worse than the outdoor air quality.  The NAAQS for CO is 9 parts per million (ppm) as 
an 8-hour average and 35 ppm as a one-hour average.  
 
The California Occupational Safety and Health Administration (Cal/OSHA) promulgates 
regulations aimed at providing a safe and healthful workplace.  In this role, Cal/OSHA 
has specified Permissible Exposure Limit Time-Weighted Average (PEL-TWA) 
concentrations for employees working in general industry under Title 8 of the California 
Code of Regulations, Table CA1, Air Contaminants.  The Cal/OSHA 8-hour PEL-TWA 
for CO is 35 ppm. The American Conference of Governmental Industrial Hygienists 
(ACGIH) has also specified, although not required by law, Threshold Limit Value Time-
Weighted Average (TLV-TWA) concentrations.  The ACGIH 8-hour TLV-TWA for CO 
is 25 ppm.  
 
Bureau Veritas measured eight instantaneous indoor CO concentrations in five different 
locations.  CO levels ranged from 1 ppm or less in all areas.  The results of measurements 
for CO suggest that employees’ exposures to CO were likely to remain well below the 
OSHA and ACGIH occupational exposure limits and the NAAQS for CO.  The indoor 
CO levels were similar to the outdoor background levels of CO.  The most probable 
sources of the indoor CO are the ambient outdoor air and the operation of the rescue and 
engine vehicles. 
 
3.5.4 Particulate Matter 
 
Bureau Veritas collected direct-reading measurements for airborne concentrations of 
inhalable coarse particles between 2.5 to 10 microns (µm) in diameter (PM10), and 
airborne concentrations of fine particles with an average diameter of less than 2.5 µm 
(PM2.5), to evaluate whether concentrations of these dust particles likely approached 
established ambient air quality limits.  
 
The term particulate includes both solid particles and liquid droplets found in air.  Many 
manmade and natural sources emit particles directly or emit other pollutants that react in 
the atmosphere to form particulates.  These solid and liquid particles come in a wide 
range of sizes.  Particles ≤ 10 µm (PM10) pose a potential health concern because they 
can be inhaled into and accumulate in the respiratory system.  Sources of these fine 
particles include all types of combustion (motor vehicles, power plants, wood burning, 
etc.) and some industrial processes.  Particles with diameters between 2.5 and 
10 micrometers are referred to as "coarse."  Sources of coarse particles include crushing 
or grinding operations, and dust from paved or unpaved roads.  The NAAQS for PM10 
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is 50 micrograms per cubic meter of air (µg/m3) as a one-year average and 150 µg/m3 as a 
24-hour average.  The NAAQS for PM2.5 is 15 micrograms per cubic meter of air (µg/m3) 
as a one-year average and 37 µg/m3 as a 24-hour average. 
 
A summary of the results of the instantaneous measurements for particulates is presented 
in the following table.  The results of the measurements suggest that employees’ were not 
likely to be exposed to airborne concentrations of PM10 and PM2.5 above the NAAQS. 
 

Locations 

Instantaneous  
Concentrations of 

PM10 
Range/Average  

(µg/m3) 

Instantaneous  
Concentrations of 

PM22.5 
Range/Average  

(µg/m3) 

Indoors 10-94 / 30 7 - 80 / 19 
Outdoors 16 - 18/17 8 - 12 / 10 

 
PM10 = Particulate matter less than 10 microns in diameter 
PM2.5 = Particulate matter less than 2.5 microns in diameter 
µg/m3 = micrograms per cubic meter of air 

 
The results of measurements suggest that employees were at alternating times exposed to 
airborne concentrations of PM10 greater than and lower than the outdoor background 
concentrations of PM10 and that outdoor background concentration of PM10 would not 
have exceeded the NAAQS if they remained at the measured concentrations for 24-hours.  
 
The library/TV room had the highest instantaneous indoor concentrations of PM10 and 
PM2.5 at 94 and 80 µg/m3, respectively.  It is Bureau Veritas’ opinion that the transient 
higher levels of PM10 and PM2.5 in this room were likely very transient and could 
possibly have been a result of the movement of this investigator when conducting 
measurements.  
 
It is our opinion that the sources of the indoor particulate matter is a combination of the 
background ambient outdoor levels entering into the building, particulate matter 
generated by the fact that the building is occupied and that the floors are carpeted. 
 
3.6 MOISTURE CONTENT SURVEY 
 
Bureau Veritas used a Tramex® Survey Encounter and a Delmhorst® Model BD 2100 
moisture meter to measure the relative moisture content (MC) of the lath and plaster and 
gypsum wallboard materials in areas that had evidence of past water intrusion and in 
random areas in the station. The Tramex® meter measures the presence of moisture in a 
building material by detecting difference in electrical impedance.  The inference being 
that a wet material more readily conducts electricity than a dry material of a similar type 
because water is a good electrical conductor.  The meter measures electrical impedance 
up to a depth of approximately one inch and is non-invasive or destructive to materials 
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being measured.  A limitation of this meter is that metal materials, which are good 
electrical conductors, hidden within wall cavities (such as metal studs, nails and conduit) 
can cause a false-positive reading (e.g., indicate that the material is wet when it is dry). 
 
To re-examine potential false-positive readings associated with the Tramex® 
measurements, confirmatory readings were collected using the Delmhorst® instrument.  
The Delmhorst® instrument measures the electrical conductivity of building materials 
utilizing 3/8” invasive metal pins and could not penetrate the plaster or concrete walls in 
the north wall of the watchman’s office where a higher reading had been made (see 
discussion below).  
 
Bureau Veritas obtained direct-reading relative moisture measurements from plaster and 
gypsum wallboard in the following locations:  

• The relative MC measurements of the gypsum wallboard in the west, north and 
east walls of the watchman’s office.  Readings ranged from 20–40 on the east and 
west walls (40 was the reading taken as a “dry” reference reading on the plaster 
wall in the first floor inside hallway). The north wall had an elevated reading of 
56.  This was investigated by visual inspection on both sides of the wall.  There 
were no signs of moisture incursion observed.  The plaster on the north wall abuts 
against a poured concrete wall that likely has steel reinforcing bar.  We were 
unable to use the Delmhorst meter to investigate the high reading since the plaster 
wall could not be penetrated by the meter’s pins.  However in absence of visible 
signs of water incursion and with the poured concrete wall next to the plaster, 
Bureau Veritas does not believe there is a condition conducive to mold growth in 
the watchman’s office. 

• A relative MC measurement of the gypsum wallboard in the second floor gym 
where a past roof leak had occurred was made. A reading of 14 was observed with 
the Tramex instrument. This was actually lower than the reference plaster reading.  
Bureau Veritas does not believe there is a condition conducive to mold growth in 
the drywall of the gym. 

• A relative MC measurement was made of the south plaster wall below the roof 
access door. This reading measurement was 42, again not elevated above the 
reference reading on the plaster. Although it appears that there is an opportunity 
for moisture incursion via the roof access, the plaster did not appear to have a 
problem that could result in mold growth. 

 
 
4.0 AIR SAMPLING FOR DIESEL PARTICULATE 
 
Bureau Veritas collected air samples to measure levels of diesel particulate that might be 
present (due to city traffic and operation of the facility vehicles).  Air Samples were 
collected and analyzed using National Institute for Occupational Safety and Health  
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(NIOSH) Method No. 5040.  The samples were sent to our Novi, Michigan laboratory for 
analysis.  The Bureau Veritas laboratory is accredited by the American Industrial 
Hygiene Association (AIHA). 
 
Bureau Veritas collected air samples from 5 locations using battery-powered sampling 
pumps and 37-mm diameter quartz fiber filters.  Samples were collected in the kitchen, 
Captain’s quarters, hallway by the firemen’s sleeping quarters, the building roof, and 
outside the building entrance.  Laboratory analytical results are presented in Table B-1 
(Appendix B).   
 
Analytical results indicate that levels of diesel particulate (elemental carbon) were 
generally below the analytical limit of detection.  A trace level of elemental carbon was 
found in the kitchen area sample.  Levels of elemental carbon (EC) ranged from <4.3 to 
<6.7 micrograms per cubic meter of air (µg/m3) in the air samples.  The EC levels are 
well below the current Mine Safety and Health Administration (MSHA) limit of 
308 µg/m3.  The MSHA limit is not applicable to the Fire Station No. 9 facility (it 
applies to surface/underground metal/non-metal mining operations). 
 
The California Occupational Safety and Health Administration (Cal/OSHA) and Federal 
OSHA have not established any permissible exposure limits (PELs) for diesel particulate 
at this time.  The American Conference of Governmental Industrial Hygienists (ACGIH) 
has not recommended a Threshold Limit Values (TLVs) for diesel particulate at this time.  
A summary of the occupational exposure limits for diesel particulate are provided in 
the table below: 
 

Occupational Exposure Limit for Diesel Particulate 
 

Compound Cal/OSHA PEL 

(μ/m3) 
ACGIH TLV 

(μ/m3) 
USEPA NAAQS 

(μ/m3) 
MSHA PEL TWA

(μ/m3) 

Diesel Particulate 
as Elemental 

Carbon 
NE NE NE 308 

 
Cal/OSHA PEL: California Occupational Safety and Health Administration Permissible Exposure Limit 
ACGIH TLV: American Conference of Governmental Industrial Hygienists Threshold Limit Values 
USEPA NAAQS: United States Environmental Protection Agency, National Ambient Air Quality Standards 
μ/m3: Micrograms per cubic meter of air 
STEL : Short Term Exposure Limit 
NE: Not Established 
 
 
5.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Bureau Veritas’ conclusions and recommendations are based on its observations, 
including visual surveys and inspections, and analytical results of the air sampling 
conducted during this evaluation. 
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5.1 CONCLUSIONS 
 
There are no applicable federal, state or local limits developed at this time regarding 
airborne concentrations of diesel particulate. There is a MSHA PEL for an 8-hour 
average exposure to elemental carbon from diesel particulates. This is for a workday 
exposure of miners to the diesel equipment operations. 
 
However, due to low average PM2.5 and PM10 particulate concentrations, carbon 
monoxide concentrations and elemental carbon, Bureau Veritas believes that the diesel 
and other internal combustion sources are not generating unacceptable levels of pollution 
in the Station 9 environment. 
 
Bureau Veritas cannot provide medical opinion regarding whether occupants 
experiencing any health-related symptoms can safely occupy the facility.  An 
occupational physician can provide such medical opinion on a case-by-case basis after 
examining occupants who have experienced health-related symptoms.  Our findings may 
be useful to the occupational physician in determining if any occupant complaints are 
building-related. 
 
Direct-reading measurements indicated conditions which generally met respective 
ASHRAE recommendations for the indoor environment on the day of this evaluation.  
Two of the 9 humidity measurements were 6 percentage points higher than the desired, 
but the rest were within the recommended parameters and rain was imminent the day of 
the survey. Additionally, one of the 19 particulate measurements was slightly higher than 
the NAAQS number. Bureau Veritas does not believe either excursion is significant. 
Most indoor temperature and relative humidity readings indicate conditions that are likely 
to be comfortable for the majority of occupants who dress for the season and activity 
levels and indicate acceptable levels of dusts and combustion by-products. 
 
Pressurization relationships were not adequately evaluated as the HVAC system was not 
running at the time of the survey. However, it was noted that there was very little natural 
air movement within the first floor hallway. This could lead to a perceived lack of fresh 
air among occupants. 
 
There is apparently no preventive maintenance schedule on the HVAC system. Captain 
Weismann changes filters on the unit. The filter in the condenser unit itself does not 
appear to seat properly, allowing air circumvent the filter. 
 
Bureau Veritas observed past moisture incursions on the second floor gym and roof 
access areas. No apparent high moisture levels or visible evidence of mold growth 
remained in the areas affected. One moisture incursion source has been corrected 
according to Captain Weismann. The other area, the roof access, has not been corrected.  
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5.2 RECOMMENDATIONS 
 
Bureau Veritas presents the following recommendations to the City of Long Beach for 
their consideration and to assist them in improving the Building IEQ. 

• Incorporate provisions for outdoor air into the HVAC air handling systems.  
All incoming air to the building should pass through the air handling systems.  
Opening of perimeter windows to provide natural ventilation should be prevented. 

• Operate the building to maintain positive pressurization of the indoor space to 
minimize the potential migration of unfiltered and unconditioned air from 
outdoors to indoors.  Providing outdoor air provisions for the HVAC system 
should address this problem.  The facility should consider operating the HVAC 
system in the continuous fan running mode to maintain adequate air circulation 
within the building. 

• Ensure the HVAC system air filter is properly seated within the unit. 

• Establish a preventive maintenance (PM) program for the HVAC system which 
includes regular cleaning of the units cooling coils, inspection of ducts, and 
condensation pans. 

 • Replace roof access door with an appropriately sealing exterior door. 

• Ensure that exhaust fans in the kitchen and restrooms are operating as designed. 
 

This report submitted by:  
 William K. Jones, CIH, CSP, CPE 

Senior Consultant 
Bureau Veritas North America, Inc. 
Health, Safety, and Environmental Services 
Southwest Regional Office 

This report reviewed by:  
 Brad J. Gilbert, CIH, CSP, CHMM, P.Eng. 

Senior Project Manager 
Bureau Veritas North America, Inc. 
Health, Safety, and Environmental Services 
Atlanta Regional Office 

 January 29, 2008 
Bureau Veritas Project No. 25007-007596.00 
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APPENDIX A 
 

DIRECT-READING ENVIRONMENTAL MEASUREMENTS 
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Table A-1 
 

Results of Direct-Reading Environmental Measurements 
City of Long Beach Fire Station No. 9 

Long Beach, California 
Date of Sampling:  January 4, 2008 

 
 

Location Time 
Carbon 

Monoxide
(ppm) 

Carbon 
Dioxide 
(ppm) 

Dry Bulb
Temp. 

(F) 

Relative 
Humidity  

(%) 

PM10/PM2.5
(μg/m3) 

1052  
Engine Started 1 616 65.8 56.9 41/7 

1108  
Engine returns 0-1 424 64.5 58.3 13/10 

1211  
Rescue returns 0 -- -- -- --/11 

Garage/ 
Apparatus Area 

1229  
Engine returns 
parked on drive

0 405 65.7 59.4 12/11 

1101 1 421 58.6 56.6 16/8 
Outside Front Porch 

1348 0 422 64 62 18/12 
Hallway Next To 
Sleeping Quarters 1056 0 481 65.9 56.9 12/8 

Library/TV Room 1352 1 653 65 70.4 94/80 
Captain’s Quarters 1104 0 656 64.7 62.2 10/9 
Kitchen 1355 0 583 67.4 70.6 26/17 

Recommended 
IEQ Criteria -- <9 

< (800 + 
outdoor 

level) 
* <65 150/37 

 
ppm: Parts per million   F: Degrees Fahrenheit   
%: Percent    μg/m3  microgram per cubic meter of air 
 
PM10 Particulate matter between >2.5 and ≤10 microns  
PM2.5 Particulate matter ≤2.5 microns in diameter 
 
Note: Carbon Monoxide, Carbon Dioxide, Temperature, and Relative Humidity measurements were collected with 

a TSI IAQ-Calc 8762 instrument. Particulate concentrations were collected with a TSI Dust Trak Model 
8520 instrument. 
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APPENDIX B 
 

AIR SAMPLING FOR DIESEL PARTICULATE 
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Table B-1 
 

Results of Air Sampling for Diesel Particulate (Elemental Carbon) 
City of Long Beach Fire Station No. 9 

Long Beach, California 
Date of Sampling:  January 4, 2008 

 
 

Sample 
Date 

Sample 
Number 

Sampling 
Description 

Sampling
Period 

(Start/Stop)

Total Time
(min) 

Sample 
Air 

Volume 
(Liters) 

Elemental 
Carbon 

Measured 
Concentration 

(µg/m3) 

1/4/08 4722 Rain gutter on front porch – 
Area Sample 1039/1304 145 300.3 <6.7 

1/4/08 4715 Outside on roof –  
Area Sample 1042/1306 144 296.8 <6.7 

1/4/08 4721 Kitchen cabinet 1045/1430 225 487.4 4.9 

1/4/08 4717 Captain’s Office/Quarters –  
Area Sample 1046/1426 220 459.9 <4.3 

1/4/08 4716 Hallway by sleeping quarters – 
Area Sample 1410/1418 219 433.4 <4.6 

1/4/08 4719 Field Blank ----- ----- ----- <2µg 
MSHA Limit (Mining Operations) 
(No Cal/OSHA, OSHA, or other limits in place  
at this time) 

   308 
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APPENDIX C 
 

SITE PHOTOGRAPHS 
 



 

1 

 
 
 
 

photos should be a max. of 
Height:  3.71" 
Width:   4.95" 

 
 
 
 
 

Subject Roof Access Water Incursion 1 

Site Station 9 
Client City of Long Beach 

Bureau Veritas 
Project No. 

25007- 
007596.00 

Date 
01/04/08

 

Subject Filter Seat 2 

Site Station 9 
Client City of Long Beach 

Bureau Veritas 
Project No. 

25007- 
007596.00 

Date 
01/04/08



 

2 

 
 
 
 
 
 
 
 
 
 
 
 
 

Subject Ducted Return Register 3 

Site Station 9 
Client City of Long Beach 

Bureau Veritas 
Project No. 

25007- 
007596.00 

Date 
01/04/08

 

Subject Furnace and Plenum 4 

Site Station 9 
Client City of Long Beach 

Bureau Veritas 
Project No. 

25007- 
007596.00 

Date 
01/04/08



 

3 

 
 
 
 
 
 
 
 
 
 
 
 
 

Subject Condensation Drain Pan 5 

Site Station 9 
Client City of Long Beach 

Bureau Veritas 
Project No. 

25007- 
007596.00 

Date 
01/04/08

 

Subject HVAC Exterior Cooling Coils 6 

Site Station 9 
Client City of Long Beach 

Bureau Veritas 
Project No. 

25007- 
007596.00 

Date 
01/04/08



 

4 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Subject Water Damage in Gym 7 

Site Station 9 
Client City of Long Beach 

Bureau Veritas 
Project No. 

25007- 
007596.00 

Date 
01/04/08
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APPENDIX D 
 

LABORATORY DOCUMENTATION 
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APPENDIX E 
 

CALIBRATION DOCUMENTATION 
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1.0 Introduction 
 
On April 27, 2015, Pacific EH&S Services, Inc.’s (Pacific EH&S) representative Robert Hudson, State of 
California Certified Site Surveillance Technician (CSST No. 01-3039) and California Department of Public 
Health (CDPH) Lead Inspector/Assessor (CDPH No. 11991), performed an asbestos, lead, and 
microbiological survey at the City of Long Beach’s Fire Station 9 located at 3917 Long Beach Boulevard in 
Long Beach, California.  This report has been prepared to present the survey findings. 
 

2.0 Background Information 
 
This survey was performed at the request of Mr. Manuel Jaramillo of the City of Long Beach.  Mr. Jaramillo 
informed Pacific EH&S that water had intruded into the substructure area of Fire Station 9 from a hot water pipe 
leak in an area beneath the Locker Room and Dorm Room. Plumbers had located the substructure pipe and 
performed a temporary repair.  Wood floors were buckled in the Locker Room and Dorm.  
 
Restoration work was likely needed in the affected area and Mr. Jaramillo requested that Pacific EH&S inspect 
the water impacted areas for evidence of mold growth and perform a survey to assess materials/surface 
coatings in that area for asbestos and lead content prior to the commencement of restoration work. 
 

3.0 Scope of Services and Limitations 
 

3.1 Scope of Services 
 
Based on the available background information and at the request of Mr. Jaramillo, this survey included the 
following services: 
 
• An inspection to determine whether mold was present on building materials, whether materials had 

elevated moisture content levels, and whether remediation was required to eliminate any identified mold 
contamination. 

 
• A visual inspection of the specific areas of concern for the purpose of identifying materials or surface 

coatings suspected to contain asbestos and/or lead. 
 
• The collection of representative bulk samples of observed suspect materials/surface coatings for the 

purpose of evaluating them for asbestos and/or lead content. 
 
• Photo documentation of the surveyed materials/surface coatings and locations. 
 
• The delivery of samples collected during the survey to qualified laboratories for appropriate analyses. 
 

3.2 Limitations 
 
This survey was limited to the specific building areas of concern that had been identified by Mr. Jaramillo as 
having been impacted by the water intrusion at the time of the inspection.  Our inspection and sampling efforts 
included intrusive techniques (i.e., pieces of existing material/surface coating were cut or chipped away at 
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representative locations and efforts were made to inspect areas under/behind the existing flooring).  It should 
be noted, however, that not all areas were accessed for inspection/sampling, as extensive demolition would 
have been required to thoroughly inspect all such areas. 
 

4.0 Visual Inspection Findings 
 

4.1 Identification of Suspected ACM 
 
Observed materials suspected to contain asbestos were grouped as homogenous materials (i.e., materials that 
were alike in color and texture and that were believed to have been installed at the same time), as outlined in 
Table IA provided as an attachment with this report. 
 

4.2 Identification of Suspected Lead Containing Surface Coatings 
 
Observed surface coatings suspected to contain lead were grouped as functional groups (i.e., surface coatings 
that were alike in appearance and substrate and that were believed to have been installed at the same time), 
as outlined in Table IIA provided as an attachment with this report. 
 

4.3 Identification of Materials and Surfaces Potentially Impacted by Microorganisms 
 
Wood flooring that was wet did not exhibit any visible mold growth. Visible mold was not noted at any other 
locations, though due to access restrictions, we were not able to inspect the entire substructure. 
 

4.4 Photo Documentation 
 
Representative digital photographs were taken of the surveyed materials/surface coatings and locations and 
are provided as an attachment with this report.  References to the photographs are presented in the 
attached tables. 
 

5.0 Sampling and Analytical Techniques 
 

5.1 Asbestos Sampling and Analyses 
 
In order to assess the suspect materials observed during our survey for asbestos content, representative bulk 
material samples were collected for asbestos analyses.  Wet methods were used during sample collection and 
each bulk specimen was sealed in an airtight container and assigned a discrete sample identification number.  
The sampling strategy utilized was based on applicable State of California, Department of Industrial Relations, 
Division of Occupational Safety and Health (Cal-OSHA) and United States Environmental Protection Agency 
(EPA) recommended sampling protocols.  The specific sample locations are depicted on the Sample Locations 
Site Plan provided as an attachment with this report. 
 
Following the field survey, the bulk samples were submitted for asbestos analysis to Forensic Analytical 
Laboratories, Inc. (Forensic) located in Rancho Dominguez, California, which was accredited by the National 
Institute of Standards and Technology through participation in the National Voluntary Laboratory 
Accreditation Program (NVLAP No. 101459-1).  Sample analyses were performed by polarized light 
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microscopy (PLM) in accordance with the Interim Method for the Determination of Asbestos in Bulk 
Insulation Samples (EPA Method 600/R-93-116). 
 

5.2 Lead Sampling and Analyses 
 
In order to assess the suspected lead containing surface coatings observed during our survey for lead content, 
representative bulk samples were collected for lead analyses.  The samples were sealed in airtight containers 
and assigned discrete sample identification numbers.  Generally speaking, our sampling strategy consisted of 
the collection of at least one representative sample from each functional group.  The specific sample locations 
are depicted on the Sample Locations Site Plan provided as an attachment with this report. 
 
Following our field survey, the samples were submitted for lead analyses to Forensic Analytical Laboratories, Inc. 

(Forensic) located in Rancho Dominguez, which was accredited by the American Industrial Hygiene Association 
(Laboratory ID No. 101629) and the State of California Department of Health Services Environmental Testing 
Laboratory (ELAP 1366).  Analyses were performed by acid digestion and flame atomic absorption 
spectroscopy in accordance with EPA Method 3050B/7420. 
 

6.0 Asbestos Sample Results and Conclusions 
 

6.1 Interpretation of Sample Results 
 
Upon consideration of the asbestos sample results, which are presented in Table IA and in the Forensic 
Analytical report provided as attachments with this report, it should be noted that an ACM, as defined by Cal-
OSHA in Title 8, California Code of Regulations, Section 1529 (T8, CCR, §1529), is any material containing 
more than one percent asbestos.  In addition, Cal-OSHA defines asbestos containing construction material as 
any material containing more than 0.1 percent asbestos. 
 
The PLM analytical method used to analyze the samples collected during this survey had a lower limit of 
quantification of one percent.  Given that detection limit, the following criteria were used to interpret the sample 
data: a material would be considered an ACM if asbestos was detected at any concentration (including at 
concentrations of less than one percent) in any samples within the group of samples that represented the 
material, and a material would be considered non-asbestos-containing if asbestos was not detected in any 
samples within the corresponding group. 
 

6.2 Asbestos Findings 
 
None of the materials subjected to sampling were found to contain asbestos, and therefore they were all 
concluded to be non-ACMs. 
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7.0 Lead Sample Results and Conclusions 
 

7.1 Interpretation of Sample Results 
 
Upon consideration of the lead sample results, which are presented in Table IIA and in the laboratory report 
provided as attachments with this report, it should be noted that based on our sampling and analytical 
strategy, a surface coating type would be considered lead containing if lead was detected at a concentration at 
or above the laboratory’s reported analytical detection limit in any of the samples representing the surface 
coating.  Conversely, a surface coating type would be considered non-lead containing if lead was not detected 
at or above the laboratory’s reported analytical detection limit in the corresponding sample(s). 
 

7.2 Lead Findings 
 
Lead was not detected above the laboratory’s analytical detection limit in the off-white paints on drywall and 
plaster walls in the water impacted areas. 
 

8.0 Moisture and Surface Mold Sample Results and Conclusions 
 

8.1 Moisture Findings 
 
Firm mud was observed in the substructure in the general area of broken pipe and moisture testing revealed 
elevated levels of moisture in the wood flooring in much of the impacted area.   
 

8.2 Surface Mold Findings 
 
Visible mold was not apparent on lower walls or on wood flooring in the impacted areas, therefore mold 
sampling was not deemed necessary. 
 

9.0 Recommendations 
 

9.1 Work Involving Moisture Impacted / Damaged Materials 
 
Dry down activities should commence immediately within the substructure area in the region of the water 
intrusion. Care should be used in the set up of drying equipment so as to limit the pressurization of the 
substructure, which might force dust, debris, etc. up into the building. 
 

9.2 Additional Asbestos, Lead, and Mold Considerations 
 
If, during future work, materials or surface coatings suspected to contain asbestos or lead are encountered 
that were not specifically addressed during this survey (e.g., under/behind existing materials or in areas of 
the building that were not included in this survey), the newly discovered suspect materials/surface coatings 
should be appropriately evaluated for asbestos and/or lead content prior to initiating any work or activities 
involving their disturbance. 
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If you have any comments or questions concerning the content of this report, or if we may be of further 
assistance, please contact our office at (949) 250-6396. 
 
Sincerely, 
 

Pacific EH&S Services, Inc. 
 

 
Matthew W. Durlene 
Principal 
Certified Asbestos Consultant No. 96-2091 

 

 
Timothy J. Morrison 
Certified Industrial Hygienist 
CADPH Lead Inspector/Assessor No. 4165 
 

 

 



Table IA 

Asbestos Survey Findings 

City of Long Beach, Fire Station 9 

3917 Long Beach Boulevard, Long Beach, California 

April 27, 2015 

 

Legend   

0: No visible damage  
1: Visible damage – <5% overall  
2: Visible damage – 5-10% scattered or up to 25% localized  
3: Visible damage – >10% scattered or >25% localized  
F: Friable  
ft
2:
 Square feet  

Lf: Linear feet  
NAD: No asbestos detected Pacific EH&S Project No. 15-1238 
NF: Non-friable Page 1 of 2 

 

PACIFIC EH&S SERVICES, INC. 

2192 Martin, Suite 245, Irvine, CA 92612  •  Phone:  949.250.6396  •  Fax:  949.250.6398  •  www.pacificehs.com 

Material Description Material Location(s) Quantity 

Estimate 

Friability Physical 

Damage 

Sample 

No.(s) 

Results Photo 

No.(s) 

Gray base cove and tan 
mastic 

At base of walls in the 
Locker Room and Dorm  

100 Lf NF 2 15-1238-
0427- 

A1 – A3 

NAD 1 

Tan mastic  Covering floors beneath 
rubber tiles in portions of 

the Locker Room and 
Dorm  

800 ft
2
 NF 0 15-1238- 

0427- 
A4 – A6 

NAD 2 

Floor leveling compound On floor threshold at Wash 
Room and Locker Room 

5 ft
2
 NF 2 15-1238- 

0427- 
A7 – A9 

NAD 3 
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Asbestos Survey Findings 
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Legend   

0: No visible damage  
1: Visible damage – <5% overall  
2: Visible damage – 5-10% scattered or up to 25% localized  
3: Visible damage – >10% scattered or >25% localized  
F: Friable  
ft
2:
 Square feet  

Lf: Linear feet  
NAD: No asbestos detected Pacific EH&S Project No. 15-1238 
NF: Non-friable Page 2 of 2 
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Material Description Material Location(s) Quantity 

Estimate 

Friability Physical 

Damage 

Sample 

No.(s) 

Results Photo 

No.(s) 

Drywall and joint 
compound 

Walls in portions of the 
Locker Room and Dorm  

900 ft
2
 NF 0 15-1238-

0427- 
A10 – A12 

NAD 4 

Plaster Walls in portions of the 
Locker Room 

200 ft
2
 NF 1 15-1238-

0427- 
A13 – A15 

NAD 5 

Carpet with tan mastic Covering floors beneath 
portions of the Dorm  

400 ft
2
 NF 1 15-1238- 

0427- 
A16 – A18 

NAD 6 

 
 



Table IIA 

Lead Survey Findings 

City of Long Beach, Fire Station 9 

3917 Long Beach Boulevard, Long Beach, California 

April 27, 2015 
 

Legend   

NLD: Not detected at concentration at or above the reported analytical detection limit  
ppm: Parts per million Pacific EH&S Project No. 15-1238 

  Page 1 of 1 
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Surface Coating 

Description 

Surface Coating Location(s) Sample 

No.(s) 

Results 

(ppm) 

Photo 

No.(s) 

Off-white paint on drywall Covering drywall in Dorm and portions of the Locker 
Room  

15-1238-
0427-P1 

NLD 4 

Off-white paint on plaster Covering plaster in Locker Room 15-1238- 
0427-P2 

NLD 5 
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Final Report

(EPA Method 600/M4-82-020, Visual Area Estimation)*

Forensic Analytical Laboratories

Bulk Asbestos Analysis
6030Client ID:Pacific EH&S Services, Inc.
B204765Report Number:Matt Durlene, Tim Morrison

Date Received:2192 Martin, Suite 245
04/28/15Date Analyzed:
04/28/15Date Printed:Irvine, CA 92612

First Reported:

603015-1238 FALI Job ID:Job ID/Site:

Date(s) Collected: 04/27/2015
18Total Samples Submitted:

Total Samples Analyzed: 18

04/27/15

04/28/15

Sample ID Lab Number
Asbestos

Type
Percent in

Layer
Asbestos AsbestosPercent in Percent in

Type TypeLayer Layer

15-1238-0427-A1 50928384
Layer: Grey Non-Fibrous Material ND
Layer: Off-White Mastic ND
Layer: Paint ND
Layer: White Skimcoat/Joint Compound ND
Layer: Beige Plaster ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A2 50928385
Layer: Grey Non-Fibrous Material ND
Layer: Off-White Mastic ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A3 50928386
Layer: Grey Non-Fibrous Material ND
Layer: Off-White Mastic ND
Layer: White Skimcoat/Joint Compound ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A4 50928387
Layer: Tan Mastic with Debris ND

Total Composite Values of Fibrous Components: Asbestos (ND)
 Cellulose (ND)  Fibrous Glass (ND)

15-1238-0427-A5 50928388
Layer: Tan Mastic with Debris ND

Total Composite Values of Fibrous Components: Asbestos (ND)
 Cellulose (ND)  Fibrous Glass (ND)

15-1238-0427-A6 50928389
Layer: Tan Mastic with Debris ND

Total Composite Values of Fibrous Components: Asbestos (ND)
 Cellulose (ND)  Fibrous Glass (ND)
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Report Number: B204765
Date Printed: 04/28/15Client Name: Pacific EH&S Services, Inc.

Sample ID Lab Number
Asbestos

Type
Percent in

Layer
Asbestos AsbestosPercent in Percent in

Type TypeLayer Layer

15-1238-0427-A7 50928390
Layer: Yellow Mastic ND
Layer: White Non-Fibrous Material ND
Layer: Tan Mastic ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A8 50928391
Layer: Yellow Mastic ND
Layer: White Non-Fibrous Material ND
Layer: Tan Mastic ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A9 50928392
Layer: Yellow Mastic ND
Layer: White Non-Fibrous Material ND
Layer: Tan Mastic ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A10 50928393
Layer: White Skimcoat/Joint Compound ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A11 50928394
Layer: White Skimcoat/Joint Compound ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A12 50928395
Layer: White Skimcoat/Joint Compound ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A13 50928396
Layer: Beige Plaster ND
Layer: White Plaster ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)
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Report Number: B204765
Date Printed: 04/28/15Client Name: Pacific EH&S Services, Inc.

Sample ID Lab Number
Asbestos

Type
Percent in

Layer
Asbestos AsbestosPercent in Percent in

Type TypeLayer Layer

15-1238-0427-A14 50928397
Layer: Beige Plaster ND
Layer: White Plaster ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A15 50928398
Layer: Beige Plaster ND
Layer: White Plaster ND
Layer: Paint ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND)

15-1238-0427-A16 50928399
Layer: Grey Carpet ND
Layer: Tan Mastic ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND) Synthetic (85 %)

15-1238-0427-A17 50928400
Layer: Grey Carpet ND
Layer: Tan Mastic ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND) Synthetic (85 %)

15-1238-0427-A18 50928401
Layer: Grey Carpet ND
Layer: Tan Mastic ND

Total Composite Values of Fibrous Components: Asbestos (ND)
Cellulose (Trace)  Fibrous Glass (ND) Synthetic (85 %)

Analytical results and reports are generated by Forensic Analytical Laboratories Inc. (FALI) at the request of and for the exclusive use of the person or entity (client) named on such
report. Results, reports or copies of same will not be released by FALI to any third party without prior written request from client. This report applies only to the sample(s) tested.
Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by FALI. The client is solely responsible for the
use and interpretation of test results and reports requested from FALI. Forensic Analytical Laboratories Inc. is not able to assess the degree of hazard resulting from materials
analyzed. FALI reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal guidelines, unless otherwise specified.  All samples were
received in acceptable condition unless otherwise noted.

Note: Limit of Quantification ('LOQ') = 1%. 'Trace' denotes the presence of asbestos below the LOQ. 'ND' = 'None Detected'.
Tiffani Ludd, Laboratory Supervisor, Rancho Dominguez Laboratory

* Note: This report also contains asbestos content by layer per the recommended EPA method 600/R-93-116
 3  of  3

2959 Pacific Commerce Drive, Rancho Dominguez, CA 90221 / Telephone: (310) 763-2374  (888) 813-9417 / Fax: (310) 763-8684





Client ID:
Report Number:
Date Received:

M160436

Job ID / Site: 15-1238

Pacific EH&S Services, Inc. 6030

FALI Job ID:

Date Analyzed:

6030

Matt Durlene, Tim Morriso

Irvine, CA 92612

2192 Martin, Suite 245

Date Printed: 04/28/15
04/28/15

First Reported: 04/28/15

Metals Analysis of Paints

04/27/15

Forensic Analytical Laboratories

Final Report

Date(s) Collected: 04/27/15 Total Samples Submitted:
Total Samples Analyzed:

2

2

Sample Number Lab Number Result
Result Reporting Method

Analyte Units Limit* Reference

EPA 3050B/7420< 0.006Pb15-1238-0427-P1 LM113099 wt% 0.006

EPA 3050B/7420< 0.006Pb15-1238-0427-P2 LM113100 wt% 0.006

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and is not a
regulatory level.  The Units for the Reporting Limit are the same as the Units for the Final Results. 

Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results,
reports or copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s)
tested. Supporting laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client
is solely responsible for the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical is not able to assess the degree of hazard
resulting from materials analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal
guidelines, unless otherwise specified. Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating
Procedures Manual. Sample results have not been blank corrected.  Quality control and sample receipt condition were acceptable unless otherwise noted.

Seyla Te, Laboratory Supervisor, Rancho Dominguez Laboratory

2959 Pacific Commerce Drive, Rancho Dominguez, CA 90221 / Telephone: (310) 763-2374  (888) 813-9417 / Fax: (310) 763-8684
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EXECUTIVE SUMMARY 
 
Investigation Scope and Objectives 

On July 28, 2017, Pacific EH&S Services, Inc. performed an indoor air quality investigation at Fire Station 9 
located at 3917 Long Beach Boulevard, Long Beach California. This investigation was initiated in response to 
concerns by occupants of the building about the air quality in the building, specifically in several sleeping 
quarters. 

