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Foreword 
 

Pest Management Strategic Plans (PMSPs) are living stakeholder-owned documents, 
facilitated and funded by the USDA Office of Pest Management Policy and designed to 
be updated periodically, typically by the original grantees.  Along with guidance on 
developing and updating PMSPs, completed plans are posted online by the IPM 
Centers at http://www.ipmcenters.org/pmsp/index.cfm  
 
PMSPs are typically developed for specific crops and regions by groups of stakeholders 
including commodity groups, land-grant university specialists, expert consultants, 
industry product and service providers and federal and state agencies.  PMSPs typically 
take a pest-by-pest approach and identify current management practices, both chemical 
and non-chemical, as well as those under development.  Plans also identify priorities for 
research, regulation and education to improve pest management practices and 
outcomes.   PMSPs are used by researchers, educators, regulators and others to 
assess the current state of pest management, identify needs, support requests for 
funding and other purposes.  Components of a PMSP may be incorporated in funding 
proposals, or further developed into outreach materials. 
 
This document is one of the few PMSPs addressing a non-crop environment and with a 
national scope.  It is also unusual in that it sets a goal of implementing high-level IPM in 
all US public schools by 2020.  For an update on the national effort, including the 
national steering committee and regional working groups, see: 
 

Northeastern Region School IPM Working Group 
http://northeastipm.org/work_school.cfm 
 
Southern Region School IPM Working Group 
http://www.sripmc.org/schoolIPM/ 
 
North Central Region School IPM Working Group 
http://www.ipminstitute.org/NC_IPMIS_Working_Group/main.htm 
 
Western Region School IPM Working Group 
http://cals.arizona.edu/apmc/westernschoolIPM.html 

 
National Steering Committee 
http://www.ipminstitute.org/school_ipm_2020/steering_committee.htm  
 

 
 
  

http://www.ipmcenters.org/pmsp/index.cfm
http://northeastipm.org/work_school.cfm
http://www.sripmc.org/schoolIPM/
http://www.ipminstitute.org/NC_IPMIS_Working_Group/main.htm
http://cals.arizona.edu/apmc/westernschoolIPM.html
http://www.ipminstitute.org/school_ipm_2020/steering_committee.htm


5 

Acknowledgements 
 
The first version of this document, released in 2008, was the result of a large 
collaborative effort involving the IPM Institute of North America, the USDA NIFA IPM 
Program and USDA Regional IPM Centers, US EPA, Land-Grant universities, school 
district personnel, and representatives from private industry, non-governmental 
organizations and consultants.  The second version, released in 2009, included minor 
technical updates. Additional updates to the second version were released in 2012, 
including updated priorities. 
 
Version 3.0 includes updated national and working group priorities,  
 
The editors gratefully acknowledge the contributions of the following individuals to 
version 3.0: 
 
Lynn Braband 
Pat Copps 
Carrie Foss 
Fudd Graham 
Janet Hurley, MPA, Extension Program Specialist II - School IPM, Texas A&M AgriLife 
Extension Service 
Kathy Murray 
Claudia R 
Mark Shour 
 
The following IPM Institute staff provided support for this revision: Mariel Snyder and 
Matt Neff. 
 
The editors are responsible for all content, which does not necessarily represent 
the opinions of all contributors or all of those who provided comments.  This 
document will be reviewed and revised periodically.  Corrections of factual errors and 
other comments are welcome and may be emailed to info@ipminstitute.org.  All 
hyperlinks were verified in July 2015. 
 
Citation.  Green, T.A., and D.H. Gouge, eds.  2015.  School IPM 2020: A Strategic Plan 
for Integrated Pest Management in Schools in the United States.  Version 3.0.  316 pp.  
http://www.ipminstitute.org/school_ipm_2020/SCHOOL_IPM_2020_V3_070615.pdf  
 
Rather than post this document, the project team asks that users link to the hyperlink in 
the citation above to ensure readers are directed to the current version. 
 
For a log of changes made to prior editions, visit 
http://www.ipminstitute.org/school_ipm_2015/school_ipm_2015_Updates.htm  
 

mailto:info@ipminstitute.org
http://www.ipminstitute.org/school_ipm_2020/SCHOOL_IPM_2020_V3_070615.pdf
http://www.ipminstitute.org/school_ipm_2015/school_ipm_2015_Updates.htm


6 

1. Executive Summary 
 
Pest management practices in our nationôs schools are in need of improvement.   
More than 63 published surveys and reports from public agencies, advocacy groups 
and others since 1994 (Appendix G) have documented deficiencies including 
unmanaged pest infestations and inappropriate and off label use of pesticides in and 
around schools. The American Academy of Pedatrics (2012) warns that, ñHigh-dose 
pesticide exposure may result in immediate, devastating, even lethal consequences,ò. 
 
Improvement is feasible and affordable.  Pest complaints and pesticide use in schools 
and other public buildings have been reduced by up to to 93% through Integrated Pest 
Management (IPM), with no long-term increase in costs in multiple well-documented 
studies (Gouge et al. 2006; Greene and Breisch 2002, Williams et al. 2005). 
 
IPM includes a continuum of practices progressing from basic monitoring and 
inspection, and higher risk, reactive strategies, to lower-risk, long-term prevention and 
avoidance of pest problems and pest-conducive conditions (Balling 1994, Jacobsen 
1997, eXtension 2010).  The ultimate goal is a balanced system where pests remain at 
tolerable levels with minimal cultural and biological interventions. 
 
Full implementation of IPM in schools at the advanced end of the continuum includes a 
thorough understanding of pests and pest biology by pest managers, careful inspection 
and monitoring for pest presence and pest-conducive conditions, and pest prevention 
through effective education, sanitation and facility maintenance (Chapter 2, Table 1).  
Pesticides are used only when reasonable non-chemical measures are inadequate.  
When needed, pesticide products are selected that minimize toxicity and/or potential for 
exposure. 
 
Our challenge is to replicate our well-documented IPM successes in all of our schools.  
The goal of this Pest Management Strategic Plan is to assess the current status of pest 
management in our school systems, identify priorities for management, education, 
research and regulation, and compile our current understanding of best practices and 
set out a plan of action to achieve full implementation of IPM in all of our schools by 
2020. 
 
Specifically, prompt and coordinated action is required to: 

¶ Increase awareness among key influencers and the school community of the 
problems and availability of ready solutions to reduce pest problems and 
pest-conducive conditions, reduce the need for pesticide applications and 
reduce toxicity and potential for exposure when a pesticide application is 
called for; 

 

¶ Generate a commitment from agencies, organizations and individuals 
including product and service providers already working in and influencing 
schools to actively participate; 
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¶ Provide financial, material and human resources to implement proven 
approaches including education, regulation and specific management tactics 
that prevent and avoid pest problems and pest-conducive conditions; 

 

¶ Improve regulations and compliance with existing laws; 
 

¶ Improve knowledge and understanding of the proper role and use of 
pesticides in pest management; 

 

¶ Address research questions that may lead to reduced-risk approaches to 
managing common and occasional pests in schools; 

 

¶ Educate staff and students about the benefits of IPM and how they can apply 
this approach to their homes and workplaces; and 

 

¶ Increase financial resources available to meet these objectives. 
 
In preparing and implementing this plan, we have enlisted participation by a broad 
stakeholder group including leaders representing key influencer and practitioner groups, 
who are now actively working to implement IPM in all schools nationwide and recruiting 
others from their professions to achieve our goal. 
 
We are eight years into the effort of full implementation of IPM in our schools. The 
strategic plan proposal was developed in 2009 and in 2012 we evaluated our progress. 
Many positive changes have been made but there are still many challenges to 
overcome. Chapter 4 of the strategic plan has been updated to reflect the changing 
priorities of the National School IPM Working Group Joint Steering and Advisory 
Committee.  
 
Although much of the information included in this plan applies to pest management in 
other environments including housing, childcare facilities, college campuses, libraries 
and other public buildings, we have focused its scope on K-12 schools.  We have not 
included anti-microbial pesticides in this document.  Rather, we refer readers to 
excellent work in ñgreen cleaningò practices designed to improve the effectiveness and 
reduce risks associated with sanitation and maintenance practices and products. We 
have also not addressed IPM in horticulture or agricultural educational programs, which 
often present a great opportunity to adopt, and teach IPM. 
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2. Introduction 
 
Millions of children, teachers, support staff and parents spend substantial amounts of 
time in schools and on school grounds.  Unmanaged pest problems and unsafe 
pesticide use practices threaten our childrenôs health and our ability to educate them 
effectively.  Full implementation of Integrated Pest Management (IPM) is affordable and 
cost-effective, and can reduce pest and pesticide exposure, pesticide use and pest 
complaints.  However, adoption remains low.  A coordinated national effort is critically 
needed to make safe and effective pest management the standard for all of our schools.  
This strategic plan is designed to accomplish this objective by facilitating 
implementation of high-level IPM (Table 2.1) in all schools nationwide by 2020. 
 
A record-setting 49.5 million students were served by 6.2 million staff including 3.3 
million teachers in 13,558 public school districts in the US in 2011 (US Dept. of 
Education 2011,2012).  These districts include approximately 132,183 elementary and 
secondary schools.  An additional 5.5 million K-12 students were served by 437,410 
teachers at 33,370 private schools. 
 
Record levels of elementary and secondary school enrollment are expected every year 
over the next eight years, with 2019 enrollment predicted to be 6% higher than 2007 
levels (US Department of Education 2011). 
 
Childrenôs special vulnerability to pesticides includes both increased opportunity for 
exposure and increased susceptibility vs. adults (Goldman 1995, National Academy of 
Sciences 1993, US EPA 2002, US GAO 1999).  Routes of exposure include hand-to-
mouth, hand-to-ground and hand-to-floor behavior, and increased consumption of air, 
food and water.  Increased susceptibility is a factor of underdeveloped and rapidly 
developing bodies including brain, nervous, endocrine, reproductive, and other systems. 
 
Many definitions of IPM have been published.  Perhaps the strongest consensus is 
represented in the IPM Roadmap (USDA 2004), which describes IPM as ña decision-
making process that coordinates the use of pest biology, environmental information, and 
available technology to prevent unacceptable levels of pest damage by the most 
economical means, while posing the least possible risk to people, property, resources, 
and the environment.  IPM provides an effective strategy for managing pests in all 
arenas from developed residential and public areas to wild lands.  IPM serves as an 
umbrella to provide an effective, all encompassing, low-risk approach to protect 
resources and people from pests.ò  
 
The American Academy of Pediatrics recommends that pediatricians work with schools 
and governmental agencies to advocate for application of low risk pesticides by using 
IPM principle and promote community right-to-know procedures when pesticide 
spraying occurs in public areas (American Academy of Pediatrics 2012). 
 
