May 11, 2020

COVID-19 Building Re-Occupancy
Plan
California State University,
Fullerton

Prepared for:
Pearl Boelter
Director of Environmental, Health & Safety
California State University, Fullerton
714-732-4222 | pboelter@fullerton.edu
Prepared By:
Megan Canright, MPH, CIH
Forensic Analytical Consulting Services
3111 Camino del Rio N, Suite 426
San Diego, CA 92116
858-859-3322 | mcanright@forensicanalytical.com
FACS Project #PJ46372

www.forensicanalytical.com

Forensic Analytical Consulting Services

Contents
Introduction ..................................................................................................................... 1
Section I: Building Risk Assessment ............................................................................ 1
Section II: Building Water Systems ............................................................................... 1
Section III: Heating, Ventilation and Air Conditioning Systems ................................. 6
Section IV: Other Indoor Environmental Quality Issues.............................................. 7
Section V: Cleaning and Disinfection............................................................................ 9
Section VI: Limitations.................................................................................................. 10

Appendix A: Building Re-Occupancy Inspection Checklist
Appendix B: Temperature and Oxidant Log
Appendix C: FACS Mold Remediation Guidelines
Appendix D: Personal Area Cleaning & Disinfection Guidelines for Students

www.forensicanalytical.com

Forensic Analytical Consulting Services

DRAFT COVID-19 Building Re-Occupancy Program (05/11/2020)
California State University, Fullerton

Introduction
The purpose of this program is to provide general practices and procedures for managing various
building-related risks associated with temporary low occupancy resulting from COVID-19 business and
operational closures.
Shelter-in place orders, social distancing, working from home, and other epidemic response guidelines
implemented on the Federal and State levels or on a voluntary basis have potential to result in secondary
issues in buildings owned and operated by California State University, Fullerton (CSUF). Building types
that may have reduced or no occupancy during public health restrictions include classrooms and lecture
halls, laboratories and other specialized instruction areas, administrative areas, student housing, food
service areas and campus restaurants, and common areas that may have been fully vacant or minimally
occupied for extended periods of time
As these orders are gradually lifted, businesses come back online, and workers begin to return to work,
or when occupying previously vacated buildings it is critical that building-related issues be identified and
addressed to ensure the continued health and safety of people who begin to reoccupy these spaces.
The practices and procedures outline in this program are based upon guidance from established public
health authorities as of the date of this document, including the World Health Organization (WHO), the
US Environmental Protection Agency (EPA), Centers for Disease Control and Prevention (CDC), the
Occupational Safety and Health Administration (OSHA), the American Industrial Hygiene Association
(AIHA), the American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE), and
other reputable organizations and resources.

Section I: Building Risk Assessment
The built environment can present unique conditions and risks to the safety and health of occupants.
Even buildings of similar design and construction can present differing risks depending on the building
use and operating and environmental conditions. As such, prior to implementing control measures in
preparation for re-occupancy of buildings, a building-specific risk assessment should be performed to
identify areas of potential risk related to various indoor environmental quality issues. The risk
assessment should include:
•
•

•

Review of applicable building records, including mechanical and plumbing plans, maintenance
records, and occupancy records to gain an understanding of building operation.
Visual walkthrough of the building, including areas normally unoccupied (mechanical, electrical,
etc.), areas normally occupied, and accessible portions of the ventilation system to identify
conditions with potential for IEQ issues.
Documentation of inspection findings and identification and prioritization of corrective actions.

The “Building Re-Occupancy Inspection Checklist” provided in Appendix A should be used to guide the
performance of building risk assessments and document corrective actions prior to re-occupancy of
buildings.

Section II: Building Water Systems
Legionella and other waterborne pathogens may naturally be present, albeit typically in low
concentrations, in various water system types including surface, ground, potable, and other water
systems or reservoirs. While naturally occurring in the environment, Legionella and other waterborne
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pathogens can become a concern for public health when amplification, or growth, of the bacteria occurs
in a water system, which results in subsequent human exposure. Exposure to Legionella and other
waterborne pathogens can result in illness; immunocompromised individuals are more susceptible to
developing waterborne pathogen-related illness following exposure.
Several conditions have been identified that favor amplification of Legionella and other waterborne
pathogen bacteria in water systems. In general, these conditions include:
•
•
•
•
•

Lack of flow or water stagnation either by design (e.g., cap) or lack of use (e.g., unused fixture);
Improper water chemistry, including low or no residual oxidant or available water treatment;
Temperature within the growth range of the bacteria;
The presence of backflow problems or cross-connection between water systems with different
uses/purposes; and
The presence of scale, debris, algae, or other commensurate organisms in the water system or
equipment served by the system.