Findings and Conclusions 

 With regards to the various tested surfaces within Fire Station No. 9, the surface dust samples were 
found to have distributions consisting primarily of unidentified opaque particles, soil/mineral dusts, skin 
cells, cellulosic/fabric fibers, mold spores, and pollen; with all showing normal levels.  No evidence of 
insect infestations, mites, mold growth, or other unusual particulate types were noted in the dust samples.  
If further analysis to ascertain the exact nature of the opaque particles is required, additional analyses by 
scanning electron microscopy can be performed. 

 Non-cultured spore trap and particulate characterization air samples were collected in Fire Station No. 9, 
with the mold spore results revealing low levels of normally occurring environmental molds in the sampled 
areas.  The airborne concentrations and distributions were considered completely normal and indicative 
of a normal indoor environment. 

 We also identified opaque particles, soil and mineral particles, and cellulose and fabric fibers in the air 
samples, suggesting that by and large, the particles in the air mirrored the particles that were found on 
surfaces. 

 These results indicated that the workplace was absent of elevated concentrations of contaminants that 
would likely be implicated in indoor air quality complaints.  These results indicated that the individuals and 
their activities were the primary sources of the dust constituents in the area. 
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1.0 Introduction and Background Information 
 
On July 28, 2017, Pacific EH&S Services, Inc. performed an indoor air quality investigation at Fire Station No. 9 
located at 3917 Long Beach Boulevard in Long Beach California. This investigation was initiated in response to 
concerns by occupants of the building about the air quality in the building, specifically in several sleeping 
quarters. 

Based on the background information provided and the request of the City of Long Beach, this investigation 
was intended to generate information regarding potential causes of indoor air quality concerns, as well as to 
provide insight into additional preventative measures needed, if any, to minimize or prevent future problems. 
 
2.0 Scope of Services 

 
2.1 Scope of Services 
 
Based on the available background information and the request of Mr. Kevin Burke, this survey included the 
following services: 
 
 A visual inspection of two sleeping/bedroom areas, the hallway outside of the subject bedrooms, and the 

kitchen area, for the purpose of identifying any conditions that might have contributed to the indoor air 
quality concerns. 

 
 The collection of representative surface and air samples for the purpose of evaluating for mold, fungi, and 

individual dust constituents. 
 
 Visual analysis for moisture staining and or damage of pertinent building materials for the purpose of 

identifying any potential water intrusion sources or other likely causes of the poor air quality concerns. 
 
 The delivery of samples collected during the survey to a qualified laboratory for appropriate analyses. 
 
3.0 Visual Inspection Findings 
 
Building materials at Fire Station No. 9 included gypsum walls, a dropped ceiling system with suspended 
ceiling tiles, and carpeting throughout. 
 
The inspected areas of concern included the two residential bedroom areas, the hallway just outside of the 
bedrooms, and the kitchen.  All building materials and furnishings in these areas appeared to be in good 
condition, with no visible water staining, damage, wear, or deterioration observed.   
 
Our visual inspection noted minor to light accumulations of dust on most horizontal surfaces in the inspected 
areas, and light to moderate particulate matter build-up on supply and return air registers, including on the 
surrounding ceiling tiles.  Two of the beds in the areas sampled appeared small black dots on the mattresses, 
resembling small Sharpie® pen marks, but the precise identify of which could not be visually determined. 
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4.0 Sampling and Analytical Techniques 
 
4.1 Moisture Inspection of Building Materials 
 
Building materials throughout the inspected portions of Fire Station No. 9 were visually evaluated for moisture 
staining and damage, with no evidence of such damage noted. 
 
4.2 Surface Dust Characterization Sampling 
 
Samples of dust and particulate matter were collected from the surfaces of window sills, blinds, beds, and 
bedding in the portions of Fire Station No. 9 included in our scope of work.  The sampling and analytical 
strategy consisted of the collection of representative surface samples for mold and particulate analysis using 
Biotape® media, and subsequently analyzed under bright field or phased contrast illumination for the 
characterization of particulate matter present.  . 
 
The resultant data are summarized in the “Sample Results and Conclusions” section below, and appear in 
the laboratory report provided as an attachment with this report.   
 
4.3 Airborne Mold Spore and Particulate Characterization Sampling 
 
Air samples for the characterization of mold spores, dust and particulate matter were collected in several 
areas in Fire Station No. 9, as well as at representative outdoor control locations.  The air samples were 
collected on pre-treated microscope slides using Burkard Volumetric Personal Air Samplers.  The 
microscope slides were subsequently viewed under bright field or phased contrast illumination for the 
quantification and identification of fungal genera present, as well as for the characterization of airborne dust 
and particulate matter.  The particulate matter was identified based on their morphological, physical, and 
optical properties with the aid of a polarizing microscope, where necessary.  The resultant data are 
summarized in the “Sample Results and Conclusions” section below, and appear in the laboratory report 
provided as an attachment with this report.   
 
5.0 Sample Results and Conclusions 
 
5.1 Surface Dust Characterization Results 
 
Our experience and research indicate that several components of dust are routinely found in the indoor 
environment.  Skin flakes, cellulose fibers, gypsum (from chalk or drywall), and synthetic and plastic fibers 
are found in virtually all indoor environments.  Human and animal hair, pollen, fungal spores, fibrous glass, 
wood fragments, and plant materials are also generally found.  Occasionally, other materials such as soot, 
bird feathers, insect parts, mineral grains from soil, and particulate (from spray paint or copier toner) are 
found.   
 
The importance of these dust components is not fully understood at this time, but it is generally believed that 
exposures to low levels of such materials does not produce ill effects in most persons.  However, a portion of 
the typical dusts, such as fungal spores and pollen may cause allergic responses in sensitive individuals.  
Certain components such as fibrous glass are under very close scrutiny by the health community, with 
research focusing on irritant and long-term health effects. Trace levels of synthetic man-made fibers 
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(including fiberglass) are routinely found on interior building surfaces in buildings with fiberglass insulation, 
and therefore, the presence of trace levels of fiberglass on surfaces in a building is not considered unusual.  
Other components, such as cellulose, plant materials, wood fragments, etc., may be nutrient sources for 
microorganism growth. 
  
With regards to the various tested surfaces within Fire Station No. 9, the surface dust samples were found to 
have distributions consisting primarily of unidentified opaque particles, soil/mineral dusts, skin cells, 
cellulosic/fabric fibers, mold spores, and pollen; with all showing normal levels.  No evidence of insect 
infestations, mites, mold growth, or other unusual particulate types were noted in the dust samples.  If further 
analysis to ascertain the exact nature of the opaque particles is required, additional analyses by scanning 
electron microscopy can be performed. 
 
Nothing unusual was identified in the sample from the mattress, suggesting that the black dots were not of 
biological origin or anything that could be lifted/removed from the mattress surface. 
 
5.2 Airborne Mold Spore and Particulate Characterization Results 
 
Non-cultured spore trap and particulate characterization air samples were collected in Fire Station No. 9, with 
the mold spore results revealing low levels of normally occurring environmental molds in the sampled areas.  
The airborne concentrations and distributions were considered completely normal and indicative of a normal 
indoor environment. 
 
The laboratory also identified opaque particles, soil and mineral particles, and cellulose and fabric fibers in 
the air samples, suggesting that by and large, the particles in the air mirrored the particles that were found on 
surfaces. 
 
These results indicated that the workplace was absent of elevated concentrations of contaminants that would 
likely be implicated in indoor air quality complaints.  These results indicated that the individuals and their 
activities were the primary sources of the dust constituents in the area. 
 
5.3 Final Conclusions 
 
 Collectively, the data generated during this survey indicated that the sampled areas had accumulations of 

dust largely attributable to the activities occurring in and the persons occupying the subject areas, with 
contributions also coming from outdoor infiltration of air.  These results collectively suggested that interior 
cleaning of the building may be lacking to a minor degree. 

 The results of the surface sampling revealed that no unusual contaminants were present.  Of the 
constituents that were present, unidentified opaque fibers, soil/mineral dust were most abundant, followed 
by various concentrations of skin cells, cellulose particles, and other common items.  These results 
indicated that the workplace was absent of contaminants that would likely be implicated in indoor air 
quality complaints.   

 
 No odors, water stains or damage, mold growth, and/or any other likely cause of poor air quality were 

noted at the time of inspection in the sampled areas. 
 



Fire Station No. 9 
3917 Long Beach Boulevard 
Long Beach, California 
Indoor Air Quality Investigation Findings 
Pacific EH&S Services, Inc. Report No. 17-1463A Rev.1 
Page 4 of 4 
 
 

PACIFIC EH&S SERVICES, INC. 
2192 Martin, Suite 245, Irvine, CA 92612 • Phone:  949.250.6396 • Fax:  949.250.6398 • www.pacificehs.com 

 It is important to note that the results discussed herein should not be used to imply that an unhealthy 
environment exists or that any type of exposure guideline or standard was approached or exceeded, as 
that was not the case.  In fact, the data generated during this survey did not yield findings of contaminants 
(dusts, fibers, mold spores, etc.) at concentrations that we believe would pose increased exposure 
potentials, or cause any measurable health risks to occupants of the building. 

 
6.0 Recommendations 
 
 Although not believed mandatory, the subject area could be subjected to more frequent and thorough 

cleaning so as to minimize the quantity of soil/mineral dust and other common particle build-ups in the 
area. 

 
 No additional sampling or testing is deemed necessary at this point, as more sampling is not expected to 

provide additional relevant data. 
 
If you have any comments or questions concerning the content of this report, or if we may be of further 
assistance, please contact our office at (949) 250-6396. 
 
Sincerely, 
 
Pacific EH&S Services, Inc. 
 

 
Timothy J. Morrison 
Certified Industrial Hygienist 

 



June, 28, 2017 City of LB
Indoor Air Quality Investigation Findings

3917 Long Beach Boulevard
Long Beach, Califnornia

Project EH &S No. 17-1463

Bedroom 1 Air Sample.jpg

Bedroom 1 bedding T2 sample.jpg



June, 28, 2017 City of LB
Indoor Air Quality Investigation Findings

3917 Long Beach Boulevard
Long Beach, Califnornia

Project EH &S No. 17-1463

Bedroom 1 Bio Tape Widow Sill.jpg

Bedroom 2 Air Sample.jpg



June, 28, 2017 City of LB
Indoor Air Quality Investigation Findings

3917 Long Beach Boulevard
Long Beach, Califnornia

Project EH &S No. 17-1463

Bedroom 2 bedding T4 sample.jpg

Bedroom 2 BioTape T4 sample.jpg



June, 28, 2017 City of LB
Indoor Air Quality Investigation Findings

3917 Long Beach Boulevard
Long Beach, Califnornia

Project EH &S No. 17-1463

Bedroom 2 Window Sill Sample.jpg

Hallway between living qurters.jpg



June, 28, 2017 City of LB
Indoor Air Quality Investigation Findings

3917 Long Beach Boulevard
Long Beach, Califnornia

Project EH &S No. 17-1463

Kitchen Air Sapmple.jpg

Outdoor Control.jpg



        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

            AIRBORNE MOLD AND DUST ANALYSIS        EAA Method # : DUST-A01

Client Name : Pacific EH&S Services, Inc. Data Page 1 of  2

Client Project # : 17-1463 Project description : 17-1463

Requested by : G. Burchell Date collected : 7/28/17

EAA Project# : 17-0248 Sample received : 7/31/17 Sample condition : Acceptable as received

Client Sample# Sample Description / Location General Comments

17-1463-0728-B1 Kitchen; North end of building Moderate dust.

17-1463-0728-B2 Bedroom 1: "BOE2" High dust. Biogenic dust predominant opaque particle.

17-1463-0728-B3 Bedroom 2; "3" High dust. Biogenic dust predom. opaque particle. Stachy detected

17-1463-0728-B4 Hallway outside bedrooms; AC unit High dust. Biogenic dust predominant opaque particle.

17-1463-0728-B5 Outdoor control; front entrance High dust.

AIRBORNE MOLD SPORE CONCENTRATIONS (Cts./m
3
)  --  Spore Trap Sample Analysis High mag. used 600X

Category      Sample # --> 17-1463-0728-B1 17-1463-0728-B2 17-1463-0728-B3 17-1463-0728-B4 17-1463-0728-B5

Total Mold Spores (Cts/m
3
) not detected 299 71 342 1700

Alternaria 28

Aspergillus/Penicillium 771

Ascospores

Basidiospores 193

Botrytis

Chaetomium 14 14

Cladosporium 257 257 707

Curvularia

Drechslera/Bipolaris 14

Epicoccum 14

Fusarium

Nigrospora

Oidium/Peronospora

Pithomyces

Rusts

Smuts / Myxomycetes / Periconia 28 14

Stachybotrys 14

Stemphylium

Torula

Ulocladium 14

Other Hyaline Fungi 57

Unidentified Brown Fungi 14

Unidentified Fungi

Hyphae fragments 42 14 14 14

Algal / fern spores

Insect parts 14

POLLEN (Total cts/m
3
) not detected 14 14 14 29

Not specified 14 14 14 29

Pinus

COMMON AEROSOLS (cts/m3)

Skin cell fragments 2620 19900 2250 2960 643

Fiberglass fibers 28

Cellulosic / fabric fibers 107 509 42 127 42

Unidentified opaque 6610 39500 21900 43200 19000

Soil / mineral dust 13500 51400 23800 32100 15400

OTHER AEROSOLS (cts/m3) not detected not detected not detected not detected not detected

Statistical Parameters
Vol. analyzed (m

3
)-high mag - 600x: 0.016 0.016 0.016 0.016 0.016

Detect limit(Cts/m
3
)-high magnification: 62.3 64.3 64.3 64.3 64.3

% sample analyzed-high magnification: 23% 22% 22% 22% 22%

Vol. analyzed(m
3
)/entire sple 150-300x: 0.070 0.070 0.070 0.070 0.070

* Detection limit (Cts/m
3
)/entire sple: 14.3 14.3 14.3 14.3 14.3

*  Note: The "entire sample" detection limit applies to the "large" particle categories analyzed during the low magnification examination of the entire sample

Sample flow rate (lpm): 14.0 14.0 14.0 14.0 14.0

Sample trace length (mm): 14.40 14.40 14.40 14.40 14.40

Microscope field diameter (mm): 0.330 0.320 0.320 0.320 0.320

Note:  Sample results are only applicable to the items or locations tested
doc.rev.2 -8/10/16

Raw/extrapolated count data are given on a separate page. Authorized / data reviewed by : Report date: 8/13/17



        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

            AIRBORNE MOLD AND DUST ANALYSIS        
Client Name : Pacific EH&S Services, Inc. Graphical page 1 of  1

Client Project # : 17-1463 Project : 17-1463

EAA Project# : 17-0248 Date Collected : 07/28/17

Sample # : 17-1463-0728-B1 Description : Kitchen; North end of building

The following interpretation guidelines are based on the average mold spore and aerosol concentration ranges historically measured in indoor office,

commercial, and "clean" residential environments.  Residential environments experience higher variation and concentrations of certain bioaerosols.  

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the country from "clean" and "contaminated" 

residential and commercial buildings.  An explanation for the interpretation of data is given in the accompanying information sheet.

As/Pe = Aspergillus/Penicillium,   W.I. = Water indicating fungi (Stachybotrys, Chaetomium, Ulocladium),  As/Ba = Asco/Basidiospores,  Clad = Cladosporium, Oth = Other

GENERAL AIRBORNE MOLD SPORE INTERPRETATION GUIDELINES

Mold Spore Category Concen. Range Distribution Type

Total Spores Not detected Not applicable

Aspergillus/Penicillium Not detected Normal / typical

Chronic Water Indicating Fungi Not detected Not detected

Typical Outdoor Fungi Not detected Not detected

*"Source" refers to the possible presence of a local mold growth source

All concentrations in particle counts per cubic meter of air (cts/m
3
)

OTHER AEROSOLS INTERPRETATION GUIDELINES

Particle Category Concen. range     

Pollen Not detected

Skin cell fragments Normal / typical

Fiberglass fibers Not detected

Cellulosic / fabric fibers Normal / typical

Unidentified opaque Moderate

Soil / mineral dust Low - moderate

Other / Atypical Not detected

Specific Comments : Moderate dust.

Photos not requested

doc.rev.2 -8/10/16
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        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

            AIRBORNE MOLD AND DUST ANALYSIS        
Client Name : Pacific EH&S Services, Inc. Graphical page 1 of  2

Client Project # : 17-1463 Project : 17-1463

EAA Project# : 17-0248 Date Collected : 07/28/17

Sample # : 17-1463-0728-B2 Description : Bedroom 1: "BOE2"

The following interpretation guidelines are based on the average mold spore and aerosol concentration ranges historically measured in indoor office,

commercial, and "clean" residential environments.  Residential environments experience higher variation and concentrations of certain bioaerosols.  

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the country from "clean" and "contaminated" 

residential and commercial buildings.  An explanation for the interpretation of data is given in the accompanying information sheet.

As/Pe = Aspergillus/Penicillium,   W.I. = Water indicating fungi (Stachybotrys, Chaetomium, Ulocladium),  As/Ba = Asco/Basidiospores,  Clad = Cladosporium, Oth = Other

GENERAL AIRBORNE MOLD SPORE INTERPRETATION GUIDELINES

Mold Spore Category Concen. Range Distribution Type

Total Spores Low Not applicable

Aspergillus/Penicillium Not detected Normal / typical

Chronic Water Indicating Fungi Detected - Low Detected / background

Typical Outdoor Fungi Typical - low Outdoor distribution

*"Source" refers to the possible presence of a local mold growth source

All concentrations in particle counts per cubic meter of air (cts/m
3
)

OTHER AEROSOLS INTERPRETATION GUIDELINES

Particle Category Concen. range     

Pollen Detected

Skin cell fragments Moderate

Fiberglass fibers Not detected

Cellulosic / fabric fibers Low - moderate

Unidentified opaque High

Soil / mineral dust Moderate

Other / Atypical Not detected

Specific Comments : High dust. Biogenic dust predominant opaque particle.

Photos not requested

doc.rev.2 -8/10/16
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        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

            AIRBORNE MOLD AND DUST ANALYSIS        
Client Name : Pacific EH&S Services, Inc. Graphical page 1 of  3

Client Project # : 17-1463 Project : 17-1463

EAA Project# : 17-0248 Date Collected : 07/28/17

Sample # : 17-1463-0728-B3 Description : Bedroom 2; "3"

The following interpretation guidelines are based on the average mold spore and aerosol concentration ranges historically measured in indoor office,

commercial, and "clean" residential environments.  Residential environments experience higher variation and concentrations of certain bioaerosols.  

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the country from "clean" and "contaminated" 

residential and commercial buildings.  An explanation for the interpretation of data is given in the accompanying information sheet.

As/Pe = Aspergillus/Penicillium,   W.I. = Water indicating fungi (Stachybotrys, Chaetomium, Ulocladium),  As/Ba = Asco/Basidiospores,  Clad = Cladosporium, Oth = Other

GENERAL AIRBORNE MOLD SPORE INTERPRETATION GUIDELINES

Mold Spore Category Concen. Range Distribution Type

Total Spores Low Not applicable

Aspergillus/Penicillium Not detected Normal / typical

Chronic Water Indicating Fungi Detected - Low Detected / background

Typical Outdoor Fungi Low Moderate infiltration

*"Source" refers to the possible presence of a local mold growth source

All concentrations in particle counts per cubic meter of air (cts/m
3
)

OTHER AEROSOLS INTERPRETATION GUIDELINES

Particle Category Concen. range     

Pollen Detected

Skin cell fragments Normal / typical

Fiberglass fibers Not detected

Cellulosic / fabric fibers Very low

Unidentified opaque High

Soil / mineral dust Moderate

Other / Atypical Not detected

Specific Comments : High dust. Biogenic dust predom. opaque particle. Stachy detected

Photos not requested

doc.rev.2 -8/10/16
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        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

            AIRBORNE MOLD AND DUST ANALYSIS        
Client Name : Pacific EH&S Services, Inc. Graphical page 1 of  4

Client Project # : 17-1463 Project : 17-1463

EAA Project# : 17-0248 Date Collected : 07/28/17

Sample # : 17-1463-0728-B4 Description : Hallway outside bedrooms; AC unit

The following interpretation guidelines are based on the average mold spore and aerosol concentration ranges historically measured in indoor office,

commercial, and "clean" residential environments.  Residential environments experience higher variation and concentrations of certain bioaerosols.  

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the country from "clean" and "contaminated" 

residential and commercial buildings.  An explanation for the interpretation of data is given in the accompanying information sheet.

As/Pe = Aspergillus/Penicillium,   W.I. = Water indicating fungi (Stachybotrys, Chaetomium, Ulocladium),  As/Ba = Asco/Basidiospores,  Clad = Cladosporium, Oth = Other

GENERAL AIRBORNE MOLD SPORE INTERPRETATION GUIDELINES

Mold Spore Category Concen. Range Distribution Type

Total Spores Low Not applicable

Aspergillus/Penicillium Not detected Normal / typical

Chronic Water Indicating Fungi Not detected Not detected

Typical Outdoor Fungi Typical - low Outdoor distribution

*"Source" refers to the possible presence of a local mold growth source

All concentrations in particle counts per cubic meter of air (cts/m
3
)

OTHER AEROSOLS INTERPRETATION GUIDELINES

Particle Category Concen. range     

Pollen Detected

Skin cell fragments Normal / typical

Fiberglass fibers Low - moderate

Cellulosic / fabric fibers Normal / typical

Unidentified opaque High

Soil / mineral dust Moderate

Other / Atypical Not detected

Specific Comments : High dust. Biogenic dust predominant opaque particle.

Photos not requested

doc.rev.2 -8/10/16
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        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

            AIRBORNE MOLD AND DUST ANALYSIS        
Client Name : Pacific EH&S Services, Inc. Graphical page 1 of  5

Client Project # : 17-1463 Project : 17-1463

EAA Project# : 17-0248 Date Collected : 07/28/17

Sample # : 17-1463-0728-B5 Description : Outdoor control; front entrance

The following interpretation guidelines are based on the average mold spore and aerosol concentration ranges historically measured in indoor office,

commercial, and "clean" residential environments.  Residential environments experience higher variation and concentrations of certain bioaerosols.  

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the country from "clean" and "contaminated" 

residential and commercial buildings.  An explanation for the interpretation of data is given in the accompanying information sheet.

As/Pe = Aspergillus/Penicillium,   W.I. = Water indicating fungi (Stachybotrys, Chaetomium, Ulocladium),  As/Ba = Asco/Basidiospores,  Clad = Cladosporium, Oth = Other

GENERAL AIRBORNE MOLD SPORE INTERPRETATION GUIDELINES

Mold Spore Category Concen. Range Distribution Type

Total Spores Low - moderate Not applicable

Aspergillus/Penicillium Typical - low Source possible

Chronic Water Indicating Fungi Low Detected / background

Typical Outdoor Fungi Typical - low Moderate infiltration

*"Source" refers to the possible presence of a local mold growth source

All concentrations in particle counts per cubic meter of air (cts/m
3
)

OTHER AEROSOLS INTERPRETATION GUIDELINES

Particle Category Concen. range     

Pollen Detected

Skin cell fragments Very low

Fiberglass fibers Not detected

Cellulosic / fabric fibers Very low

Unidentified opaque High

Soil / mineral dust Low - moderate

Other / Atypical Not detected

Specific Comments : High dust.

Photos not requested
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        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

            AIRBORNE MOLD AND DUST ANALYSIS        EAA Method # : DUST-A01

Client Name : Pacific EH&S Services, Inc. Data Page 2 of  2

Client Project # : 17-1463 Project description : 17-1463 (end of data report)

Requested by : G. Burchell Date collected : 7/28/17

EAA Project# : 17-0248 Sample received : 7/31/17 Sample condition : Acceptable as received

Client Sample# Sample Description / Location General Comments

17-1463-0728-B6 Blank No trace detected.

AIRBORNE MOLD SPORE CONCENTRATIONS (Cts./m
3
)  --  Spore Trap Sample Analysis High mag. used 600X

Category      Sample # --> 17-1463-0728-B6

Total Mold Spores (Cts/m
3
) not detected

Alternaria

Aspergillus/Penicillium

Ascospores

Basidiospores

Botrytis

Chaetomium

Cladosporium

Curvularia

Drechslera/Bipolaris

Epicoccum

Fusarium

Nigrospora

Oidium/Peronospora

Pithomyces

Rusts

Smuts / Myxomycetes / Periconia

Stachybotrys

Stemphylium

Torula

Ulocladium

Other Hyaline Fungi

Unidentified Brown Fungi

Unidentified Fungi

Hyphae fragments

Algal / fern spores

Insect parts

POLLEN (Total cts/m
3
) not detected

Not specified

Pinus

COMMON AEROSOLS (cts/m3)

Skin cell fragments

Fiberglass fibers

Cellulosic / fabric fibers

Unidentified opaque

Soil / mineral dust

OTHER AEROSOLS (cts/m3) not detected

Statistical Parameters
Vol. analyzed (m

3
)-high mag - 600x: 0.016

Detect limit(Cts/m
3
)-high magnification: 62.3

% sample analyzed-high magnification: 23%

Vol. analyzed(m
3
)/entire sple 150-300x: 0.070

* Detection limit (Cts/m
3
)/entire sple: 14.3

*  Note: The "entire sample" detection limit applies to the "large" particle categories analyzed during the low magnification examination of the entire sample

Sample flow rate (lpm): 14.0

Sample trace length (mm): 14.40

Microscope field diameter (mm): 0.330

Note:  Sample results are only applicable to the items or locations tested
doc.rev.2 -8/10/16

Raw/extrapolated count data are given on a separate page. Authorized / data reviewed by : Report date: 8/13/17



        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

            AIRBORNE MOLD AND DUST ANALYSIS        
Client Name : Pacific EH&S Services, Inc. Graphical page 2 of  1

Client Project # : 17-1463 Project : 17-1463

EAA Project# : 17-0248 Date Collected : 07/28/17

Sample # : 17-1463-0728-B6 Description : Blank

The following interpretation guidelines are based on the average mold spore and aerosol concentration ranges historically measured in indoor office,

commercial, and "clean" residential environments.  Residential environments experience higher variation and concentrations of certain bioaerosols.  

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the country from "clean" and "contaminated" 

residential and commercial buildings.  An explanation for the interpretation of data is given in the accompanying information sheet.

As/Pe = Aspergillus/Penicillium,   W.I. = Water indicating fungi (Stachybotrys, Chaetomium, Ulocladium),  As/Ba = Asco/Basidiospores,  Clad = Cladosporium, Oth = Other

GENERAL AIRBORNE MOLD SPORE INTERPRETATION GUIDELINES

Mold Spore Category Concen. Range Distribution Type

Total Spores Not detected Not applicable

Aspergillus/Penicillium Not detected Normal / typical

Chronic Water Indicating Fungi Not detected Not detected

Typical Outdoor Fungi Not detected Not detected

*"Source" refers to the possible presence of a local mold growth source

All concentrations in particle counts per cubic meter of air (cts/m
3
)

OTHER AEROSOLS INTERPRETATION GUIDELINES

Particle Category Concen. range     

Pollen Not detected

Skin cell fragments Not detected

Fiberglass fibers Not detected

Cellulosic / fabric fibers Not detected

Unidentified opaque Not detected

Soil / mineral dust Not detected

Other / Atypical Not detected

Specific Comments : No trace detected.

Photos not requested
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        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

            SURFACE MOLD AND DUST ANALYSIS        EAA Method # : DUST-D01

Client Name : Pacific EH&S Services, Inc. Data Page 1 of  1

Client Project # : 17-1463 Project : 17-1463 end of data report

Requested by : G. Burchell Date collected : 7/28/17

EAA Project# : 17-0248 Date received : 7/31/17 Sample condition : Acceptable as received

Client Sample# Sample Description / Location Analysis Comments Magnification 600X

17-1463-0728-T1 Bedroom 1;  "BOE2" window sill High dust.

17-1463-0728-T2 Bedroom 1; "BOE2" bed sheets Moderate-high dust.

17-1463-0728-T3 Bedroom 2; window sill and blinds High dust. High pollen.

17-1463-0728-T4 Bedroom 2; Bedding Moderate-high dust.

SURFACE MOLD SPORE CONCENTRATIONS (Cts./mm
2
)  

Category      Sample # --> 17-1463-0728-T1 17-1463-0728-T2 17-1463-0728-T3 17-1463-0728-T4

Total Mold Spores (Cts/mm
2
) 3.1 not detected 5.3 0.6

Alternaria

Aspergillus/Penicillium

Ascospores

Basidiospores 3.1 1.8

Botrytis

Chaetomium

Cladosporium

Curvularia

Drechslera/Bipolaris

Epicoccum

Fusarium

Nigrospora

Oidium/Peronospora

Pithomyces

Rusts

Smuts / Myxomycetes / Periconia 1.8

Stachybotrys

Stemphylium

Torula 0.6

Ulocladium

Other Hyaline Fungi

Other Fungi

Unidentified Fungi 1.8

Mycelia fragments 0.9

Algal / fern spores

Insect parts

POLLEN (Total cts/mm
2
) 6.2 not detected 27.5 not detected

Not specified 6.2 27.5

Pinus

COMMON AEROSOLS (cts/mm2)

Skin cell fragments 55.9 58.4 74.5 39.1

Fiberglass fibers

Cellulosic / fabric fibers 20.2 11.2 25.7 23.6

Unidentified opaque 307.0 11.8 170.0 3.7

Soil / mineral dust 287.0 6.8 197.0 9.9

OTHER AEROSOLS (cts/mm2) not detected not detected not detected not detected

Statistical Parameters

Area analyzed (mm
2
)--mold/aerosols: 0.64 1.61 1.13 1.61

Detect limit(Cts/mm
2
)--mold/aerosols: 1.55 0.62 0.89 0.62

Raw Count Conversion Factor 

Microscopic fields counted : 8 20 14 20
Microscope field area (mm

2
): 0.08 0.08 0.08 0.08

Results only apply to the items or areas tested. doc.rev.4 - 3/15/17

Authorized / data reviewed by : Date: 8/13/17



        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

 SURFACE MOLD AND DUST ANALYSIS -Graphical Report EAA Method # : DUST-D01

Client Name : Pacific EH&S Services, Inc. Graphical page 1 - 1

Client Project # : 17-1463 Project : 17-1463

EAA Project# : 17-0248 Date Collected : 07/28/17

Sample # : 17-1463-0728-T1 Description : Bedroom 1;  "BOE2" window sill

The following interpretation guidelines are based on average surface mold spore and dust concentration ranges historically measured in indoor office,

commercial, and "clean" residential environments.  Residential environments experience higher variation and concentrations of certain bioaerosols.  

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the county from "clean" and "contaminated" 

residential and commercial buildings.  An explanation for the interpretation of data is given in the accompanying information sheet.

As/Pe = Aspergillus/Penicillium,   W.I. = Water indicating fungi (Stachybotrys, Chaetomium, Ulocladium),  As/Ba = Asco/Basidiospores,  Clad = Cladosporium, Oth = Other

GENERAL SURFACE MOLD SPORE INTERPRETATION GUIDELINES

Mold Spore Category Concentration Range Deposition / Growth

Total Spores / mycelia fragments Low - moderate Low-mod. deposition

Aspergillus/Penicillium Not detected Normal deposition

Chronic Water Indicating Fungi Not detected Not detected

Typical Outdoor Fungi Low-moderate Low-mod. deposition

*"Growth" refers to the possible presence of surface mold growth 

" * Growth likely" of typically outdoor fungi

All concentrations in particle counts per surface area (cts/mm
2
)

OTHER AEROSOLS INTERPRETATION GUIDELINES

Particle Category Concentration range

Pollen Moderate

Skin cell fragments Moderate

Fiberglass fibers Not detected

Cellulosic / fabric fibers High

Unidentified opaque High

Soil / mineral dust High

Other / Atypical Not detected

Specific Comments : High dust.

Photos not requested

doc.rev.4 - 3/15/17
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        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

 SURFACE MOLD AND DUST ANALYSIS -Graphical Report EAA Method # : DUST-D01

Client Name : Pacific EH&S Services, Inc. Graphical page 1 - 2

Client Project # : 17-1463 Project : 17-1463

EAA Project# : 17-0248 Date Collected : 07/28/17

Sample # : 17-1463-0728-T2 Description : Bedroom 1; "BOE2" bed sheets

The following interpretation guidelines are based on average surface mold spore and dust concentration ranges historically measured in indoor office,

commercial, and "clean" residential environments.  Residential environments experience higher variation and concentrations of certain bioaerosols.  

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the county from "clean" and "contaminated" 

residential and commercial buildings.  An explanation for the interpretation of data is given in the accompanying information sheet.

As/Pe = Aspergillus/Penicillium,   W.I. = Water indicating fungi (Stachybotrys, Chaetomium, Ulocladium),  As/Ba = Asco/Basidiospores,  Clad = Cladosporium, Oth = Other

GENERAL SURFACE MOLD SPORE INTERPRETATION GUIDELINES

Mold Spore Category Concentration Range Deposition / Growth

Total Spores / mycelia fragments Not detected Not detected

Aspergillus/Penicillium Not detected Normal / typical

Chronic Water Indicating Fungi Not detected Not detected

Typical Outdoor Fungi Not detected Not detected

*"Growth" refers to the possible presence of surface mold growth 

" * Growth likely" of typically outdoor fungi

All concentrations in particle counts per surface area (cts/mm
2
)

OTHER AEROSOLS INTERPRETATION GUIDELINES

Particle Category Concentration range

Pollen Not detected

Skin cell fragments Moderate

Fiberglass fibers Not detected

Cellulosic / fabric fibers High

Unidentified opaque Typical / low

Soil / mineral dust Typical / low

Other / Atypical Not detected

Specific Comments : Moderate-high dust.

Photos not requested

doc.rev.4 - 3/15/17
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        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

 SURFACE MOLD AND DUST ANALYSIS -Graphical Report EAA Method # : DUST-D01

Client Name : Pacific EH&S Services, Inc. Graphical page 1 - 3

Client Project # : 17-1463 Project : 17-1463

EAA Project# : 17-0248 Date Collected : 07/28/17

Sample # : 17-1463-0728-T3 Description : Bedroom 2; window sill and blinds

The following interpretation guidelines are based on average surface mold spore and dust concentration ranges historically measured in indoor office,

commercial, and "clean" residential environments.  Residential environments experience higher variation and concentrations of certain bioaerosols.  

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the county from "clean" and "contaminated" 

residential and commercial buildings.  An explanation for the interpretation of data is given in the accompanying information sheet.

As/Pe = Aspergillus/Penicillium,   W.I. = Water indicating fungi (Stachybotrys, Chaetomium, Ulocladium),  As/Ba = Asco/Basidiospores,  Clad = Cladosporium, Oth = Other

GENERAL SURFACE MOLD SPORE INTERPRETATION GUIDELINES

Mold Spore Category Concentration Range Deposition / Growth

Total Spores / mycelia fragments Low - moderate Low-mod. deposition

Aspergillus/Penicillium Not detected Normal / typical

Chronic Water Indicating Fungi Not detected Not detected

Typical Outdoor Fungi Low-moderate Low-mod. deposition

*"Growth" refers to the possible presence of surface mold growth 

" * Growth likely" of typically outdoor fungi

All concentrations in particle counts per surface area (cts/mm
2
)

OTHER AEROSOLS INTERPRETATION GUIDELINES

Particle Category Concentration range

Pollen High

Skin cell fragments Moderate

Fiberglass fibers Not detected

Cellulosic / fabric fibers High

Unidentified opaque High

Soil / mineral dust High

Other / Atypical Not detected

Specific Comments : High dust. High pollen.

Photos not requested
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        ENVIRONMENTAL ANALYSIS ASSOCIATES, Inc.     •     5290 Soledad Road     •     San Diego, CA 92109     •     (858) 272-7747

 SURFACE MOLD AND DUST ANALYSIS -Graphical Report EAA Method # : DUST-D01

Client Name : Pacific EH&S Services, Inc. Graphical page 1 - 4

Client Project # : 17-1463 Project : 17-1463

EAA Project# : 17-0248 Date Collected : 07/28/17

Sample # : 17-1463-0728-T4 Description : Bedroom 2; Bedding

The following interpretation guidelines are based on average surface mold spore and dust concentration ranges historically measured in indoor office,

commercial, and "clean" residential environments.  Residential environments experience higher variation and concentrations of certain bioaerosols.  