The goal of School IPM 2020 is for every US public school to be practicing high-level 
IPM by 2020.  The term ñhigh-levelò refers to the high end of the IPM continuum, which 
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describes the progression of pest management strategies from high-risk, reaction-based 
action towards least-risk, long-term prevention and avoidance of pest problems and 
pest-conducive conditions.  The continuum begins with a focus on monitoring and 
chemical suppression when pests approach unacceptable levels, and ends with a 
balanced system where pests remain at tolerable levels with minimal cultural and 
biological interventions (Balling 1994, Jacobsen 1997, eXtension 2010).  The key 
question for schools and other potential practitioners is then, ñHow much IPM are you 
doing?ò rather than, ñAre you doing IPM?ò  
 
In 2010, Steve Owens, EPA Assistant Administrator for Chemical Safety and Pollution 
Prevention announced a $250,000 grant to the IPM Institute of North America to expand 
efforts to reduce pest and pesticide risks, reduce asthma incidence, and further 
environmental justice in school districts across the county. EPA has made a 
commitment to IPM in schools to protect childrenôs health and reduce their exposure to 
pesticides in schools.  
 
The working group distributed a state-level survey in 2012 and a US public school 
district survey in 2013 to measure progress towards the goal of implementing IPM in all 
US public schools by 2020. The survey, produced with support from the 2010 US EPA 
Pesticide Registration Improvement Renewal Act (PRIA) grant, has been distributed to 
public school districts in 41 states in partnership with leaders in each state. Eight states 
conducted independent surveys, which were integrated into the results from the district 
survey.  Topics covered in the survey include IPM policies and plans, IPM coordinators, 
IPM tools or resources in use, pest management strategies, funds spent on pest 
management and tracking of pest complaints, pesticide applications and pest 
management costs. 
 
Of a total of 2,672 districts that have responded as of August 2015, 50% reported that 
they had written IPM policies and 46% had written IPM plans. Additionally, 52% had an 
IPM coordinator, most with more than two years of experience.  More than 83% of 
districts reported that only licensed pesticide applicators applied any product in school 
buildings.  The findings likely suffer from bias, i.e., districts with an IPM coordinator are 
more likely to be in a position to respond to the survey. 
 
The survey identified opportunities for improvement.  More than half of districts reported 
applying pesticides on a regular or routine basis in and around school buildings.  
Although more than 42% of responding districts report using pest or IPM factsheets, 
only 17% use IPM training tools for staff and 14% read IPM newsletters. The states 
listed in the below table are examples of high indicators of how much school IPM has 
improved.  
 

State IPM 
Policy? 

IPM 
Plan? 

IPM 
Coord.? 

Pest 
Monitoring? 

Routine 
Grounds? 

Routine 
Building? 

Only 
Contractors? 

Maine 95% 74% 95% 77% 10% 12% 35% 

Maryland 100% 100% 100% 92% 8% 8% 8%  

West Virginia 75% 75% 71% 88% 25% 38% 63% 

Texas 98% 73% 98% 90% 52% 58% 55% 

http://www.ipminstitute.org/school_ipm_2015/Sept12_eNewsletter.htm#LETTER.BLOCK25
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Louisiana 81% 81% 88% 71% 52% 74% 61% 

Washington 54% 54% 54% 54% 25% 18% 73% 

 
States reporting a statewide, coordinated IPM effort with multiple agencies and 
institutions engaged jumped from five in 2008 (10% of respondents) to 21 in 2012 (42% 
of respondents).  
 
Survey bias include the following 

¶ School districts without an IPM program or IPM coordinator may be less likely to 
respond.   

¶ We did not achieve our goal of hitting a 40% response rate in each state. Where 
possible, we partnered with collaborators in the state, e.g., Dept. of Ed, Extension. 

¶ It is difficult to compare results between 42 PRIA-funded and eight non-PRIA-funded 
state surveys. 

 

  
School IPM Funding at State Level 
 

  Yes  No  Donôt know  

Written IPM policy?  50.5% 38.4% 11.1% 

Written IPM plan?  46.5% 49.4% 4.2% 

IPM coordinator?  52.3% 42.4% 5.3% 

- more than two years of experience? 81.5% 18.5%   

- are you the IPM coordinator? 68.4% 31.6%   

Do you have a school committee for IPM? 15.5% 78.4% 6.1% 

Do you track pest complaints?  41.0% 59.0%   

Do you track pest mgt costs?  43.6% 37.0% 19.4% 

Do you track number of pesticide applications?  53.6% 29.3% 17.1% 

Any contracted pest services? (vs. in house)        

- general structural 81.8%     

- general grounds 64.3%     

 $-    

 $500,000  

 $1,000,000  

 $1,500,000  

 $2,000,000  

School IPM Funding at 
State Level 

2008 

2012 
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Only contracted pest services? (vs. in house)        

- general structural 50.3%     

- general grounds 34.3%     

National Results of School District Survey 
 

 
District Survey Results, US EPA Region I 
 

0% 20% 40% 60% 80% 100% 

IPM curriculum? 

IPM Committee? 

Track complaints? 

Any contractors? 

Only contractors? 

Routine - Χ 

Routine - Χ 

Pest Id? 

Pest Monitoring? 

IPM Coordinator? 

IPM Plan? 

IPM Policy? 

WI - 24% 

OH - 26% 

MN* - 5% 

IN -30% 

IL - 47% 

Response 

Rate 
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District Survey Results, US EPA Region III 
 
The following statistical updates have been made to the strategic plan: 

¶ Pg 8. More than 63 published surveys and reports from public agencies, 
advocacy groups and others since 1994 have documented deficiencies including 
unmanaged pest infestations and inappropriate and off label use of pesticides in 
and around schools (surveys are compiled in Appendix G). Updated number to 
include three IPM Institute surveys. 

¶ Pg 10. A record-setting 49.5 million students were served by 6.2 million staff 
including 3.3 million teachers in 13,558 public school districts in the US in 2011 
(US Dept. of Education 2011,2012).  These districts include approximately 
132,183 elementary and secondary schools.  An additional 5.5 million K-12 
students were served by 437,410 teachers at 33,370 private schools. 

¶ Pg 10. Record levels of elementary and secondary school enrollment are 
expected every year over the next eight years, with 2019 enrollment predicted to 
be 6% higher than 2007 levels (US Department of Education 2011). 

¶ Pg 13. The School IPM District Survey: A Nationwide Snap Shot was completed 
in 40 states with the following results: 50.9% of school districts have a written 
IPM policy, 46.5% have a written IPM plan and 52.7% have an IPM coordinator. 
Pest/IPM fact sheets are used by 43.3% of schools districts and 40.4% use 
school IPM manual on best practices (IPM Institute of North America. 201  2. 
School District Survey).  

¶ Pg 13. Asthma is epidemic among children in the US and other countries, 
impacting nearly 9.3% of school children nationally, with rates as high as 25% in 
at least one urban center (Centers for Disease Control, 2013).   

¶ Pg 13. The cost of treating asthma in children under 18 years of age is $3.8 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

IPM curriculum? 

IPM Committee? 

Track complaints? 

Any contractors? 

Only contractors? 

Routine - Buildings? 

Routine - Grounds? 

Pest Id? 

Pest Monitoring? 

IPM Coordinator? 

IPM Plan? 

IPM Policy? 

NE - 24% 

MO - 25% 

KS - 47% 

IA - 35% 

Response 

Rate 
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billion per year (Centers for Disease Control, 2013).  More than 12.8 million 
school days are lost per year due to asthma alone (American Lung Association 
2005).   
 

Table 2.1 Indicators of high-level IPM fully implemented in schools nationwide.  A 
number of these indicators will be measured periodically via the school IPM report 
card (Appendix C) to be completed by state lead contacts and compiled by the 
national working group.  Other indicators will be measured during mid-term (2012) 
and final (2015) evaluations.   
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1. All school systems have a board-approved IPM policy. 

2. All school systems have a written IPM plan. 

3. All schools have an IPM coordinator, i.e., a trained individual designated by the 
school district and responsible for day-to-day interpretation of the IPM policy for a 
school or school system. 

4. IPM is the way pests are managed for both structural and landscape pests including: 

a. Pest managers working in schools can accurately assess pest problems and 
pest-conducive conditions, and respond appropriately. 

b. All schools have an inspection and monitoring program in place to detect pest 
problems and pest-conducive conditions early. 

c. Pest management actions are based on monitoring and thresholds. 

d. All schools can evaluate and oversee any structural pest and landscape 
management service providers for IPM performance. 

e. Prevention is the primary strategy, pest management is proactive. 

f. Pest proofing is a primary consideration in all new construction and 
renovations, and pest managers provide input on these plans and review 
construction in progress. 

5. IPM training is a component of ongoing training for school staff in all schools. 

a. All staff, students and parents are aware of what IPM is and what the benefits 
are. 

b. Everyone working on school health and safety issues including indoor air 
quality and green cleaning incorporates IPM in their work. 

c. All coaches and athletic directors are educated on IPM practices for athletic 
fields and facilities. 

6. All Departments of Education incorporate pest proofing into facility design 
specifications. 

7. US Green Building Council fully incorporates IPM into programs for new buildings 
and existing buildings. 

8. All states include a full set of school-specific IPM elements in training and licensing 
process for applicators. 

9. A training opportunity is available at least annually for change agents.  Change 
agents are those individuals who act as a resource and catalyst for change by 
marketing the advantages of IPM to decision makers in the school community, and 
can include Extension, EPA or state lead agency staff, facility managers, pest 
management professionals, consultants, teachers, parents or others. 

10. Sustainable funding is secured for ongoing demonstrations and coalitions in all 
states, and for an individual in each state lead agency to focus on school IPM. 

11. All school systems use science-based criteria for identifying and selecting low risk 
pesticides appropriate for controlling the problem when pesticides are needed. 

12. All school district IPM programs and plans are evaluated annually by the district IPM 
committee or other committee charged with IPM. 
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13. Pest problems and pesticide applications in schools are increasingly infrequent due 
to successful implementation of IPM. 

 
Improvements are Needed 
Numerous studies and surveys over the past 13 years have documented deficiencies in 
pest management in schools including hazardous pesticide use and uncontrolled pest 
problems (Appendix G).  In non-IPM schools, pesticide residues can contaminate 
baseboards and floors (Williams et al. 2005).  These residues were also found on walls 
at even higher concentrations, likely due to the fact that walls are washed infrequently.  
German cockroach allergen levels are also higher in non-IPM schools, and have been 
recorded at as high as 100 times greater than clinically relevant levels (Nalyanya et al. 
2009).  In IPM schools, allergens were below levels of concern. 
 
Regulations addressing pest management in, around and adjacent to schools vary 
greatly between states (Appendix B, Owens 2009).  Requirements in some states 
include posting and notification of pesticide applications, re-entry periods before staff or 
students are permitted in treated areas, qualifications for applicators of pesticides in 
schools, pesticide product selection, adoption of IPM policies or plans, and buffers 
between schools and neighboring pesticide applications.  Federal legislation has been 
proposed unsuccessfully since 1999 (re-introduced most recently as House Bill 4159 in 
December 2009). 
 