To prevent potential exposure to waterborne pathogens, it is important to identify and control the
source(s) of Legionella and other waterborne pathogens to limit growth and amplification. Amplification
can impact downstream and upstream service connections and pipe work, resulting in increased
contamination of the water system over time. Therefore, control of growth conditions within a water
system with appropriate water management practices significantly reduces the risk of exposure to
Legionella and other waterborne pathogens.
Visual inspection of the building water systems and components should be performed prior to reoccupancy to identify conditions related to potential risk as described above.
A. Potable Water Systems
i. Water Use and Flushing
Stagnant water, or water with low usage or flow, has a higher risk for developing conditions that can
promote the growth of Legionella and other waterborne pathogens. Additionally, stagnant water can
result in the settling and accumulation of debris and particulate in the water system. Scale can also build
up at point-of-use fixtures and water system equipment over time.
If water systems have experienced reduced usage or no usage for periods of >1 week, flush hot and cold
water through all points of use (including showers, sinks and faucets, janitorial sinks, hose bibs, etc.)
throughout the building. Water heater tanks and other water storage devices should be thoroughly baseflushed to remove sediment and debris and turnover the volume of water in the tank. Flushing is
performed in order to replace all potentially stagnant water with fresh water. Flushing may need to occur
in segments (e.g., by floor or individual room) based on the volume/size, pressure, and heating capacity
of the water system. Hot water should be flushed until it reaches maximum, stable temperature. Care
should be taken to minimize splashing and aerosolization (e.g., shower heads, removing aerators,
laminar flow devices) wherever possible during flushing.
Consideration should be given to the appropriate selection of personal protective equipment during
flushing activities, during which personnel performing flushing may be exposed to high temperature
water, or water that has a high risk of Legionella and other waterborne pathogen contamination. The use
of coveralls, gloves, and respiratory protection (e.g., N95 respirator) may be utilized during flushing
activities, as deemed appropriate.
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ii. Temperature and Residual Oxidant
Most available guidance documents regarding the control of Legionella in building water systems
recommend that the temperature of cold water systems be maintained below 68°F for the prevention of
amplification of Legionella. Cold water temperatures can be difficult to maintain below 68°F, particularly
in warmer climates and during warmer months. Recommended domestic hot water delivery temperatures
are typically ≥120°F for prevention. Where possible, and in consideration of anti-scalding requirements,
recommended hot water storage temperatures (e.g., heaters, hot water storage tanks) are typically
≥120°F and ideally ≥140°F for prevention.
It is understood that building water systems on campus may be served by municipal water supplies that
are treated with both free chlorine and monochloramine as a residual disinfectant. A free chlorine
residual concentration of at least 0.5 ppm with a maximum of 4.0 ppm is typically recommended on the
available guidance. It should be noted that disinfection efficacy of free chlorine is heavily dependent on
the pH of the water system. A pH range between 6.5 and 8.5 is recommended for efficacy. As alkalinity
of the water increases, free chlorine disinfection efficacy decreases. A monochloramine concentration of
at least 1.0 ppm with a maximum of 4.0 ppm is typically recommended.
Water heaters should be inspected prior to building re-occupancy to ensure water heaters are properly
maintained and temperature setpoints are set to at least 120°F. Higher temperatures can further reduce
the risk of Legionella growth, but ensure that measures are in place to prevent scalding if water heaters
are set to >130°F.
Building operating temperatures and oxidant concentrations should be returned to recommended levels
as noted above prior to building occupancy. Raising temperature setpoints in combination with thorough
flushing may be required to achieve recommended levels. Temperature and oxidant monitoring at
representative near and distal points of use should be performed and documented as part of building risk
assessment. The “Temperature and Oxidant Log” provided in Appendix B can be used to document
temperature and oxidant monitoring activities.
iii. Proactive Treatment and Disinfection
Where temperature and oxidant cannot be returned to recommended levels with flushing, consideration
may be given to performing proactive disinfection of the potable water systems using heat or chemical
disinfectants.
Heat disinfection may be performed using the following method:
1. Base flush the hot water heater tank. Base flushing should be performed to remove scale and
debris that may have accumulated at the bottom of the heater tank. Perform flushing until water
runs clear or heater is fully drained. Refill the water heater tank to normal operating volume.
2. Following base flushing, perform hyperheating of the hot water tank and domestic hot water
pipework. Hyperheating is performed by increasing the heating temperature setpoint to ≥140°F,
flushing the hyperheated water through all fixtures served, and holding the hyperheated water in
the system for a specified hold time. Recommended hold time is based on heating temperature
according to the table below:
Recommended Disinfection Temperature & Hold Time
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Recommended Hold Time (min)

≥140 - <150

60

≥150 - <160
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≥160

5

Notes: the temperature of the water within the systems should not fall below
140°F during the hold time. Continuous or periodic flushing may be required
to maintain adequate temperature at all fixtures during the hold time.

Chemical disinfection may be performed using the following procedure:
1. Note: the procedure below is written for use with sodium hypochlorite (free chlorine). Other
chemical disinfectants may be utilized at varying concentrations and hold times in consultation
with a water treatment contractor.
2. The Disinfection Contractor (i.e., treatment contractor) will determine and implement the following
in a manner that follows best practices based upon experience and expertise:
a. The injection point of sodium hypochlorite for each potable water system.
b. The strength and amount of sodium hypochlorite that will be injected into the system to
allow for a minimum (preferred ≥50 ppm) of free chlorine from each water fixture within the
system.
c. The water shall be flushed within each system to allow sodium hypochlorite to permeate
the systems. Flushing should start at the most distal service rooms on each system and
move toward the chlorination source (point of injection and near service fixtures).
d. Free chlorine concentration should be verified at every fixture on the potable water
systems using colorimetric strips. The achieved concentration at each fixture should be
adequately documented during the disinfection process – a fixture log to indicate
disinfection free chlorine concentration and return to service free chlorine concentration is
recommended.
e. All sink, shower, tubs, toilets and other fixture drains should be flushed with fresh water
and returned to an appropriate concentration for return to service following disinfection
procedures to prevent damage to drain fixtures with highly chlorinated standing water.
3. Following injection of sodium hypochlorite and verification of free chlorine levels at all fixtures, all
systems will “soak” or hold for a set time, depending on the free chlorine concentration measured
in the system according to Table 2 below.
Table 2: Recommended Disinfection Concentration & Hold Time
Free Chlorine Concentration (ppm)

Recommended Hold Time (hours)

10 - <20 ppm

4 hours

≥20 - <50 ppm

2 hours

≥50 ppm

1 hour

Notes: a noticeable odor of chlorine should be present during flushing and
verification of free chlorine during hyperchlorination