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the county from "clean" and "contaminated" 

residential and commercial buildings.  An explanation for the interpretation of data is given in the accompanying information sheet.

As/Pe = Aspergillus/Penicillium,   W.I. = Water indicating fungi (Stachybotrys, Chaetomium, Ulocladium),  As/Ba = Asco/Basidiospores,  Clad = Cladosporium, Oth = Other

GENERAL SURFACE MOLD SPORE INTERPRETATION GUIDELINES

Mold Spore Category Concentration Range Deposition / Growth

Total Spores / mycelia fragments Typical - low Low deposition

Aspergillus/Penicillium Not detected Normal / typical

Chronic Water Indicating Fungi Not detected Not detected

Typical Outdoor Fungi Typical - low Normal deposition

*"Growth" refers to the possible presence of surface mold growth 

" * Growth likely" of typically outdoor fungi

All concentrations in particle counts per surface area (cts/mm
2
)

OTHER AEROSOLS INTERPRETATION GUIDELINES

Particle Category Concentration range

Pollen Not detected

Skin cell fragments Low - moderate

Fiberglass fibers Not detected

Cellulosic / fabric fibers High

Unidentified opaque Very low

Soil / mineral dust Typical / low

Other / Atypical Not detected

Specific Comments : Moderate-high dust.

Photos not requested

doc.rev.4 - 3/15/17
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SURFACE MOLD SPORE INTERPRETATION GUIDELINES

Developed by Environmental Analysis Associates, Inc. - 2013

5290 Soledad Road, San Diego, CA 92109 - 858-272-7747

The surface dust interpretation guidelines are based on the average mold spore and aerosol concentration ranges expected indoors.

The ranges are based on publications by EAA, and 25 years experience providing analysis throughout the country from "clean" and 

"contaminated" residential and commercial buildings.   Exceptions to any guidelines are always possible, especially in some 

geographic areas of high vegetation (heavily forested) or low vegetation (desert / snow covered).  

Category Abbrev. Description / Definition

Total Spores Total Total of all enumerated spores

Aspergillus/Penicillium As/Pe Spores with Penicillium or Aspergillus morphology 

Chronic Water Indicating Fungi W.I. Spores consistent wi. "chronic" moisture (Stachybotrys, Chaetomium, Ulocladium)

Typical Outdoor Fungi  -- Spores commonly found in outdoor air (Asco/Basidiopores, Cladosporium, Other)

There is no direct relationship between indoor and outdoor surface mold spore concentrations.  Existing peer reviewed mold 

concentration literature typically refers to indoor/outdoor comparisons of air samples . The variability and magnitude of measured 

settled surface concentrations can naturally vary by approximately 3 orders of magnitude from less than 0.1 spores/mm
2
 to as high 

as 100 spores/mm
2
 depending on environmental factors, location, and housekeeping.  When "growth" is present, indoor surface 

spore concentrations and growth structures (mycelia) range from 100 fungal structures/mm
2
 to over 100,000 fungal structures/mm

2

"High" concentrations have no correlation or relationship to an airborne hazard and simply indicate the presence or absence of growth.

Example Spore Concentration Graph (ct/mm
2
) Example Genera Distribution Graph (%)

A series of algorithms using baseline research data developed by EAA simultaneously employ both the concentration and distribution 

of historical mold spore data to classify the results as compared to average "clean" indoor environments.   Fundamental threshold 

limits of concentration (regardless of outdoor concentrations) are first used to categorize Aspergillus & Penicillium, and Chronic 

Water Indicating (W.I.) fungi categories as "High", "Moderate", "Low-moderate", "Normal / Typical", and "Low".  The Genera distribution 

is further used to indicate potential indoor growth "sources" verses outdoor "infiltration".  The determination of actual indoor growth

(in the absence of high spore concentrations) requires the presence of significant "mycelia" growth or other types of growth structures.

BASIC ALGORITHMS - For Average Buildings

Concentration (Cts/mm
2
)           Genera Distribution (Potential Indoor / Outdoor source)

Classification As/Pe W.I. Outdoor fungi Classification As/Pe % W.I. ct/mm
2

Outdoor fungi %

Low  <1.0 <0.1 <0.1 Low (indoor distribution) <20% <0.1 <20%

Typical / low >1.0 >0.1 >0.1 Typical / low >20% >0.1 >20%

Low - moderate > 10 >1.0 >1.0 Source possible >30% >1.0 >50%

Moderate >20 >5 >10 Indoor source present >50% >10.0 >70%

High >50 >10 >20 Outdoor infiltration >20 ct/mm2

Although no classification system used to estimate the potential for "contamination" can be perfect, EAA's system follows the basic 

guidelines outlined in the ACGIH 1999 document Bioaerosols: Assessment and Contro and field experience.  The calculations use

baseline data collected inside buildings, and the variability of concentration and distribution when spore concentrations are relatively 

low. 
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SURFACE DUST INTERPRETATION GUIDELINES

Developed by Environmental Analysis Associates, Inc. - 2013

5290 Soledad Road, San Diego, CA 92109 - 858-272-7747

The aerosol categories used by EAA provide an assessment of the most common dust contaminants within buildings.  These 

indicator categories measure the impact of occupant activity, building maintenance, and dust generated from HVAC systems, building 

furnishings, or renovation activities.  The measured concentrations and assessment of "high" or "moderate" or "low" levels should 

not be used as indicators of "safe" or "unsafe" conditions, nor should they be confused with EPA or OSHA exposure guidelines.  

These guidelines are useful as relative comparison criteria in the assessment of buildings. The relevance with building conditions

of each aerosol category are illustrated in the EAA Method guide online on the "News and Information Page" at eaabaxter.com

Example Dust Concentration Graph (ct/mm
2
)

CATEGORY DESCRIPTION

Pollen Reproductive spores of flowers

Skin cell fragments Epithelial cells / dander

Fiberglass Man-made fibrous glass fibers

Cellulose Cellulosic, fabric, & synthetic fibers

Uniden. Opaque Opaque debris biogenic decay / corrosion

Soil / mineral Crystalline minerals & construction particles

Fire residue Combustion soot, ash, & char

*  Other Specific unusual / atypical particles

(Concentration range similar to cellulose range)

No quantitative assessment or graphical criteria used:

Insect parts Concentration range similar to cellulose range

Algae/Fern spores Concentration range similar to cellulose range

BASIC ALGORITHMS - For Average Buildings

Concentration (Cts/mm
2
)

Skin Cell Unidentified Soil / Fire

Classification Pollen Fragments Fiberglass Cellulose Opaque Minerals Residue *  Other

Low  <1.0 <1.0 <0.1 <0.1 <10 <5 <1 <0.1

Typical / low >1.0 >1.0 >0.1 >0.1 >10 >5 >1 >0.1

Low - moderate >2.0 >10.0 >0.5 >1.0 >20 >10 >5 >1.0

Moderate >5.0 >50.0 >0.7 >5.0 >50 >50 >10 >5.0

High >10.0 >100.0 >1.0 >10.0 >100 >100 >50 > 10

*  Reported individually under the Special Comments Section - Concentration ranges may vary by type of particle

Note:  Pollen level assessment criteria are based on the prevalence of pollen encountered by EAA in indoor environments and not by

the general assessment criterion published by the National Allergy Bureau for outdoor levels.

Although no classification system used to estimate potential contamination can cover all conditions, EAA's system follows the basic 

guidelines outlined in Chapter 14.2.2 of the ACGIH 1999 document Bioaerosols: Assessment and Control by accounting for average 

baseline data inside buildings.  Average levels measured inside buildings without routine HVAC supplied air, or residential dwellings 

may be higher.  These concentration levels should not be used to assess wall cavities or confined spaces.
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Indoor Air Quality Questionnaire 
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Summary: Indoor Air Quality Questionnaires    Fire Station #9   11/03/17 
 

The City Safety Office received seven completed questionnaires on October 19, 2017 and nine completed questionnaires on November 3, 2017. One 

questionnaire from those received on October 19, 2017 was voided. The findings are the following: 

Questionnaires received by Job title (15 participants) 

• 7 Firefighters 

• 3 Fire Captains 

• 4 Firefighters/Paramedics 

• 1 Fire Engineer 

Description of air quality concerns 

Firefighters Fire Captains Firefighters/Paramedics Fire Engineer 

• Some people constantly getting sick or getting 
skin irritations 

• Multiple crew members have gotten coughs 

• Possible mold in vents 

• Moldy odor coming from the leaks and the AC 
vents 

• Visible mold: kitchen, upstairs and dorms next to 
App Bay 

• Building is old, dirty and causes congestion 
regularly 

• Air quality has been an issue at 
this fire station over my 15 yr 
career and it is smelly and musty 
in the captain’s office 

• This station has poor air quality; 
we are subject to diesel fumes, we 
have had numerous leaks during 
rainy season without any repairs 
being performed; filters have not 
been changed 

• Visible mold and leaks 
throughout FS9 

• At the gym - chest 
gets tight when on the 
treadmill 

• HVAC system old and 
contaminated 

• Air quality in 
the dorms and 
living areas; 
mold and other 
airborne 
contaminants 

 

Common Problems Listed 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• Water damage from leaks 

• Visible mold on walls and air ducts vents that come 
back after being cleaned with bleach 

• Mold odor; lack of fresh air 

• Lack of fresh air: 2 

• Dust in the air: 3 

• Visible mold: 2 

• Mold odor: 2 

• Lack of fresh air: 4 

• Visible mold: 4; Water leak 

• Dust in the air: 2 

• Rodents/mites: 1  

• Dust in air; 
mold odor; 
visible mold 
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How long they have been assigned to the station 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• 5 years  

• 2 months 

• 4 months: 3 

• 5 months 

• 6 months 

• 1 year  

• 3 to 4 months 

• 6 months 
 

• 2 years 9 months 

• 1 month 

• 6 months 
 

• 10 years 

 

When they noticed that the building conditions begin 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• In the last 3 years 

• April 2017 

• June 2017, when I got transferred 

• Two months ago (August 2017) 

• July 2017 

• Since I started working here: 2 

• Throughout my career here 
but it got worse this year 

• June 2017 

• August 2016 

• June 2014 

• September 2017 

• April 2017 

• February 2017 

• October 2016 

 

How many hours per week they spend in the fire station 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• 56 hours 

• 96 hours 

• 72 hours 

• 120 hours 

• 50-60 hours 

• 56 hours 

• 24-144 hours 

• 56 hours 

• 72 hours 

• 96 hours 
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List areas within the building which you frequent on a routine basis 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• Apparatus bay, sleeping 
quarters, kitchen 

• Gym, bathroom 

• All areas 

• Kitchen, apparatus room, 
gym, captain’s 
office/bedroom 

• Dorms, office, weight room 

• All throughout the station 

• Upstairs; dorms/TV room; kitchen; 
gym; computer room; bathroom; 
locker room; App bay 

 

• Dorms, gym, TV room, 
kitchen, bathroom, 
apparatus bay 

 

Following conditions apply to them 

• Operate video display terminals at least one hour/average day (computer screens, phones, tablets, MDT displays, etc.) 

• Use of cleaning products 

• Smoke products, tobacco, vaping, or other (diesel fumes): 1 

• Wear contact lenses: 1 

Use any chemical substances such as cleaners, detergent, white out, etc. 

Fire Fighters Firefighters/Paramedics Fire Engineer 

• Bleach, detergent, Windex, metal 
polish, oven cleaner, simple green 

• Sani wipes, windex • Windex, De-greaser, DEF (diesel 
exhaust fluid?), diesel fuel 

 

Health issues being diagnosed since they have worked in the building 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• None: 4 

• Allergies, 
sinusitis 

• None: 2 

• Allergic rhinitis, bronchitis, 
allergies 

• None 

• Conjunctivitis 

• Allergies, other chest condition 
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Symptoms experience during the last year while working in the building (multiple answers) 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• Frequent cough: 4 

• Eye irritation: 1 

• Congestion: 5 

• Skin irritation: 1 

• No symptoms: 1 

• Multiple colds: 2 

• Constantly clear my 
throat: 1 

• Fever/headache: 1 

• Frequent cough: 3 

• Multiple colds (>4 colds): 2 

• Migraines, skin irritation  

• Congestion: 3 

• headache after every shift 

• Wheezing, shortness of breath.  

• Frequent cough: 2 

• Multiple colds (>4 colds): 1 

• Eye irritation: 2 

• Skin irritation: 2 

• Congestion: 3 

• Headache (at least 2/month) 

• Eye 

• Frequent cough, wheezing 
(except colds), multiple colds 
(>4 colds), shortness of 
breath, eye irritation, skin 
irritation, rashes, congestion 

 

Most severe symptom 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• Skin irritation 

• Constant cough 

• Congestion 

• Nasal congestion 

• Headaches, colds 

• Wheezing/cough 

• Nasal congestion 

• Cough 

• Congestion 

• Eye infection 

• Rash, shortness of 
breath 

 

How often they experienced the symptoms 

Fire Fighters Fire Captains/ Fire Engineer/ 
Firefighters/Paramedics 

• 2 to 4 times a week 

• Once a month 

• Very rarely 

• Mid-set, usually until days off 

• None 

• Once a day: 3 

• Once a week: 2 

• Once a month 

• Whenever at station 9 

• Once 
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Any health problems or allergies which might account for any of the above symptoms that have not been diagnosed by a HCP 

• Yes, dust allergy 

When the symptoms started 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• Around July 2017 

• A few months ago 

• A few weeks after starting at Station 9 

• Since working at station 
9 

• Approx. 2 weeks ago 

• 9 months ago, after being 
assigned 

• 9/30/17 

• Started spending prolonged 
time at FS9 

• 1 year 

• After being at the station for 
more than 24 hours. 
Symptoms are generally 
worst at night/morning 

 

When the symptoms are generally worst 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• On 72 hours 

• After waking up at the station/mornings 

• At night when the AC is ON 

• Mid-way through my set 

• After working a lot 

• When I wake up in the morning 

• Night time 

• Not sure; worst at work 

• After a 72-hour shift 
or end of set 

• Wake up 

• Night (most likely 
lack of sleep) 

• At night/morning 

 

When the symptoms clear up 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• They go away on vacation: 7 

• Symptoms go away by the 
morning 

• They go away on vacation: 2 

• Symptoms do not clear after 
leaving work 

• Symptoms do not away by the 
morning: 2 

• Symptoms clear up within 1 day 
after leaving work 

• they go away on vacation 

• They go away on 
vacation 
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Which symptoms persist away from their workplace throughout the week 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• Eye irritation (new) 

• Congestion 

• Headaches 

• All symptoms persist 

• Cough 

• Congestion 

• Rash 

 

Taking any medication or seeking medical attention for their symptoms 

Fire Fighters Fire Captains Firefighters-Paramedics/ Fire Engineer 

• No: 5 

• Yes: 1; Allergy Meds 

• No: 2 

• Yes: 1 

• No medication: 5 

 

Sought professional medical attention for their symptoms 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• No: 5 

• Yes: 1 

• No: 2 

• Yes: 1 

• Yes: 2 

• No: 1 

• Yes: 1 

 

Other people with similar symptoms or concerns 

Fire Fighters Fire Captains/ Firefighters-Paramedics/ Fire Engineer 

• Yes, Mick Hannan (cough), Jon Breeden (many symptoms), Ashot 
Kglyan, Joshua Lin, Justin Grimes (rash) 

• Other visitors 

• Yes 

• Rachel Ma, Mick Hannan, John Breeden, Calvin Bell, 
Brandon Bear, Josh Lin 

• No: 1 

 

Indoor air quality of this station compared to other fire station such as station 12 or 17 

Fire Fighters Fire Captains/ Firefighters-Paramedics/ 
Fire Engineer 

• Average: 3 

• Poor: 4 

• Poor: 8 
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The problem occurs more frequently during specific seasons of the year 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• Do not know: 7 

• After it rains, it has a moldy 
smell 

• Mid-way through my set, I do 
not know a specific time and 
I do not see a dust or any 
airborne substance 

• Do not Know: 3 

• There was an extreme 
weather patter 
(temperatures near 100F) 
that cooled off rapidly. This 
pattern occurred during a 
similar time frame to my 
symptoms 

• Temperature changes; AC is 
poor in the facility 

 

• No: 2 

• At night/ early 
morning 

• When it rains, mold 
and leaks 

• Do not know 

• Yes; summer most likely to be associated 
with IAQ problems; winter least likely 

• The weather is hotter = the AC is turned 
up and the allergens are released 

• The IAQ problems seem to be more 
notable when the AC is running on high 

 

Any calls/incidents in the last three months to draw attention (chemical spills, hazmat response, fire, etc.) that may have contributed to their 

symptoms  

Fire Fighters/ Fire Captains/ Firefighters-Paramedics/ Fire Engineer 

• No: 14 
 

Any change in how their PPE has been maintained, cleaned, and stored 

Fire Fighters Fire Captains Fire Engineer 

• No: 4 • No: 2 • Uniform such as shirt and pants are washed 
with natural detergents 

 

Condition of the flooring 

Fire Fighters Firefighters/Paramedics Fire Captains 

• The tile is old and there was a leak below wood floor in the 
locker rooms 

• Floor is old and damaged 

• Carpet in gym; epoxy coated 
tile in bathrooms/kitchen 

• Extremely worn out 

• Carpet: very poor (dirty/discolored) 
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• Carpet is worn in the majority of the station; Kitchen floor is 
also worn 

• Rubber mats, cement floor in apparatus bay, tile in restroom, 
older, not worn/damaged 

• Rubber floors and my home has hardwood floors 

• Poor; stained carpeting/cracked tile 

• Good 

• Carpet and the floors seem 
to be as old as the bldg.. 

• Tile: very poor (broken tiles, mold, 
cracks) 

 

Work activities that generate dust/particulates or other where PPE may not be in use 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• No: 1 

• Yes: 4; cleaning/maintaining tools; training; 
overhaul; fires 

• Yes, daily life in the fire station 

• No 

• Yes, fire suppression 

• General cleaning (moping, 
dusting) 

• No 

 

How clean the workspace is - crew members do the cleaning 

Fire Fighters Fire Captains/ Fire Engineer Firefighters/Paramedics 

• Dusty/dirty: 1 

• Average: 3 

• Clean: 4 

• Dusty/dirty: 3 • Clean: 2 

• Average: 1 

• Dusty/dirty: 1 

 

Persistent odors an issue 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• No: 6 

• Yes: 1 (mold smell) 

• Yes: 1 

• No: 1 

• No: 2 

• Yes: 2 

• Exhaust; smells moldy and stagnant air 

• Yes, diesel exhaust 
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Evidence of water leaks or visible signs of moisture in an around workspace 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• Yes: 7 

• After the last rainy season, there is 
a leak above the kitchen. There was 
a leak in the locker rooms 

• Kitchen ceiling has had water 
damage for a very long time 

• Leaking roof in kitchen and leaking 
walls in gym 

• No response and no action have 
taken place 

• Yes: 3 

• I was not here for the damage 

• Obvious water damage to kitchen ceiling, 
walls next to stairs to 2nd floor 

• Ceiling has experience multiple leaks in 
kitchen and dayroom. Ceiling needs 
repair from leaks. This has been an issue 
that has been ongoing and reported 
since prior to my time at this station 

• Yes: 4 

• Gym wall and kitchen 
ceiling, paint is peeling 
away where kitchen 
leaks are 

• Ceiling in kitchen has 
water damage 

• Odd build up around 
vent in gym 

• Yes, water leaks in 
kitchen and gym 
(February 2017) 

 

Any renovation/demolition related activities occurring in or near their work environment 

Fire Fighters Fire Captains/ Fire Engineer Firefighters/Paramedics 

• No: 6 

• Yes: 1, new carpet 

• Yes, roof repair: 2 

• Re-roofed over kitchen leak (August); new 
carpet installed in dayroom; new kitchen chairs 

• No 

• No: 3 

• Yes: 1 

• New roof or part of it 

• New carpet right before I got assigned 
to FS9 

 

Frequently complaints concerning the indoor air quality at this building 

Fire Fighters/Fire Captains/ Firefighters-Paramedics  
Fire Engineer (multiple answers) 

• Stuffy air: 11 

• Moldy odors: 5 

• Dusty: 8 

• Noisy: 5 

• Poor lighting: 3 

• Crowded area: 10 
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• No complains: 1 

• Temperature too cold: 2 

• Temperature too hot: 4 

 

What they think the problem is 

Fire Fighters Fire Captains Firefighters/Paramedics Fire Engineer 

• Station is old and too small for 
personnel assigned here 

• Do not know 

• Mold and dirty air ducts 

• Not sure 

• Mold in the walls 

• Black mold, age of building, 
exhaust from the fire engines 
and main road 

• Unsure (mold/moisture) 

• Station is old and in disrepair; it 
is in serious need of remodel, 
modernization. Leaks to be 
repaired, carpet and tiles 
replaced, too many things to 
list 

• Poor AC; very old 
bldg.; leaks/mold 

• Bldg has never been 
updated; water leak 
should be 
addressed 

• Mold in the air 
ducts, 
contaminants in 
the reclining chairs 

 

Comments or observations that may be helpful in determining the environmental condition of their workplace 

• Opening the walls to look for leaks. Clearing out the old insulation. Replacing the old paint. New AC ducting 

• Look into the venting; take paint flake samples 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Limited Preliminary Fungal Investigation and Deep Cleaning Protocol 



December 13, 2017

Joleen Richardson, CSP
City Safety Officer
City of Long Beach
333 West Ocean Blvd., 10th  Floor
Long Beach, CA 90802

Re: Limited preliminary fungal investigation and deep cleaning protocol preparation related
to the City of Long Beach, Fire Station #9, 3917 Long Beach Blvd., Long Beach, CA;
HSA Project Number 180034LA.

Dear Ms. Richardson:

Pursuant to your request, Health Science Associates (HSA) provided Industrial Hygiene support
related to the subject investigation.  This investigation was performed to determine whether
water intrusion events which occurred in the building provided conditions that allowed for fungal
growth to occur.  

The evaluation and inspection was performed by Howard J. Ozar, Certified Industrial Hygienist
(CIH) assisted by Kirk A Cavalier, Sr., California Certified Site Surveillance Technician (SST) 
and California Department of Public Health (CDPH) Lead Sampling Technician (LST). Project
management and overview were performed by Joel I. Berman, CIH, Certified Safety Professional
(CSP), CAC, Certified Indoor Air Quality Manager (CIAQM), CDPH LST, Vice President.

HISTORY

The brief history that was provided to HSA is that the subject building was constructed as a fire
station in 1939 as part of the New Deal related to the Presidency of Franklin Delano Roosevelt.  
The area surrounding the fire station was mostly farm land when the station was constructed. 
There have been a variety of renovations to the building since its original construction.  

During the rain storms of 2016-2017 there were a variety of reported roof and other leaks into the
building.  On October 23, 2017 HSA performed a job walk of the building to determine areas
where specific inspections should occur.  The areas discussed included the areas that were
affected by the recent rain storms and an area where the floor had collapsed.  These areas are
identified below.

1. The crawlspace, especially under the shower area of the building (along the eastern
portion of the building, floor collapse area).  

2. The kitchen ceiling area.
3. The attic above the kitchen (this area is accessible through the attic access located in the

second floor women’s bathroom/shower area).
4. The under stairwell storage closet.
5. The northeast corner of the exercise room.  
6. The east wall of the captain’s office (boroscope at the base of the wall).
7. The south wall of the engine garage (boroscope at the base of the wall).  
8. The cupola on the roof, if possible.  
9. The movie room and a couple of the sleeping rooms on the second floor. 
10. The windows in the bedrooms of the second floor (boroscope at the base of the wall,

rooms 1, 2, and 3).
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11. Ensure that clogged roof drains were cleaned (ask so that they may not need to be
inspected).

In addition to the above areas of the building, during our inspection of the site, HSA determined
that there was a heavy layer of dirt on various surfaces of the occupied areas of the building. 
This indicated that the cleaning of the building had missed various obvious surfaces, which had
extremely heavy dust layers present.  These areas included, but were not limited to, the wall
mounted television (TV) supports, the tops of door jambs, and the tops of cabinets.  A few of
these areas were photographically documented during the October 23, 2017 job walk.  Therefore,
HSA was requested to prepare a deep cleaning protocol for the building.

Additionally, during the job walk, HSA discovered that a return ductwork line, in the second
floor attic space/mechanical area had been capped-off, but the ductwork was not collapsed. 
Therefore, it appeared that this ductwork is not completely sealed and is possibly  drawing air
into the heating, ventilation, and air conditioning (HVAC) system and distributing attic space air
into the occupied spaces of the building.  

SITE INVESTIGATION

During the investigation of the building, HSA was able to access a variety of the above identified 
areas.  This included the cupola, the attic space above the kitchen, various interior wall areas of
the building, and various wall space/cavity areas using a boroscope.  

The site investigation confirmed that the majority of the areas of the building have an elevated
level of settled dust on various surfaces.  Additionally, visible suspect fungal growth was
observed to be present in the following three areas of the building: The kitchen ceiling, room
side, the kitchen ceiling, attic side; and the exercise room.  In addition to these three areas, the
boroscope also determined that there was an additional area of visible suspect fungal growth
present inside of the north wall of room three, on the second floor of the station (determined via
boroscope investigation).

The crawlspace of the building, especially the location proximal to the previous collapse was
visually inspected.  There was no visible suspect fungal growth in the area.

Photographs of both the October 23, 2017 job walk and the November 29, 2017 site visit are
included in Appendix I.

METHODS

FUNGAL SURFACE SAMPLING

Total spore surface samples were collected using transparent adhesive Bio-tape to "trap” the
spores and "lift" them from the test surface for later laboratory analysis.  The tape that was
utilized came pre-installed on a plastic microscope slide in an individual case with a protective
film over the adhesive area to prevent contamination of the media prior to collecting a sample.
After donning Nitrile gloves, a slide was removed from its case and the protective film was
removed from the tape area.  The tape was then pressed onto the "test" surface, gently tapped by
hand, removed from the test surface, and then re-inserted into the case it came in. The
microscope slide was then labeled, the case closed, and transported via chain-of-custody-
procedures to LA Testing’s Huntington Beach  laboratory for analysis.  A measurement of total
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spore count provided the relative numbers and types of spores on a specific building surface
(spores/square millimeter).  This method also allows for the differentiation between live (viable
spores) or dead spores.

Tape surface samples provide a mechanism to evaluate general surface areas for total spore
count.  High total surface spore counts may be indicative of fungal contamination of the surfaces
represented by the sample.  Tape surface sampling also provides a mechanism to microscopically
verify that visually suspect areas are clearly fungal growth rather than "dirt" that has a fungal-like
appearance, or vice versa.  

BOROSCOPE

A boroscope is an optical device consisting of a flexible tube with an eyepiece on one end, an
objective lens and light on the other linked together by an optical fiber relay system in between.
An internal image of the illuminated surface is formed by the objective lens and magnified by the
eyepiece which presents it to the viewer's eye.

LABORATORY

After sample collection, all samples requiring laboratory analysis were transported via chain-of-
custody procedures to LA Testing’s Huntington Beach, CA laboratory for analysis.  LA Testing
is part of a larger, nation-wide laboratory organization known as EMSL.  These laboratories
maintain accreditations by the American Industrial Hygiene Association (AIHA), the National
Voluntary Laboratory Accreditation Program (NVLAP), the California Department of Public
Health Environmental Laboratory Accreditation Program (ELAP), and AIHA's Environmental
Lead Laboratory Accreditation Program (ELLAP).

The results of the sample analyses are presented on the various Total Spore Surface Sample
Results Tables.  The photographs taken during each site visit are presented in Appendix I. The
laboratory report is included in Appendix II.  

FUNGI AND FUNGAL GROWTH

Fungi are non-photosynthesising, ubiquitous (i.e. exist in all places), heterotrophic (i.e. they need
to ingest nutrients), saprophytic (they eat dead material) organisms.  They are either single celled
(yeasts) or multicellular organisms that require specific environmental conditions to grow into
the vegetative state from a fungal spore.  

The fungal vegetative state includes the growth of certain structures, called reproductive
structures.  The reproductive structures of fungal growth include conidia, hyphae, and mycelium. 
These structures, represent, for lack of better terms, flower, stem, stalk, root, etc.  The spores (i.e.
seeds) grow on the conidia and, like seeds, are dispersed to spread the fungal species to new
habitats.  Therefore, there is a difference between the presence of fungal growth and finding
culturable surface or airborne fungal spores.  

Fungal growth on a surface indicates that the specific environmental conditions were met and
that culturable (i.e. live) fungal spores were at the location.  The collection of bulk, surface, and
or settled dust samples, providing them with a nutrient media, and allowing the spores to culture
(grow into the vegetative state) does not confirm that fungal growth occurred at the sampled
location.  It merely indicates that viable or culturable (i.e. live) fungal spores were at the location. 
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The presence of the structures of reproduction are the only true indicator that fungal growth
occurred.  

Air and surface samples can be collected for either total fungal spores (all spores, alive or dead)
or culturable fungal spores (live spores).  Total fungal spore air samples are collected typically
using  one of the many slit impaction samples currently available.  The spores are collected onto
a sticky surface through the slit.  Total spore surface samples are typically collected using
transparent tape, which is applied to the desired surface and then applied to a clear glass slide. 
The sampled surface is then analyzed microscopically to determine the quantity of fungal spores,
identified in most cases to genus.  The spores are not cultured, therefore, it is unknown whether
they are culturable or dead.  Culturable fungi air sampling is performed using a variety of devices
to draw air across a container of nutrient media.  The spores impact onto the media, where they
are supplied nutrients and allowed to grow into the vegetative state.  Dead fungal spores will not
germinate; therefore, they are not counted as part of this analysis.  Once the spores have been
provided conditions to germinate (i.e. time, temperature, etc.) they are microscopically analyzed
and identified, in many cases to species.

The collection of culturable and total fungal samples provides the trained professional different
pieces of information related to the sampled environment.  The interpretation of the information
is the only method available to determine the conditions of the sampled environment.  Air
sampling is generally considered by the profession as a determiner of presumptive evidence of
fungal contamination.  Since air sampling cannot identify the presence of fungal growth on
surfaces and since there are many sources of fungal spores (i.e. dust, dirt, etc.), air sampling can
provide both false positive and false negative results associated with fungal growth.  Therefore,
surface or bulk sampling is necessary to identify actual fungal growth on surfaces.

The specific environmental conditions for fungal growth to occur are as follows.  All of these
conditions must be met prior to the germination of the fungal spore into the vegetative state.

• There must be nutrients for the fungal spores to eat.  Fungal spores like cellulose, dirt, or
any other dead organic material that they can digest.

In our environment there are plentiful amounts of dead organic material for fungi to eat.

• There must be culturable fungal spores at the location.  

This condition is easily met since fungal spores are ubiquitous.

• Fungal spores require oxygen.

Oxygen is plentiful in our atmosphere.

• Fungal spores prefer dark places in which to grow, similar to the shadowy places where
mushrooms grow.

Wall cavities and unventilated spaces are primary places where fungal growth occurs.

• Fungal spores require water or high levels of relative humidity (i.e. 65 tp 70 percent) to
grow into the vegetative state.
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In some southeastern or Gulf of Mexico states, there is enough natural ambient relative
humidity to cause fungal spores to grow into the vegetate state.  However, the normal
ambient relative humidity levels in the Southern California environment are generally not
high enough to cause fungal spores to grow into the vegetative state.  Therefore, water or
humidity must be provided from a source other than nature.

Moisture and/or water intrusion into a building is the only environmental factor that is under the
control of humans.  All other factors are consistently present in our normal environment.

As discussed, fungal growth only occurs when there is sufficient moisture in the environment and
moisture can have many origins.  These include, but are not limited to, leaks, pipe bursts, sewage
back-up events, floods, and elevated relative humidity.  In addition, fungal growth is heaviest at
the source of water intrusion and decreases with distance away from the origin.  

An example of this is a crack in the exterior wall of a building adjacent to a sprinkler.  Sprinkler
water then routinely enters the building through the crack and saturates the porous, cellulose
based wallboard in the building.  Fungal growth then occurs on the wall cavity side of the board
and can extend into the building with fungal growth beginning to occur in the space between the
board and the base coving.  In this instance the fungal growth would be heaviest on the cavity
side of the wallboard and lighter on the room side.

Conversely, if the moisture source is elevated relative humidity from within the building, the
concentration of fungal growth will be heaviest on the room side of the material and may be non-
existent in the cavity of the material.  In this instance, fungal growth can also occur on non-
cellulose based materials such as plasters (which are primarily mineral based), windows (i.e.
glass panes), fabrics (natural and synthetic), metal (i.e. aluminum window frames), etc., where
there is no other food source other than the natural dust deposited on these surfaces.  

Specific fungal genera/species are known to produce toxins.  These genera/species include, but
may not be limited to Stachybotrys chartarum (atra), Aspergillus versicolor, Aspergillus flavus,
Aspergillus fumigatus, and Fusarium sp..  Recently, there has been significant attention spent by
the media on the potential human health effects of these toxins.  While there is significant
evidence to confirm that exposure to significant amounts of toxins, primarily via ingestion or
airborne exposure related to specific industrial occupations (i.e. agriculture, animal handling,
etc.) can produce toxicosis and disease, recent articles have identified that exposure to indoor air
concentrations of spores will not produce such effect in humans.  The Morbidity and Mortality
Weekly Report1, a publication of the Centers for Disease Control, states . . . “pulmonary
hemorrhage/hemosiderosis in infants in Cleveland and household water damage or exposure to S.
chartarum are not substantiated adequately by the scientific evidence produced in the CDC
investigation (2-4). Serious shortcomings in the collection, analysis, and reporting of data
resulted in inflated measures of association and restricted interpretation of the reports. The
associations should be considered not proven; the etiology of AIPH is unresolved”.   In short, the
CDC now states that they have no substantive evidence to conclude that S. chartarum caused the
Cleveland baby case.

1Morbidity and Mortality Weekly Report, March 10, 2000 / 49(09);180-4,
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm4909a3.htm.
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In addition, Page and Trout2 have concluded that while there exists anecdotal evidence between
fungal growth, mycotoxin production by fungi, and suspected health effects, . . . “there is
inadequate evidence to support the conclusion that exposures to mycotoxins in the indoor
(nonindustrial) environment is causally related to symptoms or illness among building
occupants.”

An Evidence-Based Statement issued on October 27, 2002 by the American College of
Occupational and Environmental Medicine (ACOEM) states “Some molds that propagate
indoors may, under some conditions, produce mycotoxins that can adversely affect living cells
and organisms by a variety of mechanisms. Adverse effects of molds and mycotoxins have been
recognized for centuries following ingestion of contaminated foods. Occupational diseases are
also recognized in association with inhalation exposure to fungi, bacteria, and other organic
matter, usually in industrial or agricultural settings. Molds growing indoors are believed by some
to cause building-related symptoms. Despite voluminous literature on the subject, the causal
association remains weak and unproven, particularly with respect to causation by mycotoxins.
One mold in particular, Stachybotrys chartarum, is blamed for a diverse array of maladies when
it is found indoors. Despite its well-known ability to produce mycotoxins under appropriate
growth conditions, years of intensive study have failed to establish exposure to S. chartarum in
home, school, or office environments as a cause of adverse human health effects. Levels of
exposure in the indoor environment, dose-response data in animals, and dose-rate considerations
suggest that delivery by the inhalation route of a toxic dose of mycotoxins in the indoor
environment is highly unlikely at best, even for the hypothetically most vulnerable sub-
populations.”3

In their Evidence-based Statement the ACOEM concurs with the concept that when fungal
growth is identified in indoor environments, the source of the moisture that caused the fungal
growth to occur should be identified and corrected and that the colonized building materials
should be removed.

HEALTH RISKS

There are four primary health risks associated with fungal exposures.  They are allergic reactions,
irritation, toxicosis, and pathogens (i.e. cause disease).  Each of these is discussed in the
following sections.

Pathogens

Many fungi are potential pathogens; however, they are considered to be opportunistic diseases
that only affect those with an extremely weakened immune system (i.e. AIDS, TB, or transplant
patients).  They can also affect the very young or very old, whose immune systems are either
building or declining, depending upon the time of life.  Examples of opportunistic fungal

2The Role of Stachybotrys Mycotoxins in Building-Related Illness, E. Page and D. Trout,
AIHAJ, 62:644-648 (2001).

3Adverse Health Effects Associated with Molds in the Indoor air, Bryan D. Hardin, et. al.,
American College of Occupational and Environmental Medicine, Evidence-based Statement,
October 27, 2002, http://www.acoem.org/guidelines/article.asp?ID=52.
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diseases include thrush (caused by Candidus albicans) and aspergillosis (cased by several species
of the genera Aspergillus sp., especially A. fumigatus).  

The average healthy person has no reason to be concerned related to potential fungal diseases. 
Even with our aging population, fungal diseases are still very rare, unless you suffer from AIDS.