School district policies also vary widely, with the majority of districts having no formal 
policies specific to pest management practices and no designated IPM coordinator 
directing program implementation. 
 
In 1999, a survey of Vermont schools indicated 75% of respondents used pesticides 
monthly and 30% made regular applications whether pests were present or not (Sterling 
and Browning 1999).  Fifty-eight percent of schools using pesticides kept no records of 
use.  Less than 13% of schools posted signs or warned students before or after 
applications. 
 
Illegal practices have been reported in several surveys, including application of 
pesticides no longer registered for use in schools (Becker et al. 1998, Miller 2002).  On-
site evaluations of more than 29 school systems in more than 14 states indicated that 
nearly half were violating legal requirements or formal district policies related to pest 
management (Green et al. 2007).  Three of the 29 districts had outdated, unregistered 
pesticides in storage, including DDT. 
 
Policymakers in 35 states have acknowledged the special risks posed by pesticides to 
childrenôs health by approving specific restrictions on pesticide use in schools and, in 38 
states, childcare facilities. Nevertheless, we estimate that in more than 5,000 of the 
nearly 14,000 school districts in the US, any individual may make a pesticide application 
without prior training, license, or certification (Hurley et al. 2013).   
 
Both school district and general use policies and specifications for sanitation and 
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maintenance, even those included in current standards for ñgreenò buildings (US Green 
Building Council 2005), fall short of even basic measures that impact pest management, 
such as installing door sweeps at the base of exterior doors to prevent pest entry which 
can reduce pest complaints by up to 65% (F. Oi, Univ. of Florida, pers. comm., June 
2007).  School district maintenance, operations, custodial and food service staff 
represent front-line defenses against pest problems and need greater support including 
education, support tools and recognition for their key roles. 
 
Asthma is epidemic among children in the US and other countries, impacting nearly 
9.3% of school children nationally, with rates as high as 25% in at least one urban 
center (Centers for Disease Control 2013).  Development of asthma, asthma attacks 
and asthma-like symptoms have been associated with exposure to cockroaches 
(reviewed in Gore and Schal 2007), other pests and pesticides (Alarcon et al. 2005, 
Salam et al. 2004, Salameh et al. 2003).  Children exposed to pests or pesticides in the 
first year of life were more than two times more likely to develop asthma than children 
never exposed (Salameh et al. 2003).  Asthma allergens associated with pests can 
occur at higher levels in schools than in homes (Sheehan et al. 2009). 
 
The estimated cost of treating asthma is $50.1 billion per year and loss of productivity 
resulting in missed school or work days cost $3.8 billion per year. More than 10.5 million 
school days are lost per year due to asthma alone (Centers for Disease Control 2013. 
   
The US EPA, the Centers for Disease Control and the American Lung Association 
recommend reducing pest infestations and adopting IPM in schools as one effective 
strategy for addressing asthma. 
 
Learning ability and long-term health can also be directly affected by childrenôs 
exposure to certain pesticides.  Of the thousands of pesticide products that may legally 
be used in schools, some products and uses are more hazardous than others and 
unnecessary due to the availability of effective alternatives.  Liquid formulations sprayed 
on exposed interior and exterior surfaces, and volatile, semi-volatile, granular and dust 
formulations are more likely to result in exposure.  A number of pesticides commonly 
used in schools (Beyond Pesticides 2003, Green et al. 2007) have been identified as 
neurotoxins, possible or known carcinogens, developmental and reproductive toxins by 
US EPA and other authorities (US EPA 2000, 2006; California EPA 2006).  Yet these 
products and uses persist when effective, affordable and less hazardous options are 
available. 
 
Currently, information to fully document the extent and impacts of pest problems and 
pesticide use in schools is not collected.  Parents of children exhibiting non-specific 
symptoms potentially related to pest exposure such as fever of unknown origin are 
rarely asked by health professionals about exposure history to pests (Lieberman 2009).  
Records detailing short-term illnesses due to pesticide exposure are limited, and 
virtually no information exists on occurrences of long-term illnesses resulting from 
pesticide use and exposures in schools.  Barriers to documenting impacts of both pest 
infestations and pesticide exposures include the multiple potential causes for short and 
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long-term non-specific symptoms and illnesses.  The absence of data does not mean 
the lack of harm to children and adults in schools or elsewhere in the community.  
Unknown or poorly understood potential hazards argue for additional levels of protection 
including exposures to multiple pesticides at home, at school and in the diet; exposure 
to chemicals in combination with pesticides such as pharmaceuticals, industrial 
compounds and personal care products; and the general difficulty in attributing chronic 
illnesses to any one particular cause (US GAO 1999).  While additional research is 
needed to address these data gaps, it is unlikely that complete information will ever be 
developed given the thousands of chemicals in commerce and hundreds of thousands 
of possible combined exposures.  In many instances, IPM offers an opportunity to 
reduce the need for pesticide applications by effectively addressing the causes of pest 
problems, i.e., eliminating pest access to food, water and harborage through sanitation 
and exclusion. 
 
IPM has gained recognition among the school community as a desirable approach, 
however constraints to adoption remain similar to those developed by the Institutional 
Constraints Resolution Team at the National IPM Forum nearly 20 years ago (Sorensen 
1992).  These include low awareness of the need and benefits among those agencies, 
organizations and individuals with potential roles in school IPM; insufficient resources to 
apply available expertise and existing proven tools; poor enforcement of regulations and 
insufficient regulations in many states; competing priorities including budget shortfalls, 
deferred maintenance and security; and lack of national and regional coordination. 
 
Poor understanding of the partnership required between pest managers and the rest of 
the school community, together with poor quality control over pest management 
services, also impede the full implementation of IPM.  Simply adopting an IPM policy 
and/or entering into a contract for an IPM service is not adequate for a sustainable, 
effective program.  Training in pest prevention is largely nonexistent for front line staff 
including administration, teaching, custodial, food service, maintenance and facility 
design and construction.  Weed management is particularly challenging, with limited 
awareness and availability of alternatives to chemical-intensive management. 
 
Schools provide an exceptional and underused opportunity to educate students about 
the benefits of IPM in homes, businesses and other public buildings.  To date, only one 
state, Pennsylvania, requires instruction in IPM as part of the school curriculum.  
Conversely, schools that continue to use unsafe practices or put up with unmanaged 
pest problems are teaching the wrong lessons to both staff and students. 
 
Substantial Near-Term Improvements are Achievable 
The types of organisms that become pests in schools are well known, well understood 
and few in number.  These potential pests can be readily managed with design, 
construction and maintenance practices to exclude pests and reduce harborage and 
access to water; sanitation practices that limit access to food; and mechanical controls 
including traps.  When non-chemical approaches fail to deliver acceptable results, 
reduced-risk pesticides, including botanicals and other biopesticides, and pre-
manufactured, tamper-resistant bait stations, are available that can be placed in areas 
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inaccessible to children to greatly limit potential for exposure. 
 
Sharp reductions in both pesticide use and pest complaints in schools and other public 
buildings are achievable and affordable.  An implementation model documented in two 
school systems achieved an average 71% reduction in pesticide use and 78% reduction 
in pest complaints over a two to three-year interval in each district (Gouge et al. 2006). 
 
Implementing an IPM-based contract for structural pest control services coupled with 
competent oversight of service providers reduced pesticide use by 93% and pest 
complaints by 89%, with immediate reductions in insecticide sprays when the contracts 
were initiated (Greene and Breisch 2002). 
 
The Center for Disease Control recommends reducing pest infestations and adopting 
IPM in schools as effective primary strategies for addressing asthma. Schools 
implementing IPM had lower pesticide residues on exposed surfaces, and costs and 
pest control were comparable to schools receiving regular pesticide applications 
(Williams et al. 2005). 
 
Surveys indicate some improvement over time, or at the very least, an increased 
awareness of health and safety issues around pesticide use.  For example, the number 
of school districts reporting insecticide use as the most common response to ant 
complaints dropped by 50% between 2001 and 2004 (Barnes and Sutherland 2005). 
 
New legislation is driving IPM adoption in many states.  As of 2010, 35 states had rules 
or regulations specifically addressing pesticide use in, around or near schools, up from 
30 in 2000 (Owens 2009).  This assortment of state and local regulations could be 
standardized with comprehensive Federal legislation or with a ñBest Practiceò model. 
 
Broader trends with potential to support accelerated change include: 

¶ Green chemistry and specifically the development of reduced-toxicity pesticides, 
which have been the majority of new registrations in recent years, including 
biologically based products such as microorganisms and naturally occurring 
substances; 

 

¶ Improved tracking of urban and suburban pesticide use patterns and 
documentation of health and environmental impacts; 
 

¶ Green cleaning which focuses on increasing the effectiveness and reducing 
hazards associated with sanitation practices and product selection including anti-
microbial pesticides; 
 

¶ Green building which attempts to reduce negative environmental and personal 
health impacts of design, construction and maintenance practices and products, 
and has potential to incorporate IPM principles and practices in greater detail; 

 

¶ Indoor air quality improvement programs which should incorporate reduction in 
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pest-related airborne contaminants such as cockroach allergens and volatile 
pesticides; and 

 

¶ The broader healthy schools movement which in some cases already includes 
IPM along with other health and safety issues including diesel fume reduction, 
student nutrition, and green cleaning, green building and indoor air quality. 

 
A Plan for Coordinated Action 
This strategic plan for pest management in schools is designed to: 

¶ Increase awareness among legislators, regulators, grant makers, researchers, 
Cooperative Extension, non-governmental organizations, administrators and 
other school staff, pest managers, parents and others of the need for accelerated 
improvements in pest management in schools; 

 

¶ Persuade these key influencers and implementers that high-level IPM is possible, 
practical, affordable and effective and worthy of their active commitment; 

 

¶ Identify research, education, regulatory and management priorities most in need 
of attention; 

 

¶ Incorporate education of students and others about the desirability and 
applicability of IPM approaches to homes, workplaces and outdoor environments; 
and 
 

¶ Provide a road map for making high-level IPM a reality in all of our nationôs 
school systems by 2020, primarily by using existing, proven tools and pursuing 
the necessary financial, human and material resources to replicate successful 
models nationwide. 
 

This strategic plan identifies priorities developed and ranked by a diverse group of 
stakeholders, lists key sectors and roles in fully implementing IPM in all schools by 
2020, describes a process of changing behavior on a broad scale, and details key 
prevention practices and strategies for common pests in schools. 
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3. Stakeholder Priorities  
 
A key function of Pest Management Strategic Plans (PMSPs) is to highlight priority 
needs to advance along the IPM continuum from basic monitoring and intervention as 
needed, towards effective, long-term prevention of pest problems and pest-conducive 
conditions.  Most PMSPs are crop and region-specific and include priorities related to 
pest management from land preparation through harvest and storage.  In our plan, we 
address priorities from planning and design through daily operation of school systems. 
 