4. When adequate hold time has been achieved, the system may be brought back into operation.
Standard operating levels should be verified, including a free chlorine concentration of ≤4 ppm
prior to releasing the potable water systems for use. Additional steps may be required, or
additional parameters may require verification according to the manufacturer’s guidelines prior to
releasing the potable water systems for use.
www.forensicanalytical.com
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B. Ice Machines
Ice machines should be inspected prior to building re-occupancy to ensure adequate maintenance.
Internal ice machine components should be visible clean and free of biofilm, scale, and debris. If visible
biofilm, scale, or debris is identified during inspection, cleaning and disinfection of the ice machine should
be performed in accordance with the manufacturer’s recommended procedures. Discard old ice and
consider the replacement of any inline filters serving the ice machine prior to returning ice machines to
use.
C. Eyewashes and Safety Showers
Safety equipment such as eyewash stations and safety showers should be inspected prior to building reoccupancy to ensure compliance with the site flushing and maintenance program. Where flushing and
testing of eyewashes and safety showers has not been performed according to regular program
frequency, the equipment should be returned to the regular flushing and testing program prior to building
re-occupancy.
D. Pools and Spas
Recreational pools and hot tubs/spas should be visually inspected to ensure circulation, treatment
parameters (e.g., free oxidant, pH, and stabilizer) are within acceptable limits, and operating parameters
prior to re-opening for bather use. Visual inspection should include verification that pool and spa surfaces
are free of visible slim, biofilm, algae and debris. Draining and refilling may be required if excessive
debris is observed.
Where biofilm, slime, or algae is observed on pool or spa surfaces or water, or where normal circulation
and treatment parameters have not been maintained during periods of low or no occupancy, pools and
spas should be shock disinfected in accordance with local public health requirements for recreational
pools and spas. Draining and refilling may also be required where pool clarity cannot be returned.
Where local requirements for disinfection are not available, guidance related to the disinfection of spas
and hot tubs for the management of Legionella and other waterborne pathogens is available from the
Centers for Disease Control & Prevention: follow Steps 4–9 and 12–13.
https://www.cdc.gov/legionella/downloads/hot-tub-disinfection.pdfpdf icon.
E. Evaporative Coolers/Cooling Towers
Inspection of evaporative coolers and cooling towers should be performed prior to occupancy to ensure
adequate maintenance and operation. If cooling towers have been in continuous operation (i.e., at least
daily circulation with online treatment of cooling water) or shut down for a period of less than 72 hours, a
visual inspection of cooling tower should be performed to confirm:
•
•
•
•
•

absence of leaks, overflows and damage to exterior or interior components;
sump water is circulating, pumps are working, and the treatment system is operational and dosing
properly;
interior and exterior components are visibly free of biofilm, algae, slime, and excessive debris or
scale;
adequate chemic treatment supply; and
water treatment parameters (e.g., free oxidant, pH, conductivity, dipslide, etc.) are within
acceptable ranges as defined by the water treatment contractor prior to turning on fans.
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Where operation has been continuous or disrupted for a period of less than 72 hours and the cooling
tower is visible clean and well-maintained, regular monitoring to ensure continued operation and
treatment is recommended.
Where operation been shut-down of undrained cooling towers for a period of 72 hours or more, or where
visual inspection of the cooling tower finds visible biofilm, algae, slime, or excessive debris or scale,
draining (where possible) and cleaning and disinfection of the cooling tower should be performed in
accordance with available industry guidance. Guidance related to start-up and shut-down procedures for
cooling towers are available from the Cooling Technology Institute (CT 159):
https://cti.org/pub/cticode.phpexternal icon. Guidance on cleaning and disinfection procedures for cooling
towers are also available from the Cooling Technology Institute: http://www.cti.org/downloads/WTP148.pdfpdf iconexternal icon.

Section III: Heating, Ventilation and Air Conditioning Systems
Mechanical ventilation systems (a.k.a., HVAC systems) generally mix recirculated indoor air with outside
“fresh” air. If the ventilation rate (i.e., amount of outside air) is too low, common indoor contaminants
such as particles, chemical vapors, odors and exhaled carbon dioxide can accumulate and result in
degraded indoor air quality. Cal/OSHA regulations (8CCR§5142) generally require that in mechanically
ventilated buildings the HVAC system must be run continuously during working hours. The regulation
further requires minimum outdoor airflows based on the building codes in place at the time of
construction. The current minimum outdoor airflows called for in the building code are derived from
guidelines by the American Society of Heating, Refrigeration and Air-Conditioning Engineers
(ANSI/ASHRAE Standard 62.1--Ventilation for Acceptable Indoor Air Quality) and are calculated based
upon the type of building space, number of occupants, size of the occupied area and other variables
related to the design of the HVAC system.
The combination of temperature and humidity in a building is a primary driver of occupant thermal
comfort. Occupant thermal discomfort is often associated with increased dissatisfaction with indoor
environmental quality and may exacerbate occupant symptoms. Cal/OSHA does not regulate thermal
comfort in buildings; however, the California labor code indicates that temperatures in work areas shall
provide reasonable comfort consistent with industry-wide standards for the work performed. To this end,
Federal OSHA recommends temperature control in the range of 68-76°F and corresponding relative
humidity from 60-20%. Similarly, the American Society of Heating, Refrigeration and Air-conditioning
Engineers (ASHRAE) has developed widely accepted guidelines for managing temperature and humidity
in buildings to help ensure the thermal comfort of occupants (ANSI/ASHRAE Standard 55). This
guideline generally recommends 75-83ºF & 60-10%RH (warm weather) and 68-77ºF & 80-10%RH (cool
weather). While these guidelines attempt to define conditions that are acceptable for approximately 80%
of occupants, individual preferences may vary.
A. Return to Occupancy-Based Operating Parameters
Building ventilation systems may have been adjusted for increased efficiency or turned off altogether
during periods of no or low occupancy. Low or reduced occupancy can interfere with the ventilation
system’s performance and ability to maintain temperature, humidity, and air circulation. As part of the
building risk assessment, ventilation systems should be turned back on and allowed to stabilize prior to
building occupancy. Operating parameters, including temperature, humidity, air exchange rates, and
outdoor air intake, should be identified based on expected building occupancy, which may not initially
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represent “normal” occupancy conditions. Facilities staff should be prepared to adjust operating
parameters as needed with changing occupancy conditions over time.
It is recommended that weekly checks of the ventilation system be performed following building reoccupancy to ensure operating efficiency and adjustment as needed to accommodate occupancy
changes. The frequency of ventilation system checks can be gradually reduced (e.g., to monthly or
quarterly) over time, depending on the operation and maintenances specifications and ongoing
occupancy conditions.
B. Additional Controls
In addition to returning the ventilation system to occupancy-based operating parameters, the following
additional engineering controls can be considered based on risk assessment:
•

•

•
•
•

Perform ventilation system “flushing”, whereby air is forced through the building for at least 48-72
hours prior to re-occupancy in order to remove or reduce potential pollutants that may have built
up in the indoor environment. Inspect the condition of system filters following the “flushing” period
and replace, as necessary.
Increase outdoor air ventilation to increase the effective dilution ventilation per person based on
expected occupancy, which can include;
o Disabling on demand-controlled ventilation (DCV); or
o Further open minimum outdoor air dampers, as high as 100%, to minimize or eliminate
recirculation of air within the occupied space.
Improve central air filtration to MERV-13 rating or the highest filter rating compatible with the filter
rack and seals.
Keep ventilation systems running continuously, if possible 24/7, or for longer hours.
Consider the installation of portable room air cleaners with HEPA filters, particularly in areas
where social distancing may not be feasible.