Toxicosis

Toxicosis is defined as the build-up of toxins in the body.  Based on the peer reviewed literature,
there is no direct evidence that links low level exposure to fungal spores with toxic health risks. 
There is only a casual linkage of mold presence and health effects (i.e. I have health effects and
my house has mold) without confirmation of route of exposure.  Additionally, we are all familiar
with fungal toxins.  They are known as penicillin, cipro, and other commercially available
antibiotics.  

Toxicosis has been diagnosed in persons with extremely high fungal airborne exposure levels,
such as in the occupational agricultural industry where workers may enter a grain silo and are
potentially exposed to millions of spores per cubic meter of air, rather than thousands.  Toxicosis
can also occur by ingestion, eating or drinking contaminated food supplies.  However, again,
large quantities must be ingested to cause toxicosis.  

The genesis of the current fear associated with exposure to “toxic mold” is related to the
Cleveland Baby case.  During the period of the early to mid 1990s there were two incidents
where up to 21 babies who were diagnosed with pulmonary hemorrhage/hemosiderosis (i.e.
bleeding lung disease).   In the original case (1993-1994) 10 cases were identified and in the
second case (1995-1996) 11 more cases were diagnosed in a small geographical suburb area of
Cleveland.  In total, three deaths occurred, one in the original case and two in the second.  

Investigations originally led to identifying the causative agent to be toxins created by the fungi
Stachybotrys chartarum.  However, follow-up review of the data by internal and external
committees have determined that the case has not been proven (published in March 2000).  The
change in the diagnosis was related to a variety of issues, which included that there was improper
sample collection (i.e. pounding on the HVAC ductwork and furniture in the case houses and not
in the control houses) and that the statistical review of the data was skewed.  

Therefore, the literature and current research only supports that extremely high exposures to
spores, whether via air or ingestion, are of concern.

Irritation

Like humans, fungi produce volatile organic compounds (VOCs) when they are actively growing
and digesting organic matter.  Unlike humans, fungi do not have the social sensitivity to not
release these compounds in the presence of others (i.e. flatulence).  These odors produce the
smell that we humans associate with mildew and produce the reaction of “it smells”.  These
VOCs have an extremely low odor threshold and are not generally considered to be a health risk. 
In addition, there is generally no known long term health risks associated with these odors.  
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Allergic Reactions

The percentage of population that is allergic to fungal spores is estimated to be between 10 to 20
percent.  It is difficult to predict who is going to be allergic since allergies are based on the
biological and genetic make-up of each person and each person reacts differently or not at all.  

The allergic reaction is the immune reaction gone awry where the system treats a non-pathogen
as a pathogen.  The response is generally to open mast cells that release histamines, which are
intended to cause inflamation to keep the pathogen in a small area of the body.  This is why we
take an anti-histamine to counteract these effects.  

The allergic reaction can be as simple as a runny nose or as severe as hypersensitivity
pneumonitis (an extreme flu-like disease) or anaphylactic shock (i.e. as from bee stings).  Both
hypersensitivity pneumonitis and anaphylactic shock are very rare forms of the allergic reactions,
which can cause severe disease and death.  Fortunately, their occurrence remains extremely rare
in our society.  

Additionally, simply because there is an allergic reaction in a space with mold growth present,
that does not implicate the mold as the causative agent.  The number of agents, or antigens,
which can cause an allergic response in our environment are innumerable.

STANDARDS AND GUIDELINES

Standards and guidelines are often used as a reference point to assess safety.  For airborne
contaminants, concentrations measured are compared with federal or state regulatory standards
and/or professionally recommended values.

For occupational exposures, reference values are published by the American Conference of
Governmental Industrial Hygienists (ACGIH) and regulatory standards are set by both federal
and state Occupational Safety and Health Administrations, OSHA and Cal/OSHA.

Both regulatory standards and ACGIH guidelines are designed to protect workers from exposure
to unhealthful concentrations of airborne substances.  However, the levels established by these
bodies may not necessarily eliminate all effects for all people, e.g., mild irritations, response to
odors, unique sensitivity.

Regulatory or Professional Organizations for Bioaerosol Exposure

Currently, there are no regulatory standards promulgated by any governmental agency with
respect to levels of microbiological organisms or bioaerosols in public or private buildings.

Based on health hazard evaluations conducted by the National Institute of Occupational Safety
and Health (NIOSH), Morey, et. al.4 it was suggested in 1984 that a "level of viable

4 Morey, P. R., Hodgson, M. J., Sorenson, W. G., Kullman, G. H., Rhodes, W. W., and G.
S. Visvesvara.  1984.  Environmental studies in moldy office buildings: biological agents,
sources and preventive measures.  Ann Am. Conf. Gov, Ind, Hyg. 10:21-35 
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microorganisms in excess of 1 x 103 CFUs/m3 indicates that the indoor environment may be in
need of investigation and improvement”.

In 1986 the ACGIH Committee on Bioaerosols5 proposed that "total counts exceeding 10,000
CFUS/m³ indicate a need to proceed to remedial actions."  However, the 1989 ACGIH
Guidelines for the Assessment of Bioaerosols in the Indoor Environment6 now recommend the
use of rank-order comparisons of indoor and outdoor air sample populations, rather than
specifying threshold concentrations  that require remediation.  The ACGIH and others also
recommend the that if air samples are collected, the scope of work should include multiple
rounds of indoor and outdoor air samples to attempt to identify the natural variation of spore
concentrations in both the indoor and outdoor air.

Current Standard of Practice for Bioaerosols

In lieu of promulgated regulatory or recommended guidelines, and as a result of the rapidly
expanding knowledge concerning collection methods, professional Industrial Hygiene
practitioners have begun to define and apply the following general approaches in assessing
bioaerosols in the indoor environment.

To credibly conclude that there is or is not a fungal problem within a building, an investigator
must carefully evaluate the fungal content of the outdoor environment surrounding the building. 
Fungal concentrations outdoors may range from 1,000-100,000 CFUS/m3  and influence indoor
conditions via infiltration and mechanical  intake of outdoor air7.  As a general rule, indoor
fungal problems are usually indicated when a significant difference is demonstrated between
indoor and outdoor airborne spore concentrations or types of spore genera or species.

It has been established that airborne spore concentrations collected and analyzed according to
standard "viable" techniques, underestimate the total number of spores that are potentially
present.  Burge, et al.8, demonstrated that as spore levels rose, culture plate data progressively
underestimated prevailing concentrations with recoveries falling below 5% at airborne levels
above 500 spores/m3.  Collection and analysis of total airborne spores (in addition to viable
spores) is now considered essential in evaluating potential fungal magnification.

5 Morey, P. R., Otten, J., Burge, H. A., Chatigny, M., Feeley, J., LaForce, F. M., and K.
Peterson.  1986.  Airborne viable microorganisms in office environments: sampling protocol and
analytical procedures (Draft Report). Appl. Ind. Hyg. I:R19-R23

6 Burge, H. A., Kreiss, K., Morey, P. R., Otten, J., Peterson, K., Chatigny, M., and J.
Freeley.  1987.  Guidelines for assessment and sampling of saprophytic bioaerosols in the indoor
environment. Appl. Ind. Hyg, 2 (5):R10-R16

7 American Conference of Governmental Industrial Hygienists. 1989.  Guidelines for the
assessment of bioaerosols in the indoor environment, American Conference of Governmental
Industrial Hygienists, Cincinnati, Ohio.

8 Burge, H. A., Boise J. R., Rutherford, J. A., and W. R. Solomon  1977.  Comparative
recoveries of airborne fungus spores by viable and non-viable modes of volumetric collection. 
Mycopathologia 61: 27-33.
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In 1993, Buttner and Stetzenbach9 established that air sampling without concomitant surface
sampling may not adequately reflect the level of microbial contamination in indoor
environments.  It is now recognized that surface samples should be collected to evaluate general
levels of microorganisms present and to verify that fungal growth is found.  In lieu of any
promulgated regulatory or recommended guidelines for surface levels, professional Industrial
Hygiene practitioners have defined a general surface level of under 50 spores per square
millimeter (s/mm²) as a concentration that should not produce complaints or allergic reactions. 
If the surface levels are below 10 s/mm², then the building is considered to be clean.

RESULTS AND OBSERVATIONS

The analytical results of the total spore surface samples that were collected during this site visit
are included on Table I.  In summary, fungal growth or elevated levels of spores were found at
almost all sampled locations.  Listed below are the locations where fungal growth was found to
be present based on the lab results, bolded items.  The non-bolded locations are areas  where
elevated levels of spores were found, no identified growth structures.  The picture number of the
sampling locations is also included in parentheses.  Not surprising, the kitchen ceiling and the
exercise room northeast side area were determined to have active fungal growth. 

1. Cupola, from 2 x 6 beam above cat walk at east wall (004).
2. Cupola, from louver of west vent (012).
3. Cupola, from dark spotty debris at east wall at vent (014 and 015).
4. Attic Kitchen, suspect visible mold (057).
5. From blanked off attic duct (059).
6. Kitchen, suspect mold on ceiling (097).
7. Kitchen, suspect mold on ceiling (099).
8. Exercise Room at return (106).
9. Exercise Room at supply (107).
10. Exercise room from possible visible mold at northeast side (168).

As far as the crawlspace is concerned, there was no visible growth in the inspected areas.  

Additionally, there was one area where boroscope investigation identified the presence of suspect
visible fungal growth inside of a wall cavity.  This was located in Room 3, north wall. 
Therefore, this area needs to be added to the further investigation and potentially remediation
scope of work.  

As previously identified, there was an extremely heavy layer of dust and dirt throughout the
facility.  The areas of the station with elevated levels of settled dust include the various rooms
previously noted and the cupola (see pictures numbers 1-35, 11/29/17 site visit).  The elevated
levels of dust in the area were also evident when inspecting the filters that were installed in the
wall mounted air condition units.  The dust level that is present on the filters is visible in pictures

9 Buttner, M. P., and Stetzenbach, L. D., 1993.  Monitoring airborne fungal spores in and
experimental indoor environment to evaluate sampling methods and the effects of human activity
on air sampling.  Applied and Environmental Microbiology  59:219-226
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72-74 (11/29/17 site visit), which were taken from the wall mounted AC unit in room #3,
indicating that the filters have not been changed in an extended period of time.   

There is at least one additional issue related to the HVAC system of the station, which is the
blanked-off return ductwork line that is present in the second floor attic space and mechanical
area (picture 32 from the 10/23/17 job walk).  Therefore, this return ductwork line may or may 
not be a part of the operation of the overall HVAC system for the station and could indicate that
the system is not operating properly, which could be related to some of the IAQ issues being
experienced in the station.

As part of the October 23, 2017 job walk, it was identified that there was a hole in one of the
engine exhaust vents for the station.  This was verbally communicated at the time of the meeting
(see picture 81- 10/23/17).  The hole in the exhaust ductwork was still present during the
November 29, 20-17 site visit (see picture 186).  

RECOMMENDATIONS

The following are HSA’s recommendations for this station.

1. The entire station, including the cupola, should be thoroughly cleaned.  This should be
performed following the deep cleaning protocol prepared by HSA (See Appendix III).

2. An evaluation of the entire HVAC system should be performed by an HVAC engineer to
determine how the system is operating and if the blanked-off return ductwork line in the
attic mechanical area has in any way compromised the system.

3. The engine exhaust vent in the garage area needs to be repaired.

4. The maintenance schedule related to the wall mounted AC units needs to be evaluated. 
Maintenance, including filter replacements should be performed pursuant to the
requirements of the manufacturer.

5. Fungal remediation in the following areas of the station needs to be performed following
the fungal remediation protocol that is included in Appendix IV.  The containments
described in the remediation protocol are based on the medium sized areas of fungal
growth pursuant to the New York Guidelines10.

a. The ceiling in the kitchen needs to have fungal remediation performed.  The exact
amount of ceiling that needs to be removed is approximately 40 square feet.  

b. The northeast wall section of the exercise room needs to be remediated.  While
the amount of visible fungal growth that was present on the room side of the wall
in this area appeared to be small (less than one square foot), the amount of growth
that could be present in the wall cavity is unknown.  Therefore, HSA recommends
that as a conservative approach, it should be assumed that the amount of growth at
this location requires a medium containment.

10https://www1.nyc.gov/assets/doh/downloads/pdf/epi/epi-mold-guidelines.pdf
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c. The north wall of room #3 needs to be further investigated and if fungal growth is
present, then a remediation should be performed.  If it is determined that an
investigation should be performed first, then the remediation contractor who is
performing the remediation in the kitchen and exercise rooms should perform this
investigation using a glove bag to create a mini-containment and cut a 12 inch  by
12 inch hole in the wall to determine whether the areas of visible suspect growth
in this area are actually fungal growth or merely dust/dirt that appeared to be
fungal growth through the boroscope.

If you have any questions regarding this report, please feel free to contact us at (714) 220-3922.

Performed 

Joel I. Berman, CIH, CSP, CAC, CDPH LST
CIAQM
Vice President

Reviewed By

Kathy S. Jones, CIH, CDPH I/AP, CIAQM
Vice President

cc: Ingrid Zubieta
Kevin Burke



TABLE I - TOTAL SPORE SURFACE SAMPLING RESULTS

Fire Station 9
City of Long Beach

3917 Long Beach Blvd
Long Beach, CA

November 29, 2017

 Sample
No.

Location
(photograph #) s/mm² Spore Type

(percentage)

T - 1

Cupola, from 2 x 6 beam above cat walk at east wall
(004)

21 Alternaria sp (8) - spores only
Ascospores (4) - spores only

Basidiospores (8) - spores only
Chaetomium sp. (4) - spores only

Cladosporium sp. (19) - spores only
Curvularia sp. (4) - spores only

Hyaline spores (42) - spores only
Myxomycete sp. (12)  - spores only

T - 2

Cupola, from louver of west vent (012)

14 Basidiospores (18) - spores only
Cladosporium sp. (24) - spores only

Hyaline spores (47) - spores only
Myxomycete sp. (6) - spores only

Unidentifiable Spores (6) - spores only

T - 3

Cupola, from dark spotty debris at east wall at vent
(014 and 015)

25 Ascospores (10) - spores only
Basidiospores (3) - spores only

Cladosporium sp. (20) - spores only
Epicoccum sp. (10) - spores only
Hyaline spores (43) - spores only
Myxomycete sp. (7) - spores only

Oidium sp. (3) - spores only
Unidentifiable Spores (3) - spores only

T - 4
Attic Kitchen, suspect visible mold (057)

10,288 Chaetomium sp. (34) - active fertile colony
Hyaline spores (<1) - spores only

Memnoniella sp. (65) - active fertile colony

T - 5

From blanked off attic duct (059)

67 Alternaria sp. (2) - spores only
Cladosporium sp. (5) - spores only
Hyaline spores (28) - spores only
Myxomycete sp. (62) - spores only

Unidentifiable Spores (2) - spores only

T - 6
Kitchen, suspect mold on ceiling (097)

4,019 Chaetomium sp. (98) - active fertile colony
Hyaline spores (2) - spores only

T - 7 Kitchen, suspect mold on ceiling (099) 9,984 Aspergillus sp. (100) - active fertile colony

T - 8

Exercise Room at return (106)

25 Basidiospores (13) - spores only
Chaetomium sp. (3) - spores only

Cladosporium sp. (6) - spores only
Hyaline spores (61) - spores only
Myxomycete sp. (16) - spores only



TABLE I - TOTAL SPORE SURFACE SAMPLING RESULTS continued

Fire Station 9
City of Long Beach

3917 Long Beach Blvd
Long Beach, CA

November 29, 2017

 Sample
No.

Location
(photograph #) s/mm²

Spore Type
(percentage)

T - 9

Exercise Room at supply (107)

13 Alternaria sp. (6) - spores only
Basidiospores (12) - spores only
Hyaline spores (69) - spores only
Myxomycete sp. (12) - spores only

T - 10 Movie Room from staining on north wall at Bedroom
1 (116 and 117)

2 Hyaline spores (100) - spores only

T - 11 Exercise room from possible visible mold at northeast
side (168)

4,327 Chaetomium sp. (<1) - spores only
Hyaline spores (7) - spores only

Stachybotrys sp. (93) - active fertile colony

T - 12 Field Blank 0 None Detected 

Analytical Method: EMSL: M170 (Microscopic Examination of Fungal Spores, Fungal Structures, Hyphae, and other Particulates
from Tape Samples

Professional Guidance <10 No Toxigenic Spore Types

Abbreviations: s/mm² = spores per square millimeter; % - per cent
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APPENDIX II - LABORATORY REPORT



LA Testing

5431 Industrial Drive  Huntington Beach, CA  92649

Phone/Fax: (714) 828-4999 / (714) 828-4944
http://www.LATesting.com / gardengrovelab@latesting.com

32HEAL56
331723983Order ID:

Customer ID:

Customer PO:

Project ID:

Attn: 

Proj: #180034 La, City of Long Beach, 3917 Long Beach Blvd., Fire Station Long Beach, CA

Phone:       (714) 220-3922

Fax:       

Collected:       11/29/2017

Received:       11/01/3017

Analyzed:       12/06/2017

Lab results

Health Science Associates

10771 Noel Street

Los Alamitos, CA  90720

Lab Sample

Number Client Sample ID Location Fungal Identification Category

Test Report: Extended Microscopic Examination of Fungal Spores, Fungal Structures, Hyphae, and 

Other Particulates from Tape Samples (EMSL Method: M041)

331723983-0001 T-1 Cupula, T-1, beam above cat walk, 2x6, E. wall Alternaria sp. 8%

Ascospores 4%

Basidiospores 8%

Chaetomium sp. 4%

Cladosporium sp. 19%

Curvularia sp. 4%

Hyaline spores 42%

Myxomycete sp. 12%

Total spores per mm sq=21Comment:

331723983-0002 T-2 Cupula, T-2, W. vent, Louver Basiodiospores 18%

Cladosporium sp. 24%

Hyaline spores 47%

Myxomycete sp. 6%

Unidentifiable Spores 6%

Total spores per mm sq=14Comment:

331723983-0003 T-3 Cupula, T-3, debris on E. wall, vent, frame, dark spottyAscopores 10%

Basiodiospores 3%

Cladosporium sp. 20%

Epicoccum sp. 10%

Hyaline spores 43%

Myxomycete sp. 7%

Oidium sp. 3%

Unidentifiable Spores 3%

Total spores per mm sq=25Comment:

331723983-0004 T-4 Attic kitchen spct vis mld T-4 Chaetomium sp. 34% @

Hyaline spores <1 %

Memnoniella sp. 65% @

Total spores per mm sq=10288 @ Active Fertile ColonyComment:

331723983-0005 T-5 Attic duct blanked off, T-5 Alternaria sp. 2%

Cladosporium sp. 5%

Hyaline spores 28%

Myxomycete sp. 62%

Unidentifiable Spores 2%

Total spores per mm sq=67Comment:
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For Information on the fungi listed in this report please visit the Resources section at  www.emsl.com

Test Report DEVER2-7.30.1  Printed: 12/07/2017 08:07:05AM
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Project ID:
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Proj: #180034 La, City of Long Beach, 3917 Long Beach Blvd., Fire Station Long Beach, CA
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Received:       11/01/3017

Analyzed:       12/06/2017

Lab results

Health Science Associates

10771 Noel Street

Los Alamitos, CA  90720

Lab Sample

Number Client Sample ID Location Fungal Identification Category

Test Report: Extended Microscopic Examination of Fungal Spores, Fungal Structures, Hyphae, and 

Other Particulates from Tape Samples (EMSL Method: M041)

331723983-0006 T-6 Kitchen, ceiling, suspect mold ,T-6 Chaetomium sp. 98% @

Hyaline spores 2%

Total spores per mm sq=4019 @ Active Fertile ColonyComment:

331723983-0007 T-7 Kitchen, ceiling, suspect mold ,T-7 Aspergillus sp. 100% @

Total spores per mm sq=9984Comment:

331723983-0008 T-8 Exercise room, T-8, return Basidiospores 13%

Chaetomium sp. 3%

Cladosporium sp. 6%

Hyaline spores 61%

Myxomycete sp 16%

Total spores per mm sq=25Comment:

331723983-0009 T-9 Exercise room, T-9, supply Alternaria sp. 6%

Basidiospores 12%

Hyaline spores 69%

Myxomycete sp. 12%

Total spores per mm sq=13Comment:

331723983-0010 T-10 Movie room, bedroom #1, N. wall staining, T-10 Hyaline spores 100%

Total spores per mm sq=2Comment:

331723983-0011 T-11 Exercise room, NE, pos. vis. Mod, T-11 Chaetomium sp. <1%

Hyaline spores 7%

Stachybotrys sp. 93% @

Total spores per mm sq=4327 @ Active, Fertile ColonyComment:

331723983-0012 T-12 Field blank None Detected

Total spores per mm sq= N/AComment:

Samples were received in good condition unless otherwise noted on this report.

* Sample contains fruiting structures and/or hyphae associated with the spores.

AIHA-LAP, LLC--EMLAP Accredited #101650

Report amended: 12/06/2017 15:39:02 Replaces initial report from:12/07/2017 08:07:05 Reason Code: Client-Other (see report comment)

Cecil Strait, Micro Laboratory Manager

 or Other Approved Signatory

Bipolaris++ = Bipolaris/Dreschlera/Exserohilum    Myxomycetes++ = Myxomycetes/Periconia/Smut

* = Sample contains fruiting structures and/or hyphae associated with the spores.

Category Count/area Analyzed

Rare

Low

Medium

High

1 to 10

11 to 100

101 to 1000

> 1000

Page 2 of 2

For Information on the fungi listed in this report please visit the Resources section at  www.emsl.com
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APPENDIX III - DEEP CLEANING PROTOCOL



City of Long Beach Protocol Guidance for Contractors
Fire Station #9

 3917 Long Beach Blvd.
Long Beach, CA 

Stepwise Comprehensive Cleaning Protocol

1. The cleaning scope of work for this project includes all horizontal surfaces in the subject fire station. 
This includes, but may not be limited to, the sleeping quarters on both levels, the TV room, the exercise
room, the kitchen, the shower area, and the captain’s office.  

2. Install and ensure proper operation of portable air handling system(s) to extract air directly from the
remediation containments and discharges air outside the building and away from possible contact with
people. Do not discharge air into building interior.

a. The ventilation units shall be clean and equipped with new HEPA and pre-filters.
b. Replace pre-filters as necessary to maintain airflow.
c. Air shall pass through the HEPA filter before discharge.
d. The ventilation units to discharge air shall be directed away from building access points and

sidewalks.
e. The ventilation units shall have a pressure differential gauge to monitor filter loading and auto

shutoff and warning system for HEPA filter failure.
f. HEPA filters shall have separate hold down clamps to retain filter in place.
g. Metal reinforced flexible ductwork, 300 mm (12") diameter maximum will be used to exhaust

ventilation units to the building exterior.
h. The ventilation units shall have a total rated capacity with filters in place sufficient to provide

a minimum of one air change every 20 minutes. Volume of air shall be sufficient to ensure
continuous airflow is maintained from clean areas into work area.

i. Operate units continuously until all work has been completed.

3. Install critical barriers of 6-mil polyethylene sheeting over all windows, doors, vents, and other possible
areas, not directly involved in being cleaned, where an exchange of air between contained and
uncontained areas might exist.

4. Deep cleaning of building interior

a. Wet wipe and HEPA vacuum all floors and hard surfaces inside the building.  Hard surfaces
include counter tops, blinds, walls, TV supports, and air conditioning registers, diffusers, and
intake areas. Ceilings should be vacuumed if indicated by visual observation.

b. HEPA vacuum soft surfaces, such as upholstered furnishings, carpeting, and drapes.  
c. Follow by cleaning the soft surface materials with steam. Drapery can be professionally cleaned.
d. Special attention should be given to cleaning portions of the HVAC/ventilation system.  This

primarily includes registers and the main units. These components should be thoroughly and
professionally cleaned. The main ventilation/air conditioning intake areas should be HEPA
vacuumed.

5. Additional work

a. Complete any additional work as instructed by the industrial hygiene consultant.
b. Work performed in addition to original outline shall be reviewed by industrial hygiene

consultant, facility, and the City of Long Beach.



City of Long Beach Protocol Guidance for Contractors (Cont’d)
Fire Station #9

 3917 Long Beach Blvd.
Long Beach, CA

6. Quality Assurance

a. Ensure work proceeds to schedule, and meets all requirements of this Section. Perform work so
airborne particulates do not contaminate areas outside work enclosures.

b. Use only skilled and qualified workers for all trades required for this work.

7. Oversight

a. The City of Long Beach and/or their Industrial hygiene consultant will provide direct oversight
to ensure the cleaning process is being conducted according to the outlined protocol, and that
there is adequate protection of health and safety during the cleaning process.

b. The City of Long Beach and their Industrial Hygiene consultant are designing a plan to follow-up
with post-cleaning testing to ensure particulate is removed.



APPENDIX IV - FUNGAL REMEDIATION
PROTOCOL



Limited Fungal Remediation Guideline - City of Long Beach - Fire Station #9 - Page 1

1. PROJECT BACKGROUND, FINDINGS and SCOPE OF WORK

a. As identified in HSA’s limited preliminary fungal remediation report, it has been
determined that fungal growth has impacted building materials (i.e. colonized
materials) at, at least three locations in the building.  These locations include the
following areas.

i. The ceiling in the kitchen needs to have fungal remediation performed. 
The exact amount of ceiling that needs to be removed is approximately 40
square feet.  

ii. The northeast wall section of the exercise room needs to be remediated. 
While the amount of visible fungal growth that was present on the room
side of the wall in this area appeared to be small (less than one square
foot), the amount of growth that could be present in the wall cavity is
unknown.  Therefore, HSA recommends that as a conservative approach,
it should be assumed that the amount of growth at this location requires a
medium containment.

iii. The north wall of room #3 needs to be further investigated and if fungal
growth is present, then a remediation should be performed.  If it is
determined that an investigation should be performed first, then the
remediation contractor who is performing the remediation in the kitchen
and exercise rooms should perform this investigation using a glove bag to
create a mini-containment and cut a 12 inch (“) by 12" hole in the wall to
determine whether the areas of visible suspect growth in this area are
actually fungal growth or merely dust/dirt that appeared to be fungal
growth through the boroscope.

b. Colonized wall materials located in the above identified areas of the building will
need to be removed following these guidelines.  The possible exception is the
suspected visible fungal growth in room #3, which may first be inspected via a
glove bag containment.

2. FUNGI BACKGROUND

a. Fungi are non-photosynthesising, ubiquitous (i.e. exist in all places), heterotrophic
(i.e. they need to ingest nutrients), saprophytic (they eat dead material) organisms. 
They are either single celled (yeasts) or multicellular organisms that require
specific environmental conditions to grow into the vegetative state from a fungal
spore.  Outdoor fungal spore exposures can range between 500 to 20,000 spores
per cubic meter of air (a cubic meter approximately equals 1.3 cubic yards).

b. The fungal vegetative state includes the growth of certain structures, called
reproductive structures.  The reproductive structures of fungal growth include
conidia, hyphae, and mycelium.  These structures, represent, for lack of better
terms, flower, stem, stalk, root, etc.  The spores (i.e. seeds) grow on the conidia
and, like seeds, are dispersed to spread the fungal species to new habitats. 
Therefore, there is a difference between the presence of fungal growth and finding
culturable surface or airborne fungal spores.  

c. Fungal growth on a surface indicates that the specific environmental conditions
were met and that culturable (i.e. live) fungal spores were at the location.  The



Limited Fungal Remediation Guideline - City of Long Beach - Fire Station #9 - Page 2

collection of bulk, surface, and or settled dust samples, providing them with a
nutrient media, and allowing the spores to culture (grow into the vegetative state)
does not confirm that fungal growth occurred at the sampled location.  It merely
indicates that viable or culturable (i.e. live) fungal spores were at the location. 
The presence of the structures of reproduction are the only true indicator that
fungal growth occurred.  

d. Total spore surface samples are typically collected using transparent tape, which is
applied to the desired surface and then applied to a clear glass slide.  The sampled
surface is then analyzed microscopically to determine the quantity of fungal
spores, identified in most cases to genus.  The spores are not cultured, therefore, it
is unknown whether they are culturable or dead.  

e. The collection of culturable and total fungal samples provides the trained
professional different pieces of information related to the sampled environment. 
The interpretation of the information is the only method available to determine the
conditions of the sampled environment.  Air sampling is generally considered by
the profession as a determiner of presumptive evidence of fungal contamination. 
Since air sampling cannot identify the presence of fungal growth on surfaces and
since there are many sources of fungal spores (i.e. dust, dirt, etc.), air sampling
can provide both false positive and false negative results associated with fungal
growth.  Therefore, surface or bulk sampling is necessary to identify actual fungal
growth on surfaces.

f. The specific environmental conditions for fungal growth to occur are as follows. 
All of these conditions must be met prior to the germination of the fungal spore
into the vegetative state.

i. There must be nutrients for the fungal spores to eat.  Fungal spores like
cellulose, dirt, or any other dead organic material that they can digest.

In our environment there are plentiful amounts of dead organic material
for fungi to eat.

ii. There must be culturable fungal spores at the location.  

This condition is easily met since fungal spores are ubiquitous.

iii. Fungal spores require oxygen.

Oxygen is plentiful in our atmosphere.

iv. Fungal spores prefer dark places in which to grow, similar to the shadowy
places where mushrooms grow.

Wall cavities and unventilated spaces are primary places where fungal
growth occurs.

v. Fungal spores require water or high levels of relative humidity (i.e. 65 tp
70 percent) to grow into the vegetative state.

In some southeastern or Gulf of Mexico states, there is enough natural
ambient relative humidity to cause fungal spores to grow into the
vegetative state.  However, the normal ambient relative humidity levels in
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the Southern California environment are generally not high enough to
cause fungal spores to grow into the vegetative state.  Therefore, water or
humidity must be provided from a source other than nature.

g. Moisture and/or water intrusion into a building is the only environmental factor
that is under the control of humans.  All other factors are consistently present in
our normal environment.

h. As discussed, fungal growth only occurs when there is sufficient moisture in the
environment and moisture can have many origins.  These include, but are not
limited to, leaks, pipe bursts, sewage back-up events, floods, and elevated relative
humidity.  In addition, fungal growth is heaviest at the source of water intrusion
and decreases with distance away from the origin.  

i. An example of this is a crack in the exterior wall of a building adjacent to a
sprinkler.  Sprinkler water then routinely enters the building through the crack and
saturates the porous, cellulose based wallboard in the building.  Fungal growth
then occurs on the wall cavity side of the board and can extend into the building
with fungal growth beginning to occur in the space between the board and the
base coving.  In this instance the fungal growth would be heaviest on the cavity
side of the wallboard and lighter on the room side.

j. Conversely, if the moisture source is elevated relative humidity from within the
building, the concentration of fungal growth will be heaviest on the room side of
the material and may be non-existent in the cavity of the material.  In this
instance, fungal growth can occur on non-cellulose based materials such as
plasters (which are primarily mineral based), windows (i.e. glass panes), fabrics
(natural and synthetic), metal (i.e. aluminum window frames), etc., where there is
no other food source other than the natural dust deposited on these surfaces.  

k. Specific fungal genera/species are known to produce toxins.  These genera/species
include, but may not be limited to Stachybotrys chartarum (atra), Aspergillus
versicolor, Aspergillus flavus, Aspergillus fumigatus, and Fusarium sp..  Recently,
there has been significant attention spent by the media on the potential human
health effects of these toxins.  While there is significant evidence to confirm that
exposure to significant amounts of toxins, primarily via ingestion or airborne
exposure related to specific industrial occupations (i.e. agriculture, animal
handling, etc.) can produce toxicosis and disease, recent articles have identified
that exposure to indoor air concentrations of spores will not produce such effect in
humans.  The Morbidity and Mortality Weekly Report11, a publication of the
Centers for Disease Control, states . . . “pulmonary hemorrhage/hemosiderosis in
infants in Cleveland and household water damage or exposure to S. chartarum are
not substantiated adequately by the scientific evidence produced in the CDC
investigation (2-4). Serious shortcomings in the collection, analysis, and reporting
of data resulted in inflated measures of association and restricted interpretation of
the reports. The associations should be considered not proven; the etiology of
AIPH is unresolved”.   In short, the CDC now states that they have no substantive
evidence to conclude that S. chartarum caused the Cleveland baby case.

11Morbidity and Mortality Weekly Report, March 10, 2000 / 49(09);180-4,
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm4909a3.htm.
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l. In addition, Page and Trout12 have concluded that while there exists anecdotal
evidence between fungal growth, mycotoxin production by fungi, and suspected
health effects, . . . “there is inadequate evidence to support the conclusion that
exposures to mycotoxins in the indoor (nonindustrial) environment is causally
related to symptoms or illness among building occupants.”

m. An Evidence-Based Statement issued on October 27, 2002 by the American
College of Occupational and Environmental Medicine (ACOEM) states “Some
molds that propagate indoors may, under some conditions, produce mycotoxins
that can adversely affect living cells and organisms by a variety of mechanisms.
Adverse effects of molds and mycotoxins have been recognized for centuries
following ingestion of contaminated foods. Occupational diseases are also
recognized in association with inhalation exposure to fungi, bacteria, and other
organic matter, usually in industrial or agricultural settings. Molds growing
indoors are believed by some to cause building-related symptoms. Despite
voluminous literature on the subject, the causal association remains weak and
unproven, particularly with respect to causation by mycotoxins. One mold in
particular, Stachybotrys chartarum, is blamed for a diverse array of maladies when
it is found indoors. Despite its well-known ability to produce mycotoxins under
appropriate growth conditions, years of intensive study have failed to establish
exposure to S. chartarum in home, school, or office environments as a cause of
adverse human health effects. Levels of exposure in the indoor environment,
dose-response data in animals, and dose-rate considerations suggest that delivery
by the inhalation route of a toxic dose of mycotoxins in the indoor environment is
highly unlikely at best, even for the hypothetically most vulnerable
subpopulations.”13

n. In their Evidence-based Statement the ACOEM concurs with the concept that
when fungal growth is identified in indoor environments, the source of the
moisture that caused the fungal growth to occur should be identified and corrected
and that the colonized building materials should be removed.

o. While the presence of fungal growth inside of occupied buildings is considered
unacceptable, due to the type of environments that we humans like to habitat in,
fungal growth is present, in small quantities, in the vast majority of buildings. 
This includes, but is not limited, to mildew in bathrooms and showers (mildew is
another term that means mold), lumberyard mold growth on wood structural
members which has been a normal and accepted part of wood for many years,
mold on food supplies (i.e. bread and cheese molds, etc.), mold that occurs due to
over-watered house or office plants, etc.  

p. Therefore, based on the above descriptions, fungal exposures occur daily and we
are all exposed to a certain amount of fungal growth and spores.  

3. STANDARDS AND GUIDELINES

12The Role of Stachybotrys Mycotoxins in Building-Related Illness, E. Page and D. Trout,
AIHAJ, 62:644-648 (2001).