If our school systems are designed and maintained to eliminate conditions that lead to 
pest problems, the need for pesticide applications and other interventions can be 
reduced. 
 
During the development workshop held in Las Vegas in October 2006, participants 
identified and ranked an initial set of priorities to optimize IPM in school systems in the 
United States which were published in the first edition of this document.  The following 
updated priorities were identified and ranked with input from 22 stakeholders active on 
the national level.  These priorities are likely to be used by readers to assess or 
document worthiness of a specific project for funding or implementation, i.e., has the 
project objective(s) been identified as a priority by stakeholders?  If yes, how critical or 
highly ranked is the priority? 
 
Priorities are ranked according to the number of votes received during the ranking 
process.  Participants recommended that all priorities suggested be recognized in the 
document regardless of ranking. 
 
In addition to the priorities listed here, regional school IPM priorities have also been 
developed, reflecting regional differences in pest pressure and other influences and 
constraints.  For additional priorities, see: 
 

North Eastern Region (2012): 
http://www.northeastipm.org/neipm/assets/File/Priorities/Priorities-
SchoolIPMWG-2012.pdf   
 
Southern Region (2012): 
http://www.sripmc.org/schoolIPM/docs/SRSIPM_priorities_2012.pdf  
 
North Central Region (2011): 
http://www.ipminstitute.org/NC_IPMIS_Working_Group/NC_SIPM_WG_Priorities
_2010-2011.pdf 
 
Western Region (2014): 
http://cals.arizona.edu/apmc/docs/Education_Management_Regulatory_Researc
h_Needs-012914.pdf    

 
Stakeholder priorities should be updated periodically to ensure they remain current.  

http://www.northeastipm.org/neipm/assets/File/Priorities/Priorities-SchoolIPMWG-2012.pdf
http://www.northeastipm.org/neipm/assets/File/Priorities/Priorities-SchoolIPMWG-2012.pdf
http://www.sripmc.org/schoolIPM/docs/SRSIPM_priorities_2012.pdf
http://www.ipminstitute.org/NC_IPMIS_Working_Group/NC_SIPM_WG_Priorities_2010-2011.pdf
http://www.ipminstitute.org/NC_IPMIS_Working_Group/NC_SIPM_WG_Priorities_2010-2011.pdf
http://cals.arizona.edu/apmc/docs/Education_Management_Regulatory_Research_Needs-012914.pdf
http://cals.arizona.edu/apmc/docs/Education_Management_Regulatory_Research_Needs-012914.pdf
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The following priorities are scheduled for updating in 2013. 



Table 3.1 Management priorities, 2014. 
Management functions include organizing information and coordinating appropriate actions by all key players.  The 
following management-related priorities were identified and ranked:  
 

Priority Outcomes Example 
Strategies 

Example Tactics Status 

1. Track adoption 
of IPM practices in 
schools and 
disseminate 
economic, 
environmental 
and/or health 
impacts of IPM. 
Educate policy 
makers about the 
needs and benefits 
of IPM in terms of 
dollars, health, 
environmental and 
academic 
performance.  

More effective 
planning. 

Greater appreciation 
of benefits and 
support from funders 
and policy makers. 

More effective 
policies, programs 
and regulations. 

Periodic surveys. Repeat state level surveys every three years.  

Conduct district-level survey every five years.  

Conduct targeted surveys in specific states to 
measure progress towards outcomes for projects 
in those states.  

Unfunded. 

Most 
recent 
surveys 
completed 
in 2013.  

Gather existing 
and new data as 
they are developed 
on IPM impacts.  

Compile and maintain database of research, e.g., 
existing and emerging data including any 
collected in research priorities #2 and # 3.  

Unfunded. 

 

Communicate 
specific priorities to 
researchers. 

Identify and report research gaps. Unfunded. 

Compile and 
distribute results in 
approachable/clear 
format and present 
to policy makers 

Circulate existing resources, e.g., Business Case 
to policy makers. 

Use existing data to develop/improve outreach 
materials including case studies, brochures, 
presentations that help support and determine 
training needs and goals. 

Distribute outreach materials to policy makers 
describing how school IPM programs impact 
children and school environments and how 
effective programs can be initiated and sustained. 

Develop and publish estimate of economic 

Unfunded. 
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impacts for US and globally. 

   Track and communicate adoption metrics from 
existing projects. 

 

Priority Outcomes Example 
Strategies 

Example Tactics Status 

2. Identify and 
piggyback with 
ongoing 
environmental 
health efforts and 
coordinate with 
partners in 
promoting IPM to 
help schools and 
child care facilities 
meet health, high 
performance and 
safety, economic, 
and energy 
efficiency goals. 

More efficient use of 
resources. 

More effective 
collaborations 
including learning 
from othersô 
successes. 

Identify and 
collaborate with 
effective broader 
pollution 
prevention 
initiatives at school 
district, state and 
national level. 

 

Identify, evaluate impacts of environmental 
organizations/groups working in schools with 
related priorities/projects including indoor air 
quality, green schools, high-performance schools.  

Part of 
EPA 
Center of 
Expertise 
for School 
IPM 
ñwholesale 
strategyò. 

Engage successful 
environmental 
health and safety 
professionals by 
creating 
awareness of the 
need for and 
benefits from IPM 
and sharing 
effective 
methodologies for 
success. 

Compile database of organizations, projects, 
objectives, tools, impacts, contacts. 

Add contacts to newsletter circulation lists; invite 
to participate in regional working groups and 
collaborate on grant proposals and funded 
projects. 

Unfunded. 

3. Create job-
specific IPM 
guidelines for roles 
within schools 
including 

Improved monitoring, 
sanitation, exclusion; 
fewer pest 
complaints and 
pesticide 

Inform and 
educate school 
staff about their 
specific role in 

Create IPM guidelines for each staff role based on 
the objectives outlines in the Stop School Pests 
Training Program; promote use via 
certificate/certification program. 

North 
Central 
School IPM 
Working 
Group, 
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management, 
facility and 
grounds 
maintenance, 
custodial, food 
service, school 
health, 
instructional. 

applications. IPM.  University 
of Arizona  

Priority Outcomes Example 
Strategies 

Example Tactics Status 

4. Develop IPM 
decision-making 
tools. 

Reduced learning 
curve; improved 
prioritization of needs 
within budget 
constraints; improved 
effectiveness of 
design, construction, 
maintenance, 
monitoring. 

Continue to 
develop and 
promote Pest 
Prevention by 
Design, School 
Dude, MUNIS, 
iPEST, IPM Cost 
Calculator. 

Introduce version 2 of iPEST to one school district 
in each state and inform school staff on the use, 
advantages and disadvantages of iPEST. 

Host an informational workshop on the use of 
iPest. This workshop will be held at the quarterly 
meeting of the Colorado Coalition for School IPM. 

Colorado 
State 
University, 
North 
Central 
School IPM 
Working 
Group, Salt 
Lake City 
School 
District 

Create one-stop shop for tools. 

IPM Cost Calculator. 

Texas 
A&M 
University 

Publish articles on Pest Prevention by Design and 
other tools as they become available in 
publications read by school architects, 
construction, facility managers. 

Unfunded. 

5. Identify, educate 
and activate 
appropriate 

Increased adoption; 
improved leadership 
within infrastructure 

Organize state-
level associations 
to provide school 

Continue to develop new state associations 
modeled after Texas IPM Affiliate Public Schools; 
e.g., I-IPM. 

North 
Central 
School IPM 

http://www.sfenvironment.org/download/pest-prevention-by-design-guidelines
http://www.sfenvironment.org/download/pest-prevention-by-design-guidelines
http://www.sfenvironment.org/download/pest-prevention-by-design-guidelines
http://www.schooldude.com/
http://www.schooldude.com/
http://www.tylertech.com/solutions-products/munis-product-suite
http://entomology.ifas.ufl.edu/baldwin/webbugs/ipest.htm
http://schoolipm.tamu.edu/forms/ipm-cost-calculator/
http://schoolipm.tamu.edu/forms/ipm-cost-calculator/
http://tipmaps.org/
http://schoolipm.illinois.edu/ipmassoc/
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school-related 
organizations to 
embed IPM into 
the organizational 
culture. 

serving schools. professionals 
information on 
IPM, professional 
development 
opportunities and a 
space for 
networking.  

 Working 
Group: 
Illinois IPM 
Association  

Develop and 
maintain outreach 
materials in non-
expert language 
and identify 
school-related 
organizations 
receptive to 
learning more 
about IPM and 
implementation. 

Identify contacts at school-related organizations; 
add to circulation lists for newsletters; invite to 
participate in working groups, projects. 

Circulate existing outreach materials; identify 
needs for new materials. 

Present at organization meetings. 

Recruit leaders to add IPM to organizationsô and 
appropriate committee charges, e.g., health and 
safety. 

Unfunded. 

Priority Outcomes Example 
Strategies 

Example Tactics Status 

6. Recognize 
schools, 
organizations and 
PMPs for 
practicing 
verifiable, high-
level IPM and 
provide incentives. 

Improved 
visibility/increased 
awareness of 
leaders; improved 
buy in. 

Support current 
award 
opportunities, 
continue to 
develop new 
opportunities.  

Promote Quality Pro Schools; IPM STAR; Green 
Shield Certified.  

Continue to develop Stop School Pests 
certificate/certification programs, Master Class. 

Renew EPA awards/recognition program, EPA 
recognition letter for Stop School Pests certificate 
holders. 

 

IPM STAR, 
Green 
Shield 
Certified, 
Master 
Class, 
Texas 
A&M 

 

 

http://www.ipminstitute.org/ipmstar.htm
http://www.greenshieldcertified.org/
http://www.greenshieldcertified.org/
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¶ Develop realistic goals for high level IPM in schools by 2020. 

¶ Promote inclusion of IPM in certification standards, e.g., USGBC, Green Seal.  

¶ Coordination with state agencies (e.g., posters for schools, packets for teachers). 

¶ Increase funding for management, coordination, education, research and implementation, e.g., outreach to non-traditional funders for 
IPM STAR, establish a travel fund to support interstate travel for school IPM coordinator and applicators.  

¶ Establish demonstration schools in each state, including states that have not had pilots in the past and underserved school districts. 

¶ Provide funding for school assessments including active participation by local actors (e.g. Extension, public health agencies) to prioritize 
needed improvements in individual school systems (e.g., IPM STAR).  

¶ Expand expertise into public health, wildlife, school officials and medical professionals. 

¶ Establish a go-to-person for assistance in each state. 

¶ Strengthen support for struggling states. 

¶ Develop national school IPM coalition of stakeholder organizations to coordinate implementation of proven approaches nationwide. 