Section IV: Other Indoor Environmental Quality Issues
A. Mold & Moisture
Mold growth can occur when organic building materials or accumulated organic debris is impacted by
moisture. This may occur within 24-48 hours from the time such materials become wet, hence it is critical
that materials are substantially dried within this time frame in order to minimize the potential for mold
growth to develop. During periods of low or no occupancy, water leaks or other moisture intrusion may
occur and can go unnoticed and unaddressed, which can result in mold growth. Indoor temperature and
humidity can also change significantly with changes to building occupancy, which can also result in
conditions conducive to mold growth. It is generally accepted that mold growth in buildings should be
removed following appropriate precautions to protect workers involved in the clean-up and the
surrounding environment. Greater precautions are taken for greater amounts of mold growth. In addition,
the underlying cause of mold and moisture intrusion should be identified and corrected in order to
minimize the potential for recurrent mold growth.
i. Moisture and Mold Growth Conditions
A thorough building inspection should be performed to identify potential areas of moisture intrusion and
mold growth. Evidence of moisture intrusion and mold growth include visible water on or near building
materials, water staining or damage to building materials, elevated moisture in building materials, and
www.forensicanalytical.com
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dark mold-like staining on materials that are known or suspected to have been impacted by moisture.
Where identified, areas of potential moisture intrusion and mold growth should be documented and
remediated. Inspection by a third-party consultant with experience in mold investigation may be required,
particularly if areas of suspected are >10 ft.2.
ii. Mold Remediation
All work, which may result in the disturbance of mold growth or contamination, should be performed
using work practices that minimize the disturbance of affected materials and dispersion of mold spores.
Measures should also be taken to protect the health and safety of individuals performing remediation
activities. At a minimum, work should be performed in accordance with the following guidelines
addressing mold/water intrusion remediation:
•
•
•
•
•
•

Environmental Protection Agency. (September 2008). Mold Remediation in Schools and
Commercial Buildings. EPA 402-K-01-001.
New York City Department of Health. (November 2008). Guidelines on Assessment and
Remediation of Fungi in Indoor Environments.
U.S. Department of Labor Occupational Safety and Health Administration (November 8, 2013).
Safety and Health Information Bulletin: A Brief Guide to Mold in the Workplace. SHIB 03-10-10.
American Industrial Hygiene Association. (2008). Recognition, Evaluation and Control of Indoor
Mold. IMOM08-679.
Institute of Inspection, Cleaning and Restoration Contractors. (2015). IICRC 500 Standard and
Reference Guide for Professional Water Damage Restoration. Fourth edition.
Institute of Inspection, Cleaning and Restoration Contractors. (2015). IICRC S520 Standard and
Reference Guide for Professional Mold Remediation. Third edition.

Refer to information regarding mold remediation in the “FACS General Mold Remediation Guidelines”
included in Appendix C. Per these guidelines, mold remediation should proceed as follows:
1.
2.
3.
4.
5.
6.
7.
8.

perform all work per appropriate mold remediation guidelines,
evaluate materials to be removed for hazardous building materials,
conduct invasive inspection to determine scope of removal,
remove impacted building materials per scope,
perform detail cleaning of the work areas,
ensure all wet building materials are dry,
conduct post-remediation assessment, and
ensure the cause of moisture intrusion has been addressed.

iii. Repair of Causal Conditions
Conditions resulting in moisture impact upon organic building materials should be determined and
corrected in order to prevent the development of mold growth. These findings should be reviewed and
verified by an appropriately qualified construction professional in order to ensure accurate identification
and correction of the causes of moisture intrusion issues.
B. Food Safety
There is potential for food safety issues to arise in areas of food storage during periods of no or low
occupancy. Food items that have perished, spoiled, or are beyond their expiration date can result in
foodborne illness and impacts to taste and quality of food items.
www.forensicanalytical.com
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Perishable and non-perishable food items in wet storage, dry storage, and freezers in restaurant and
food service areas should be visually inspected for freshness, expiration, and pest infestation.
Temperatures of wet storage refrigerators and freezers should be verified to confirm compliance with
local public health and food handling and safety regulations. Any food items that are found to be visibly
spoiled, beyond their expiration, outside of acceptable storage temperature, or impacted by pest activity
should be disposed of in accordance with
A food safety inspection of all food handling service areas should be performed to ensure compliance
with all local public health and food handling and safety requirements prior to re-opening restaurants and
food service areas.
Vending machines should be inspected to ensure vending items have not expired during periods of low
or no occupancy. All food items that are beyond their expiration date should be disposed of and
replaced.
C. Odor Issues
Unpleasant odors can accumulate in buildings with low or no occupancy for a variety of reasons. Some
examples of common sources of unpleasant odors include gases formed in sewer systems and released
due to dry drain traps, presence of rotten or decaying food items, and expired chemicals or cleaning
products. Odors with sources inside the building are typically more constant and have a consistent odor
severity. In other instances, odors can be entrained into the building from outdoor sources by way of the
ventilation system. When this dynamic does occur, odors tend to vary in their frequency and severity due
to a variety of environmental factors.
Prior to building occupancy, a thorough walkthrough of indoor spaces should be performed to identify the
presence and cause of any odor issues. Areas of potential concern regarding the development of odor
issues during periods of low or no occupancy include laboratories, hazardous materials storage and
waste areas, food service, restrooms, and student housing (e.g., personal refrigerators or food storage
areas).
Where sources of unpleasant odors cannot be identified, it may be necessary to retain a third-party
consultant to assist with a more comprehensive odor investigation.
D. Pest Control
Prolonged periods of vacancy or low occupancy can result in the establishment of pest control problems.
Infestation of indoor spaces with pests such as insects, rodents, birds, and other pests can result in
increased potential for bites, stings, and other physical injury and increased risk of illness carried by
pests or their excrement.
Prior to building occupancy, a thorough walkthrough of indoor spaces should be performed to identify
signs of pest infestation including visible insects or other pests or evidence of pests such as feathers,
nests, or droppings. Localized areas exhibiting evidence of pests may be addressed by in-house staff at
their discretion. Where evidence of pest infestation affecting multiple areas or whole buildings is
identified, a professional exterminator should be retained to perform a thorough inspection and
recommend comprehensive control measures.