13Adverse Health Effects Associated with Molds in the Indoor air, Bryan D. Hardin, et.
al., American College of Occupational and Environmental Medicine, Evidence-based Statement,
October 27, 2002, http://www.acoem.org/guidelines/article.asp?ID=52.
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a. Standards and guidelines are often used as a reference point to assess safety.  For
airborne contaminants, concentrations measured are compared with federal or
state regulatory standards and/or professionally recommended values.

b. For occupational exposures, reference values are published by the American
Conference of Governmental Industrial Hygienists (ACGIH) and regulatory
standards are set by both federal and state Occupational Safety and Health
Administrations, OSHA and Cal/OSHA.

c. Both regulatory standards and ACGIH guidelines are designed to protect workers
from exposure to unhealthful concentrations of airborne substances.  However, the
levels established by these bodies may not necessarily eliminate all effects for all
people, e.g., mild irritations, response to odors, unique sensitivity.

d. Regulatory or Professional Organizations for Bioaerosol Exposure

i. Currently, there are no regulatory standards promulgated by any
governmental agency with respect to levels of microbiological organisms
or bioaerosols in public or private buildings.

ii. Based on health hazard evaluations conducted by the National Institute of
Occupational Safety and Health (NIOSH), Morey, et. al.14 it was suggested
in 1984 that a "level of viable microorganisms in excess of 1 x 103

CFUs/m³ indicates that the indoor environment may be in need of
investigation and improvement”.

iii. In 1986 the ACGIH Committee on Bioaerosols15 proposed that "total
counts exceeding 10,000 CFUS/m³ indicate a need to proceed to remedial
actions."  However, the 1989 ACGIH Guidelines for the Assessment of
Bioaerosols in the Indoor Environment16 now recommend the use of rank-
order comparisons of indoor and outdoor air sample populations, rather
than specifying threshold concentrations  that require remediation.  The
ACGIH and others also recommend the that if air samples are collected,
the scope of work should include multiple rounds of indoor and outdoor
air samples to attempt to identify the natural variation of spore
concentrations in both the indoor and outdoor air.

e. Current Standard of Practice for Bioaerosols

i. In lieu of promulgated regulatory or recommended guidelines, and as a
result of the rapidly expanding knowledge concerning collection methods,

14 Morey, P. R., Hodgson, M. J., Sorenson, W. G., Kullman, G. H., Rhodes, W. W., and
G. S. Visvesvara.  1984.  Environmental studies in moldy office buildings: biological agents,
sources and preventive measures.  Ann Am. Conf. Gov, Ind, Hyg. 10:21-35 

15 Morey, P. R., Otten, J., Burge, H. A., Chatigny, M., Feeley, J., LaForce, F. M., and K.
Peterson.  1986.  Airborne viable microorganisms in office environments: sampling protocol and
analytical procedures (Draft Report). Appl. Ind. Hyg. I:R19-R23

16 Burge, H. A., Kreiss, K., Morey, P. R., Otten, J., Peterson, K., Chatigny, M., and J.
Freeley.  1987.  Guidelines for assessment and sampling of saprophytic bioaerosols in the indoor
environment. Appl. Ind. Hyg, 2 (5):R10-R16
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professional Industrial Hygiene practitioners have begun to define and
apply the following general approaches in assessing bioaerosols in the
indoor environment.

ii. To credibly conclude that there is or is not a fungal problem within a
building, an investigator must carefully evaluate the fungal content of the
outdoor environment surrounding the building.  Fungal concentrations
outdoors may range from 1,000-100,000 CFUs/m³  and influence indoor
conditions via infiltration and mechanical  intake of outdoor air17.  As a
general rule, indoor fungal problems are usually indicated when a
significant difference is demonstrated between indoor and outdoor
airborne spore concentrations or types of spore genera or species.

iii. It has been established that airborne spore concentrations collected and
analyzed according to standard "viable" techniques, underestimate the total
number of spores that are potentially present.  Burge, et al.18, demonstrated
that as spore levels rose, culture plate data progressively underestimated
prevailing concentrations with recoveries falling below 5% at airborne
levels above 500 spores/m³.  Collection and analysis of total airborne
spores (in addition to viable spores) is now considered essential in
evaluating potential fungal magnification.

iv. In 1993, Buttner and Stetzenbach19 established that air sampling without
concomitant surface sampling may not adequately reflect the level of
microbial contamination in indoor environments.  It is now recognized that
surface samples should be collected to evaluate general levels of
microorganisms present and to verify that fungal growth is found.  In lieu
of any promulgated regulatory or recommended guidelines for surface
levels, professional Industrial Hygiene practitioners have defined a general
surface level of under 50 spores per square millimeter (s/mm²) as a
concentration that should not produce complaints or allergic reactions.  If
the surface levels are below 10 s/mm², then the building is considered to
be clean.

4. WORKER TRAINING

a. Prior to entering the building during cleaning and remediation activities, workers
must received adequate fungal remediation training. This training requirement is
not intended to be the only training provided to the workers.  Workers should
have been trained and/or have experience in other hazardous materials

17 American Conference of Governmental Industrial Hygienists. 1989.  Guidelines for the
assessment of bioaerosols in the indoor environment, American Conference of Governmental
Industrial Hygienists, Cincinnati, Ohio.

18 Burge, H. A., Boise J. R., Rutherford, J. A., and W. R. Solomon  1977.  Comparative
recoveries of airborne fungus spores by viable and non-viable modes of volumetric collection. 
Mycopathologia 61: 27-33.

19 Buttner, M. P., and Stetzenbach, L. D., 1993.  Monitoring airborne fungal spores in and
experimental indoor environment to evaluate sampling methods and the effects of human activity
on air sampling.  Applied and Environmental Microbiology  59:219-226
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remediation, such as, but not limited to, asbestos and/or lead-based paint (LBP)
abatement training.

b. The employer(s) of the cleaning workers shall provide evidence that every one of
his (their) employees who will enter the building during fungal remediation
activity has received training in respiratory protection as required by 8 CCR 5144.

c. To accommodate the removal of materials from surfaces with the presence of
lead,  a minimum of two (2) workers must also have received, at minimum, lead
related training pursuant to the requirements of 8 CCR 1532.1.

5. SELECTION

Persons with history of allergies or sensitizations should not be assigned to work on this
project.

6. APPLICABLE STANDARDS AND GUIDELINES/DOCUMENTS INCORPORATED
BY REFERENCE

a. Since there are no specific OSHA and Cal/OSHA regulations related to fungus, all
work under this contract shall be performed in strict accordance with all
applicable federal, state and local regulations, standards and codes governing
asbestos related work and any other trade work done in conjunction with
construction.

b. The most recent editions of all relevant regulations, standards, documents or
codes shall be in effect.  Where conflict among the requirements or with these
specifications exists, the most stringent requirements shall apply.  Such
documents include, but are not limited to, the following:

i. U.S. Department of Labor, Occupational Safety and Health Administration
(OSHA)

(1) Respiratory Protection Standard (29 CFR 1910.134);

(2) Hazard Communication (29 CFR 1910.1200); and

(3) Specifications for Accident Prevention, Signs and Tags (29 CFR
110.145).

ii. California Division of Occupational Safety and Health (DOSH)

(1) Title 8 of the California Code of Regulations, General Industry
Safety Orders, (8 CCR GISO) including but not limited to:

Section 5144: Respiratory Protection;
Section 2405.Chapter 4: Electrical Safety Orders;
Section 1637,1640,1658:  Scaffolding;
Section 1513: Housekeeping;
Section 5194: Hazard Communication (Employees Right-to-
Know);
Section 1675: Ladders;
Section 3215,3220:  Egress and Emergency Plans;
Section 1514: Personal Protective Equipment;
Section 1519:  Sanitation;
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Section 3360:  Sanitation;
Section 1684, 3555, 3556:  Powered Hand Tools;
Section 1502: Contractors Responsibilities;
Section 1511: General Safety and Health Provisions;
Section 1510: Safety Training and Education;
Section 1527 and 3366:  Washing Facilities;
Section 1528: Gases, Vapors, Fumes, Dust and Mists;
Section 1531 and 5143:  Ventilation;
Section 1532.1: Lead In Construction;
Section 3203: Injury and Illness Prevention Program;
Section 3204: Access to Employee's Exposure and Medical
Records;
Section 6003: Accident Prevention Signs;
Section 1537: Ventilation: Welding, Cutting or Heating of Metal of
Toxic Significance.
Section 5156 and 5158: Confined Spaces (as applicable to such
areas as crawlspaces, etc.)

iii. ANSI Z9.2-Fundamentals Governing the Design and Operation of Local
Exhaust Systems.

iv. National Electric Code

v. New York City Department of Health & Mental Hygiene, Bureau of
Environmental & Occupational Disease Epidemiology, Guidelines on
Assessment and Remediation of Fungi in Indoor Environments.

vi. USEPA, Mold Remediation in Schools and Commercial Buildings.

c. Compliance with the requirements of applicable Standards and Guidelines
whether listed in this specification or not will be strictly enforced by the City of
Long Beach and/or its Industrial Hygiene (IH) Consultant.

d. The City of Long Beach representative  or designee has final authority on project
scheduling, completion of scope of work, regulatory conflict and specification
interpretation.

7. PROTECTIVE CLOTHING

a. Whenever inside the subject facility performing actual remediation work, the
workers shall wear a Tyvek® type coverall and impervious boots or protective
foot coverings.  At a minimum, NIOSH approved half-face air purifying
respirators with HEPA (i.e. N100, or P100 if oil-based products are being used)
cartridges.  If the Safety Data Sheet (SDS) related to the anti-fungal encapsulant
recommends additional personal protection (i.e. organic vapor, acid gas, etc.)
cartridges, then combination cartridges shall be worn.  The employer(s) shall
provide current proof (within the past year) of qualitative or quantitative fit testing
and medical approval to wear an air purifying respirator for each worker.

b. Prior to the start of work the employer(s) shall submit a copy of his (their) written
respiratory protection program(s) that are in compliance with 8 CCR 5144 to the
authorized representative.



Limited Fungal Remediation Guideline - City of Long Beach - Fire Station #9 - Page 9

8. LEVEL OF ISOLATION

a. The subject building contains three areas with documented colonized building
materials. The containments for the remediation shall be designed using the
Medium Areas (greater than 10 square feet [ft²] but less than 100 ft², in a
contiguous area) pursuant to using the New York Department of Health, Bureau
of Environmental & Occupational Disease Epidemiology, Guidelines on
Assessment and Remediation of Fungi in Indoor Environments (i.e. the New York
Guidelines) with the exception that a company experienced in fungal remediation
shall perform the work instead of trained building maintenance workers.

i. Properly trained and equipped mold remediation workers should conduct
the remediation. The presence of a trained building or environmental
health professional (i.e. Health Science Associates) to provide oversight
during remediation may be helpful to ensure quality work and compliance
with the work plan. The following procedures are recommended:

(1) Personnel trained in the handling of mold-damaged materials
equipped with:

(a) A minimum of half-face elastomeric respirators with P-100
filters used in accordance with the OSHA respiratory
protection standard (29 CFR 1910.134/Title 8, CCR 5144);

(b) Full body coveralls with head and foot coverings; and 
(c) Gloves and eye protection.

ii. Personnel trained in the handling of mold-damaged materials shall follow
these procedures.

(1) The affected area shall be contained following these procedures:
(a) The HVAC system servicing this area should be shut down

during remediation;
(b) Isolation of the work area using plastic sheeting sealed with

duct tape;
(c) Furnishings should be removed from the area;
(d) Ventilation ducts/grills, any other openings, and remaining

fixtures/furnishings should be covered with plastic sheeting
sealed with duct tape;

(e) A HEPA equipped negative air machine shall be used to
filter the air and to generate negative pressurization
enclosure to achieve a mionimum of four air changes per
hour;

(f) Airlocks shall be used to separate chambers in the decon; 
(g) Egress pathways should also be covered if a clean changing

room is not used; and 
(h) The work area should be unoccupied.

(2) Efforts should be made to reduce dust generation. Dust suppression
methods particularly during any cutting or resurfacing of materials
are highly recommended. Methods to consider include: cleaning or
gently misting surfaces with a dilute soap or detergent solution
prior to removal; the use of High-Efficiency Particulate Air
(HEPA) vacuum-shrouded tools; or using a vacuum equipped with
a HEPA filter at the point of dust generation. Work practices that
create excessive dust should be avoided.

(3) Moldy materials, that can be cleaned, should be cleaned using a
soap or detergent solution. Materials that cannot be cleaned should
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be removed from the building in sealed plastic bags. The outside of
the bags should be cleaned with a damp cloth and a soap or
detergent solution or HEPA-vacuumed in the work area (or clean
changing room) prior to their transport to unaffected areas of the
building. There are no special requirements for the disposal of
moldy materials.

(4) Before leaving isolated areas, workers should remove disposable
clothing to prevent the tracking of mold-containing dusts outside of
the work area.

(5) The work area and egress pathways (and clean changing room if
present) should be HEPA-vacuumed and cleaned with a damp
cloth and/or mop with a soap or detergent solution and be visibly
clean prior to the removal of isolation barriers. Plastic sheeting
should be discarded after use.

(6) All areas should be left dry and visibly free from mold, dust, and
debris. Check that other quality assurance indicators have also been
met.

iii. A two chamber decon/vestibule with a dirty room and clean room,
separated by air locks, shall be erected the entrance to the work area.  

9. ADDITIONAL REQUIREMENTS

If there are areas where the material to be exposed impacts known/suspect ACM or
asbestos containing construction material (ACCM), then additional containment
requirements must be met.  In addition, if ACM or ACCM is impacted, then additional
contractor licenses and certifications will be required.

10. REMEDIATION PROCEDURES 

a. Torn coveralls shall be repaired or replaced immediately.  When leaving the
building to eat, drink, or go home, the boots shall be removed and the coveralls
shall be removed by inverting them in the process.  Workers shall wash their
hands and faces prior to eating or drinking.

b. When leaving the building for the last time each shift, the boots shall be
disinfected by immersing them up to ankle height in a hypochlorite (bleach)
solution for at least 15 seconds.

c. The cleaning and/or removal of the colonized building materials from this
building is to be performed with dust control measures. The generation of dust as
a result of the remediation is to be controlled using a minimal amount of water.  If
non-colonized building materials become wet, it is the responsibility of the
contractor to ensure that the wet building materials are dried quickly (i.e. within
24 hours or less) so that fungal growth does not occur or the materials shall be
replaced at the contractors expense.  Therefore, only low volume water delivery
systems (i.e. Hudson type sprayers) are to be allowed in the work area.

11. INSPECTIONS

a. During the project, the Industrial Hygiene (IH) Consultant shall perform periodic
inspections of the work to ensure that the work is being performed in accordance
with all applicable guidelines, regulations and these specifications.  The
inspections will address the condition of the established work area (i.e. barriers,
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organization, waste storage, etc.), cleanliness of the area outside of the work area,
condition of decontamination facilities, supplies, etc.

b. During these inspections, the IH Consultant may collect surface and/or air samples
inside and/or outside of the containment to document the effectiveness of the
project controls.  Air sampling may include both culturable and total spore
techniques and samples shall be collected at multiple sampling locations both
inside and outside of the containment.

c. If there are instances where the IH Consultant determines that the contractor is
deficient in meeting the requirements of the applicable guidelines and regulations
and these specifications, corrections shall be requested.  These requests shall be
provided to the contractor’s Project Foreman and/or Project Manager.  If after
these attempts fail to correct the deficiencies, then the IH Consultant shall inform
the building owner of the deficiencies and the attempts for correction. The
building owner or its designee shall have final say in all instances.  

12. POST REMEDIATION FUNGAL SAMPLING

a. The post remediation process includes both a visual inspection and the collection
of air and surface samples at the conclusion of a project.  Therefore, the post
remediation process shall be performed in at least three stages; 1) passage of
visual inspection(s); 2) collection of surface samples; and 3) the collection of total
spore air samples.

b. Surface evaluation and sampling shall be performed using cloth test and tape lift
total spore surface sampling techniques. 

i. To assure that all surfaces are visually clean, surfaces within the
containment shall be wiped with white and black cloth swatches (cloth
test) to determine the presence of any dust or debris. If dust or debris is
evident on the swatches then the Remediation Contractor will re-clean the
containment.

ii. The tape samples shall be collected from representative surfaces inside of
the containments (avoiding lumberyard mold).  The tape samples shall
also be collected from a representative number of locations.  Acceptable
post remediation shall be considered achieved when tape/surface counts
have been determined to be less then 10 spores per square millimeter
(s/mm²) of surface space, with no fungal growth, and with no toxigenic
spores present.  If greater than 10 s/mm² or if any of the toxigenic fungal
spores are identified on the post remediation samples, then the contractor
will be required to re-clean the work area.

iii. The interior air samples shall be collected at an approximate rate of one
sample per 100 square feet of floor surface area, with a minimum of two
samples inside of each containment, one outside of the containment but
inside of the building (if applicable), and at least two exterior air samples
shall also be collected.   The samples shall be collected and analyzed using
the total spore method.  The results of the inside containment air samples
shall be compared to the ambient conditions which exist in the area.  Post
remediation shall be achieved when the average of the counts inside the
containments are determined to be not significantly higher than the
average of the counts outside of the building and with no toxigenic spores
present, unless identified in the ambient air samples.
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Stepwise Comprehensive Cleaning Protocol

1. The cleaning scope of work for this project includes all horizontal surfaces in the
subject fire station.  This includes, but may not be limited to, the sleeping quarters on
both levels, the TV room, the exercise room, the kitchen, the shower area, and the
captains office.  

2. Install and ensure proper operation of portable air handling system to extract air
directly from the remediation containments and discharges air outside the building and
away from possible contact with people. Do not discharge air into building interior.

a. The ventilation units shall be clean and equipped with a new HEPA and
pre-filters.

b. Replace pre filters as necessary to maintain airflow.
c. Air shall pass through the HEPA filter before discharge.
d. The ventilation units to discharge air shall be directed away from building

access points and sidewalks.
e. The ventilation units shall have a pressure differential gauge to monitor filter

loading and auto shutoff and warning system for HEPA filter failure.
f. HEPA filters shall have separate hold down clamps to retain filter in

place.
g. Metal reinforced flexible ductwork, 300 mm (12") diameter maximum will be

used to exhaust ventilation units to the building exterior.
h. The ventilation units shall have a total rated capacity with filters in place

sufficient to provide a minimum of one air change every 20 minutes. Volume
of air shall be sufficient to ensure continuous airflow is maintained from clean
areas into work area.

i. Operate units continuously until all work has been completed.

3. Install critical barriers of 6-mil polyethylene sheeting over all windows, doors, vents,
and other possible areas where an exchange of air between contained and uncontained
areas might exist.

4. Deep cleaning of building interior

a. Wet wipe and HEPA vacuum all floors and hard surfaces inside the building. 
Hard surfaces include counter tops, blinds, walls, TV supports, and air
conditioning registers, diffusers, and intake areas. Ceilings should be
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vacuumed if indicated by visual observation.
b. HEPA vacuum soft surfaces, such as upholstered furnishings, carpeting, and

drapes.  
c. Follow by cleaning the soft surface materials with steam. Drapery can be

professionally cleaned.
d. Special attention should be given to cleaning portions of the HVAC/ventilation

system.  This primarily includes registers and the main units. These
components should be thoroughly and professionally cleaned. The main
ventilation/air conditioning intake areas should be HEPA vacuumed.

5. Additional work

a. Complete any additional work as instructed by the industrial hygiene
consultant.

b. Work performed in addition to original outline shall be reviewed by industrial
hygiene consultant, facility, and the City of Long Beach.

6. Quality Assurance

a. Ensure work proceeds to schedule, and meets all requirements of this Section.
Perform work so airborne particulates do not contaminate areas outside work
enclosures.

b. Use only skilled and qualified workers for all trades required for this work.

7. Oversight

a. The City of Long Beach and/or their Industrial hygiene consultant will provide
direct oversight to ensure the cleaning process is being conducted according to
the outlined protocol, and that there is adequate protection of health and safety
during the cleaning process.

b. The City of Long Beach and their Industrial Hygiene consultant are designing
a plan to follow-up with post-cleaning testing to ensure particulate is removed.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Addendum #1 to the Fungal Remediation Guideline Related to the City of Long Beach, Fire 
Station No. 9 



December 18, 2017

Joleen Richardson, CSP
City Safety Officer
City of Long Beach
333 West Ocean Blvd., 10th  Floor
Long Beach, CA 90802

Re: Addendum #1 to the fungal remediation guideline related to the City of Long Beach, Fire
Station #9, 3917 Long Beach Blvd., Long Beach, CA; HSA Project Number 180034LA.

Dear Ms. Richardson:

Pursuant to our discussions with Ingrid Zubieta, here is addendum #1 to the fungal remediation
guideline related to the referenced project.  Below, we are also discussing two other items that
were included in our discussion.

In regards to our discussion related to the carpet in the exercise room, this carpet can easily be
cleaned and should be cleaned as part of the deep cleaning protocol that was included as
Appendix III of our report dated December 13, 2017 associated with this site.  If the carpet is to
be removed, and if the carpet is glued-down, then additional bulk asbestos sampling of the carpet
adhesive/mastic will need to be performed prior to its removal.  

During the job walk of December 14, 2017, there was a reported discussion related to the
collection of pre-project background fungal air samples in the building.  It was reported that the
contractor was concerned that due to the dust level of the building, that meeting the air sampling
post remediation criteria would be difficult to meet, since it appears that the deep cleaning will
be performed post remediation.  When HSA prepared the deep cleaning protocol, we assumed
that the deep cleaning would be performed either prior to or concurrently with the remediation. 
In the attached addendum to the remediation guidelines, HSA has included a section to deal with
this issue.  

If you have any questions regarding this report, please feel free to contact us at (714) 220-3922.

Performed 

Joel I. Berman, CIH, CSP, CAC, CDPH LST
CIAQM
Vice President

Reviewed By

Kathy S. Jones, CIH, CDPH I/AP, CIAQM
Vice President

cc: Ingrid Zubieta
Kevin Burke



Addendum #1 - Fungal Remediation Guideline
City of Long Beach, Fire Station #9

3917 Long Beach Blvd.
Long Beach, CA - HSA Project Number 180034LA

1. LEVEL OF ISOLATION

In addition to the requirements related to the isolation of the kitchen ceiling remediation,
which are included in the original Fungal Remediation Guideline dated December 13,
2017, the contractor shall add a poly barrier in the attic above the kitchen.  

2. POST REMEDIATION FUNGAL SAMPLING

As part of the post remediation total spore air sampling, HSA will also collect two total
spore air samples inside of the non-contained areas of the building.  These areas will also
be considered to be similar to ambient outdoor samples when evaluating whether the
spore concentrations inside of the containment have met the post remediation criteria.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Executive Summary: Results of the limited preliminary fungal investigation at Fire Station 
No. 9 











 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Limited Post-Fungal Remediation Investigation 



February 16, 2018

Ms. Joleen Richardson, CSP
City of Long Beach
Department of Human Resources
333 West Ocean Blvd., 10th Floor
Long Beach, CA 90802 

Re: Limited post fungal remediation investigation of Long Beach Fire Department Station 9
located at 3917 Long Beach Blvd., Long Beach, CA performed January 19 and February
2, 2018; HSA Project Number 180117LA.

Dear Ms. Richardson:

At your request, Health Science Associates (HSA) performed a limited post fungal remediation
investigation sampling at the above referenced location on January 19 and February 2, 2018. This
project was performed by Howard J. Ozar, Certified Industrial Hygienist (CIH) with assistance
provided by Frank Weitzel Jr., California Certified Site Surveillance Technician (CSST);
California Department of Public Health (CDPH) Lead Inspector/Assessor (I/A) and Industrial
Hygiene Technician. The project was performed under the direction of Joel I. Berman, CIH,
Certified Safety Professional (CSP), Certified Asbestos Consultant (CAC), Certified Indoor Air
Quality Manager (CIAQM), CDPH Lead Sampling Technician (LST), Vice President.

Background

Previously, HSA confirmed the presence of fungal growth in two areas, the kitchen and the
exercise room, of the subject fire station.  In addition, HSA suspected that there was fungal
growth present in a third area, room #3 on the second floor of the station (see the report for HSA
Project Number 180034LA, dated December 13, 2017).  

As a result of the previous HSA report, remediation of these areas was performed pursuant to our
recommended fungal remediation guideline.  This guideline was included as an Appendix in our
report.  Included in the recommended fungal remediation guideline, was post remediation air and
surface sampling to document the efficacy of the remediation.  This report documents the post
remediation investigations performed by HSA.

Fungal Surface Sampling

A visual inspection of the affected areas was performed prior to collecting fungal surface samples
to determine if the remediated surfaces supported fungal growth and to confirm cleanliness of the
area.  This included a visual inspection and the black/white cloth tests.  Once the area passed
these inspections, sampling was performed.  

The total spore surface samples were collected using transparent adhesive tape to "trap� the
spores and "lift" them from the test surface for later laboratory analysis.  

Tape surface samples provide a mechanism to evaluate general surface areas for total spore
count.  High total surface spore counts may be indicative of fungal contamination of the surfaces
represented by the sample.  Tape surface sampling also provides a mechanism to microscopically
verify that visually suspect areas are clearly fungal growth rather than "dirt" that has a fungal-like
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appearance, or vice versa.  A total of ten total spore surface samples were collected on January
19, 2018 and three were collected on February 2, 2018. Additionally, one blank sample was
submitted for quality control purposes with each set of samples.  Their results are reported on
Tables I and III -Total Spore Surface Sampling Results.

Fungal Air Sampling

Sampling for airborne total mold spores was conducted to determine if the air concentrations
inside of the containments were significantly different from outdoor air concentrations. The
indoor/outdoor spore concentrations and hierarchies were compared and evaluated. A total of 12
total spore air samples were collected on January 19, 2018 and seven were collected on February
2, 2018.  Additionally, one blank sample was submitted for quality control purposes with each
set of samples.  The results and sampling locations are recorded on Tables II and IV - Total Spore
Air Sampling Results.

The air samples were collected using electrically powered high volume air sampling pumps.  The
air sampling trains were pre-calibrated using a field rotameter.  The rotameter had been
previously calibrated in the laboratory using the frictionless piston method, a primary standard, or
a DC-Lite DryCal® near-frictionless piston primary standard.  

After sample collection, the samples were transported via chain-of-custody procedures to LA
Testing�s Huntington Beach, CA laboratory for analysis.  LA Testing is part of a larger, nation-
wide laboratory organization known as EMSL.  These laboratories maintain accreditations by the
American Industrial Hygiene Association (AIHA), the National Voluntary Laboratory
Accreditation Program (NVLAP), the California Department of Public Health Environmental
Laboratory Accreditation Program (ELAP), and AIHA's Environmental Lead Laboratory
Accreditation Program (ELLAP).

The laboratory reports with chain of custody are located in Appendix A.  The photographs that
were taken which depict sampling locations are included in Appendix B.

Exclusions/Limitations

HSA�s scope of work did not include collection of samples for any other suspect hazardous
materials (i.e. ground water samples, suspect mercury switches, PCBs, hidden wiring, etc.),
which may have been utilized or installed at the building.  

Fungal Sampling Results

The surface and air samples collected in the Kitchen and Exercise Room containments on
January 19, 2018 met HSA�s post fungal remediation criterion.  However, Room 3 failed these
criteria and required additional cleaning.

The surface and air samples collected in Room 3 on February 2, 2018 were within the HSA post
remediation criterion and therefore, fungal remediation is considered to be complete.
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For any questions or clarifications, we may be contacted by calling (714) 220-3922.

Prepared By

JanMarie Bailey
Industrial Hygienist
Admin Field Support

Reviewed By

Joel I. Berman, CIH, CSP, CAC, CIAQM,
CDPH LST
Vice President



TABLE I - TOTAL SPORE SURFACE SAMPLING RESULTS

Fire Station 9
City of Long Beach

3917 Long Beach Blvd
Long Beach, CA

January 19, 2018
 Sample

No.
Location s/mm² Spore Type

(percentage)

18011913 Kitchen Containment: on backside of brown wallboard 1 Hyaline spores (100) - spores only

18011914 Kitchen Containment: on top of containment poly 2 Hyaline spores (100) - spores only

18011915 Kitchen Containment: on joist next to J-box 0 None Detected

18011916 Kitchen Containment: on floor 3 Hyaline spores (100) - spores only

18011917 Exercise Room Containment: on wall at baseboard
height 3 Hyaline spores (100) - spores only

18011918 Exercise Room Containment: from black �smudge� on
wall at 6" height 1 Hyaline spores (100) - spores only

18011919 Exercise Room Containment: on floor 0 None Detected

18011920 Room 3 Containment: on desk top 5 Cladosporium sp (50) - spores only
Hyaline spores (50) - spores only

18011921 Room 3 Containment: on backside of wallboard under
desk 38

Basidiospores (4) - spores only
Chaetomium sp. (2) - spores only

Cladosporium sp. (13) - spores only
Hyaline spores (58) - spores only

Myxomycete sp. (18) - spores only
Stachybotrys sp. (4) - spores only

18011922 Room 3 Containment: on floor 2 Hyaline spores (100) - spores only

18011923 Field Blank 0 None Detected 

Analytical Method: EMSL: MO41 (Microscopic Examination of Fungal Spores, Fungal Structures, Hyphae, and other Particulates
from Tape Samples

Professional Guidance <10 No Toxigenic Spore Types

Abbreviations: s/mm² = spores per square millimeter; % - per cent



TABLE II - TOTAL SPORE AIR SAMPLING RESULTS

Fire Station 9
City of Long Beach

3917 Long Beach Blvd
Long Beach, CA

January 19, 2018
Sample No.: 18011901 18011902 18011903 18011904 18011905 18011906 18011907 18011908 18011909 18011910 18011911 18011912

Sample Location Front
(outdoors)

Outside
Kitchen

Containment

Kitchen
Containment

Kitchen
Containment

Outside
Kitchen

Containment

Back
(outdoors)

Outside
Exercise

Containment

Exercise
Containment

Outside
Room 3

Containment

Room 3
Containment

Front
(outdoors)

Field
Blank

Time (min) 5 5 5 5 5 5 5 5 5 5 5 --

Air Volume (liters) 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 --

Total Count/m³ 23,550 2,890 330 220 2,650 3,110 970 280 1,050 13,760 4,500 No 
Trace

Alternaria 300 10* -- -- -- 10* -- -- -- 10* -- --

Ascospores 510 -- 10* 10* 80 80 -- -- -- -- 100 --

Aspergillus/
Penicillium

6,920 200 200 -- 400 460 300 200 460 12,100 300 --

Basidiospores 2,400 300 40 10* 100 970 80 -- 40 100 630 --

Chaetomium -- -- -- -- -- -- -- -- 10* 40 -- --

Cladosporium 13,300 2,300 80 200 1,900 1,500 550 -- 420 1,100 3,400 --

Curvularia -- -- -- -- -- 40 -- -- -- -- -- --

Epicoccum 10* -- -- -- -- -- -- -- -- -- -- --

Myxomycetes++ 40 80 -- -- 80 40 40 -- 80 200 40 --

Nigrospora 40 -- -- -- -- -- -- -- -- -- -- --

Polyschema -- -- -- -- -- -- -- -- -- 10* -- --

Rust -- -- -- -- 10* -- -- -- -- -- 10* --

Scopulariopsis -- -- -- -- -- 10* -- -- -- -- -- --

Stachybotrys -- -- -- -- 80 -- -- 80 40 200 10* --



TABLE II - TOTAL SPORE AIR SAMPLING RESULTS (CONT�D)

Fire Station 9
City of Long Beach

3917 Long Beach Blvd
Long Beach, CA

January 19, 2018
Sample No.: 18011901 18011902 18011903 18011904 18011905 18011906 18011907 18011908 18011909 18011910 18011911 18011912

Sample Location Front
(outdoors)

Outside
Kitchen

Containment

Kitchen
Containment

Kitchen
Containment

Outside
Kitchen

Containment

Back
(outdoors)

Outside
Exercise

Containment

Exercise
Containment

Outside
Room 3

Containment

Room 3
Containment

Front
(outdoors)

Field
Blank

Stemphylium -- -- -- -- -- -- -- -- -- -- 10* --

Ulocladium 30* -- -- -- -- -- -- -- -- -- -- --

Hyphal Fragment 80 -- 10* -- -- 40 40 10* -- 40 -- --

Insect Fragment 40 40 -- 10* -- -- -- -- -- 40 -- --

Pollen 80 10* 10* -- 40 40 -- -- -- 80 100 --

Analytical Method: Analysis of Fungal Spores & Particulates by Optical Microscopy - Method: EMSL 05-TP-003, ASTM D7391

Abbreviations: s/m³ = spores per cubic meter of air;  < = less than; * = particles found at 300x



TABLE III - TOTAL SPORE SURFACE SAMPLING RESULTS

Fire Station 9
City of Long Beach

3917 Long Beach Blvd
Long Beach, CA

February 2, 2018
 Sample

No.
Location s/m

m²
Spore Type
(percentage)

18020208 Room 3 Containment: on desk top 1 Hyaline spores (100) - spores only

18020209 Room 3 Containment: on floor 0 None Detected 

18020210 Room 3 Containment: on joist 9 Cladosporium sp. (100) - spores only

18020211 Field Blank 0 None Detected 

Analytical Method: EMSL: MO41 (Microscopic Examination of Fungal Spores, Fungal Structures, Hyphae, and
other Particulates from Tape Samples

Professional Guidance <10 No Toxigenic Spore Types

Abbreviations: s/mm² = spores per square millimeter; % - per cent



TABLE IV - TOTAL SPORE AIR SAMPLING RESULTS

Fire Station 9
City of Long Beach

3917 Long Beach Blvd
Long Beach, CA

February 2, 2018
Sample No.: 18020201 18020202 18020203 18020204 18020205 18020206 18020207

Sample Location Front
(outdoors)

Outside room 3
Containment

Room 3 Containment Room 3 Containment Outside Room 3
Containment

Back 
(outdoors)

Field Blank

Time (min) 5 5 5 5 5 5 --

Air Volume (liters) 75.0 75.0 75.0 75.0 75.0 75.0 --

Total Count/m³ 3,720 240 10 40 280 3,650 No 
Trace

Alternaria 80 10 --

Ascospores 40 --

Aspergillus/
Penicillium

400 40 420 --

Basidiospores 680 80 680 --

Chaetomium --

Cladosporium 2,400 80 200 2,400 --

Epicoccum 10 10 --

Myxomycetes++ 80 80 40 40 80 --

Unidentified 40 --

Ulocladium 10 --

Hyphal Fragment 720 0 80 0 40 400 --

Insect Fragment 0 0 0 0 0 --

Pollen 420 10 40 10 0 590 --

Analytical Method: Analysis of Fungal Spores & Particulates by Optical Microscopy - Method: EMSL 05-TP-003, ASTM D7391

Abbreviations: s/m³ = spores per cubic meter of air;  < = less than; * = particles found at 300x



APPENDIX A
Laboratory Report and Chain of Custody



LA Testing
5431 Industrial Drive  Huntington Beach, CA  92649
Phone/Fax: (714) 828-4999 / (714) 828-4944
http://www.LATesting.com / gardengrovelab@latesting.com

32HEAL56
331801612Order ID:

Customer ID:
Customer PO:
Project ID:

Attn: 

Proj: 180117LA / City of LB - Fire Station #9 - Kitchen  3917 Long Beach Blvd., Long Beach, CA

Phone:       (714) 220-3922
Fax:       
Collected:       01/19/2018
Received:       01/19/2018
Analyzed:       01/20/2018

Joel Berman
Health Science Associates
10771 Noel Street
Los Alamitos, CA  90720

Lab Sample
Number Client Sample ID Location Fungal Identification Category

Test Report: Extended Microscopic Examination of Fungal Spores, Fungal Structures, Hyphae, and 
Other Particulates from Tape Samples (EMSL Method: M041)

331801612-0013 18011913 Kit cont b/s wallbrd brwn Hyaline spores 100%

total spores per mm sq = 1Comment:
331801612-0014 18011914 Kit cont top cont poly Hyaline spores 100%

total spores per mm sq = 2Comment:
331801612-0015 18011915 Kit cont joist nxt to jbox None Detected

total spores per mm sq = N/AComment:
331801612-0016 18011916 Kit cont floor Hyaline spores 100%

total spores per mm sq = 3Comment:
331801612-0017 18011917 Exer rm cont wall basebrd hght Hyaline spores 100%

total spores per mm sq = 3Comment:
331801612-0018 18011918 Exer rm cont wall blk smudge 6'' hght Hyaline spores 100%

total spores per mm sq = 1Comment:
331801612-0019 18011919 Exer rm cont floor None Detected

total spores per mm sq = N/AComment:
331801612-0020 18011920 Rm #3 cont on desktop Cladosporium sp. 50%

Hyaline spores 50%

total spores per mm sq = 5Comment:
331801612-0021 18011921 Rm #3 cont on wallbrd undr dsk b/s Basidiospores 4%

Chaetomium sp. 2%
Cladosporium sp. 13%
Hyaline spores 58%
Myxomycete sp. 18%
Stachybotrys sp. 4%

total spores per mm sq = 38Comment:
331801612-0022 18011922 Rm #3 cont floor Hyaline spores 100%

total spores per mm sq = 2Comment:
331801612-0023 18011923 Field blank None Detected

total spores per mm sq = N/AComment:

Samples were received in good condition unless otherwise noted on this report.
* Sample contains fruiting structures and/or hyphae associated with the spores.

AIHA-LAP, LLC--EMLAP Accredited #101650

Initial report from: 01/22/2018 07:02:49

Cecil Strait, Micro Laboratory Manager
 or Other Approved Signatory

Bipolaris++ = Bipolaris/Dreschlera/Exserohilum    Myxomycetes++ = Myxomycetes/Periconia/Smut
* = Sample contains fruiting structures and/or hyphae associated with the spores.