¶ Establish a relationship with IPM Voice (allow for advocacy). Send priority list to IPM voice so they can advocate. 
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Table 3.2 Educational priorities, 2014. 
In line with the consensus that sufficient information is available to implement IPM, the group suggested a concerted effort 
is needed to carry that message to decision makers and implementers at all levels of school management and operations, 
as well as service providers, parents, students, media and other key influencers of school policies and practices.  The 
following educational priorities were identified: 
 

Priority Outcomes Example Strategies Example Tactics Status 

1. Develop and utilize 
educational methods to 
provide education and 
hands-on training for 
custodial, maintenance, 
kitchen and grounds staff, 
school nurses, facility 
directors, administrators, 
teachers and IPM 
coordinators. Provide 
training for IPM 
coordinators to improve 
effectiveness in their role.  

Improved staff 
knowledge and 
effectiveness, 
reduced costs. 

Develop and implement 
Stop School Pests ï A 
National IPM Standard 
Training Program with 
modules available in 
online version and in-
person training version.  

Continue development of training material 
for learning modules and quiz/exam with 
review committee. 

North Central 
IPM Working 
Group, 
University of 
Arizona, 
National Pest 
Management 
Association. 

Business plan committee will develop 
strategies for financial suitability of the 
training program as well as a strategy for 
keeping modules updated with relevant 
material. 

2. Partner with pest 
management 
professionals (PMPs) and 
organizations to create 
and implement effective, 
economical IPM service 
relationships. 

Improve 
effectiveness of 
contractors, 
partnerships.  

Develop tools to improve 
partnerships.    

Partner with the National Pest Management 
Association and others to offer school-IPM-
specific PMP training modules and 
certification. 

Unfunded 

Review, improve and market tools including 
model bid specs, contracts, contract 
oversight guidance for school IPM 
coordinators, service tickets. 

Unfunded 

3. Create best 
management practice for 
schools to use with 
vendors of pest 
management services, 
design and construction 

Reduced 
learning curve, 
improved 
effectiveness of 
contractors, 

Develop Best 
Management Documents 
for site-specific best 
management practices for 
school IPM.  

Promote the  Best Management 
Documents, now available online: 
http://www.northeastipm.org/bmps-for-
school-ipm/  

 

Northeastern 
IPM Center 

http://www.northeastipm.org/bmps-for-school-ipm/
http://www.northeastipm.org/bmps-for-school-ipm/
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services, custodial 
services, food and drink 
product service providers, 
etc.  

partnerships. 

Priority Outcomes Example Strategies Example Tactics Status 

4. Improve 
superintendent, principal 
and teacher pre-service 
training courses and 
develop curricula for 
training Extension, state 
legislators and other 
change agents 

Improved 
knowledge and 
effectiveness.  

Expand scope, develop 
and promote Stop School 
Pests educational 
materials.  

Expand Stop School Pests to include pre-
service training for superintendents, 
principals and teachers, e.g., create a pre-
service training module or add a pre-service 
training section to the administrator and 
teacher modules.  

Unfunded 

 

Building on Stop School Pests training 
modules, develop training material for 
Extension, state legislators and other 
change agents. 

Unfunded 

5. Create multi-state 
coordinated train-the-
trainer programs on 
School IPM, e.g., 
resources for peer-to-peer 
training. 

 

Reduced 
learning curve, 
improved 
effectiveness. 

Develop, promote Stop 
School Pests in-person 
training for trainers 
including for leaders 
working in school roles. 

Implement Stop School Pests pilot-training 
sessions, which will serve as test train-the-
trainer programs. 

North Central 
IPM Working 
Group, 
University of 
Arizona, 
collaborators. 

Stop School Pests in-person modules will 
be made available online for use in peer-to-
peer and other training programs. 
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¶ Provide IPM and health information to teachers, support staff, department of education, parents and administrators, e.g., common 
display content that allows each state to use their own logos 

¶ Create basic awareness and understanding of the concept of IPM (and the acronym) among mass media which can be used to 
educate the general public about IPM, e.g., develop bed bug information in ólayô language, create fact sheet marketing IPM and 
develop organizational chart of IPM entities. 

¶ Market IPM in conjunction with other environmental improvements. 

¶ Implement/promote K-12 curriculum-based education and encourage inclusion of IPM in education standards. Promote IPM 
Service Learning, e.g., using school buildings/grounds and community settings.  

¶ Create pesticide education program at national level to target schools. 

¶ Educate school IPM coordinators/facilities director on how to interpret service tickets/invoices from pest control providers, e.g., 
develop a model IPM service resource for use in promoting easily understood and comprehensive service. 

¶ Develop web-based distance education through extension. 

¶ Outreach to schools and the public about turf management options that are sustainable, organic, and/or use IPM management 
practices. 

¶ Promote inclusion of IPM lessons into teacher education programs at universities and develop web-based distance education 
through extension. 

¶ Allow participants input early in the process when implementing demonstrations or coalitions. 

¶ Promote IPM STAR evaluator training. 

¶ Create Spanish language materials. 

¶ Create more interactive/downloadable based training materials, e.g., develop a YouTube subcommittee to organize production with 
other workgroups to develop content topics and scripts and create IPM coordinator video testimonials. 

¶ Coordinate and piggyback education efforts with parallel efforts, e.g., óTools for Schoolôs type programs, e.g., participate in trade 
shows/health expos, etc. 

¶ Develop speaker resources (bureau) by region, organized by driving distance. 

¶ Revisit working group marketing and outreach strategies, e.g., develop learning labs which travel from school to school covering 
specific pest topics. 
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Table 3.3 Research priorities, 2014. 
Although lack of information was judged not to be a barrier to implementation of IPM, research data gaps were identified 
in a number of key areas.  Top priorities were dominated by research questions focused on data needed to accelerate 
adoption of IPM including building a stronger case for IPM as essential for optimum student and school system 
performance. 

Priority Outcomes Example Strategies Example Tactics Status 

1. Identify effective 
least-risk products 
and tools to 
manage pests and 
measure IPM 
continual 
improvement. 

Reduced pesticide 
risk. 

Improved impact 
measurement. 

Identify and evaluate 
potential low-risk 
tools; compile, 
maintain a list of the 
best of the best 
effective least-risk 
products. 

Evaluate reduced-risk options: turf 
management options, organic 25b, home 
remedies, stinging insect, microbial drain 
cleaners, bed bug IPM and head lice 
management.  

Complete a report that can be cross 
analyzed and used as a reporting tool 
when making the case for IPM cost 
effectiveness.  Review, update current 
lists, e.g., in School IPM 2020. 

Evaluate and publish report on the PRI 
Product Evaluator developed by the 
Pesticide Research Institute. 

Unfunded. 

 Identify, evaluate and report tools track 
IPM improvement. 

Unfunded. 

2. Research the 
cost of IPM, 
including: 
implementation and 
education versus 
conventional pest 
management. 
Conduct a cost 
analysis for 
misapplication of 

Improved 
effectiveness, 
reduced costs. 

Conduct and report 
on a comparative 
analysis of the cost 
of in-house versus 
contracted pest 
management 
including 
effectiveness, safety 
and costs.  

Implement and evaluate version two of I-
PEST, with a focus on collecting cost 
data, including labor costs, to implement 
IPM.  

Complete a report that can be cross 
analyzed and used as a reporting tool 
when making the case for IPM cost 
effectiveness.   

Colorado State 
University 

 

 

http://www.pesticideresearch.com/site/evaluator/
http://www.pesticideresearch.com/site/evaluator/
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pesticides (indoor 
and outdoor); 
calculate the cost 
savings of 
exclusion practices, 
research 
effectiveness of 
pesticides/pest 
treatments. 

Priority Outcomes Example Strategies Example Tactics Status 

3. Research IPM 
impacts on indoor 
and outdoor school 
environmental 
health, e.g., school 
well water, school 
gardens, use of 
adjacent properties, 
childrenôs health, 
(asthma, allergies, 
absenteeism, 
grades, ADHA), 
academic 
performance and 
safety factors. 

Improved 
understanding of 
IPM benefits, 
ability to increase 
funding, 
promotion, 
mandates, 
adoption. 

Conduct and report 
on a comparative 
analysis of impacts of 
IPM vs. conventional 
pest management. 

Before and after study, e.g., following 
methods described in unsuccessful 2013 
proposal to EPA STAR program 
submitted by IPM Institute and 
collaborators. 

 

Unfunded. 

4. Research and 
evaluate outreach 
methods to 
determine most 
effective methods 
of 
school/community 

Improved 
outreach, 
adoption. 

Identify and 
evaluation entry 
points and 
sociological factors 
affecting adoption of 
IPM.  

Conduct a comparative analysis of 
effectiveness of different types of change 
agents, such as Extension and parent 
advocacy groups, have on IPM adoption.  

Expand Washing State University 
Survey and distribute to schools in other 

Unfunded. 
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audiences.  states. 

Priority Outcomes Example Strategies Example Tactics Status 

5. Evaluate building 
design, 
construction, 
renovation and 
maintenance 
criteria.  

Improved 
understanding of 
cost-benefit of 
IPM-friendly 
criteria 

Evaluate and report 
on current 
recommendations in 
existing resources. 

Evaluate recommendations in Pest 
Prevention by Design, LEED 
(Leadership in Energy and 
Environmental Design), LEED for 
Schools EB (Existing Buildings) and 
CHPS building criteria and codes. 

Develop detailed report that can be used 
as a reference for regulatory priority # 5. 

 

Unfunded. 

 

¶ Develop analysis tools and conduct in-depth inspections of schools to determine what pest management practices are really being 
used. 

¶ Efficacy of training methods for school-district based IPM coordinators, custodians and teachers. 

¶ Research corporate avenues for financial support of high level IPM in schools, e.g., cleaning and supply companies.  

¶ Potential cross-over benefits of school IPM, e.g., impact school IPM has on improving the greater community. 

¶ Raise awareness of and attitudes towards IPM among school community members through the assessment of their satisfaction with 
IPM, e.g., success stories of IPM adoption. 

¶ Research the geographic distribution of pest species and range of expansion. 

¶ Research the most effective methods for third-party assessment of the quality of services provided to schools by pest management 
professionals. 

¶ Compile, update, and evaluate state requirements and resources for school IPM. 

¶ Research the use of mosquito repellent at home with student/employee versus on school property. 

http://www.sfenvironment.org/download/pest-prevention-by-design-guidelines
http://www.sfenvironment.org/download/pest-prevention-by-design-guidelines
http://www.usgbc.org/leed
http://centerforgreenschools.org/leed-for-existing-schools.aspx
http://centerforgreenschools.org/leed-for-existing-schools.aspx
http://www.chps.net/dev/Drupal/node
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Table 3.4 Regulatory priorities, 2014. 
Regulations specific to pest management in schools address a broad variety of practices including pesticide application 
notification and posting, reentry interval, applicator training and licensing requirements, restrictions on pesticide product 
selection and use, and requirements for IPM plans and policies.  Lack of resources for monitoring and enforcement were 
cited as barriers to the effectiveness of regulation. 