Section V: Cleaning and Disinfection
Prior to building re-occupancy, buildings including all common areas, restaurant and food service areas,
classrooms and instruction areas, administrative areas, restrooms, and common areas of student
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housing facilities should be cleaned and disinfected in accordance with the CSUF Safe Work Practices
Programs (General and Janitorial).
Students should also be encouraged to perform cleaning and disinfection of their personal space (e.g.,
dormitory rooms and personal items) upon returning to the campus. The “Personal area Cleaning &
Disinfection Guidelines” available in Appendix E can be provided to students to provide guidance on
proper cleaning and disinfection activities, including proper food safety inspection and disposal.

Section VI: Limitations
This program is limited to the conditions and practices observed, information made available to FACS
and the information available from reference sources at the time this document was prepared. The
methods and recommendations provided are based on FACS’ judgment, expertise and the standard of
practice for professional service. They are subject to the limitations and variability inherent in the
methodology employed. As with all environmental health services, this protocol is limited to the defined
scope and does not purport to set forth identification and control of all hazards, nor indicate that other
hazards do not exist. While the provisions of this document are intended to help reduce COVID-19 risk,
they cannot guarantee that infection will not occur.
Please do not hesitate to contact our offices at 510-266-4600 with any questions or concerns. Thank you
for the opportunity to assist California State University, Fullerton in promoting a more healthful
environment.
Respectfully,
FORENSIC ANALYTICAL

DRAFT
Megan Canright, MPH, CIH
Director of Scientific Operations
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Building Re-Occupancy Checklist

Using the comments section, comment on each item below that is marked as “not
acceptable”, identify a corrective action, and assign priority of “1”, “2”, or “3”.

Not
Acceptable

Location:

Acceptable

Building #:

Inspector:

Inspected

Date:

Building Records Review
1) Mechanical and plumbing plans.
2) Building maintenance records (prior to and during reduced occupancy).
3) Occupancy records.




Priority:

Not Acceptable

3

Acceptable

Using the comments section, comment on each item below that is marked as “not
acceptable”, identify a corrective action, and assign priority of “1”, “2”, or “3”.

2

Inspected

1

Comments:





































Building Water Systems – Potable and Recreational
4) Point-of-use fixtures are free of biofilm, scale, and debris.
5) Water system has not been stagnant or under low-usage or flow conditions for >1 week.
6) Water heaters and tempering devices are free of biofilm, excessive scale, and debris.
7) Domestic hot water storage temperatures (e.g., heaters, heat exchangers) are ≥120°F.
8) Domestic hot water temperatures at points of use are ≥120°F.
9) Domestic hot water return temperatures are ideally ≥113°F.
10) Residual oxidant (free chlorine, monochloramine) in hot and cold water is acceptable.
11) Internal and external components of ice machines are free of biofilm, scale, and debris.
12) Eyewashes and safety showers have been flushed and tested according to schedule.
13) Pools and spas have been continuously circulated with ongoing treatment.
14) Pools and spas are free of biofilm, algae, debris, and excessive scale.

Priority:

1

Actions:

Rev. 5/11/20

Environmental Health and Safety

2

3

Page 1 of 3

Acceptable

Not Acceptable

Using the comments section, comment on each item below that is marked as “not
acceptable”, identify a corrective action, and assign priority of “1”, “2”, or “3”.

Inspected

Building Re-Occupancy Checklist






















Building Water Systems – Cooling Towers/Evaporative Coolers
15) Cooling towers have been operating continuously with at least daily sump circulation.
16) Cooling towers are free of visible damage, leaks, or overflows.
17) Cooling tower treatment system has been operating per specifications.
18) Cooling water treatment parameters are within acceptable ranges.
19) Adequate chemical supply is present to serve the cooling tower treatment system.
20) Interior/exterior cooling tower components are free of biofilm, algae, and excessive scale.

Priority:

1

2

3

24) Outdoor air intake dampers functional and properly set.
















25) Area around outdoor air intake free of excessive vegetation, dirt, moisture, bird
nests/droppings, or other contaminants.







26) Potential pollution sources in the vicinity of the outdoor air intake (e.g., trash dumpsters,
vehicle exhaust, maintenance activities, plumbing/other vents).







27) Cooling coil and drip pan are clean and draining properly.













Actions:

HVAC Units
21) Ventilation units are on and being run according to occupancy load.
22) Outdoor air intake and exhaust fans are free from obstructions.
23) Air flowing into the outdoor air intake.

28) Filters fit tightly, are the appropriate efficiency, and are in good condition.
29) Insulation within unit is in good condition (i.e., not damaged and frayed).

Priority:

1

Actions:
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Acceptable

Not Acceptable

Using the comments section, comment on each item below that is marked as “not
acceptable”, identify a corrective action, and assign priority of “1”, “2”, or “3”.