Category Count/area Analyzed

Rare
Low
Medium
High

1 to 10
11 to 100
101 to 1000
> 1000

Page 1 of 1

For Information on the fungi listed in this report please visit the Resources section at  www.emsl.com

Test Report DEVER2-7.30.1  Printed: 1/22/2018 07:02:49AM



http://www.LATesting.com / gardengrovelab@latesting.com
Tel/Fax: (714) 828-4999 / (714) 828-4944

5431 Industrial Drive Huntington Beach, CA  92649

LA Testing LA Testing Order: 331801612
Customer ID: 32HEAL56

Customer PO:
Project ID:

Joel BermanAttn: Phone: (714) 220-3922
Health Science Associates Fax:
10771 Noel Street Collected: 01/19/2018
Los Alamitos, CA  90720 Received: 01/19/2018

Analyzed: 01/20/2018
Project: 180117LA / City of LB - Fire Station #9 - Kitchen  3917 Long Beach Blvd., Long Beach, CA

Test Report: Air-O-Cell(�) Analysis of Fungal Spores & Particulates by Optical Microscopy (Methods EMSL 05-TP-003, ASTM D7391)

Lab Sample Number:
Client Sample ID:

Volume (L):
Sample Location

331801612-0001
18011901

75
Front

331801612-0002
18011902

75
O/S kit cont

331801612-0003
18011903

75
Kit cont

Spore Types Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total
Alternaria 6 300 1.3 1* 10* 0.3 - - -

Ascospores 12 510 2.2 - - - 1* 10* 3
Aspergillus/Penicillium 164 6920 29.4 5 200 6.9 4 200 60.6

Basidiospores 56 2400 10.2 8 300 10.4 1 40 12.1
Bipolaris++ - - - - - - - - -

Chaetomium - - - - - - - - -
Cladosporium 315 13300 56.5 54 2300 79.6 2 80 24.2

Curvularia - - - - - - - - -
Epicoccum 1* 10* 0 - - - - - -

Fusarium - - - - - - - - -
Ganoderma - - - - - - - - -

Myxomycetes++ 1 40 0.2 2 80 2.8 - - -
Pithomyces - - - - - - - - -

Rust - - - - - - - - -
Scopulariopsis - - - - - - - - -

Stachybotrys - - - - - - - - -
Torula - - - - - - - - -

Ulocladium 2* 30* 0.1 - - - - - -
Unidentifiable Spores - - - - - - - - -

Zygomycetes - - - - - - - - -
Nigrospora 1 40 0.2 - - - - - -

Polyschema - - - - - - - - -
Stemphylium - - - - - - - - -

Total Fungi 558 23550 100 70 2890 100 8 330 100
Hyphal Fragment 2 80 - - - - 1* 10* -
Insect Fragment 1 40 - 1 40 - - - -

Pollen 2 80 - 1* 10* - 1* 10* -
Analyt. Sensitivity 600x - 42 - - 42 - - 42 -
Analyt. Sensitivity 300x - 13* - - 13* - - 13* -

Skin Fragments (1-4) - 1 - - 2 - - 2 -
Fibrous Particulate (1-4) - 1 - - 1 - - 1 -

Background (1-5) - 2 - - 2 - - 1 -

Bipolaris++ = Bipolaris/Drechslera/Exserohilum
Myxomycetes++ = Myxomycetes/Periconia/Smut

High levels of background particulate can obscure spores and other particulates leading to underestimation. Background levels of 5 indicate an overloading of background particulates, prohibiting accurate detection and 
quantification. Present = Spores detected on overloaded samples. Results are not blank corrected unless otherwise noted. The detection limit is equal to one fungal spore, structure, pollen, fiber particle or insect fragment.  "*" 
Denotes particles found at 300X. "-"  Denotes not detected.  Due to method stopping rules, raw counts in excess of 100 are extrapolated based on the percentage analyzed.   EMSL maintains liability limited to cost of analysis.   This 
report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. 
Interpretation and use of test results are the responsibility of the client.  Samples received in good condition unless otherwise noted.

Samples analyzed by LA Testing Huntington Beach, CA AIHA-LAP, LLC EMLAP 101650

Initial report from: 01/22/2018 07:02:49

For information on the fungi listed in this report, please visit the Resources section at www.emsl.com

MIC_M001_0002_0001 1.71  Printed: 01/22/2018 07:03 AM Page 1 of 4



http://www.LATesting.com / gardengrovelab@latesting.com
Tel/Fax: (714) 828-4999 / (714) 828-4944

5431 Industrial Drive Huntington Beach, CA  92649

LA Testing LA Testing Order: 331801612
Customer ID: 32HEAL56

Customer PO:
Project ID:

Joel BermanAttn: Phone: (714) 220-3922
Health Science Associates Fax:
10771 Noel Street Collected: 01/19/2018
Los Alamitos, CA  90720 Received: 01/19/2018

Analyzed: 01/20/2018
Project: 180117LA / City of LB - Fire Station #9 - Kitchen  3917 Long Beach Blvd., Long Beach, CA

Test Report: Air-O-Cell(�) Analysis of Fungal Spores & Particulates by Optical Microscopy (Methods EMSL 05-TP-003, ASTM D7391)

Lab Sample Number:
Client Sample ID:

Volume (L):
Sample Location

331801612-0004
18011904

75
Kit cont

331801612-0005
18011905

75
O/S kit cont

331801612-0006
18011906

75
Back

Spore Types Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total
Alternaria - - - - - - 1* 10* 0.3

Ascospores 1* 10* 4.5 2 80 3 2 80 2.6
Aspergillus/Penicillium - - - 9 400 15.1 11 460 14.8

Basidiospores 1* 10* 4.5 3 100 3.8 23 970 31.2
Bipolaris++ - - - - - - - - -

Chaetomium - - - - - - - - -
Cladosporium 4 200 90.9 44 1900 71.7 35 1500 48.2

Curvularia - - - - - - 1 40 1.3
Epicoccum - - - - - - - - -

Fusarium - - - - - - - - -
Ganoderma - - - - - - - - -

Myxomycetes++ - - - 2 80 3 1 40 1.3
Pithomyces - - - - - - - - -

Rust - - - 1* 10* 0.4 - - -
Scopulariopsis - - - - - - 1* 10* 0.3

Stachybotrys - - - 2 80 3 - - -
Torula - - - - - - - - -

Ulocladium - - - - - - - - -
Unidentifiable Spores - - - - - - - - -

Zygomycetes - - - - - - - - -
Nigrospora - - - - - - - - -

Polyschema - - - - - - - - -
Stemphylium - - - - - - - - -

Total Fungi 6 220 100 63 2650 100 75 3110 100
Hyphal Fragment - - - - - - 1 40 -
Insect Fragment 1* 10* - - - - - - -

Pollen - - - 1 40 - 1 40 -
Analyt. Sensitivity 600x - 42 - - 42 - - 42 -
Analyt. Sensitivity 300x - 13* - - 13* - - 13* -

Skin Fragments (1-4) - 2 - - 2 - - 1 -
Fibrous Particulate (1-4) - 2 - - 2 - - 1 -

Background (1-5) - 1 - - 2 - - 2 -

Bipolaris++ = Bipolaris/Drechslera/Exserohilum
Myxomycetes++ = Myxomycetes/Periconia/Smut

High levels of background particulate can obscure spores and other particulates leading to underestimation. Background levels of 5 indicate an overloading of background particulates, prohibiting accurate detection and 
quantification. Present = Spores detected on overloaded samples. Results are not blank corrected unless otherwise noted. The detection limit is equal to one fungal spore, structure, pollen, fiber particle or insect fragment.  "*" 
Denotes particles found at 300X. "-"  Denotes not detected.  Due to method stopping rules, raw counts in excess of 100 are extrapolated based on the percentage analyzed.   EMSL maintains liability limited to cost of analysis.   This 
report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. 
Interpretation and use of test results are the responsibility of the client.  Samples received in good condition unless otherwise noted.

Samples analyzed by LA Testing Huntington Beach, CA AIHA-LAP, LLC EMLAP 101650

Initial report from: 01/22/2018 07:02:49

For information on the fungi listed in this report, please visit the Resources section at www.emsl.com

MIC_M001_0002_0001 1.71  Printed: 01/22/2018 07:03 AM Page 2 of 4



http://www.LATesting.com / gardengrovelab@latesting.com
Tel/Fax: (714) 828-4999 / (714) 828-4944

5431 Industrial Drive Huntington Beach, CA  92649

LA Testing LA Testing Order: 331801612
Customer ID: 32HEAL56

Customer PO:
Project ID:

Joel BermanAttn: Phone: (714) 220-3922
Health Science Associates Fax:
10771 Noel Street Collected: 01/19/2018
Los Alamitos, CA  90720 Received: 01/19/2018

Analyzed: 01/20/2018
Project: 180117LA / City of LB - Fire Station #9 - Kitchen  3917 Long Beach Blvd., Long Beach, CA

Test Report: Air-O-Cell(�) Analysis of Fungal Spores & Particulates by Optical Microscopy (Methods EMSL 05-TP-003, ASTM D7391)

Lab Sample Number:
Client Sample ID:

Volume (L):
Sample Location

331801612-0007
18011907

75
O/S exer cont

331801612-0008
18011908

75
Exer cont

331801612-0009
18011909

75
O/S rm #3 cont

Spore Types Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total
Alternaria - - - - - - - - -

Ascospores - - - - - - - - -
Aspergillus/Penicillium 6 300 30.9 5 200 71.4 11 460 43.8

Basidiospores 2 80 8.2 - - - 1 40 3.8
Bipolaris++ - - - - - - - - -

Chaetomium - - - - - - 1* 10* 1
Cladosporium 13 550 56.7 - - - 10 420 40

Curvularia - - - - - - - - -
Epicoccum - - - - - - - - -

Fusarium - - - - - - - - -
Ganoderma - - - - - - - - -

Myxomycetes++ 1 40 4.1 - - - 2 80 7.6
Pithomyces - - - - - - - - -

Rust - - - - - - - - -
Scopulariopsis - - - - - - - - -

Stachybotrys - - - 2 80 28.6 1 40 3.8
Torula - - - - - - - - -

Ulocladium - - - - - - - - -
Unidentifiable Spores - - - - - - - - -

Zygomycetes - - - - - - - - -
Nigrospora - - - - - - - - -

Polyschema - - - - - - - - -
Stemphylium - - - - - - - - -

Total Fungi 22 970 100 7 280 100 26 1050 100
Hyphal Fragment 1 40 - 1* 10* - - - -
Insect Fragment - - - - - - - - -

Pollen - - - - - - - - -
Analyt. Sensitivity 600x - 42 - - 42 - - 42 -
Analyt. Sensitivity 300x - 13* - - 13* - - 13* -

Skin Fragments (1-4) - 1 - - 2 - - 2 -
Fibrous Particulate (1-4) - 1 - - 1 - - 1 -

Background (1-5) - 2 - - 1 - - 2 -

Bipolaris++ = Bipolaris/Drechslera/Exserohilum
Myxomycetes++ = Myxomycetes/Periconia/Smut

High levels of background particulate can obscure spores and other particulates leading to underestimation. Background levels of 5 indicate an overloading of background particulates, prohibiting accurate detection and 
quantification. Present = Spores detected on overloaded samples. Results are not blank corrected unless otherwise noted. The detection limit is equal to one fungal spore, structure, pollen, fiber particle or insect fragment.  "*" 
Denotes particles found at 300X. "-"  Denotes not detected.  Due to method stopping rules, raw counts in excess of 100 are extrapolated based on the percentage analyzed.   EMSL maintains liability limited to cost of analysis.   This 
report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. 
Interpretation and use of test results are the responsibility of the client.  Samples received in good condition unless otherwise noted.

Samples analyzed by LA Testing Huntington Beach, CA AIHA-LAP, LLC EMLAP 101650

Initial report from: 01/22/2018 07:02:49

For information on the fungi listed in this report, please visit the Resources section at www.emsl.com

MIC_M001_0002_0001 1.71  Printed: 01/22/2018 07:03 AM Page 3 of 4



http://www.LATesting.com / gardengrovelab@latesting.com
Tel/Fax: (714) 828-4999 / (714) 828-4944

5431 Industrial Drive Huntington Beach, CA  92649

LA Testing LA Testing Order: 331801612
Customer ID: 32HEAL56

Customer PO:
Project ID:

Joel BermanAttn: Phone: (714) 220-3922
Health Science Associates Fax:
10771 Noel Street Collected: 01/19/2018
Los Alamitos, CA  90720 Received: 01/19/2018

Analyzed: 01/20/2018
Project: 180117LA / City of LB - Fire Station #9 - Kitchen  3917 Long Beach Blvd., Long Beach, CA

Test Report: Air-O-Cell(�) Analysis of Fungal Spores & Particulates by Optical Microscopy (Methods EMSL 05-TP-003, ASTM D7391)

Lab Sample Number:
Client Sample ID:

Volume (L):
Sample Location

331801612-0010
18011910

75
Rm #3 cont

331801612-0011
18011911

75
Front

331801612-0012
18011912

Field blank

Spore Types Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total
Alternaria 1* 10* 0.1 - - - - - -

Ascospores - - - 3 100 2.2 - - -
Aspergillus/Penicillium 287 12100 87.9 6 300 6.7 - - -

Basidiospores 3 100 0.7 15 630 14 - - -
Bipolaris++ - - - - - - - - -

Chaetomium 1 40 0.3 - - - - - -
Cladosporium 26 1100 8 80 3400 75.6 - - -

Curvularia - - - - - - - - -
Epicoccum - - - - - - - - -

Fusarium - - - - - - - - -
Ganoderma - - - - - - - - -

Myxomycetes++ 5 200 1.5 1 40 0.9 - - -
Pithomyces - - - - - - - - -

Rust - - - 1* 10* 0.2 - - -
Scopulariopsis - - - - - - - - -

Stachybotrys 4 200 1.5 1* 10* 0.2 - - -
Torula - - - - - - - - -

Ulocladium - - - - - - - - -
Unidentifiable Spores - - - - - - - - -

Zygomycetes - - - - - - - - -
Nigrospora - - - - - - - - -

Polyschema 1* 10* 0.1 - - - - - -
Stemphylium - - - 1* 10* 0.2 - - -

Total Fungi 328 13760 100 108 4500 100 - No Trace -
Hyphal Fragment 1 40 - - - - - - -
Insect Fragment 1 40 - - - - - - -

Pollen 2 80 - 3 100 - - - -
Analyt. Sensitivity 600x - 42 - - 42 - - 0 -
Analyt. Sensitivity 300x - 13* - - 13* - - 0* -

Skin Fragments (1-4) - 2 - - 1 - - - -
Fibrous Particulate (1-4) - 2 - - 1 - - - -

Background (1-5) - 2 - - 2 - - - -

Bipolaris++ = Bipolaris/Drechslera/Exserohilum
Myxomycetes++ = Myxomycetes/Periconia/Smut

High levels of background particulate can obscure spores and other particulates leading to underestimation. Background levels of 5 indicate an overloading of background particulates, prohibiting accurate detection and 
quantification. Present = Spores detected on overloaded samples. Results are not blank corrected unless otherwise noted. The detection limit is equal to one fungal spore, structure, pollen, fiber particle or insect fragment.  "*" 
Denotes particles found at 300X. "-"  Denotes not detected.  Due to method stopping rules, raw counts in excess of 100 are extrapolated based on the percentage analyzed.   EMSL maintains liability limited to cost of analysis.   This 
report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. 
Interpretation and use of test results are the responsibility of the client.  Samples received in good condition unless otherwise noted.

Samples analyzed by LA Testing Huntington Beach, CA AIHA-LAP, LLC EMLAP 101650

Initial report from: 01/22/2018 07:02:49

For information on the fungi listed in this report, please visit the Resources section at www.emsl.com

MIC_M001_0002_0001 1.71  Printed: 01/22/2018 07:03 AM Page 4 of 4
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OrderID: 331801612

Page 4 Of 4



LA Testing
5431 Industrial Drive  Huntington Beach, CA  92649
Phone/Fax: (714) 828-4999 / (714) 828-4944
http://www.LATesting.com / gardengrovelab@latesting.com

32HEAL56
331802950Order ID:

Customer ID:
Customer PO:
Project ID:

Attn: 

Proj: 180117LA/ City of Long Beach Fire Station #9/ 3917 Long Beach Blvd. Long Beach, CA 90807

Phone:       (714) 220-3922
Fax:       
Collected:       02/02/2018
Received:       02/02/2018
Analyzed:       02/05/2018

Joel Berman
Health Science Associates
10771 Noel Street
Los Alamitos, CA  90720

Lab Sample
Number Client Sample ID Location Fungal Identification Category

Test Report: Extended Microscopic Examination of Fungal Spores, Fungal Structures, Hyphae, and 
Other Particulates from Tape Samples (EMSL Method: M041)

331802950-0008 18020208 Containment room 3, desk Hyaline spores 100%

Total spores per mm sq.= 1Comment:
331802950-0009 18020209 Containment room 3, floor None Detected

Total spores per mm sq.= NAComment:
331802950-0010 18020210 Containment room 3, joist Cladosporium sp. 100%

Total spores per mm sq.= 9Comment:
331802950-0011 18020211 Field blank None Detected

Total spores per mm sq.= NAComment:

Samples were received in good condition unless otherwise noted on this report.
* Sample contains fruiting structures and/or hyphae associated with the spores.

AIHA-LAP, LLC--EMLAP Accredited #101650

Initial report from: 02/05/2018 10:42:13

Cecil Strait, Micro Laboratory Manager
 or Other Approved Signatory

Bipolaris++ = Bipolaris/Dreschlera/Exserohilum    Myxomycetes++ = Myxomycetes/Periconia/Smut
* = Sample contains fruiting structures and/or hyphae associated with the spores.

Category Count/area Analyzed

Rare
Low
Medium
High

1 to 10
11 to 100
101 to 1000
> 1000

Page 1 of 1

For Information on the fungi listed in this report please visit the Resources section at  www.emsl.com

Test Report DEVER2-7.30.1  Printed: 2/05/2018 10:42:13AM



O
r
d
e
r
I
D
:
 
3
3
1
8
0
2
9
5
0

P
a
g
e
 
1
 
O
f
 

2



O
r
d
e
r
I
D
:
 
3
3
1
8
0
2
9
5
0

P
a
g
e
 
2
 
O
f
 

2



http://www.LATesting.com / gardengrovelab@latesting.com
Tel/Fax: (714) 828-4999 / (714) 828-4944

5431 Industrial Drive Huntington Beach, CA  92649

LA Testing LA Testing Order: 331802950
Customer ID: 32HEAL56

Customer PO:
Project ID:

Joel BermanAttn: Phone: (714) 220-3922
Health Science Associates Fax:
10771 Noel Street Collected: 02/02/2018
Los Alamitos, CA  90720 Received: 02/02/2018

Analyzed: 02/05/2018
Project: 180117LA/ City of Long Beach Fire Station #9/ 3917 Long Beach Blvd. Long Beach, CA 90807

Test Report: Air-O-Cell(�) Analysis of Fungal Spores & Particulates by Optical Microscopy (Methods EMSL 05-TP-003, ASTM D7391)

Lab Sample Number:
Client Sample ID:

Volume (L):
Sample Location

331802950-0001
18020201

75
Front

331802950-0002
18020202

75
Outside containment room 3

331802950-0003
18020203

75
Containment room 3

Spore Types Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total
Alternaria 2 80 2.2 - - - - - -

Ascospores 1 40 1.1 - - - - - -
Aspergillus/Penicillium 9 400 10.8 - - - - - -

Basidiospores 16 680 18.3 2 80 33.3 - - -
Bipolaris++ 1 40 1.1 - - - - - -

Chaetomium - - - - - - - - -
Cladosporium 58 2400 64.5 2 80 33.3 - - -

Curvularia - - - - - - - - -
Epicoccum - - - - - - 1* 10* 100

Fusarium - - - - - - - - -
Ganoderma - - - - - - - - -

Myxomycetes++ 2 80 2.2 2 80 33.3 - - -
Pithomyces - - - - - - - - -

Rust - - - - - - - - -
Scopulariopsis - - - - - - - - -

Stachybotrys - - - - - - - - -
Torula - - - - - - - - -

Ulocladium - - - - - - - - -
Unidentifiable Spores - - - - - - - - -

Zygomycetes - - - - - - - - -
Total Fungi 89 3720 100 6 240 100 1 10 100

Hyphal Fragment 17 720 - - - - 2 80 -
Insect Fragment - - - - - - - - -

Pollen 10 420 - 1* 10* - 1 40 -
Analyt. Sensitivity 600x - 42 - - 42 - - 42 -
Analyt. Sensitivity 300x - 13* - - 13* - - 13* -

Skin Fragments (1-4) - 1 - - 2 - - 2 -
Fibrous Particulate (1-4) - 1 - - 1 - - 1 -

Background (1-5) - 2 - - 2 - - 1 -

Bipolaris++ = Bipolaris/Drechslera/Exserohilum
Myxomycetes++ = Myxomycetes/Periconia/Smut

High levels of background particulate can obscure spores and other particulates leading to underestimation. Background levels of 5 indicate an overloading of background particulates, prohibiting accurate detection and 
quantification. Present = Spores detected on overloaded samples. Results are not blank corrected unless otherwise noted. The detection limit is equal to one fungal spore, structure, pollen, fiber particle or insect fragment.  "*" 
Denotes particles found at 300X. "-"  Denotes not detected.  Due to method stopping rules, raw counts in excess of 100 are extrapolated based on the percentage analyzed.   EMSL maintains liability limited to cost of analysis.   This 
report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. 
Interpretation and use of test results are the responsibility of the client.  Samples received in good condition unless otherwise noted.

Samples analyzed by LA Testing Huntington Beach, CA AIHA-LAP, LLC EMLAP 101650

Initial report from: 12/31/1899 00:00:00

For information on the fungi listed in this report, please visit the Resources section at www.emsl.com

MIC_M001_0002_0001 1.71  Printed: 02/05/2018 14:41 PM Page 1 of 3



http://www.LATesting.com / gardengrovelab@latesting.com
Tel/Fax: (714) 828-4999 / (714) 828-4944

5431 Industrial Drive Huntington Beach, CA  92649

LA Testing LA Testing Order: 331802950
Customer ID: 32HEAL56

Customer PO:
Project ID:

Joel BermanAttn: Phone: (714) 220-3922
Health Science Associates Fax:
10771 Noel Street Collected: 02/02/2018
Los Alamitos, CA  90720 Received: 02/02/2018

Analyzed: 02/05/2018
Project: 180117LA/ City of Long Beach Fire Station #9/ 3917 Long Beach Blvd. Long Beach, CA 90807

Test Report: Air-O-Cell(�) Analysis of Fungal Spores & Particulates by Optical Microscopy (Methods EMSL 05-TP-003, ASTM D7391)

Lab Sample Number:
Client Sample ID:

Volume (L):
Sample Location

331802950-0004
18020204

75
Containment room 3

331802950-0005
18020205

75
Outside containment room 3

331802950-0006
18020206

75
Back

Spore Types Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total Raw Count Count/m³ % of Total
Alternaria - - - - - - 1* 10* 0.3

Ascospores - - - - - - - - -
Aspergillus/Penicillium - - - 1 40 14.3 10 420 11.5

Basidiospores - - - - - - 16 680 18.6
Bipolaris++ - - - - - - - - -

Chaetomium - - - - - - - - -
Cladosporium - - - 4 200 71.4 56 2400 65.8

Curvularia - - - - - - - - -
Epicoccum - - - - - - 1* 10* 0.3

Fusarium - - - - - - - - -
Ganoderma - - - - - - - - -

Myxomycetes++ 1 40 100 1 40 14.3 2 80 2.2
Pithomyces - - - - - - - - -

Rust - - - - - - - - -
Scopulariopsis - - - - - - - - -

Stachybotrys - - - - - - - - -
Torula - - - - - - - - -

Ulocladium - - - - - - 1* 10* 0.3
Unidentifiable Spores - - - - - - 1 40 1.1

Zygomycetes - - - - - - - - -
Total Fungi 1 40 100 6 280 100 88 3650 100

Hyphal Fragment - - - 1 40 - 9 400 -
Insect Fragment - - - - - - - - -

Pollen 1* 10* - - - - 14 590 -
Analyt. Sensitivity 600x - 42 - - 42 - - 42 -
Analyt. Sensitivity 300x - 13* - - 13* - - 13* -

Skin Fragments (1-4) - 2 - - 2 - - 1 -
Fibrous Particulate (1-4) - 1 - - 1 - - 1 -

Background (1-5) - 1 - - 2 - - 2 -

Bipolaris++ = Bipolaris/Drechslera/Exserohilum
Myxomycetes++ = Myxomycetes/Periconia/Smut

High levels of background particulate can obscure spores and other particulates leading to underestimation. Background levels of 5 indicate an overloading of background particulates, prohibiting accurate detection and 
quantification. Present = Spores detected on overloaded samples. Results are not blank corrected unless otherwise noted. The detection limit is equal to one fungal spore, structure, pollen, fiber particle or insect fragment.  "*" 
Denotes particles found at 300X. "-"  Denotes not detected.  Due to method stopping rules, raw counts in excess of 100 are extrapolated based on the percentage analyzed.   EMSL maintains liability limited to cost of analysis.   This 
report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. 
Interpretation and use of test results are the responsibility of the client.  Samples received in good condition unless otherwise noted.

Samples analyzed by LA Testing Huntington Beach, CA AIHA-LAP, LLC EMLAP 101650

Initial report from: 12/31/1899 00:00:00

For information on the fungi listed in this report, please visit the Resources section at www.emsl.com

MIC_M001_0002_0001 1.71  Printed: 02/05/2018 14:41 PM Page 2 of 3



http://www.LATesting.com / gardengrovelab@latesting.com
Tel/Fax: (714) 828-4999 / (714) 828-4944

5431 Industrial Drive Huntington Beach, CA  92649

LA Testing LA Testing Order: 331802950
Customer ID: 32HEAL56

Customer PO:
Project ID:

Joel BermanAttn: Phone: (714) 220-3922
Health Science Associates Fax:
10771 Noel Street Collected: 02/02/2018
Los Alamitos, CA  90720 Received: 02/02/2018

Analyzed: 02/05/2018
Project: 180117LA/ City of Long Beach Fire Station #9/ 3917 Long Beach Blvd. Long Beach, CA 90807

Test Report: Air-O-Cell(�) Analysis of Fungal Spores & Particulates by Optical Microscopy (Methods EMSL 05-TP-003, ASTM D7391)

Lab Sample Number:
Client Sample ID:

Volume (L):
Sample Location

331802950-0007
18020207

Field blank

331802950-9901
Dummy

9999
Dummy

331802950-9902
Dummy

9999
Dummy

Spore Types Raw Count Count/m³ % of Total - - - - - -
Alternaria - - - - - - - - -

Ascospores - - - - - - - - -
Aspergillus/Penicillium - - - - - - - - -

Basidiospores - - - - - - - - -
Bipolaris++ - - - - - - - - -

Chaetomium - - - - - - - - -
Cladosporium - - - - - - - - -

Curvularia - - - - - - - - -
Epicoccum - - - - - - - - -

Fusarium - - - - - - - - -
Ganoderma - - - - - - - - -

Myxomycetes++ - - - - - - - - -
Pithomyces - - - - - - - - -

Rust - - - - - - - - -
Scopulariopsis - - - - - - - - -

Stachybotrys - - - - - - - - -
Torula - - - - - - - - -

Ulocladium - - - - - - - - -
Unidentifiable Spores - - - - - - - - -

Zygomycetes - - - - - - - - -
Total Fungi - No Trace - - - - - - -

Hyphal Fragment - - - - - - - - -
Insect Fragment - - - - - - - - -

Pollen - - - - - - - - -
Analyt. Sensitivity 600x - 0 - - - - - - -
Analyt. Sensitivity 300x - 0* - - - - - - -

Skin Fragments (1-4) - - - - - - - - -
Fibrous Particulate (1-4) - - - - - - - - -

Background (1-5) - - - - - - - - -

Bipolaris++ = Bipolaris/Drechslera/Exserohilum
Myxomycetes++ = Myxomycetes/Periconia/Smut

High levels of background particulate can obscure spores and other particulates leading to underestimation. Background levels of 5 indicate an overloading of background particulates, prohibiting accurate detection and 
quantification. Present = Spores detected on overloaded samples. Results are not blank corrected unless otherwise noted. The detection limit is equal to one fungal spore, structure, pollen, fiber particle or insect fragment.  "*" 
Denotes particles found at 300X. "-"  Denotes not detected.  Due to method stopping rules, raw counts in excess of 100 are extrapolated based on the percentage analyzed.   EMSL maintains liability limited to cost of analysis.   This 
report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. 
Interpretation and use of test results are the responsibility of the client.  Samples received in good condition unless otherwise noted.

Samples analyzed by LA Testing Huntington Beach, CA AIHA-LAP, LLC EMLAP 101650

Initial report from: 12/31/1899 00:00:00

For information on the fungi listed in this report, please visit the Resources section at www.emsl.com

MIC_M001_0002_0001 1.71  Printed: 02/05/2018 14:41 PM Page 3 of 3
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APPENDIX B
Photographs



City of Long Beach-Fire Station #9
3917 Long Beach Blvd.

Long Beach, CA
Post Remediation Survey – HSA Project Number 180117LA

January 19, 2018



Pic 001_r-Outside front Pic 002_r

Pic 003_r-Outside kitchen containment Pic 004_r



Pic 005_r Pic 006_r

Pic 007_r-Inside kitchen containment Pic 008_r



Pic 009_r-Inside kitchen containment Pic 010_r

Pic 011_r-Outside kitchen containment Pic 012_r



Pic 013_r-Outdoor, back Pic 014_r

Pic 015_r-Outside exercise containment Pic 016_r



Pic 017_r-Inside exercise containment Pic 018_r

Pic 019_r-Slate room 3 containment Pic 020_r-Air sample outside room 3 containment



Pic 021_r Pic 022_r-Air sample inside room 3 containment

Pic 023_r Pic 024_r-Outdoors front



Pic 025_r Pic 026_r

Pic 027_r-Surface sample 1800913 in kitchen Pic 028_r



Pic 029_r Pic 030_r

Pic 031_r-Surface sample 18011914 kitchen Pic 032_r



Pic 033_r-Surface sample 18011915 kitchen Pic 034_r

Pic 035_r Pic 036_r-Surface sample 18011916-kitchen



Pic 037_r Pic 038_r

Pic 039_r Pic 040_r



Pic 041_r Pic 042_r

Pic 043_r Pic 044_r-end of kitchen containment photos



Pic 045_r-Surface sample 18011917-exercise room Pic 046_r

Pic 047_r-Surface sample 18011918-exercise room Pic 048_r



Pic 049_r-Surface sample 18011919-exercise room Pic 050_r

Pic 051_r Pic 052_r



Pic 053_r Pic 054_r

Pic 055_r Pic 056_r



Pic 057_r Pic 058_r-End of exercise room photographs

Pic 059_r-Surface sample 18011920-Room 3 containment Pic 060_r-Surface sample 18011921-Room 3 containment



Pic 061_r-Surface sample 18011922-Room 3 containment Pic 062_r

Pic 063_r Pic 064_r



Pic 065_r Pic 066_r-End of room 3 containment photos



City of Long Beach-Fire Station #9
3917 Long Beach Blvd.

Long Beach, CA
Post Remediation Survey – HSA Project Number 

180117LA
February 2, 2018



Pic 1 Front of Station Pic 2Front of Station

Pic 3 Room 3 Pic 4 Room 3 Outside Containment



Pic 5 Room 3 Outside Containment Pic 6 Room 3 Containment

Pic 7 Room 3 Containment Pic 8 Room 3 Containment



Pic 9 Room 3 Containment Pic 10 Room 3 Outside Containment

Pic 11 Room 3 Outside Containment Pic 12 Back



Pic 13 Back Pic 14 Room 3 Containment Surface Sample

Pic 15Room 3 Containment Surface Sample Pic 16 Room 3 Containment Surface Sample



Pic 17 Room 3 Containment Surface Sample Pic 18 Room 3 Containment Surface Sample

Pic 19 Room 3 Containment Surface Sample Pic 20  General



Pic 21  General Pic 22  General

Pic 23  General Pic 24  General



Pic 25  General Pic 26  General

Pic 27  General Pic 28  General



Pic 29  General Pic 30  General

Pic 31  General Pic 32  General



Pic 33  General Pic 34  General

Pic 35  General Pic 36  General



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Quarterly Industrial Hygiene Inspection (7/12/2018) 



Quarterly Industrial Hygiene Inspection

Performed at

City of Long Beach
Fire Station #9

3917 Long Beach Blvd.
Long Beach, California  

Performed on June 4, 2018

Submitted To

Paul Alvarado
Battalion Chief

City of Long Beach
Fire Department Headquarters

3205 Lakewood Blvd
Long Beach, CA  90808

HSA Project Number 180259LA

 Report Date

July 12, 2018

Prepared By,

Howard J. Ozar, CIH
Industrial Hygienist

Reviewed By,

Joel I. Berman, CIH, CSP, CAC, CIAQM
Vice President



EXECUTIVE SUMMARY

On June 4, 2018, Health Science Associates (HSA) performed a Quarterly Industrial Hygiene
Inspection at the City of Long Beach Fire Station #9, located at 3917 Long Beach Blvd., Long
Beach, California. 

The purpose of this inspection was to perform the following:  a visual inspection of the station to
document general cleanliness of the surfaces in the building; an inspection of the attic space, the
accessible roof areas, and the crawlspace under the first floor bathroom/shower area of the
station; a moisture intrusion evaluation of the fire station using primarily a non-penetrating
moisture meter and an inferred camera (the intention is to detect water leaks as early as possible);
use a particle counter to determine the concentration of air borne dust in the station as compared
to the outdoor environment; utilize a photo ionization detector (PID) with sensitively to detect
volatile organic compounds (VOCs) in parts per billion (ppb) range to determine whether there is
any measurable levels above background/outside; and then the monitoring results were then
evaluated and compared with background levels,  Indoor Air Quality (IAQ) guidelines
recommended by the American Society of Heating Refrigeration and Air Conditioning Engineers
(ASHRAE), other guidelines and published references.

The background related to this fire station is that previously, there have been various IAQ and
water intrusion issues in the fire station for an extended period of time.  It was determined that
there was fungal growth in the building and that the interior of the building had a heavy layer of
built-up dust on various surfaces (see HSA project number reports 180034LA, 180081LA, and
180117LA).  After the fungal remediation, HSA performed post fungal total spore air and surface
remediation sampling to confirm that the remediation was successful and to document the
cleanliness of the station (HSA Report 180117LA).

The results of this evaluation appears to document that there has been visible improvement in the
general cleanliness of the fire station.  However, when inspecting horizontal surfaces “white
glove tests” three rooms stood out as having more dirt/grim then others.  They were the exercise
room on top of the vending machine, the kitchen, and the 2nd floor TV & Bedrooms.  Additional
surface cleaning is recommended in these rooms.

There were three areas that were measured which showed an elevated moisture level of moisture
using the Tramex moisture meter.  These areas were the 1st floor bathroom, captain’s office, and
2nd floor bedroom #3 and bathroom.  HSA believes these were false positives due to the
characteristic of the instrument based on our visual observations.  It is recommended to follow-
up with a Delmhorst BD-2100 meter which penetrates inside the wood or plaster for
conformation.

i



EXECUTIVE SUMMARY (CONTINUED)

Particle count levels in the kitchen, captain's office, and 2nd Floor Bedroom #3 were elevated as
compared to other areas sampled.  The kitchen and captain's office had finer particulate from 0.3
micrometers (µm) to 5 µm in size.  The 2nd Floor Bedroom #3 were larger, 10 µm in size.  It is
recommended to re-clean these areas to see if the airborne levels are reduced during the next
inspection.

VOCs levels were within normal range.  The area of the kitchen had the greatest level of
measurable VOCs of 385 ppb.  Normal levels range between 1,000 - 2,000 ppb; greater levels,
trigger requirements to identify the sources and eliminate or reduce their VOC emission.  For
example, carpet glues or garage chemicals.

It is recommended to clean the storage closet under the hall stairwell to gain access to crawlspace
for future inspection (i.e., gain access).

The roof drains on the second floor balcony need to be cleaned of leaves and other trash.  This
could cause future water leaks indoors and lead to possible mold growth.

The hallway floor had some noticeable debris and should be vacuumed.  

This report was prepared for use by City of Long Beach in evaluating the subject location.  The
information contained within this report is as factual as possible and the opinions related herein
are based on HSA’s experience in similar investigations.  No warranty, therefore, is made to any
persons other than City of Long Beach regarding the conclusions or recommendations included
within this report.  HSA will not release copies to a third party without prior written consent of 
City of Long Beach

ii
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1.0 INTRODUCTION

1.1 On June 4, 2018, Health Science Associates (HSA) performed a Quarterly
Industrial Hygiene Inspection at the City of Long Beach Fire Station #9, located at
3917 Long Beach Blvd., Long Beach, California.

1.2 Project inspection was performed by Howard J. Ozar, Certified Industrial
Hygienist (CIH), assisted by Bryan Irvin, Industrial Hygiene Technician.