Priority Outcomes Example Strategies Example Tactics Status 

1. Establish IPM 
policies in school 
systems to 
institutionalize a 
commitment to 
IPM. 

Increased adoption, 
improved 
enforceability and 
sustainability of 
school IPM 
programs. 

Market benefits to state 
school boards, influential 
organizations, e.g., Parent 
Teacher Associations 
(PTA). 

Identify, contact, develop 
relationships with state school 
boards, PTA and others; present 
IPM policies and benefits; secure 
commitments. 

EPA Center of 
Expertise for School 
IPM 

2. Identify and 
promote 
interagency 
cooperation 
among 
regulatory, 
environmental, 
health, 
insurance, 
education, state 
and Federal, 
Cooperative 
Extension and 
other agencies.  

Improved efficiency 
and consistency of 
communication, 
policies, mandates, 
recommendations 
and implementation. 

Identify, communicate, 
collaborate.  

Identify organizations and 
contacts; add to circulation lists for 
newsletters; invite to participate in 
working groups, projects. 

North Central, 
Northeastern, 
Southern, Western 
and National 
Steering Working 
Groups 

Publish article series including 
pesticide, IPM and healthy schools 
regulations. 

First article 
submitted 2013 to 
American 
Entomologist. 

3. Create and 
mandate 
minimum 
standards for 
school IPM at 

Improved adoption, 
consistency and 
level of 
implementation. 

Improve awareness of 
policy makers of needs and 
benefits, provide model 
legislation. 

 

 Unfunded. 
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federal level 
established 
through high 
level IPM 
training/licensing 
for pest 
management 
professionals. 

  Develop and promote 
voluntary, high-level IPM 
certification program for 
pest management 
professionals. 

Continue development of Stop 
School Pests program for PMPs; 
track and report how many PMPs 
earn certification and build this 
information into outreach materials 
given to policy makers. 

North Central IPM 
Working Group, 
University of 
Arizona, National 
Pest Management 
Association. 

Priority Outcomes Example Strategies Example Tactics Status 

4. Implement 
and enforce 
existing IPM laws 
and policies at 
the highest level 
of economic and 
regulatory 
accountability.  

Improved adoption, 
consistency and 
level of 
implementation. 

Identify and pursue 
opportunities for improving 
enforcement of existing 
mandates; develop 
partnership with regulatory 
agencies and key 
influencers to ensure IPM 
law is enforced. 

Identify and create database of 
opportunities for improvement of 
existing mandates, key influencers 
and decision makers. 

 

Unfunded. 

5. Work to 
incorporate IPM 
strategies into 
building codes. 

Improved 
effectiveness of 
design, construction, 
maintenance.  

Work with CEFPI to identify 
ways IPM can be applied 
to building codes 

Using Pest Prevention by Design, 
research ways that building codes 
already align with IPM strategies 
and reword to reflect this similarity 
(addressed by research priority 
#5). 

Identify ways that IPM strategies 
could improve building codes 

Unfunded. 

http://www.cefpi.org/
http://www.sfenvironment.org/download/pest-prevention-by-design-guidelines
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(economically, environmentally 
and human health).  

Develop relationship with CEFPI 
individual and bring them into the 
discussion. Present findings; 
identify opportunities to collaborate 
to implement improvements. 

Continue to develop and promote 
Pest Prevention by Design. 

 

http://www.sfenvironment.org/download/pest-prevention-by-design-guidelines


¶ Develop organizations and strategies for influencing change that will result in state 
Department of Education,  Health and Safety regulations and policies that call for IPM, e.g., 
seek state legislator champion to present successful legislation at NCSL annual 
conference. 

¶ Quantify costs to regulatory agencies for enforcement of school IPM regulations and 
advocate for funds, e.g., increase funding for the enforcement of existing regulations 
including compliance by commercial pest management professionals and other businesses 
providing services to schools, and for evaluating pesticides-use records submitted to state-
lead agencies in states with mandates reporting for compliance.  

¶ Develop a model compliance agreement for use by state lead agencies with violators of 
states pesticides and/or school IPM regulations, i.e., regulations with ñteethò. 

¶ Fund consultant services for IPM compliance assistance to provide schools with access to 
experts who can identify opportunities for improvements. 

¶ Establish or use existing diverse local stakeholder committees to advocate for policies and 
procedures that implement proven IPM strategies and practices, e.g., develop and 
disseminate a protocol for grassroots implementation to increase effectiveness of local 
advocates, partner with National Pest Management Association, Beyond. 

¶ Review pesticide labels for risks to children in school/childcare setting. 

¶ Complete overhaul of signal words on label (ability to easily ID low impact or reduced risk 
pesticides by EPA). Encourage EPA to create a database of low impact pesticides that 
uses searchable terms that allow one to easily identify low impact or reduced risk 
pesticides, based on MSDS and label information which define low impact.  

¶ Establish minimum studentsô rights for environmental health standards in schools and 
include students and teachers in OSHA-like protections.  

¶ Advocate for a requirement for continuing education of school nurses on IPM. 

¶ Evaluate regulatory approaches to use of EPA exempt (25b) products and determine if 
these products are accessible for use by schools under existing state and federal 
regulations. 



37 

4. Strategic Plan   
 
IPM works in schools to reduce pest complaints, pesticide use and therefore toxicity and 
potential for exposure (Gouge et al. 2006, Green et al. 2007, Lame 2005, Williams et al. 
2004).  Our challenge is to replicate these and other well-documented successes in all 
of our schools.  The goal of this strategic planning effort is to set out a plan of action to 
achieve full implementation of IPM in all of our schools by 2020, including assessing 
progress on an ongoing basis. 
 
Specific objectives include: 

¶ Create 100% awareness among key influencers and lead decision-makers of 
the problems and availability of ready solutions to reduce pest problems, 
pest-conducive conditions and pesticide exposure; 

 

¶ Identify, communicate with and generate a commitment from key individuals 
in each school system, and in each of the key organizations and agencies 
that we have identified to actively participate in IPM implementation, 
evaluation and reporting; 

 

¶ Develop sufficient financial, material and human resources to implement 
proven approaches to IPM implementation including education, regulation 
and specific management tactics that prevent and avoid pest problems; 

 

¶ Improve compliance with existing laws to 100% of school districts and identify 
best model regulations and have those implemented in all states; 

 

¶ Identify ten priority research issues that may lead to lesser risk approaches to 
managing common and occasional pests in schools, update this list regularly 
and ensure that these are being pursued; 

 

¶ Establish education of staff and students in all schools about the benefits of 
IPM and how they can apply this approach to their homes and workplaces; 
and 

 

¶ Maintain annual monitoring and reporting on our goal, specific objectives and 
priorities. 

 
Overall Timeline and Milestones 
We developed the following specific objectives to achieve our end goal and meet our 
priorities.  Completed objectives represent the work of many individuals and school 
districts, supported by a variety of funders including US EPA, USDA National Institute 
for Food and Agriculture (NIFA), USDA NIFA IPM Centers, Centers for Disease Control 
and others. 
 

2008  Objectives Completed 

1. Form a national working group to coordinate implementation of the school IPM PMSP in 
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cooperation with working groups in each IPM Center region. 

2. Develop funding for years 1-3 of plan implementation. 

3. Hire full time coordinator to work under direction of national working group steering 

committee. Roles include: 

Á Maintain membership list and timeline for specific action steps. 

Á Maintain list of state IPM contacts responsible for completing annual report card; 

coordinate distribution of report card, collection of completed reports, summary 

analysis. 

Á Organize monthly conference calls, draft/circulate agendas, take/circulate call 

notes. 

Á Build, maintain database of organizations (NGOs, public agencies, industry) with 

roles in school pest management including key contacts, publications and meetings. 

Á Recruit, maintain database of individuals from each organization to represent 

school IPM to its membership. 

Á Facilitate articles and presentations on school IPM in related-organization media 

and meetings. 

Á Maintain school IPM toolbox including funding sources and model proposals; 

model IPM policies, IPM plans, requests for proposals for pest management 

services, pre-approved low risk options lists; pest presses; pest-specific fact sheets; 

management zones fact sheets; curricula and training modules; etc. 

Á Build, maintain database of individuals with pest management responsibilities in 

each school district.  State level coordinators may build the contact databases and 

communicate them to the national committee, or function as the delivery service 

distributing relevant information to school staff. 

Á Reinvigorate schoolbugs list serve: increase awareness of this resource; recruit 

participation by all individuals with pest management responsibility in each school 

system nationally, organization representatives, state school IPM contacts; 

coordinate regular, useful postings. 

Á Circulate brief, regular and timely communications to contact database or state 

coordinators. 

Á Coordinate liaison to regional school IPM working groups, Urban IPM Community 

of Practice, EPA Pesticide Environmental Stewardship Program, USDA IPM 

Coordinators. 

Á Maintain national working group web pages. 

Á Identify funding sources, develop/submit proposals. 

Á Organize periodic meetings to update School IPM 2020.  

4. Maintain funding for school IPM working groups in Northeast, North Central, Southern, 

and Western regions. 

5. Organize and hold national training opportunities for change agents (October, Denver 

CO). 
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6. Initiate demonstrations in five new states (IL, LA, RI, OR, NH).  

7. Initiate coalitions in five new states that have had demonstrations in the past (CO, MO, 

NE, NC, PA). 

8. Assess which school sites are most commonly used and request updates of any 

outdated information.  

 
2009  Objectives Completed 

1. Initiate new demonstrations in five states (CO, NM, OR, SD[2], WY). 

2. Initiate coalitions in five new states that have had demonstrations in the past (AL, IL, IN, 

OH, WA). 

3. Organize and hold national training opportunity for change agents (March, Portland OR). 

4. Review school IPM websites for each state and request updates of any outdated 

information. 

5. Maintain funding for school IPM working groups in Northeast, North Central, Southern, 

and Western regions. 

 
2010  Objectives Completed 

1. Initiate new demonstrations (AR, NE [2], NM, TN [3], VT). 

2. Organize and hold national training opportunity for change agents (July, Phoenix AZ). 

3. Develop funding for years four to six of plan implementation; maintain funding for school 

IPM working groups in Northeast, North Central, Southern, and Western regions 

 
2011  Objectives Completed 

1. Publish guidance document for coalitions. 

2. Publish cost/benefit case for School IPM. 

3. Publish take-home document for students and families outlining the connection between 

indoor air quality, asthma, pests, pesticides and IPM, and what can be done to minimize 

asthma triggers associated with pests and pest management. 

4. Initiate demonstrations in new states (MT underway, also targeting OR, MI).  

5. Gear up to initiate coalitions in all remaining states by end of 2012, targeting IA for 2011. 

6. Organize and hold national training opportunity for change agents. 
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7. Fully engage with EPA regional leads for school IPM including newly designated leads. 

8. Begin to focus on several states currently making good progress to learn/demonstrate 

ability to achieve high level of school district participation in individual states, e.g., reach 

70% of students in the state attending schools with high-level IPM programs. 