Inspected

Building Re-Occupancy Checklist



































































Building Interior
30) Area is free of objectionable odors.
31) Evidence of moisture intrusion (e.g., stained ceiling tiles, carpets, walls, under sinks).
32) Evidence of microbial/mold growth.
33) Room is generally clean without excessive dust loading.
34) No perishable food products stored outside of approved areas.
35) Stored food (vending, food prep areas) appear fresh and are within their expiration date.
36) Trash receptacles are clean and free of objectionable odors.
37) Area is free of evidence of pest infestation (e.g., droppings, termite dust, etc.)
38) Chemical products are properly stored and within their expiration date.
39) Areas with office reproduction equipment are well ventilated.
40) Drain traps are full of water and no objectionable restroom odors are present.
41) Supply and return air vents clean.
42) Supply and return air vents free from obstructions.
43) Air flowing out of supply vents and into return vents.
44) Ventilation system providing adequate ventilation according to ASHRAE guidelines.
45) Thermostat set to intended temperature.
46) Ventilation system is providing intended temperature.
47) Ventilation system is providing intended humidity range (30-60%).
48) Ventilation system providing adequate outside air.
49) Exhaust fans, where installed, are operational (air flowing in).
50) Special ventilation (e.g., lab fume hoods, hazmat areas) are operating per specification.

Priority:

1

Actions:
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Area

System Point (& Detail)

Room

Fixture

Time to
Temp

Chlorine (Cl) or Monochloramine (NH2Cl)

Municipal Disinfectant (circle one):

Disinfect.

Cl 0.5-1.0/4.0 ppm
NH2Cl 1.0-3.0/4.0 ppm

DHW ≥120°F
DHWR <113°F
DCW ≤68°F

Temp.

Goal: (ideal/limit)

Goal: (ideal/avoid)

Comment

DHW Near Point

DHW Far Point

DHW Far Point

DHW Storage Tank

DHW Storage Tank

2

3

4

5

6

DCW Near Point

DCW Far Point

DCW Far Point

DCW Storage Tank

DCW Storage Tank

9

10

11

12

13

Initials:

Corrective Action Required? (Yes/No)

DCW Near Point

8

END

DCW Entry (at municipal BFP)

7

Cold Water

DHW Near Point

1

Hot Water

© Forensic Analytical Consulting Services

General Instructions: Identify at least two near (close to the point of entry or tempering) and two far (far from the point of entry or temperating) points for temperature and
oxidant collection. Identify hot and cold water storage devices (hot or cold water tanks, etc.).
Collect from fixtures by running water into a cup with thermometer until temperature stabilizes.

#

Building:

Temperature & Disinfectant Log

Revised 5/11/20
Date:
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GLOBAL MOLD REMEDIATION GUIDELINES
1. General Practices. All work, which may result in the disturbance of mold growth or contamination,
should be performed using work practices that minimize the disturbance of affected materials and
dispersion of mold spores. Measures should also be taken to protect the health and safety of
individuals performing remediation activities. At a minimum, work should be performed in accordance
with the following guidelines addressing mold/water intrusion remediation:


Environmental Protection Agency. (September 2008). Mold Remediation in Schools and
Commercial Buildings. EPA 402-K-01-001.



New York City Department of Health. (November 2008). Guidelines on Assessment and
Remediation of Fungi in Indoor Environments.



U.S. Department of Labor Occupational Safety and Health Administration (November 8, 2013).
Safety and Health Information Bulletin: A Brief Guide to Mold in the Workplace. SHIB 03-10-10.



American Industrial Hygiene Association. (2008). Recognition, Evaluation and Control of Indoor
Mold. IMOM08-679.



Institute of Inspection, Cleaning and Restoration Contractors. (2015). IICRC 500 Standard and
Reference Guide for Professional Water Damage Restoration. Fourth edition.



Institute of Inspection, Cleaning and Restoration Contractors. (2015). IICRC S520 Standard and
Reference Guide for Professional Mold Remediation. Third edition.

2. Material Removal. In the course of removing building materials, bulk quantities of visible mold growth
shall be removed from all wood structural members or other materials. Materials should be cleaned
or removed 18 inches past visible mold growth unless otherwise specified.
3. Regulated Materials. Prior to commencing remediation activities, building materials that may be
disturbed should be assessed for asbestos and lead-based paint hazards per applicable regulations.
4. Sources of Moisture. Mold growth is most frequently caused by a failure to adequately control
moisture. Thus, whenever mold remediation is performed, measures should be taken to correct the
conditions resulting in excess moisture and mold growth.
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GENERAL PROCEDURES
M0: General Procedures for De Minimus Mold Remediation________________________________
The following procedures are provided for general guidance and may be modified as appropriate to
address specific conditions on a case-by-case basis. All work should be performed in accordance the
aforementioned guideline publications.







Example Applications
o Surface cleaning and non-aggressive removal of ≤1 ft.2 of mold growth.
o Surface cleaning of areas with light or minimal mold spore deposition/contamination.
o Typical housekeeping activities.
Personal Protective Equipment
o May include the use of an N-95 disposable respirator, gloves and eye protection.
Containment Provisions
o None required.
Work Practices
o Mist surface and wet-wipe in a manner that minimizes disturbance of growth.
Post-Remediation Assessment
o Visual confirmation of removal of growth.

M1: General Procedures for Small Scale Mold Remediation_________________________________
The following procedures are provided for general guidance and may be modified as appropriate to
address specific conditions on a case-by-case basis. All work should be performed in accordance the
aforementioned guideline publications.







Example Applications
o Surface cleaning and non-aggressive removal of >1 to <10 ft.2 of mold growth.
o Aggressive removal of materials with ≤1 ft.2 of dense mold growth, or <10 ft.2 of sparse mold
growth.
o General construction dust control for removal of building materials.
Personal Protective Equipment
o N-95 disposable respirator, gloves and eye protection.
Containment Provisions
o Cover the immediate work area with plastic sheeting.
o A floor to ceiling plastic barrier should be erected to further isolate the work area if greater
than approximately 5 ft. of material is being aggressively removed (e.g., removal of drywall).
o Ensure ventilation provisions in the area are turned off.
Work Practices
o Remediation performed by maintenance/construction personnel with awareness training
regarding proper clean up methods, personal protection, and potential health hazards
associated with mold.
o Clean surfaces using a HEPA vacuum or dust suppression methods (e.g., misting).
o Remove materials using methods to minimize the disturbance of growth and for general dust
suppression (e.g., HEPA vacuum positioned at the point of operation/removal and misting).
o If removal cannot be accomplished without significant disturbance of mold growth or more
extensive mold growth is encountered, then work should stop and medium or large scale
remediation procedures should be implemented.
o All contaminated materials should be removed from the work area in a sealed plastic bag.
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Following removal of mold growth, clean the work area and immediately adjacent surfaces
using a HEPA vacuum or wet-wiping.