1.3 Task set-up, project management, and report review were performed by Joel I.
Berman, CIH, CSP, Certified Asbestos Consultant (CAC), Certified Indoor Air
Quality Manager (CIAQM), Vice President.

1.4 Purpose

1.4.1 Perform a visual inspection of the station to document general cleanliness
of the surfaces in the building.

1.4.2 Perform an inspection of the attic space, the accessible roof areas, and the
crawlspace under the first floor bathroom/shower area of the station.

1.4.3 Perform a moisture intrusion evaluation of the fire station using primarily
a non-penetrating moisture meter and an inferred camera.  The intention is
to detect water leaks as early as possible.

1.4.4 Use a particle counter to determine the concentration of air borne dust in
the station as compared to the outdoor environment.

1.4.5 Utilize a photo ionization detector (PID) with sensitively to detect volatile
organic compounds (VOCs) in parts per billion (ppb) range to determine
whether there is any measurable levels above background/outside.

1.5 The monitoring results were then evaluated and compared with background levels, 
Indoor Air Quality (IAQ) guidelines recommended by the American Society of
Heating Refrigeration and Air Conditioning Engineers (ASHRAE), other
guidelines and published references.

2.0 BACKGROUND

2.1 The background related to this fire station is that previously, there have been
various IAQ and water intrusion issues in the fire station for an extended period of
time.  It was determined that there was fungal growth in the building and that the
interior of the building had a heavy layer of built-up dust on various surfaces (see
HSA project number reports 180034LA, 180081LA, and 180117LA).  

1



2.2 After the fungal remediation, HSA performed post fungal total spore air and
surface remediation sampling to confirm that the remediation was successful
(HSA Report 180117LA).  

2.3 After the post fungal remediation sampling determined that the containments
could be removed, then a complete and thorough cleaning of the fire station was
performed to clean the years of settled dust on various surfaces.  HSA also
recommended that thorough cleaning be instituted in the fire station to prevent
significant dust build-up for recurring.  

2.4 A visual inspection was performed in the fire station after the thorough cleaning
was completed (HSA Report 180117LA).

3.0 ASSESSMENT

3.1 Visual Inspection

3.1.1 A visual inspection of the station was conducted to document general
cleanliness of surfaces.  This was done by direct observation and by "white
glove testing" to determine the extent of cleanliness.

3.1.2 The inspection also included the attic space, the accessible roof areas, and
the crawlspace under the first floor bathroom/shower area of the station.

3.2 Moisture Inspection

Moisture readings were taken from the drywall/plaster in various areas in the attic,
under the stairwell in closet, exercise room, bathrooms, captain’s office, garage,
movie room, bedrooms, and kitchen.  All measurements indicated that the walls
were dry.  Measurements were taken with a non-penetrating (non-destructive)
meter.

3.3 Particle Counter

3.3.1 Measurements of particle counts were collected from the exercise room,
captain’s office, kitchen, garage, outside front, locker area,
shower/bathroom, movie room, rm. #3 bedroom, outside roof, and hallway
1st floor.

3.3.2 Measurements were analyzed by ranking particle counts from “1" greatest
number of particles to “3" the third highest particle count.  They were also
compared to outdoors.

2



3.4 VOCs

3.4.1 Measurements of VOCs were collected from the exercise room, captain’s
office, kitchen, garage, outside front, locker area, shower/bathroom, movie
room, rm. #3 bedroom, outside roof, and hallway 1st floor.

3.4.2 Measurements were analyzed by ranking VOC concentrations from “1"
greatest concentration in parts per million (ppm) to “3" the third highest
concentration in ppm.  They were also compared to outdoors levels.

3.5 Roof Inspection

Debris build-up was observed inside the drainage scuppers, particularly on the
south side of the building.

4.0 METHODS

4.1 A RAE ppbRAE 3000 Photo Ionization Detector (PID) which can measure VOC
levels in parts per billion (ppb) was used to measure indoor and outdoor VOC
levels.

4.2 A TSI 9306V Aerotrak handheld particle counter was used to measure indoor and
outdoor particle levels.

4.3 A Tramex handheld moisture meter that was used to measure levels of moisture in
building materials.  This is a non-destructive type instrument that is based on
surface resistance.

4.4 A FLIR inferred camera was used to measure surface temperature of various
surfaces in the building.  Cold surface areas in are represented by “blue”, which
usually indicate wet areas due to the cooling effect of evaporating moisture on
surfaces.

5.0 STANDARDS AND GUIDELINES

5.1 Occupational Exposures

To assess the extent of exposure, survey results are compared with regulatory
standards and/or professionally recommended guidelines.  For occupational
exposures, reference values are published by the American Conference of
Governmental Industrial Hygienists (ACGIH) and regulatory standards are set by
both federal and state Occupational Safety and Health Administrations, OSHA
and Cal/OSHA.

3



5.1.1 Both the regulatory standards and ACGIH guidelines are designed to
protect workers from exposures to unhealthful concentrations of
substances.  However, the levels established by these bodies may not
necessarily eliminate all effects for all people, e.g., mild irritations,
response to odors, unique sensitivities, etc.

5.1.2 California OSHA

Regulatory limits are described as permissible exposure limits (PELs),
action levels (ALs), ceiling (C) limits, and/or short-term exposure limits
(STELs).

5.1.3 ACGIH

The ACGIH identifies its recommendations as threshold limit values
(TLVs), ceiling (C) limits, and short-term exposure limits (STELs).

5.1.4 PELs, ALs, and TLVs are expressed as 8-hour TWAs for a normal
eight-hour workday and a forty-hour workweek, to which nearly all
workers may be repeatedly exposed, day after day, without adverse effect.1
Ceiling limits should never be exceeded, even for brief periods.  STELs
generally refer to concentrations to which workers can be exposed for a
short period of time without suffering from irritation, chronic, or
irreversible tissue damage or narcosis of sufficient degree to increase the
likelihood of accidental injury, impair self-rescue, or materially reduce
work efficiency, and provided that the daily TLV-TWA is not exceeded. 
The STEL is not a separate, independent exposure limit; rather, it
supplements the TWA where there are recognized acute effects from a
substance whose toxic effects are primarily of a chronic nature.

5.2 IAQ

5.2.1 Sick building syndrome (SBS) and IAQ concerns rarely, if ever, involve
exposures to substances at PEL or TLV levels.  The control of SBS and
IAQ concerns in non-industrial environments are generally based on
perceived air quality, ventilation systems' characteristics, operational
performance, and quality of system maintenance (PM).

5.2.1.1 ASHRAE Standard 62.1 - 2010, "Ventilation for Acceptable
Indoor Air Quality".2

12018 Threshold Limit Values for Chemical Substances and Physical Agents and
Biological Exposure Indices, American Conference of Governmental Industrial Hygienists, p. 4.

2American Society of Heating, Refrigerating, and Air-Conditioning Engineers,
"Ventilation for Acceptable Indoor Air Quality",  ASHRAE 62.1-2010, Atlanta, GA, American
Society of Heating, Refrigerating, and Air-Conditioning Engineers, 2010.
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2.1.1.1 The purpose of this standard is to specify minimum
ventilation rates and other measures intended to provide
indoor air quality that is acceptable to human occupants and
that minimize adverse health effects.  The standard is
intended to be used as a guide to help improve IAQ in
existing buildings or a design standard in construction
specifications.

2.1.1.2 On method to determine acceptable air quality is achieved
within the space by controlling identified contaminants of
concern (COC) and comparison of their concentration with
IAQ references (normal or trigger/action responses); the
generally perceived air quality by occupant percentage (if
poor then increase fresh air flow);  mass balance analysis
(air dilution) to determine proper fresh minimum
requirements; and/or a variation of Ventilation Rate
Procedures and IAQ Procedures.

5.2.2 The following table represents many of the IAQ reference levels that are
typically compared with measured contaminate levels in IAQ surveys.
Typical indoor concentrations are provided along with levels above
identified trigger concentrations indicating the need for further
investigations.

Test Typical Indoor Concentration Trigger Concentration
Asbestos <0.01 f/cc >0.01 f/cc
Bioaerosols Varies 2-3 Times Greater than Other

Spaces or Outdoors
Carbon Dioxide 400-1000 ppm 800 ppm

700 ppm +Background
Carbon Monoxide 1-3 ppm >5 ppm
Formaldehyde 0.01-0.05 ppm >0.05 ppm
Moisture Varies 40- 60 %
Nitrogen Dioxide 0.01-0.05 ppm >0.05 ppm
Odors None Detectable for Extended

Time
Ozone 0.01-0.02 ppm >0.05 ppm
Particles (Dust) <50 µg/m3 (total) >50 µg/m3

Radon <0.5 pCi/L >4 pCi/L
VOCs <300  µg/m3

1-2 ppm
300  µg/m3  to 3000  µg/m3

Depending on Chemicals
Ref. - IAQ and HVAC Workbook, 4th Edition, Revised and Updated 2001, D.Jeff Burton,
CIH,PE, CSP, ISBN 1-883992-16-8, Contaminant Concentration Checklist, p. A-27

Table:  Indoor Air Quality Typical and Trigger Levels

6.0 SURVEY RESULTS, DISCUSSION, AND RECOMMENDATIONS

6.1 The results tables relating to this survey are listed below.
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6.1.1 Table I - Visual Inspection.

6.1.2 Table II - Moisture Meter.

6.1.3 Table III - Particle Counter.

6.1.4 Table IV - Volatile Organic Compounds.

6.2 Appendices

6.2.1 Calibration Documentation are provided in APPENDIX I - Calibration
Certificates. 

6.2.2 Project photographs are provided in APPENDIX II - Photographs.

6.3 Findings

6.3.1 There appears to be a visible improvement in the general cleanliness of the
fire station.  However, when inspecting horizontal surfaces “white glove
tests” three rooms stood out as having more dirt/grim then others.  They
were the exercise room on top of the vending machine, the kitchen, and
the 2nd floor TV & Bedrooms.  Additional surface cleaning is
recommended in these rooms.

6.3.2 There were three areas that were measured which showed an elevated
moisture level of moisture using the Tramex moisture meter.  These areas
were the 1st floor bathroom, captain’s office, and 2nd floor bedroom #3 and
bathroom.  HSA believes these were false positives due to the
characteristic of the instrument based on our visual observations.  It is
recommended to follow-up with a Delmhorst BD-2100 meter which
penetrates inside the wood or plaster for conformation.

6.3.3 Particle count levels in the kitchen, captain's office, and 2nd Floor
Bedroom #3 were elevated as compared to other areas sampled.  The
kitchen and captain's office had finer particulate from 0.3 micrometers
(µm) to 5 µm in size.  The 2nd Floor Bedroom #3 were larger, 10 µm in
size.  It is recommended to re-clean these areas to see if the airborne levels
are reduced during the next inspection.

6.3.4 VOCs levels were within normal range.  The area of the kitchen had the
greatest level of measurable VOCs of 385 ppb.  Normal levels range
between 1,000 - 2,000 ppb; greater levels, trigger requirements to identify
the sources and eliminate or reduce their VOC emission.  For example,
carpet glues or garage chemicals.

6.3.5 It is recommended to clean the storage closet under the hall stairwell to
gain access to crawlspace for future inspection (i.e., gain access).

6



6.3.6 The roof drains on the second floor balcony need to be cleaned of leaves
and other trash.  This could cause future water leaks indoors and lead to
possible mold growth.

6.3.7 The hallway floor had some noticeable debris and should be vacuumed.  

6.4 This report was prepared for use by City of Long Beach in evaluating the subject
location.  The information contained within this report is as factual as possible
and the opinions related herein are based on HSA’s experience in similar
investigations.  No warranty, therefore, is made to any persons other than City of
Long Beach regarding the conclusions or recommendations included within this
report.  HSA will not release copies to a third party without prior written consent
of  City of Long Beach.
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Table I - Visual Inspection

City of Long Beach Fire Station #9
3917 Long Beach Blvd.
Long Beach, California  

June 4, 2018

Description Evaluation Comment

General Areas Satisfactory

Crawlspace No Access Recommend clearing closet/access under stairwell of
all boxes and stored material for next inspection.

Attic Space Satisfactory Noticeable difference.  Much cleaner/less dust.

Under Stairwell Closet No Access Recommend clearing closet/access under stairwell of
all boxes and stored material.

Exercise Room Improvement Horizontal Surfaces Dusty/Grimy (white glove tests)

1st Floor Bathroom Shower Room Satisfactory

Captain's Office Satisfactory

Garage Satisfactory

1st Floor Hallway Satisfactory

2nd Floor TV & Bedrooms Improvement Horizontal Surfaces Dusty/Grimy (white glove tests)

Kitchen Improvement Horizontal Surfaces Dusty/Grimy (white glove tests)

Roof Drain Improvement Plugged with Debris
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Table II - Moisture Meter

City of Long Beach Fire Station #9
3917 Long Beach Blvd.
Long Beach, California  

June 4, 2018

Description Evaluation Comment

General Areas Satisfactory

Crawlspace No Access Recommend clearing closet/access under stairwell of
all boxes and stored material.

Attic Space Satisfactory

Under Stairwell Closet Satisfactory

Exercise Room Satisfactory

1st Floor Bathroom Shower Room Satisfactory There maybe false positives.  Follow-up with HSA
PM for next quarter inspection.  Use a Delmhorst
BD-2100 meter for conformation.

Captain's Office Satisfactory There maybe false positives.  Follow-up with HSA
PM for next quarter inspection..  Use a Delmhorst
BD-2100 meter for conformation.

Garage Satisfactory

1st Floor Hallway Satisfactory

2nd Floor TV & Bedrooms Satisfactory There maybe false positives.  Follow-up with HSA
PM for next quarter inspection..  Use a Delmhorst
BD-2100 meter for conformation.

Kitchen Satisfactory

Instrumentation:  Tramex Moisture Encounter Plus
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Table III - Air Sampling Results for Particle Counter

City of Long Beach Fire Station #9
3917 Long Beach Blvd.
Long Beach, California  

June 4, 2018

Particle
Size

Distribution

Exercise
Room

Captains
Office

Kitchen Garage Outside
Front

Locker
Area

Shower/Ba
throom

TV Room Rm. #3
Bedroom

Outside
Roof

Hallway
1st Floor

Rank
Order

(1, 2, and
3)

0.3 µm 126382 118642 1404419

Rec.
Cleaning

167657 176953 129801 131431 120046 118306 184562 112927 1 Kitchen
2 Outside Fr
3 Outside Fr

0.5 µm 21779 322433

Rec.
Cleaning

29008 37989 38833 22255 22593 24921 23002 39138 11706 1 Captains
2 Outside
3 Outside

1.0 µm 5521 6598 8761 13665 14618 5936 5832 7157 5889 13743 5546 1 Outside
2 Outside
3 Garage

3.0 µm 451 843 935 1658 1614 696 518 736 803 1440 487 1 Garage
2 Outside
3 Outside

5.0 µm 145 347 335 549 492 291 154 255 350 447 166 1 Garage
2 Outside
3 Outside

10 µm 18 56 43 63 46 51 23 41 61

Rec.
Cleaning

33 25 1 Garage
2 Rm. #3 Bedroom
3 Captain

Abbreviation:  µm=micro meters
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Table IV - Air Sampling Results for Volatile Organic Compounds

City of Long Beach Fire Station #9
3917 Long Beach Blvd.
Long Beach, California  

June 4, 2018

Description Exercise
Room

Captains
Office

Kitchen Garage Outside
Front

Locker
Area

Shower/Ba
throom

TV Room Rm. #3
Bedroom

Outside
Roof

Hallway
1st Floor

Rank
Order
(1, 2, and
3)

VOCs (ppb) 182 171 385

Expected -
Kitchen
Grease/Foo
d etc

111 88 216 307 206 242 105 182 1 Kitchen
2 Shower/Bth
3 Rm. #3 Bd

Abbreviation:  ppb=parts per billion; Normal Levels = 1-2 ppm (1000-2000 ppb)
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Pic 001 
Exc. Rm. S. Wall



Pic 002
Exc. Rm. S. Wall



Pic 003
Exc. Rm. S. Wall



Pic 004
Exc. Rm. S. Wall



Pic 005
Exc. Rm. S. Wall



Pic 006
Exc. Rm. S. Wall



Pic 007
Exc. Rm. S. Wall



Pic 008
Exc. Rm. S. Wall



Pic 009
Exc. Rm. S. Wall



Pic 010
Exc. Rm. E. Wall



Pic 011
Captain’s Office 



Pic 012
Captain’s Office 



Pic 013
Captain’s Office



Pic 014
Captain’s Office



Pic 015
Captain’s Office (Restroom)



Pic 016
Captain’s Office (Restroom)



Pic 017
Captain’s Office (Restroom)



Pic 018
Captain’s Office (Restroom)



Pic 019
Under Stairwell Storage Closet



Pic 020
Under Stairwell Storage Closet



Pic 021
Under Stairwell Storage Closet



Pic 022
Under Stairwell Storage Closet



Pic 023
Under Stairwell Storage Closet



Pic 024
1st Floor Bathroom and Shower



Pic 025
1st Floor Bathroom and Shower



Pic 026
1st Floor Bathroom and Shower



Pic 027
1st Floor Bathroom and Shower



Pic 028
1st Floor Bathroom and Shower



Pic 029
1st Floor Bathroom and Shower



Pic 030
1st Floor Bathroom and Shower



Pic 031
1st Floor Bathroom and Shower



Pic 032
1st Floor Bathroom and Shower



Pic 033
1st Floor Bathroom and Shower



Pic 034
1st Floor Bathroom and Shower



Pic 035
1st Floor Bathroom and Shower



Pic 036
1st Floor Bathroom and Shower



Pic 037
1st Floor Bathroom and Shower



Pic 038
1st Floor Bathroom and Shower



Pic 039
Garage



Pic 040
Garage



Pic 041
2nd Floor Bedroom #2



Pic 043
2nd Floor Bedroom #2



Pic 044
2nd Floor Bedroom #2



Pic 045
2nd Floor Bathroom



Pic 046
2nd Floor Bathroom



Pic 047
2nd Floor Bathroom



Pic 048
2nd Floor Bathroom



Pic 049
2nd Floor Bathroom



Pic 050
2nd Floor Bathroom



Pic 051
2nd Floor Outside Balcony Drain



Pic 052
2nd Floor Outside Balcony Drain



Pic 053
Attic AC Unit



Pic 054
Attic Ductwork



Pic 055
Attic Ductwork



Pic 056
Attic Ductwork



Pic 057
Attic (behind Bathroom)



Pic 058
Attic (above Kitchen)



Pic 059
Attic (above Kitchen)



Pic 060
Attic (above Kitchen)



Pic 061
Attic (above Kitchen)



Pic 062
Attic (above Kitchen)



Pic 063
Attic (above Kitchen)



Pic 068
Attic (above Kitchen)



Pic 070
Attic (above Kitchen)



Pic 072
Attic (above Kitchen)



Pic 074
Attic (above Kitchen)



Pic 075
Attic (above Kitchen)



Pic 078
Attic (above Kitchen)



Pic 079
Attic (above Kitchen)



Pic 080
Attic (above Kitchen)



Pic 081
Attic (above Kitchen)



Pic 083
Attic (above Kitchen)



Pic 084
Attic (above Kitchen)



Pic 085



Pic 086
Attic (above Kitchen)



Pic 087
Attic (above Kitchen)



Pic 088
Attic (above Kitchen)



Pic 089
Attic (above Kitchen)



Pic 092
Exc. Rm. Vending Machine



Pic 093
Exc. Rm. Vending Machine



Pic 094
Exc. Rm. Vending Machine



Pic 095
Kitchen Refrigerator



Pic 096
2nd Floor Speaker System



Pic 097
2nd Floor Speaker System



Pic 098
2nd Floor Bedroom #2



Pic 099
Floors



Pic 100
Exc. Rm E. Wall



Pic 101
Exc. Rm E. Wall



Pic 102
Kitchen Window Sill



VT_0005T  1st Floor Bathroom (wet mops)



VT_0001T 1st Floor Bathroom (possible moisture in blue)
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EXECUTIVE SUMMARY

On October 11, 2018, Health Science Associates (HSA) performed a Quarterly Industrial
Hygiene Inspection at the City of Long Beach Fire Station #9 (fire station), located at 3917 Long
Beach Blvd., Long Beach, California.

The purpose of this inspection was to perform the following:  a visual inspection of the station to
document general cleanliness of the surfaces in the building, an inspection of the attic space, the
accessible roof areas, and the crawlspace under the first floor bathroom/shower area of the
station, a moisture intrusion evaluation of the fire station using primarily a non-penetrating and
penetrating moisture meter and an inferred camera (the intention is to detect water leaks as early
as possible), use a particle counter to determine the concentration of airborne dust in the station
as compared to the outdoor environment, utilize a photo ionization detector (PID) with
sensitively to detect volatile organic compounds (VOCs) in parts per billion (ppb) range to
determine whether there is any measurable levels above background/outside, and then the
monitoring results were then evaluated and compared with background levels, Indoor Air Quality
(IAQ) guidelines recommended by the American Society of Heating Refrigeration and Air
Conditioning Engineers (ASHRAE), and other guidelines and/or published references.

The background related to this fire station is that previously, there have been various IAQ and
water intrusion issues in the fire station for an extended period of time.  It was determined that
there was fungal growth in the building and that the interior of the building had a heavy layer of
built-up dust on various surfaces (see HSA project number reports 180034LA, 180081LA, and
180117LA).  After the fungal remediation, HSA performed post fungal total spore air and surface
remediation sampling to confirm that the remediation was successful and to document the
cleanliness of the station (HSA Report 180117LA).

There appears to be continued visible improvement in the general cleanliness of the fire station. 
However, when inspecting horizontal surfaces “white glove tests” the following areas stood out
as having more dirt/grim then others.  They were the exercise room on top of the vending
machine, file cabinet, sills, and TV; the Captains Office, 1st Floor Bathroom, the kitchen, garage, 
and the 2nd floor TV & Bedrooms.  More surface cleaning is recommended in these rooms.  See
photographs.

The first quarterly inspection of the fire station was performed on June 4, 2018 (HSA Project
Number 180259LA, dated July 12, 2018).  During that inspection, there were three areas that
were measured which showed an elevated moisture level using the Tramex moisture meter. 
These areas were still the 1st floor bathroom, captain’s office, and 2nd floor bedroom #3 and
bathroom.  HSA used a Delmhorst BD-2100 meter which penetrates inside the wood or plaster
for conformation.  The additional instrument together with visual inspection of the materials still
suggests that false positives were determined during the previous inspection.  HSA believes this
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was due to the plaster and underlayment coating(s).  Physically, it is difficult to penetrate plaster
materials that have been dry with the pins of the Delmhorst BD-2100.  If the pins easily
penetrated the plaster it would lend more credence to the materials being previously wet.  This
was not the case.  It was very difficult to penetrate the plaster, therefore, the materials were
deemed to be dry.

Particle count levels in the kitchen, and 2nd Floor TV room were elevated as compared to other
areas sampled areas inside of the fire station, but still below outside.  The kitchen had finer
particulate from 0.3 micrometers (µm) to 5 µm in size.  The 2nd Floor TV room were larger
particles, 10 µm in size.  It is recommended to re-clean these areas to see if the airborne levels
are reduced during the next inspection.  Specifically clean the chairs.

VOCs levels were within normal range.  The area of the 2nd Floor bedroom #3 had the greatest
level of measurable VOCs of 230 parts per billion (ppb).  Normal levels range between 1,000 -
2,000 ppb; greater levels, trigger requirements to identify the sources and eliminate or reduce
their VOC emission.  For example, carpet glues or garage chemicals.

It is recommended to clear the storage closet under the hall stairwell to gain access to the area for
future inspection (i.e., gain access).

The roof drains on the second floor balcony still need to be cleaned of leaves and other trash. 
This could cause pooling of water on the roof which could lead to future water leaks indoors and
subsequently to possible mold growth.

In general, floors were noticeably cleaner than during our first site visits to fire this station. 

This report was prepared for use by City of Long Beach in evaluating the subject location.  The
information contained within this report is as factual as possible and the opinions related herein
are based on HSA’s experience in similar investigations.  No warranty, therefore, is made to any
persons other than City of Long Beach regarding the conclusions or recommendations included
within this report.  HSA will not release copies to a third party without prior written consent of 
City of Long Beach.
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1.0 INTRODUCTION

1.1 On October 11, 2018, Health Science Associates (HSA) performed a Quarterly
Industrial Hygiene Inspection at the City of Long Beach Fire Station #9 (fire
station), located at 3917 Long Beach Blvd., Long Beach, California.

1.2 Project inspection and report preparation were performed by Howard J. Ozar,
Certified Industrial Hygienist (CIH), assisted by Rene Medina, Industrial Hygiene
Technician

1.3 Project set-up, management, overview, and report review were performed by  Joel
I. Berman, CIH, CSP, Certified Asbestos Consultant (CAC), Certified Indoor Air
Quality Manager CIAQM, Vice President.

1.4 Purpose

1.4.1 Perform a visual inspection of the station to document general cleanliness
of the surfaces in the building.

1.4.2 Perform an inspection of the attic space, the accessible roof areas, and the
crawlspace under the first floor bathroom/shower area of the station.

1.4.3 Perform a moisture intrusion evaluation of the fire station using primarily
a non-penetrating moisture meter and an infrared camera.  The intention is
to detect water leaks as early as possible.

1.4.4 Use a particle counter to determine the concentration of airborne dust in
the station as compared to the outdoor environment.

1.4.5 Utilize a photo ionization detector (PID) with sensitivity to detect volatile
organic compounds (VOCs) in parts per billion (ppb) range to determine
whether there is any measurable levels above background/outside.

1.5 The monitoring results were then evaluated and compare with background levels,
Indoor Air Quality (IAQ) guidelines recommended by the American Society of
Heating Refrigeration and Air Conditioning Engineers (ASHRAE), other
guidelines, and published references.

2.0 BACKGROUND

2.1 The background related to this fire station is that previously, there have been
various IAQ and water intrusion issues in the fire station for an extended period of
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time.  It was determined that there was fungal growth in the building and that the
interior of the building had a heavy layer of built-up dust on various surfaces (see
HSA project number reports 180034LA, 180081LA, and 180117LA.

2.2 After the fungal remediation.  HSA performed post fungal total spore air and
surface remediation sampling to confirm that the remediation was successful
(HSA report 180117LA).

2.3 After the post fungal remediation sampling determined that the containments
could be removed, then a complete and thorough cleaning of the fire station was
performed to clean the years of settled dust on various surfaces.  HSA also
recommended that thorough cleaning be instituted in the fire station to prevent
significant dust build-up from recurring.

2.4 A visual inspection was performed in the fire station after the thorough cleaning
was completed (HSA Report 180117LA).

2.5 HSA was requested to perform quarterly inspections of the fire station to evaluate
its condition.  This is the second Quarterly Industrial Hygiene Inspection to
continue and maintain clean conditions in the fire station since the last thorough
cleaning.

3.0 ASSESSMENT

3.1 Visual Inspection

3.1.1 A visual inspection of the station was conducted to document general
cleanliness of surfaces.  This was done by direct observation and by "white
glove testing" to determine the extent of cleanliness.

3.1.2 The inspection also included the attic space, the accessible roof areas, and
the crawlspace under the first floor bathroom/shower area of the station.

3.2 Moisture Inspection

Moisture readings were taken from the drywall/plaster in various areas in the attic,
in the closet under the stairwell, exercise room, bathrooms, captain’s office,
garage, movie room, bedrooms, and kitchen.  All measurements indicated that the
walls were dry.  Measurements were taken with a both a non-penetrating (non-
destructive) and penetrating meters.
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3.3 Particle Counter

3.3.1 Measurements of particle counts were collected from the exercise room,
captain’s office, kitchen, garage, outside front, locker area,
shower/bathroom, movie room, #3 bedroom, outside roof, and the first
floor hallway.

3.3.2 Measurements were analyzed by ranking particle counts from “1" greatest
number of particles to “3" the third highest particle count.  The indoor
results were compared to other indoor locations and to the count
determined to be present outdoors.

3.4 VOCs

3.4.1 Measurements of VOCs were collected from the exercise room, captain’s
office, kitchen, garage, outside front, locker area, shower/bathroom, movie
room, #3 bedroom, outside roof, and hallway 1st floor.

3.4.2 Measurements were analyzed by ranking VOC concentrations from “1"
greatest concentration in parts per million (ppm) to “3" the third highest
concentration in ppm.  They were also compared to outdoors levels.

3.5 Roof Inspection

Debris build-up was observed inside the drainage scuppers, particularly on the
south side of the building.

4.0 METHODS

4.1 A RAE ppbRAE 3000 Photo Ionization Detector (PID) which can measure VOC
levels in ppb was used to measure indoor and outdoor VOC levels.

4.2 A TSI 9306V Aerotrak handheld particle counter was used to measure indoor and
outdoor particle levels.

4.3 A Tramex handheld moisture meter that was used to measure levels of moisture in
building materials.  This is a non-destructive type instrument that is based on
surface resistance.

4.4 Delmhorst BD-2100 moisture meter to measure the moisture content of building
materials.  This meter measures moisture content of materials based on the
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electrical resistance of the material.  The unit has needle-nail like prongs, which
are one half inch (½”) long and are inserted into the material to be measured.

4.5 A FLIR infrared camera was used to measure surface temperature of various
surfaces in the building.  Cold surface areas in are represented by “blue”, which
usually indicate wet areas due to the cooling effect of evaporating moisture on
surfaces.

5.0 STANDARDS AND GUIDELINES

5.1 Occupational Exposures

To assess the extent of exposure, survey results are compared with regulatory
standards and/or professionally recommended guidelines.  For occupational
exposures, reference values are published by the American Conference of
Governmental Industrial Hygienists (ACGIH) and regulatory standards are set by
both federal and state Occupational Safety and Health Administrations, OSHA
and Cal/OSHA.

5.1.1 Both the regulatory standards and ACGIH guidelines are designed to
protect workers from exposures to unhealthful concentrations of
substances.  However, the levels established by these bodies may not
necessarily eliminate all effects for all people, e.g., mild irritations,
response to odors, unique sensitivities, etc.

5.1.2 California OSHA

Regulatory limits are described as permissible exposure limits (PELs),
action levels (ALs), ceiling (C) limits, and/or short-term exposure limits
(STELs).

5.1.3 ACGIH

The ACGIH identifies its recommendations as threshold limit values
(TLVs), ceiling (C) limits, and short-term exposure limits (STELs).

5.1.4 PELs, ALs, and TLVs are expressed as 8-hour TWAs for a normal
eight-hour workday and a forty-hour workweek, to which nearly all
workers may be repeatedly exposed, day after day, without adverse effect.1

12018 Threshold Limit Values for Chemical Substances and Physical Agents and
Biological Exposure Indices, American Conference of Governmental Industrial Hygienists, p. 4.
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Ceiling limits should never be exceeded, even for brief periods.  STELs
generally refer to concentrations to which workers can be exposed for a
short period of time without suffering from irritation, chronic, or
irreversible tissue damage or narcosis of sufficient degree to increase the
likelihood of accidental injury, impair self-rescue, or materially reduce
work efficiency, and provided that the daily TLV-TWA is not exceeded. 
The STEL is not a separate, independent exposure limit; rather, it
supplements the TWA where there are recognized acute effects from a
substance whose toxic effects are primarily of a chronic nature.

5.2 IAQ

5.2.1 Sick building syndrome (SBS) and IAQ concerns rarely, if ever, involve
exposures to substances at PEL or TLV levels.  The control of SBS and
IAQ concerns in non-industrial environments are generally based on
perceived air quality, ventilation systems' characteristics, operational
performance, and quality of system maintenance (PM).

5.2.1.1 ASHRAE Standard 62.1 - 2010, "Ventilation for Acceptable
Indoor Air Quality".2

5.2.1.1.1 The purpose of this standard is to specify minimum
ventilation rates and other measures intended to
provide IAQ that is acceptable to human occupants and
that minimize adverse health effects.  The standard is
intended to be used as a guide to help improve IAQ in
existing buildings or a design standard in construction
specifications.

5.2.1.1.2 One method to determine acceptable air quality is
achieved within the space by controlling identified
contaminants of concern (COC) and comparison of
their concentration with IAQ references (normal or
trigger/action responses); the generally perceived air
quality by occupant percentage (if poor then increase
fresh air flow),  mass balance analysis (air dilution) to
determine proper fresh minimum requirements, and/or
a variation of Ventilation Rate Procedures and IAQ
Procedures.

2American Society of Heating, Refrigerating, and Air-Conditioning Engineers,
"Ventilation for Acceptable Indoor Air Quality",  ASHRAE 62.1-2010, Atlanta, GA, American
Society of Heating, Refrigerating, and Air-Conditioning Engineers, 2010.
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5.2.2 The following table represents many of the IAQ reference levels
that are typically compared with measured contaminate levels in
IAQ surveys. Typical indoor concentrations are provided along
with levels above identified trigger concentrations indicating the
need for further investigations.

Test Typical Indoor Concentration Trigger Concentration
Asbestos <0.01 f/cc >0.01 f/cc
Bioaerosols Varies 2-3 Times Greater than Other

Spaces or Outdoors
Carbon Dioxide 400-1000 ppm 800 ppm

700 ppm +Background
Carbon Monoxide 1-3 ppm >5 ppm
Formaldehyde 0.01-0.05 ppm >0.05 ppm
Moisture Varies 40- 60 %
Nitrogen Dioxide 0.01-0.05 ppm >0.05 ppm
Odors None Detectable for Extended

Time
Ozone 0.01-0.02 ppm >0.05 ppm
Particles (Dust) <50 µg/m3 (total) >50 µg/m3

Radon <0.5 pCi/L >4 pCi/L
VOCs <300  µg/m3

1-2 ppm
300  µg/m3  to 3000  µg/m3

Depending on Chemicals
Ref. - IAQ and HVAC Workbook, 4th Edition, Revised and Updated 2001, D.Jeff Burton,
CIH,PE, CSP, ISBN 1-883992-16-8, Contaminant Concentration Checklist, p. A-27

Table:  Indoor Air Quality Typical and Trigger Levels

6.0 SURVEY RESULTS, DISCUSSION, AND RECOMMENDATIONS

6.1 The results tables relating to this survey are listed below.

6.1.1 Table I - Visual Inspection.

6.1.2 Table II - Moisture Meter.

6.1.3 Table III - Particle Counter.

6.1.4 Table IV - Volatile Organic Compounds.

6.2 Appendices

6.2.1 Instrument calibration certificates are provided in APPENDIX I -
Instrument Calibration Certificates. 

6.2.2 Photographs are provided in APPENDIX II - Photographs.
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6.3 Findings

6.3.1 There appears to be continued visible improvement in the general
cleanliness of the fire station.  However, when inspecting
horizontal surfaces “white glove tests” the following areas stood
out having more dirt/grim then others.  They were the exercise
room on top of the vending machine, file cabinet, sills, and TV, the
Captains Office, 1st Floor Bathroom, the kitchen, garage,  and the
2nd floor TV & Bedrooms.  More surface cleaning is recommended
in these rooms.  See photographs which depict these conditions.

6.3.2 There were three areas that were measured which showed an
elevated moisture level of moisture using the Tramex moisture
meter from the previous quarterly inspection.  These areas were
still the 1st floor bathroom, captain’s office, and 2nd floor bedroom
#3 and bathroom.  During this inspection, HSA also used a
Delmhorst BD-2100 meter which penetrates inside the material for
conformation.  The additional instrument together with visual
inspection of the materials still suggests false positives.  HSA
believes it is due to the plaster and underlayment coating(s). 
Physically the plaster is hard to touch and difficult to penetrate
with the Delmhorst BD-2100 pins.  If the pins easily penetrated the
plaster it would lend more credence to being wet.  This was not the
case.  It was very hard material and therefore, therefore, the
material was deemed to be dry.

6.3.3 Particle count levels in the kitchen, and 2nd Floor TV room were
elevated as compared to other areas sampled indoors, but were
below the outdoor levels.  The kitchen had finer particulate from
0.3 micrometers (µm) to 5 µm in size.  The 2nd Floor TV room
were larger, 10 µm in size.  It is recommended to re-clean these
areas to see if the airborne levels are reduced during the next
quarterly inspection.  The 2nd floor sofas chairs may account for the
larger particle sizes.  Also, the roof door was left open.  HSA
closed the door during testing, however, this may also explain
particle larger particle sizes in the area.

6.3.4 VOCs levels were within normal range.  The area of the 2nd Floor
bedroom #3 had the greatest level of measurable VOCs at 230 ppb. 
Normal levels range between 1,000 - 2,000 ppb; greater levels,
trigger requirements to identify the sources and eliminate or reduce
their VOC emission.  For example, carpet glues or garage
chemicals.  The emissions exhaust connect in the garage was found
disconnected from a fire truck.  The exhaust connects should be
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used to reduce VOCs, carbon monoxide, and particulate
contamination.