9. Review school IPM websites for each state and request updates of any outdated 

information. 

10. Create model maintenance and sanitation specifications that reflect high level IPM. 

Maintain funding for school IPM working groups in Northeast, North Central, Southern, 

and Western regions. 

11. Develop funding for years five to seven of plan implementation. 

 
2012  Objectives 

1. Design, implement mid-term evaluation including sustainability of funding. 

2. Others to be identified. 

 
2013 Objectives Completed 
1. Provide expert IPM services to CESA 10ôs contracted schools (WI) 

2. Increase schools in Colorado and Utah with verifiable IPM programs by 25% 

3. Two district demonstrations (CO) 

4. Evaluate decision-making tools to substantiate IPM costs (CO) 

5. Expand Indiana/Ohio IPM Coalition. 

6. Ten-school pilot (IN, OH) 

7. Participate in national standards/training/certification (IN,OH) 

8. Survey schools in WA/OR 

9. Form and support regional consortium (WA) 

10. Use IPM STAR (WA) 

11. Diffuse implementation model to other regions(WA) 

12. Create/support AL/GA/FL consortium 

13. Increase number of school districts with IPM (FL) 

14. Advanced IPM certification and pilot training (National) 

15. IPM Practitioners Association pilot in Illinois 

16. IPM Coalitions in South Dakota/North Dakota/Minnesota 

17. Market existing SIPM resources including business case (North Central Region) 

18. Best Management Practices Document (Northeastern Region) 

 
2014 Objectives  
1. Comprehensive, national training and certification program for pesticide 

applicators and school staff in key roles; create a sustainable mechanism to 

increase the IPM proficiency of pesticide applicators, administrators, facility 

managers, custodians, teachers, and food service, maintenance, school health 

and grounds management staff  
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2. Pilot training and exam in 10 states, 200 individuals (20 per role) (AZ) 

3. National Standard IPM Training Team meeting in Texas  

4. Build a national website to consolidate and refine existing IPM resources and 

post in one location, similar to the national Pesticide Information Center website 

(TX) 

5. Develop a mobile application for school IPM (TX) 

6. Work with SchoolDude to integrate verifiable IPM into their maintenance software  

7. Build a bi-state school IPM Coalition for Michigan and Indiana 

8. Develop web-based trainings for specific stakeholders including custodians and 

maintenance workers, PTA/PTO, school board members, superintendents, 

facility managers and school IPM coordinators  

9. Focus on underserved communities to be used as demonstration schools (MI) 

10. Link to school IPM program materials developed by other Healthy Schools 

programs (MI) 

11. US EPA SIPM Center of Expertise, Strategic Plan and two-state pilot 

12. National Pest Management Association, Quality Pro Schools update 

13. ASCPRO bulleted list of SLA opportunities to increase adoption of SIPM 

14. Business plan for National Certification Program  

15. I-IPM launch  

16. Expansion of IPM information tools  

17. Coalition development (IN/OH) 

18. Working Group calls and National Steering Conference calls and School IPM 

2020 eNewsletter 

19. School IPM 2020 Strategic plan updated  

20. US EPA  is creating a national calendar of events for school IPM, including urban 

IPM, compiling resources for IPM coordinators for each region of best practices 

from across the regions in order to build partnerships and combine useful 

information from everyoneôs implementation and is creating a tiered recognition 

program for schools  

21. US EPA renovated Healthy Schools Website 

22. NC State University will develop (national) "IPM eAcademyò - essentially an 

online series of presentations. 

23.  

 

 
 
2015 Objectives 

1. Design, implement final evaluation.  

2. Others to be identified. 

 

http://www.epa.gov/pestwise/ipminschools/strategicplan.pdf
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Table 4.1 List of potential metrics for measuring school IPM. 
 

¶ Survey of state regulations for 2015 evaluation. 

¶ ñBefore and afterò pesticide use reporting (NY has requirements). 

¶ Numbers of violations (both pesticide and pest violations). 

¶ Number of certified pesticide applicators. 

¶ Funded programs for IPM. 

¶ Numbers of Extension personnel involved. 

¶ Changes in behavior of schools. 

¶ Extension dollars going to school IPM. 

¶ Number of certified school districts. 

¶ Pesticide residues in schools and on grounds. 

¶ Pesticide sales records. 

¶ Extension driven school audits. 

¶ ñBefore and afterò pesticide inventory lists. 

¶ Measure cost effectiveness/avoidance. 

¶ Numbers of IPM coordinators involved. 

¶ Number of staff trained. 

¶ Number of school IPM policies. 

¶ Number of incidence reports. 

¶ Number of pest complaints. 

¶ Number of pest problems resolved without pesticide applications. 

¶ Number of pesticide applications. 

¶ Student achievement measures as part of a comprehensive health and safety program. 

¶ Low-risk product lists. 

¶ Number of school IPM committees formed. 

¶ Minimum requirements for people to apply pesticides. 

¶ School square footage to professional pest manager ratio. 

¶ Evaluate pesticide use by vocational-agricultural and vocational-technical schools. 

¶ Pest management work hours. 

¶ Number of consultants. 

¶ Number and size of clients. 

¶ Client performance metrics. 

¶ Diffusion to second level clients. 

¶ Market sectors included such as private schools. 

¶ Number of facilities included. 

¶ Third party certification, e.g. IPM STAR, EcoWise, Green Pro, Green Shield Certified. 

¶ Service visits without a pesticide application. 

¶ Types of pest management equipment used, e.g., vacuums vs. spray tanks. 

¶ School service satisfaction evaluation. 

¶ Grant-funded project outputs.
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Table 4.2  List of sectors, roles and possible actions to achieve high-level IPM in all schools by 2020 developed by the 
stakeholder group, including suggested actions and timelines to meet 2020 goal. 
 

Sector Roles 
Suggested Actions to 
Achieve Goal  Timeline Tools Available Tools Needed 

National 
School IPM 
Working 
Group 
Diverse group of 
stakeholders 
representing all 
sectors including 
federal and state 
regulators, 
advocacy groups, 
research 
extension, school 
administrators, 
school design 
and construction 
professionals, 
structural and 
landscape pest 
management 
service providers, 
consultants, pest 
management 
product 
manufacturers, 
parents. 
 

 

1. Coordinate effort to 
fully implement IPM in 
all schools by 2020. 
 
2. Evaluate progress, 
revise plans. 
 
3. Identify needs, 
secure and distribute 
necessary resources. 
 
4. Liaison to all sectors 
with potential to 
contribute to 
improvements, 
lead/coordinate efforts 
to meet sector goals. 
 
5. Liaison to regional 
and state working 
groups. 
 
6. Maintain the school 
IPM PMSP. 

1. Meet monthly by 
conference call to share 
information, identify needs, 
and pursue resources. 
 
2. Meet annually in person to 
evaluate progress, review 
and revise plans. 

1. Release first edition 
strategic plan by 
January 2009. 
 
2. Obtain continuation 
funding by January 
2008. 
 
3. Hire full-time 
coordinator to serve 
the national and 
regional working 
groups, including 
tasks described 
above in 2008 
Objectives. 
 
4. Update strategic 
plan periodically as 
needed, including 
priorities. 
 
5. Conduct thorough 
mid-term evaluation in 
2012. 

1. Grant proposals. 
 
2. PMSP. 
 
 

1. Additional 
funding/funding toolkit. 
 
2. Additional members from 
unrepresented sectors. 
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Sector Roles 
Suggested Actions to 
Achieve Goal  Timeline Tools Available Tools Needed 

State and 
Local 
Regulatory 
Agencies 
State 
departments  of 
agriculture, 
environmental 
protection, local 
health 
departments, 
education, etc. 

 

1. Enforces state 
regulations regarding 
public health, worker 
health and safety, food 
safety, pest 
management, pesticide 
use. 
 
2. Education, 
compliance assistance. 
 
3. On-site inspection. 
 
4. Evaluate progress in 
implementing IPM in 
school districts within 
jurisdiction. 

1. Form a national cross-
agency committee to focus on 
school IPM. 
 
2. Place articles in trade 
journals. 
 
3. Organize school IPM 
session at national meetings. 
 
4. Partner with advocacy 
organizations to lobby for 
additional funding for 
improved compliance 
assistance, inspection and 
enforcement. 
 
5. Develop and catalog 
school-specific compliance 
assistance tools for 
applicators, health inspectors, 
school staff. 
 
6. Set goals and standards 
for improving licensing 
standards. 
 
7. Catalog and promote 
ñclean sweepsò for hazardous 
chemicals in schools. 
 
8. Develop an annual survey 
of state regulations regarding 
school IPM. 

1. June- Dec. 2007. 
 
2. At least one article 
in a national 
publication annually. 
 
3. Organize school 
IPM session for 2009 
national meeting. 
 
4. Develop model 
plan to secure 
necessary support by 
June 2011. 
 
5. Develop 
compliance 
assistance tool 
catalog by Dec. 2010. 
 
6. Set licensing goals 
and standards by 
June 2011. 
 
7. Catalog free or low-
cost hazardous waste 
disposal information 
for schools (e.g., 
ñclean sweepò 
programs by June 
2011. 

1. National 
organizations, 
meetings, 
publications:  
 
a. Association of 
Structural Pest 
Control Regulatory 
Officials, annual 
meeting, publication, 
website, membership 
list. 
 
b. American 
Association of 
Pesticide Safety 
Educators, annual 
meeting, publication, 
website, membership 
list. 
 
4. Annual School IPM 
Report Card 
(Appendix C). 
 
 

1. Additional 
funding/funding toolkit for 
compliance assistance and 
enforcement from fines, 
pesticide use fees and 
other sources. 
 
2. Compilation of ñbestò 
model legislation. 
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Sector Roles 
Suggested Actions to 
Achieve Goal  Timeline Tools Available Tools Needed 

Advocacy 
Groups 
Non-
governmental 
organizations 
including PTAs, 
PTOs, 
environmental 
groups, local 
organizations 
that engage 
unions, parents, 
the medical 
community; 
American School 
Health Assoc., 
NRDC, Sierra 
Club, Audubon 
Society, 
American Public 
Health Assoc., 
etc. (See 
Appendix I). 

1. Force policy 
changes. 
 
2.  Draft, propose 
legislation.  
 
3. Lobby legislators. 
 
3. Watch dog proposed 
policy/legislation. 
 
4. Draw public attention 
to key issues. 

1. Assist with adoption of 
IPM policies in every school 
district. 
 
2. Teach members and other 
community members how to 
recognize policy and legal 
violations and to act 
effectively to bring about 
positive change.  
 
3. Liaison with NPMA and 
other key professional 
organizations societies to 
advocate for improvements 
in training and practices. 
 