Post-Remediation Assessment
o Assessment by a designated individual familiar with these procedures and with mold
awareness training.
o Visual confirmation of removal of growth and absence of contamination and debris prior to
removal of containment provisions.
o Materials should be dried and causes of moisture impact controlled to prevent future growth.

M2: General Procedures for Medium Scale Mold Remediation_______________________________
The following procedures are provided for general guidance and may be modified as appropriate to
address specific conditions on a case-by-case basis. All work should be performed in accordance the
aforementioned guideline publications.









Example Applications
o Surface cleaning and non-aggressive removal of 10 to <100 ft.2 of mold growth.
o Aggressive removal of materials with >1 to <10 ft.2 of dense mold growth, or 10 to <100 ft.2 of
sparse mold growth.
Personal Protective Equipment
o ½-face respirator with HEPA filters, gloves, disposable coveralls and goggles. Consider the
use of HEPA/organic vapor combination cartridges if strong musty odors are present.
Containment Provisions
o Isolate the work area from the surrounding environment using 1 layer of plastic sheeting
configured with a slit entry and covering flap.
o Seal all penetrations to surrounding areas using plastic and tape (e.g., outlets, light switches,
ventilation grills).
o Negatively pressurize the work area and exhaust out of the work area with HEPA filtration.
Work Practices
o Remediation performed by professional mold remediation contractors with appropriate
training and experience in mold remediation practices.
o Clean surfaces using a HEPA vacuum or dust suppression methods (e.g., misting).
o Remove materials using methods to minimize the disturbance of growth to the extent feasible.
o All contaminated materials should be removed from the work area in a sealed plastic bag.
o Following removal of mold growth, clean the work area, immediately surrounding area, and
worker egress pathways using a HEPA vacuum or wet-wiping.
Post-Remediation Assessment
o Assessment performed by a professional mold consultant with appropriate training and
experience.
o Visual confirmation of removal of growth and absence of contamination and debris.
o Collection and evaluation of air and surface samples as appropriate to support visual
inspection.
o Materials should be dried and causes of moisture impact controlled to prevent future growth.
o Containment provisions remain in place until the work areas has passed the assessment
criteria.

M3: General Procedures for Large Scale Mold Remediation_________________________________
The following procedures are provided for general guidance and may be modified as appropriate to
address specific conditions on a case-by-case basis. All work should be performed in accordance the
aforementioned guideline publications.
FACS
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Example Applications
o Surface cleaning and non-aggressive removal of 100 ft.2 of mold growth.
o Aggressive removal of materials with 100 ft.2 of dense or sparse mold growth.
Personal Protective Equipment
o Full-face respirator with HEPA filters, gloves, disposable coveralls with head and foot
coverings and goggles. Consider the use of HEPA/organic vapor combination cartridges if
strong musty odors are present.
Containment Provisions
o Isolate the work area from the surrounding environment using 2 layers of plastic sheeting
configured with a decontamination area between two slit entries with covering flaps.
o Seal all penetrations to surrounding areas using plastic and tape (e.g., outlets, light switches,
ventilation grills).
o Negatively pressurize the work area and exhaust to the outdoor environment with HEPA
filtration.
Work Practices
o Remediation performed by professional mold remediation contractors with appropriate
training and experience in mold remediation practices.
o Clean surfaces using a HEPA vacuum or dust suppression methods (e.g., misting).
o Remove materials using methods to minimize the disturbance of growth to the extent feasible.
o All contaminated materials should be removed from the work area in a sealed plastic bag.
o Following removal of mold growth, clean the work area, immediately surrounding area, and
worker egress pathways using a HEPA vacuum or wet-wiping.
o Mist surface and wet-wipe in a manner that minimizes disturbance of growth.
Post-Remediation Assessment
o Assessment performed by a professional mold consultant with appropriate training and
experience.
o Visual confirmation of removal of growth and absence of contamination and debris.
o Collection and evaluation of air and surface samples as appropriate to support visual
inspection.
o Materials should be dried and causes of moisture impact controlled to prevent future growth.
o Containment provisions remain in place until the work areas has passed the assessment
criteria.

MC: General Procedures for Removal of Mold Spore Contamination/Deposition_______________
The following procedures are provided for general guidance and may be modified as appropriate to
address specific conditions on a case-by-case basis. All work should be performed in accordance the
aforementioned guideline publications.






Example Applications
o Removal of secondary mold spore deposition from surfaces and contents resulting from the
presence of mold growth reservoirs in the shared environment.
o Note: Areas of light or minimal contamination may be cleaned in accordance with procedure
M0.
Personal Protective Equipment
o Minimum of N-95 disposable respirator, gloves and eye protection. More extensive protective
equipment may be appropriate depending on the severity of contamination.
Containment Provisions
o Not generally required, however conditions of severe contamination may necessitate
containment provisions depending on conditions in surrounding environments.
Work Practices
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Remediation performed by professional mold remediation contractors with appropriate
training and experience in mold remediation practices.
Clean horizontal and vertical surfaces in place.
Wet-wipe hard, non-porous surfaces.
HEPA vacuum soft, porous surfaces. Disposal of porous materials exhibiting growth may be
necessary.
Launder or dry-clean textiles.
Consider use of HEPA filtered negative air machines to purge or scrub the air in the area.

Post-Remediation Assessment
o Assessment performed by a professional mold consultant with appropriate training and
experience.
o Visual confirmation of removal of growth and absence of contamination and debris.
o Collection and evaluation of air and surface samples as appropriate to support visual
inspection.