6.3.5 Prior to our next inspection, it is recommended to clean the storage
closet under the hall stairwell to gain access to crawlspace for
future inspection (i.e., gain access).  It is suggested to remove and
replace the bottom shelf of the 1st floor bathroom supply cabinet. 
The wood is deteriorated and was another location showing false
positives for elevated levels of moisture.

6.3.6 The roof drains on the second floor balcony need to be cleaned of
leaves and other trash.  This could cause future water leaks indoors
and lead to subsequent mold growth.

6.3.7 The attic insulation was questioned whether or not it contained
asbestos and therefore was not inspected.  The City of Long Beach
representative was advised of the possibility.  The representative
said that a records search will be done to see if the insulation had
been tested.  If records indicate no asbestos, the inspection of the
attic will resume next quarter otherwise it would be prudent to test
this material.  

6.3.8 In general, floors were noticeably cleaner and there may have been
fresh paint in some areas.

6.4 This report was prepared for use by City of Long Beach in evaluating the
subject location.  The information contained within this report is as factual
as possible and the opinions related herein are based on HSA’s experience
in similar investigations.  No warranty, therefore, is made to any persons
other than City of Long Beach regarding the conclusions or
recommendations included within this report.  HSA will not release copies
to a third party without prior written consent of  City of Long Beach.
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Table I - Visual Inspection

City of Long Beach Fire Station #9
3917 Long Beach Blvd.

Long Beach, California  90807
October 11, 2018

Description Evaluation Comment

General Areas Satisfactory

Crawlspace No Access Recommend clearing closet/access under stairwell of
all boxes and stored material for next inspection.

Attic Space Satisfactory Noticeable difference.  Much cleaner/less dust.

Under Stairwell Closet No Access Recommend clearing closet/access under stairwell of
all boxes and stored material.

Exercise Room Improvement Horizontal Surfaces Dusty/Grimy (white glove tests)

1st Floor Bathroom Shower Room Satisfactory Cabinet bottom shelf deteriorated.

Captain's Office Satisfactory

Garage Satisfactory

1st Floor Hallway Satisfactory

2nd Floor TV & Bedrooms Improvement Horizontal Surfaces Dusty/Grimy (white glove tests)

Kitchen Improvement Horizontal Surfaces Dusty/Grimy (white glove tests)

Roof Drain Improvement Plugged with Debris
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Table II - Moisture Meter

City of Long Beach Fire Station #9
3917 Long Beach Blvd.

Long Beach, California  90807
October 11, 2018

Description Evaluation Comment

General Areas Satisfactory

Crawlspace No Access Recommend clearing closet/access under stairwell of
all boxes and stored material.

Attic Space N/A Delayed - Records Research ongoing (insulation
suspect of asbestos) by City of Long Beach

Under Stairwell Closet No Access Recommend clearing closet/access under stairwell of
all boxes and stored material.

Exercise Room Satisfactory

1st Floor Bathroom Shower Room Satisfactory Based on Tramex, Delmhorst BD-2100, Infrared
Photography, and physical inspection.

Captain's Office Satisfactory Based on Tramex, Delmhorst BD-2100, Infrared
Photography, and physical inspection.

Garage Satisfactory

1st Floor Hallway Satisfactory

2nd Floor TV & Bedrooms Satisfactory Based on Tramex, Delmhorst BD-2100, Infrared
Photography, and physical inspection.

Kitchen Satisfactory

Instrumentation:  Tramex Moisture Encounter Plus
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Table III - Air Sampling Results for Particle Counter

City of Long Beach Fire Station #9
3917 Long Beach Blvd.

Long Beach, California  90807
October 11, 2018

Particle
Size

Distribution

Exercise
Room

Captains
Office

Kitchen Garage Outside
Front

Locker
Area

Shower/B
athroom

TV Room Rm. #3
Bedroom

Outside
Roof

Hallway
1st Floor

Rank
Order

(1, 2, and
3)

0.3 µm 426020 417830 478240 496670 689040 420425 453440 378530 370840 291340 432770 1Outside F
2Garage
3Kitchen

0.5 µm 88940 96130 101140 146410 173040 96043 98620 82390 78160 98400 95640 1Outside F
2Garage
3Kitchen

1.0 µm 37010 31560 28210 63750 73180 31398 31900 24210 21410 42430 27940 1 Outside F
2 Garage
3 Outside R

3.0 µm 2860 2620 1920 6350 7760 3303 2230 2160 2410 3940 2040 1 Outside F
2 Garage
3 Outside R

5.0 µm 940 820 550 2110 2640 985 580 790 950 1100 430 1 Outside F
2 Garage
3 Outside R

10 µm 150 110 120 290 320 179 120 200 140 150 70 1 Outside F
2 Garage
3 TV Room

Abbreviation:  µm=micro meters
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Table IV - Air Sampling Results for Volitile Organic Compounds

City of Long Beach Fire Station #9
3917 Long Beach Blvd.

Long Beach, California  90807
October 11, 2018

Description Exercise
Room

Captains
Office

Kitchen Garage Outside
Front

Locker
Area

Shower/B
athroom

TV Room Rm. #3
Bedroom

Outside
Roof

Hallway
1st Floor

Rank
Order

(1, 2, and
3)

VOCs (ppb) 210 170 156 0 0 265 260 215 230 85 165 1 Locker 
2 Shower/ Bth
3 Rm. #3 Bd

Abbreviation:  ppb=parts per billion; Normal Levels = 1-2 ppm (1000-2000 ppb)
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DSCN2649 Roof Drains DSCN2650 Roof Drains 

DSCN2651 Roof Drains DSCN2652 Roof Drains 



DSCN2653 Calibration/Battery Good when 12.0 is Displayed DSCN2654 Attic Insulation (Concern whether or not it 
contained Asbestos), Records Research to be Conducted 

DSCN2655 Material Blocking Inspection of Crawlspace DSCN2656 Dirt/Grim Exercise Room on Vending Machine 



DSCN2657 Dirt/Grim Exercise Room on Vending Machine DSCN2658 Dirt/Grim Exercise Room on Ice Machine 

DSCN2659Dirt/Grim Exercise Room on Ice Machine DSCN2660 Dirt/Grim Exercise Room on TV 



DSCN2661 Dirt/Grim Exercise Room on TV DSCN2662Dirt/Grim Exercise Room on Sill 

DSCN2663 Dirt/Grim Exercise Room on Sill DSCN2664 Reference Dry Area 



DSCN2666 Captain’s Office 20% DSCN2667 

DSCN2669 Reference 35.4% DSCN2670 Zero Percent 



DSCN2671 Same DSCN2672 Captain’s Office Bathroom 0%

DSCN2673 Captain’s Office Bathroom 22% DSCN2675 Captain’s Office Bathroom 40%



DSCN2676 Captain’s Office Bathroom 0% (Dry) DSCN2677 Captain’s Office Bathroom 4.5% (Dry) 
Confirmation 

DSCN2678 Area where False Positives ID DSCN2680 Area where False Positives ID 



DSCN2681 Area where False Positives ID DSCN2682 Captain’s Office Dirt/Grime

DSCN2683Captain’s Office Dirt/Grime DSCN2684 1st Fl Bathroom, Reference (Dry Area) 



DSCN2685 1st Fl Bathroom, Confirmation Area (Dry) DSCN26871st Fl Bathroom, Confirmation Area (Dry) 

DSCN2688 1st Fl Bathroom, Reference Area (Dry) DSCN26891st Fl Bathroom, Confirmation Area (Wet), Hard to 
Touch or Penetrate with Pins 



DSCN26951st Fl Bathroom, Reference Area (Dry) DSCN26961st Fl Bathroom, Confirmation Area (Dry) 

DSCN2699  Consider Replacing DSCN2700 1st Fl Bathroom, Dirt/Grime 



DSCN2701 1st Fl Bathroom, Dirt/Grime DSCN2702 1st Fl Bathroom, Dirt/Grime 

DSCN2703 DSCN2704 



DSCN2705 Un-Hooked Emission Exhaust DSCN2708 

DSCN2710 Garage, Dirt/Grime DSCN2711 Garage, Dirt/Grime 



DSCN2712 2nd Fl TV Room, Dirt/Grime DSCN27132nd Fl TV Room, Dirt/Grime 

DSCN2715 2nd Fl TV Room, Dirt/Grime DSCN2716 2nd Fl TV Room, Dirt/Grime 



DSCN27172nd Fl TV Room, Room #1, Dirt/Grime DSCN27182nd Fl TV Room, Room #1, Dirt/Grime 

Text Box Text Box 



VT_0004T Infrared Captain’s Office Bathroom VT_0007T Infrared Captain’s Office

VT_0010T Infrared 1St Fl Bathroom VT_0011T Infrared 1St Fl Bathroom 



VT_0012T Infrared 1St Fl Bathroom VT_0013T Infrared 1St Fl Bathroom 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Quarterly Industrial Hygiene Inspection (2/22/2019) 



Quarterly Industrial Hygiene Inspection

Performed at

City of Long Beach Fire Station #9
3917 Long Beach Boulevard

Long Beach, California  90807

Performed on January 14, 2019

Submitted To

Cory Fackiner, Batalion Chief
City of Long Beach

3205 Lakewood Boulevard
Long Beach, California  90808

HSA Project Number 190101LA

 Report date February 22, 2019

Prepared by:

Howard J. Ozar, CIH
Industrial Hygienist

Reviewed by:

Joel I. Berman, CIH, CSP, CAC, CIAQM
Vice President



EXECUTIVE SUMMARY

On January 14, 2019, Health Science Associates (HSA), performed a Quarterly Industrial Hygiene

Inspection at the City of Long Beach Fire Station #9 located at, 3917 Long Beach Boulevard, in Long Beach,

California.

The purpose of this inspection was to perform the following:  

Perform a visual inspection of the station to document general cleanliness of the surfaces in the building.

Perform an inspection of the attic space, the accessible roof areas, and the crawlspace under the first floor,

bathroom/shower area of the station.

Perform a moisture intrusion evaluation of the Fire Station using primarily a non-penetrating moisture meter

and an infrared camera. The intention is to detect water leaks as early as possible.

Use a particle counter to determine the concentration of airborne dust in the Fire Station,  as compared to

the outdoor environment.

Utilize a photo ionization detector (PID) with sensitivity to detect volatile organic compounds (VOCs) in

parts per billion (ppb) range, to determine whether there is any measurable levels above background/outside.

The background related to this Fire Station is that previously, there have been various indoor air quality

(IAQ) and water intrusion issues for an extended period of time. It was determined that there was fungal

growth in the building and that the interior of the building had a heavy layer of built-up dust on various

surfaces (see HSA Reports 180034LA, 180081LA, and 180117LA.)

After the fungal remediation, HSA performed post fungal total spore air and surface remediation sampling,

to confirm that the remediation was successful (HSA Report 180117LA).

After the post fungal remediation sampling determined that the containments could be removed,  a complete

and thorough cleaning of the Fire Station was performed, in order to clean the years of settled dust on

various surfaces. HSA also recommended that a thorough cleaning be instituted in the Fire Station in order

to prevent significant dust build-up from recurring.

A visual inspection was performed in the Fire Station after the thorough cleaning was completed (HSA

Report 180117LA).

HSA was requested to perform quarterly inspections of the Fire Station to evaluate it’s condition. This is

the fourth Quarterly Industrial Hygiene Inspection that has been conducted in order to maintain clean

conditions in the Fire Station since the previous thorough cleaning.
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Findings

The general cleanliness of the Fire Station was not impressive. When inspecting horizontal surfaces “white

glove tests”, the following areas stood out as having more dirt/grim then others; the Exercise Room, on top

of the vending machine and sills, the Main Hallway picture frames, the Captains Office, and the second

Floor Bedroom #1 and Bedroom #3.  Additional surface cleaning is recommended in these areas.  (See

photographs in Appendix III which depict these conditions.)

There were two areas that were measured which showed visible water leakage (as it was raining during the

inspection). The First Floor Sleeping Quarters in Bedroom #3 and the Second Floor Sleeping Quarters in

Bedroom #1.  These were serious leaks where water was actually observed dripping inside. The windows

should be inspected and repaired. Also, the Firemen raised concern of the blistering wall paint in the second

Floor Bedroom #3 (historic in nature).  Moisture measurements were dry, however, blistering paint areas

around the windows should be repaired as this is not normally an acceptable living condition (See

photographs in Appendix III).

Particle count levels indoors were elevated as compared to outdoors. The First Floor Bathroom and Shower

Room were elevated for larger particles. The most likely cause was due to shower use just prior to the

inspection (i.e. suspended moisture droplets). Overall particle levels were down compared to the previous

quarterly inspection (HSA Report180397LA, October 11, 2018).

VOC levels were within normal range. Overall VOC levels were also down compared to the previous

quarterly inspection. One note, however, was that the emissions exhaust connect-up in the garage was

observed disconnected from a fire truck.  The exhaust connections should be used in order to reduce VOCs,

carbon monoxide, and particulate contamination of the occupied spaces.

Inspection of the crawl space raveled that the south wall footing was leaking rain water.  Also, as a result,

the soil was moist in areas (See photographs). These conditions can promote mold growth and should be

repaired.  Photographs show puddling outside the south wall (See photographs).  Better drainage from rain

water is recommended.

It was suggested to remove and replace the bottom shelf of the first floor bathroom supply cabinet. The wood

is deteriorated and was one of the locations showing false positives for elevated levels of moisture. This was

not completed and is still recommended to be removed and replaced.

The roof drains on the Second Floor Balcony still need to be cleaned of leaves and other trash. This could

cause future indoor water leaks and lead to subsequent mold growth (See photographs in Appendix III).

The attic insulation was questioned whether or not it contained asbestos. Samples were collected and results

show no asbestos detected (i.e. ND).  Inspection of the attic space will resume during the next quarterly

inspection.  

In general, the Fire Station needs cleaning and repairs as noted.
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1.0 INTRODUCTION

1.1 On January 14, 2019, Health Science Associates (HSA) performed a Quarterly Industrial

Hygiene Inspection at the City of Long Beach Fire Station #9 located at, 3917 Long Beach

Boulevard, in Long Beach, California.

1.2 Project inspection and report preparation were performed by Howard J. Ozar, Certified

Industrial Hygienist (CIH), assisted by Rene Medina, Industrial Hygiene Technician.

1.3 Project set-up, management, overview, and report review were performed by  Joel I. Berman,

CIH, CSP, Certified Asbestos Consultant (CAC), Certified Indoor Air Quality Manager

CIAQM, Vice President.

1.4 Purpose

1.4.1 Perform a visual inspection of the Fire Station to document general cleanliness of the

surfaces in the building.

1.4.2 Perform an inspection of the attic space, the accessible roof areas, and the crawlspace

under the first floor bathroom/shower area of the Fire Station.

1.4.3 Perform a moisture intrusion evaluation of the Fire Station using primarily a non-

penetrating moisture meter and an infrared camera.  The intention is to detect water

leaks as early as possible.

1.4.4 Use a particle counter to determine the concentration of airborne dust in the station

as compared to the outdoor environment.

1.4.5 Utilize a photo ionization detector (PID) with sensitivity to detect volatile organic

compounds (VOCs) in parts per billion (ppb) range to determine whether there is any

measurable levels above background/outside.

1.5 The monitoring results were then evaluated and compare with background levels, Indoor Air

Quality (IAQ) guidelines recommended by the American Society of Heating Refrigeration

and Air Conditioning Engineers (ASHRAE), other guidelines, and published references.

2.0 BACKGROUND

2.1 The background related to this Fire Station is that previously, there have been various Indoor

Air Quality (IAQ) and water intrusion issues in the Fire Station for an extended period of

time.  It was determined that there was fungal growth in the building and that the interior of

the building had a heavy layer of built-up dust on various surfaces (see HSA project number

reports 180034LA, 180081LA, and 180117LA).
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2.2 After the fungal remediation, HSA performed post fungal total spore air and surface

remediation sampling to confirm that the remediation was successful (HSA report

180117LA).

2.3 After the post fungal remediation sampling determined that the containments could be

removed, then a complete and thorough cleaning of the Fire Station was performed to clean

the years of settled dust on various surfaces.  HSA also recommended that thorough cleaning

be instituted in the Fire Station to prevent significant dust build-up from recurring.

2.4 A visual inspection was performed in the Fire Station after the thorough cleaning was

completed (HSA Report 180117LA).

2.5 HSA was requested to perform quarterly inspections of the Fire Station to evaluate its

condition.  This is the fourth Quarterly Industrial Hygiene Inspection to be performed.

3.0 ASSESSMENT

3.1 Visual Inspection

3.1.1 A visual inspection of the station was conducted to document general cleanliness of

surfaces.  This was done by direct observation and by "white glove testing" to

determine the extent of cleanliness.

3.1.2 The inspection also included the attic space, the accessible roof areas, and the

crawlspace under the first floor bathroom/shower area of the station.

3.2 Moisture Inspection

Moisture readings were taken from the drywall/plaster in various areas in the attic, in the

closet under the stairwell, exercise room, bathrooms, captain’s office, garage, movie room,

bedrooms, and kitchen.  Measurements were taken with  a non-penetrating (non-destructive)

and/or penetrating moisture meters.

3.3 Particle Counter

3.3.1 Measurements of particle counts were collected from the exercise room, captain’s

office, kitchen, garage, outside front, locker area, shower/bathroom, and the movie

room.

3.3.2 Measurements were analyzed by ranking particle counts from “1" greatest number

of particles to “3" the third highest particle count. The indoor results were compared

to other indoor locations and the outdoors.
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3.4 VOCs

3.4.1 Measurements of VOCs were collected from the exercise room, captain’s office,

kitchen, garage, outside front, locker area, shower/bathroom, and the movie room.

3.4.2 Measurements were analyzed by ranking VOC concentrations from “1" greatest

concentration in parts per billion (ppb) to “3" the third highest concentration in ppb. 

They were also compared to outdoors levels.

3.5 Roof Inspection

A visual inspection of the drainage scuppers, on the South side of the building was

performed.  This is to insure proper drainage during rain and to avoid puddling and possible

roof leakage.

4.0 METHODS

4.1 Asbestos

The collection of suspect asbestos containing material (ACM) samples were performed

following AHERA sampling methodology to determine if the sampled materials were either

ACM (defined as any building material containing greater than one percent asbestos) or

asbestos containing construction material (ACCM) defined by the State of California as any

construction material containing greater than 0.1 percent asbestos.

4.2 Direct Reading Instrumentation

4.2.1 A TSI 9306V Aerotrak handheld particle counter was used to measure indoor and

outdoor particle levels.

4.2.2 A RAE ppbRAE 3000 Photo Ionization Detector (PID) which can measure VOC

levels in the parts per billion (ppb) range was used to measure indoor and outdoor

VOC levels.

4.2.3 A Tramex handheld moisture meter that was used to measure levels of moisture in

building materials.  This is a non-destructive type instrument that is based on surface

resistance.

4.2.4 Delmhorst BD-2100 moisture meter to measure the moisture content of building

materials.  This meter measures moisture content of materials based on the electrical

resistance of the material.  The unit has needle-nail like prongs, which are one half

inch (½”) long and are inserted into the material to be measured.
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4.2.5 A FLIR infrared camera was used to measure surface temperature of various surfaces

in the building.  Cold surface areas are represented by “blue”, which usually indicate

wet areas due to the cooling effect of evaporating moisture on surfaces.

5.0 STANDARDS AND GUIDELINES

5.1 Occupational Exposures

To assess the extent of exposure, survey results are compared with regulatory standards

and/or professionally recommended guidelines.  For occupational exposures, reference values

are published by the American Conference of Governmental Industrial Hygienists (ACGIH)

and regulatory standards are set by both federal and state Occupational Safety and Health

Administrations, OSHA and Cal/OSHA.

5.1.1 Both the regulatory standards and ACGIH guidelines are designed to protect workers

from exposures to unhealthful concentrations of substances.  However, the levels

established by these bodies may not necessarily eliminate all effects for all people,

e.g., mild irritations, response to odors, unique sensitivities, etc.

5.1.2 California OSHA

Regulatory limits are described as permissible exposure limits (PELs), action levels

(ALs), ceiling (C) limits, and/or short-term exposure limits (STELs).

5.1.3 ACGIH

The ACGIH identifies its recommendations as threshold limit values (TLVs), ceiling

(C) limits, and short-term exposure limits (STELs).

5.1.4 PELs, ALs, and TLVs are expressed as 8-hour TWAs for a normal eight-hour

workday and a forty-hour workweek, to which nearly all workers may be repeatedly

exposed, day after day, without adverse effect.1  Ceiling limits should never be

exceeded, even for brief periods.  STELs generally refer to concentrations to which

workers can be exposed for a short period of time without suffering from irritation,

chronic, or irreversible tissue damage or narcosis of sufficient degree to increase the

likelihood of accidental injury, impair self-rescue, or materially reduce work

efficiency, and provided that the daily TLV-TWA is not exceeded.  The STEL is not

a separate, independent exposure limit; rather, it supplements the TWA where there

are recognized acute effects from a substance whose toxic effects are primarily of a

chronic nature.

12018 Threshold Limit Values for Chemical Substances and Physical Agents and

Biological Exposure Indices, American Conference of Governmental Industrial Hygienists, p. 4.
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5.2 IAQ

5.2.1 Sick building syndrome (SBS) and IAQ concerns rarely, if ever, involve exposures

to substances at PEL or TLV levels.  The control of SBS and IAQ concerns in non-

industrial environments are generally based on perceived air quality, ventilation

systems' characteristics, operational performance, and quality of system maintenance

(PM).

5.2.1.1 ASHRAE Standard 62.1 - 2010, "Ventilation for Acceptable Indoor Air

Quality".2

5.2.1.1.1 The purpose of this standard is to specify minimum ventilation

rates and other measures intended to provide IAQ that is

acceptable to human occupants and that minimize adverse health

effects.  The standard is intended to be used as a guide to help

improve IAQ in existing buildings or a design standard in

construction specifications.

5.2.1.1.2 One method to determine acceptable air quality is achieved

within the space by controlling identified contaminants of

concern (COC) and comparison of their concentration with IAQ

references (normal or trigger/action responses); the generally

perceived air quality by occupant percentage (if poor then

increase fresh air flow),  mass balance analysis (air dilution) to

determine proper fresh minimum requirements, and/or a

variation of Ventilation Rate Procedures and IAQ Procedures.

5.2.2 The following table represents many of the IAQ reference levels that are

typically compared with measured contaminate levels in IAQ surveys.

Typical indoor concentrations are provided along with levels above identified

trigger concentrations indicating the need for further investigations.

2American Society of Heating, Refrigerating, and Air-Conditioning Engineers,

"Ventilation for Acceptable Indoor Air Quality",  ASHRAE 62.1-2010, Atlanta, GA, American

Society of Heating, Refrigerating, and Air-Conditioning Engineers, 2010.
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Test Typical Indoor Concentration Trigger Concentration

Asbestos <0.01 f/cc >0.01 f/cc

Bioaerosols Varies 2-3 Times Greater than Other
Spaces or Outdoors

Carbon Dioxide 400-1000 ppm 800 ppm
700 ppm +Background

Carbon Monoxide 1-3 ppm >5 ppm

Formaldehyde 0.01-0.05 ppm >0.05 ppm

Moisture Varies 40- 60 %

Nitrogen Dioxide 0.01-0.05 ppm >0.05 ppm

Odors None Detectable for Extended
Time

Ozone 0.01-0.02 ppm >0.05 ppm

Particles (Dust) <50 µg/m3 (total) >50 µg/m3

Radon <0.5 pCi/L >4 pCi/L

VOCs <300  µg/m3

1-2 ppm
300  µg/m3  to 3000  µg/m3

Depending on Chemicals

Ref. - IAQ and HVAC Workbook, 4th Edition, Revised and Updated 2001, D.Jeff Burton,
CIH,PE, CSP, ISBN 1-883992-16-8, Contaminant Concentration Checklist, p. A-27

Table:  Indoor Air Quality Typical and Trigger Levels

5.3 Asbestos

5.3.1 Definitions

5.3.1.1 Asbestos Containing Material (ACM) is any material containing

more than one percent asbestos (1%).

5.3.1.2 Asbestos Containing Construction Material (ACCM) is any

manufactured construction material which contains more than one-

tenth of one percent asbestos by weight (0.1%).

5.3.2 If the total amount of ACM or ACCM to be abated or impacted is greater

than 100 square feet, the following regulations must be met.

5.3.2.1 South Coast Air Quality Management District (SCAQMD), Rule

1403.  This rule requires the notification and removal of all ACM

items (friable and non-friable) from a building prior to demolition. 

It requires the use of a state certified and registered asbestos

abatement contractor and a ten (10) day written notification for

asbestos disturbance activities greater than 100 square feet. 

However, no notification is required if there is less than 100 square

feet of ACM in the building.  If analytical results determine that

the asbestos content in the building material is less than 1% then

this rule does not apply.

5.3.2.2 Labor Code 6501.5 requires the use of a state certified and

registered asbestos abatement contractor for all asbestos removal

project of more than 100 square fee of either ACM or ACCM.
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5.3.2.3 Federal Occupational Safety and Health Administration (OSHA)

29 CFR 1926.1101, California CCR Title 8 §1529 and 5208

require employers to monitor the exposure of their employees who

may be exposed to asbestos.  If employees are exposed above

certain criteria; i.e., the PEL, the employer must take action to

limit the employee’s exposure to asbestos and to protect the

employee’s health.

6.0 SURVEY RESULTS, DISCUSSION, AND RECOMMENDATIONS

6.1 The sampling results tables relating to this survey are listed below.

6.1.1 Table I - Results for Visual Inspection.

6.1.2 Table II - Results for Moisture.

6.1.3 Table III - Air Sampling Results for Particle Counter.

6.1.4 Table IV - Air Sampling Results for Volitile Organic Compounds.

6.1.5 Table V - Bulk Sampling Results for Asbestos.

6.2 Appendices

6.2.1 Laboratory report for asbestos is provided in APPENDIX I - Laboratory

Report.

6.2.2 Instrument calibration certifications are provided APPENDIX II - Instrument

Calibration Certifications.

6.2.3 Photographs of the project are provided in APPENDIX III - Photographs.

6.3 Findings

6.3.1 The general cleanliness of the Fire Station was not impressive. When

inspecting the horizontal surfaces “white glove tests” on the following areas

stood out as having more dirt/grime then others. They were the exercise room

on top of the vending machine and sills; the main hallway picture frames; the

Captains Office; and second floor bedrooms #1 and #3. More surface

cleaning is recommended in these areas. See photographs which depict these

conditions.

6.3.2 There were two areas that were measured which showed visible water

leakage (as it was raining during the inspection).  The first floor sleeping

quarters in bedroom #3 and the second floor sleeping quarters in bedroom #1. 
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These were serious leaks where water was actually observed dripping inside. 

These windows should be inspected and repaired.  Also, the firemen raised

concern of the blistering wall paint in the second floor bedroom #3 (historic

in nature).  Moisture measurements were dry; however, blistering paint areas

around windows should be repaired as this is not normally acceptable living

conditions (See photographs).

6.3.3 Particle count levels indoors were elevated as compared to outdoors.  The

first floor bathroom and shower room were elevated for larger particles.  The

most likely cause was shower use just prior to our inspection (i.e. suspended

moisture droplets).  Overall particle levels were down compared to the

previous quarterly inspection (180397LA, October 11, 2018).

6.3.4 VOCs levels were within normal range.  Overall VOC levels were also down

compared to the previous quarterly inspection.  One note however was that

the emissions exhaust connect-up in the garage was observed disconnected

from a fire truck.  The exhaust connects should be used in order to reduce

VOCs, carbon monoxide, and particulate contamination of the occupied

spaces.

6.3.5 Inspection of the crawl space raveled that the south wall footing was leaking

rain water.  Also, as a result, the soil was moist in areas (See photographs).

These conditions can promote mold growth and should be repaired. 

Photographs show puddling outside the south wall.  Better drainage from rain

water is recommended.

6.3.6 It was suggested to remove and replace the bottom shelf of the first floor

bathroom supply cabinet.  The wood is deteriorated and was one of the

locations showing false positives for elevated levels of moisture.  This was

not done and is still suggested to be removed and replaced.

6.3.7 The roof drains on the second floor balcony still need to be cleaned of leaves

and other trash.  This could cause future water leaks indoors and lead to

subsequent mold growth (See photographs).

6.3.8 The attic insulation was questioned whether or not it contained asbestos. 

Samples were collected and results show that there was no asbestos detected

in the sampled materials (i.e.  ND).  Inspection of the attic space will resume

during the next inspection.  

6.3.9 In general, the station needs cleaning and repairs as noted.

6.4 This report was prepared for use by City of Long Beach in evaluating the subject

location.  The information contained within this report is as factual as possible and

the opinions related herein are based on HSA’s experience in similar investigations. 
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No warranty, therefore, is made to any persons other than City of Long Beach

regarding the conclusions or recommendations included within this report.  HSA will

not release copies to a third party without prior written consent of  City of Long

Beach.
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Table I - Air Sampling Results for Visual Inspection

City of Long Beach Fire Station #9
3917 Long Beach Boulevard

Long Beach, California  90807
January 14, 2019

Description Evaluation Comment

General Areas Un -Satisfactory Needs cleaning (Hallway).

Exercise Room Un -Satisfactory Horizontal Surfaces Dusty/Grimy (white glove tests)

Captain's Office Un -Satisfactory Horizontal Surfaces Dusty/Grimy (white glove tests)

1st Floor Bathroom Shower Room Satisfactory

Garage Satisfactory Disconnected emission exhaust from truck

2nd Floor TV & Bedrooms Un -Satisfactory Horizontal Surfaces Dusty/Grimy (white glove tests). 
Windows need repair in Room #1 and #3.

Kitchen Satisfactory



Table II - Results for Moisture

City of Long Beach Fire Station #9
3917 Long Beach Boulevard

Long Beach, California  90807
January 14, 2019

Description Evaluation Comment

General Areas Satisfactory

Crawlspace Un-Satisfactory South wall footing leaking rain water.
Soil appears moist form water.
Puddling observed outside south wall from rain. Repair
drainage of rain water.

Attic Space N/A Resume inspection of area during next inspection.  No
asbestos in insolation material.

Under Stairwell Closet Satisfactory Framing wood during construction of building was
covered with cement/plaster and appears dirty.  Otherwise
Dry

Exercise Room Satisfactory

1st Floor Bathroom Shower Room Satisfactory

Captain's Office Satisfactory

Garage Satisfactory

1st Floor Hallway and areas proximal to
Sleeping Rooms.

Satisfactory

2nd Floor TV & Bedrooms Un-Satisfactory Room #1 window leaking rain water.  
Room #3 repairs around window (Staining/Blistering but
Dry).

Kitchen Satisfactory

Roof Drains (South Side) Un-Satisfactory Papers/debris present.  Cleaning needed.

1st Floor Bedrooms Un-Satisfactory Room #3 window leaking rain water.

Instrumentation:  Tramex Moisture Encounter Plus



Table III - Air Sampling Results for Particle Counter

City of Long Beach Fire Station #9
3917 Long Beach Boulevard

Long Beach, California  90807
January 14, 2019

Particle Size
Distribution

Exercise
Room

Captains
Office

Kitchen Garage Outside
Front

Locker
Area

Shower/Bat
hroom

TV Room Rank Order
(1, 2, and 3)

0.3 µm 90082 74248 66624 55739 89492 67752 114764 61418 1 Shower
2 Exer
3Outside

0.5 µm 15760 13336 13009 8437 10204 13762 19873 12017 1 Shower
2 Exer
3 Lock

1.0 µm 3842 9887 408 1880 1896 3910 4701 3441 1 Cap
2 Shower
3 Locker

3.0 µm 841 991 929 218 264 981 963 685 1 Cap
2 Lock
3 Shower

5.0 µm 354 373 366 51 50 462 374 254 1 Lock
2 Shower
3 Cap

10 µm 75 54 78 6 9 458 76 44 1 Lock
2 Kit
3 Shower

Abbreviation:  µm=micro meters



Table IV - Air Sampling Results for Volotile Organic Compounds

City of Long Beach Fire Station #9
3917 Long Beach Boulevard 

Long Beach, California  90807
January 14, 2019

Description Exercise
Room

Captains
Office

Kitchen Garage Outside
Front

Locker
Area

Shower/Ba
throom

TV Room Rank
Order

(1, 2, and
3)

VOCs (ppb) 0 0 0 14 49 21.5 4 67 1 TV Rm
2 Outside F
3 Locker

Abbreviation:  ppb=parts per billion; Normal Levels = 1-2 ppm (1000-2000 ppb)



Table V - Bulk Sampling Results for Asbestos

City of Long Beach Fire Station #9
3917 Long Beach Boulevard

Long Beach, California  90807
January 14, 2019

HSA Project No.: 190101LA

Project: City of Long Beach, Fire Station 9, 3917 Long Beach Boulevard, Long Beach, CA

Date: January 14, 2019 Ind. Hyg.: H. Ozar/R. Medina
Sample

No. Material Location Description
 Asbestos Results
Type and Percent

(%)
Condition

Approximate
Square/Linear

footage

19011417
Blown in attic

Insulation Attic

South Side ND

-- --19011418 West Side ND

19011419 North Site ND

Standards/Guidelines:

EPA - ACM >1.0

State of California - ACCM >0.1

Analytical Method: EPA 600/R-93/116 - Polarized Light Microscopy (PLM)

Abbreviations: ND = none detected; < = less than; % - percent; EPA = Environmental Protection Agency; ACM = Asbestos
Containing Material; ACCM = Asbestos Containing Construction Material; LF = linear feet; ft2 = square feet; bold/shade =
ACM; bold print only = ACCM

Disclaimer: HSA�s measurements and component identifications are approximations and must be confirmed by contractors
bidding the project.  In addition, hidden or unknown suspect asbestos containing materials (ACM)/asbestos containing
construction materials (ACCM) or lead containing/coated materials may be uncovered during the project.  Multiple layers of
building materials exist, abatement includes all layers of both ACMs and non-ACMs including all residue.  Similar materials
in color, texture and appearance as those identified in HSA�s report should be considered asbestos until sampled.  All contractors
working on the project should notify the Owner regarding the discovery of unidentified hazardous materials.  All work to be
performed in accordance with all state, local and federal regulations.



APPENDIX I - Laboratory Report



LA Testing
5431 Industrial Drive Huntington Beach, CA  92649

Tel/Fax: (714) 828-4999 / (714) 828-4944

http://www.LATesting.com / gardengrovelab@latesting.com

331900715LA Testing Order:
Customer ID: 32HEAL56

Customer PO:
Project ID:

Attention: Phone:Joel Berman (714) 220-3922
Fax:Health Science Associates

Received Date:10771 Noel Street 01/14/2019  1:48 PM
Analysis Date:Los Alamitos, CA  90720 01/16/2019

Collected Date: 01/14/2019
Project: 190101LA / City of Long Beach, Fire Station #9

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized 
Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous
Non-Asbestos Asbestos

% Type

19011417

331900715-0001

None DetectedNon-fibrous (Other)2%Glass98%White
Fibrous
Homogeneous

Attic South Side

19011418

331900715-0002

None DetectedNon-fibrous (Other)2%Glass98%White
Fibrous
Homogeneous

Attic West Side

19011419

331900715-0003

None DetectedNon-fibrous (Other)2%Glass98%White
Fibrous
Homogeneous

Attic North Side

Analyst(s)

Sotheary Son (3) Michael DeCavallas, Laboratory Manager
or Other Approved Signatory

EMSL maintains liability limited to cost of analysis .  The above analyses were performed in general compliance with Appendix E to Subpart E of 40 CFR (previously EPA 600/M4-82-020 "Interim 
Method"), but augmented with procedures outlined in the 1993 ("final") version of the method. This  report relates only to the samples reported above, and may not be reproduced, except in full, without 
written approval by EMSL.  EMSL bears no responsibility for sample collection activities or analytical method limitations .  Interpretation and use of test results are the responsibility of the client.  All 
samples received in acceptable condition unless otherwise noted. This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST or any agency of 
the federal government.   EMSL recommends gravimetric reduction for all non -friable organically bound materials prior to analysis.  Estimation of uncertainty is available on request.

Samples analyzed by LA Testing Huntington Beach, CA NVLAP Lab Code  101384-0, CA ELAP 1406

Initial report from: 01/16/2019 13:13:07

Page 1 of 1ASB_PLM_0008_0001 - 1.78 Printed: 1/16/2019 10:13 AM
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APPENDIX II - Instrument Calibration
Certifications













APPENDIX III - Photographs
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