ME: General Procedures for Exterior Mold Remediation____________________________________
The following procedures are provided for general guidance and may be modified as appropriate to
address specific conditions on a case-by-case basis. All work should be performed in accordance the
aforementioned guideline publications.










Example Applications
o Cleaning of 10 ft.2 of mold growth from exterior surfaces.
o General construction dust control for the exterior removal of building materials.
o Note: Cleaning of <10 ft.2 of exterior mold growth may be conducted in accordance with
procedure M0.
Personal Protective Equipment
o Minimum of N-95 disposable respirator, gloves and eye protection. More extensive protective
equipment may be appropriate depending on the severity of growth or intensity of removal
activities.
Containment Provisions
o Prior to commencing work, close all windows and doors in or adjacent to the work area and
seal interior window and door penetrations with tape (easy release or painters tape).
o If removal of exterior building materials is to occur, seal all wall penetrations (i.e., electrical
outlets and light switches) and base of wall on the associated interior wall being repaired with
tape (easy release or painters tape).
Work Practices
o Remediation performed by maintenance/construction personnel with awareness training
regarding proper clean-up methods, personal protection, and potential health hazards
associated with mold. The use of a professional mold remediation contractor may be
appropriate depending on the severity of mold growth.
o Proceed with exterior cleaning or building material removal using dust control methods (e.g.,
misting).
o Inspect the back of exposed interior wall systems for evidence of mold growth. If mold growth
is observed, proceed with cleaning or removal in accordance with procedures M0-M3 as
appropriate.
o Use a HEPA vacuum to remove excess debris from the wall cavity prior to reconstruction.
Post-Remediation Assessment
o Assessment by a designated individual familiar with these procedures and with mold
awareness training.
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Visual confirmation of removal of growth and absence of contamination and debris prior to
removal of containment provisions.
Materials should be dried and causes of moisture impact controlled to prevent future growth.

MT: General Procedures for Invasive Inspection for Mold___________________________________
The following procedures are provided for general guidance and may be modified as appropriate to
address specific conditions on a case-by-case basis. All work should be performed in accordance the
aforementioned guideline publications.


Example Applications
o Removal of building materials in areas where there is the potential for mold growth (i.e., the
presence of mold growth has not been confirmed).



Personal Protective Equipment
o May include the use of an N-95 disposable respirator, gloves and eye protection as
appropriate for general construction activities.
Containment Provisions
o Follow practices for general construction dust control (see M1 above). No special provisions
for controlling mold growth are required.
Work Practices
o Remove a small area of building material from the area in question to facilitate visual
inspection (e.g., <1ft.2).
o In the course of removal, proceed in a manner that minimizes disturbance of potential
concealed mold growth reservoirs. For example, cut around and gently remove a section of
drywall as a single piece rather than demolishing the area with a hammer. A HEPA vacuum
nozzle placed at the point of removal may further control potential releases.
o Continue removal of materials in a stepwise fashion in order to perform desired construction
repairs or to determine if any hidden mold growth exists.
o If mold growth is encountered in the course of removal, immediately stop and proceed in
accordance with mold remediation procedures as appropriate (see M0-M3 above).
Post-Remediation Assessment
o No assessment is necessary if no mold growth is encountered. If mold growth is encountered,
follow the appropriate post-remediation assessment guidelines as discussed in M0-M3 above.
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Personal Area Cleaning & Disinfection Guidelines
for Students
This document is intended to provide students with general guidelines regarding the cleaning and
disinfection of personal space. CSUF custodial staff will be performing regular cleaning and
disinfection of common areas such as lobbies, elevators, waiting and sitting areas, and restrooms in
student housing buildings, but will not be entering student’s personal rooms or areas. Students are
responsible for procuring cleaning and disinfection materials for personal use and performing cleaning
and disinfection of their personal space and items.

Personal Hygiene
1. Before, during, and after cleaning and disinfection activities, conduct frequent hand hygiene
following the World Health Organization (WHO) guidelines. At minimum, hand hygiene should be
conducted prior to beginning cleaning and disinfection, before touching your face, after coughing
or sneezing, and after cleaning and disinfection is completed and prior to leaving your personal
area.
2. Avoid touching your eyes, nose and mouth during cleaning and disinfection activities.
3. If you have to sneeze or cough, cover your nose and mouth with a cloth or use the crook of your
arm to minimize dispersal of respiratory droplets.
4. Accumulation of personal items on surfaces should be limited to allow for easier surface cleaning
and disinfection.

Protective Equipment
1. Review the Safety Data Sheet (SDS) and product safety information for each cleaning and
disinfection product to be used. Follow the recommendations for personal protective equipment
as recommended in the product information.
2. In the absence of product information specifying personal protective equipment, at a minimum it
is recommended that disposable gloves be worn during cleaning and disinfection to prevent skin
contact with surfaces and cleaning and disinfection products.

Environmental Cleaning
1. Use only EPA-approved disinfectant products during cleaning and disinfection activities. Follow
the manufacturer’s recommendations for disinfection including proper contact time, which can
range from seconds up to 10 minutes. Note that some products may cause damage to or
discoloration of surfaces. https://www.epa.gov/pesticide-registration/list-n-disinfectants-useagainst-sars-cov-2.
2. Prioritize high-touch surfaces such as door handles, light switches, keyboards, remote controls,
desks, touch screens and phones for cleaning and disinfection.
3. Surfaces that are not touched frequently (e.g. walls, ceilings, floors) or can be isolated from
common use generally do not require additional cleaning or disinfection
4. Non-porous (hard) surfaces can be wiped to perform physical cleaning following application of
products. Disinfectants should be allowed to stay wet for the recommended contact time stated in
the product information. Following wiping, surfaces can be allowed to air dry.
5. For soft (porous) surfaces such as carpeted floor, rugs, and drapes, remove visible
contamination, if present and clean with appropriate cleaners indicated for use on these
surfaces. Launder any items in accordance with the manufacturer’s instructions using the
warmest appropriate water setting for the items and then dry items completely.

Rev. 5/11/20

Environmental Health and Safety

Page 1 of 1

Right People
Right Perspective
Right Now

www.forensicanalytical.com