4. Lobby for passage of new 
and improved legislation. 
 
5. Build IPM into existing 
legislation. 
 
6. Build awareness of IPM 
through after-school 
programs, environmental 
clubs, other school-
community-based groups. 

1. December 2010. 
 
2. Organize at least one 
workshop or conference 
session by each 
organization annually by 
2010. 
 
3. Identify goals for 
improvements in training 
across key 
professions/associations 
by December 2010. 
 
4. Develop 
legislative/policy 
coalition by June 2011. 

1.  School Pesticide 
Reform Coalition 
including website, list 
serve. 
 
2. Model school IPM 
policies. 
 
3. Model legislation 
for both state and 
federal levels. 
 
4. Pest and pesticide 
crisis articles. 
 
5. Pest 
press/newsletters. 
 
6. Success stories. 
 
7. Model memoranda 
of understanding 
(MOUs) between 
advocacy groups, 
trade organizations, 
government 
agencies. 
 

1. Additional 
funding/funding toolkit. 
 
2. Compilation of ñbestò 
model policies, legislation, 
MOUs. 

 

Sector Roles 
Suggested Actions to 
Achieve Goal  Timeline Tools Available Tools Needed 
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Extension 
Cooperative 
Extension 
Service, county 
agents, state and 
regional 
specialists, 
national program 
leaders. 

1. Third party objective 
educator. 
 
2. Provider of third 
party resources. 
 
3. Development and 
verification of tools and 
resources. 
 
4. Technology transfer 
agents through 
education and 
demonstration. 
 
5. Impact assessment. 
 
6. Communication of all 
components both 
upstream to service 
providers and 
downstream to end 
consumers. 
 
7. Train-the-trainer. 
 
8. Evaluate progress in 
implementing IPM in 
school districts within 
jurisdiction. 

1. Create internal awareness 
in each state and at the 
federal level. 
2. Form statewide school IPM 
committee with IPM Centers, 
Extension Directors, 
eXtension, specialists, 
researchers, social scientists, 
communications staff, 
county/regional agents 
(including 4-H) and 
administrators. 
3. Liaisons with school 
boards. 
4. Higher level Extension 
strategic planning to include 
schools IPM/plan of work. 
5. Engage county agents in 
more urban based programs. 
6. Develop funding 
opportunities. 
7. Pesticide Safety Education 
Program to add school IPM 
into curriculum for training for 
recertification. 
8. Develop positive 
relationship with agriculture, 
avoid competition for 
resources. 
9. Train agents to carry out 
school IPM certification. 
10. Do pesticide inventories 
in school systems, educate 
on proper pesticide storage 
and disposal, support 
pesticide roundup/clean 
sweeps. 

1. Establish at least 
one annual 
communication in 
existing publications 
and one session in 
national meetings by 
2010. 
 
2. December 2010. 
 
3. Draft plan/timeline 
to address actions 3-8 
by January 2009.  

1.  School Pesticide 
Reform Coalition 
including website, list 
serve. 
 
2. Model school IPM 
policies. 
 
3. Model legislation 
for both state and 
federal levels. 
 
4. Pest and pesticide 
crisis articles. 
 
5. Pest 
press/newsletters. 
 
6. Success stories. 
 
7. Model memoranda 
of understanding 
(MOUs) between 
advocacy groups, 
trade organizations, 
government agencies. 
 
8. Annual School IPM 
Report Card 
(Appendix C). 
 

1. Additional 
funding/funding toolkit. 
 
2. Compilation of ñbestò 
model policies, legislation, 
MOUs. 

Sector Roles 
Suggested Actions to 
Achieve Goal  Timeline Tools Available Tools Needed 
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School 
Administrators  
School 
superintendents, 
operations 
managers, risk 
managers. 

1.  Increase awareness 
among peers. 
 
2. Provide funding for 
internal staff training. 
 
3. Distribute resources. 
 
4. Implement and 
champion internal 
policies. 
 
5. Reward/recognize 
staff/vendor 
performance. 

1. Develop, disseminate 
success stories. 
 
2. Improve relationship 
between school and vendors. 
 
3. Provide oversight of 
pesticide use and policy 
development. 
 
4. Train key individuals to 
serve as IPM coordinators in 
each school district, e.g., 
facility manager. 
 
5. Form a national committee 
including risk managers, 
environmental health 
managers, educators, 
industrial hygienists, planning 
project managers and others 
who understand the school 
district to organize 
presentations at association 
meetings, submit articles in 
trade press and internal 
school communications. 
 
6. Form district-wide IPM 
committee in each district. 
 
7. Oversee preventative 
maintenance schedules. 

1. At least one 
success story in a 
national publication 
by December 2009 
and annually 
thereafter. 
 
Develop plan to 
address 2-7 by 
January 2009. 
 

1.  Successful 
programs. 
 
2. EPA guidance 
documents. 
 
3. Pest presses/ 
newsletters see 
Appendix M. Toolbox. 
 
4. Health and Safety 
Road Shows. 
 
5. PowerPoint 
presentations, see 
Appendix M. Toolbox. 
 
6. Poster text 
available, see 
Appendix M. Toolbox. 
 
7. Facility 
maintenance software 
with IPM 
components, e.g., 
pest-related work 
order generation, 
tracking. 
 

1. Selling tool for IPM as 
part of comprehensive 
health and safety risk 
management programs, 
energy conservation 
programs, preventive 
maintenance programs. 
 
2. IPM Elements (concise 
lists of IPM practices for 
each school role), 
Standard Operating 
Procedures (SOPs) for 
cleaning and maintenance 
staff. 
 
3. Model bid specifications, 
contracts for purchasing 
departments. 
 
4. Training (on-line and in-
person) for tracking 
performance of IPM and 
other 
environmental/healthy 
schools programs. 
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Sector Roles 
Suggested Actions to 
Achieve Goal  Timeline Tools Available Tools Needed 

Consultants 
Turf management 
consultants, pest 
management 
consultants, food 
safety 
consultants, 
operations 
consultants, tree 
care consultants, 
energy service 
consultants, 
environmental 
health and safety 
consultants, and 
green building 
consultants. 

1. Training, train the 
trainer, education, 
implementation 
support. 
 
2. Specialization. 
 
3. Specialized case 
histories - high 
exposure. 
 
4. Policy and procedure 
development. 
 
5. Independent 
evaluation of effective 
alternative pest 
management practices 
and products. 
 
6. Independent product 
use support. 
 
7. Comparative 
analysis of programs, 
big picture perspective. 
 
8. Create market 
demand for IPM. 

1. Get information on services 
provided out to target school 
audiences nationwide. 
  
2. Assess educational 
materials and products for 
their specialty or category. 
 
3. Recruit other consultants to 
provide input on educational 
materials and products. 
 
4. Recruit other consultants to 
IPM practice. 
 
5. Participate on regional and 
national working groups and 
committees. 
 
6. Provide presentations at 
trade and professional 
meetings. 
 
7. Collaborate with extension 
to meet common goals. 

1. Provide information 
on services to 
national working 
group by August 2008 
for consultant 
resource directory to 
add to toolbox. 
 
2. Identify additional 
consultant needs and 
recruit on an ongoing 
basis. 
 
  

1. Own expertise. 
 
2. Marketing 
budgets/expertise ï 
education as a form of 
marketing. 
 
3. Business plans. 
 

1. Case studies of cost-
effective collaborations with 
schools. 
 
2. Research data/science 
to support 
recommendations, 
management decisions. 
 
3. Case studies of low-input 
management of turf grass 
in southern, western 
climates. 
 
4. Integration of indoor air 
quality, pesticide safety, 
food safety, sanitation, 
school security, energy 
conservation, exclusion, 
green buildings, LEED into 
one healthy schools 
management program with 
guidance documents for 
school administrators. 
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Sector Roles 
Suggested Actions to 
Achieve Goal  Timeline Tools Available Tools Needed 

Pest 
Management 
Professionals 
Structural pest 
management 
service providers 
and landscape 
management 
service providers, 
including those 
employed by 
school systems. 

1. Establish 
industry/staff 
performance standards. 
 
2. Provide quality 
training for staff to meet 
standards. 
 
3. Educate schools on 
proper way to create 
effective IPM 
partnership. 
 
4. Creating demand for 
high-level IPM service. 
 
5. Diagnose root 
causes of pest 
problems. 
 
6. Recommend, 
implement long-term 
preventive strategies. 
 
7. In-house 
professionals serve as 
liaisons to industry, 
other school staff. 

1.  Form internal school IPM 
committees in national and 
state organizations. 
 
2. Make Quality Pro Schools 
available to in-house pest 
managers in schools. 
 
3. Create/deliver uniform 
message. 
 
4. Create model business 
plan for school IPM. 
 
5. Develop association 
training programs/ 
seminars/CEUs. 
 
6. Provide product application 
data and information. 
 
7. Cooperate in research 
programs, data collection. 
 
8. Train school staff in IPM. 
 
9. Support education at 
universities to educate 
students. 
 
10. Support small research 
projects. 
 
11. Use convenience 
contracts/piggy back one 
contract for several clients. 

1. PMP national 
working group 
members to draft 
plan/timeline by 
December 2011. 

1. Quality Pro Schools 
for school IPM from 
NPMA. 
 
2. Green Shield 
Certified for PMPs 
from the IPM Institute 
of North America. 
 
3. IPM STAR for 
Schools from the IPM 
Institute of North 
America. 
 
4. Boilerplate Request 
for Quotation (RFQ) 
for schools, see 
Appendix M. Toolbox. 
 
5. Model contracts for 
schools, see 
Appendix M. Toolbox. 
 
6. Service tickets that 
include IPM tactics 
and 
recommendations. 
 
7. Northeast Organic 
Farming Association 
Landcare Standards 
and training 
programs. 

1. Uniform message to 
deliver to industry. 
 
2. Business plan including 
marketing plan for school 
IPM. 
 
3. Case studies, guidance 
documents on low input 
programs for urban lawns 
and athletic fields. 



50 

 
 

Sector Roles 
Suggested Actions to 
Achieve Goal  Timeline Tools Available Tools Needed 

Federal 
Agencies 
USDA NIFA; US 
EPA Office of 
Pesticide 
Programs, Office 
of Childrenôs 
Health, Office of 
Air; Department 
of Education; 
Department of 
Health and 
Human Services, 
Centers for 
Disease Control 
and Prevention, 
National 
Institutes of 
Health, National 
Institute for 
Occupational 
Safety and 
Health. 

1. Provide national 
program leadership and 
coordination to advance 
knowledge with other 
Federal agencies, Land 
Grant Universities, and 
other partners for the 
IPM in Schools 
initiative. 
 
2. Provide federal 
assistance through 
formula and competitive 
funding opportunities 
for research, extension, 
and education to Land 
Grant University and 
other partners. 
 
3. Promote quality-of-
life issues for human 
health including 
programs for research 
and teaching 
excellence and 
enhanced academic 
quality. 

1. Participate in the national 
cross agency committee with 
focus on school IPM. 
 
2. Investigate opportunities to 
leverage existing NIFA 
programs, (i.e., Agriculture in 
the Classroom, Healthy 
Homes, IPM, etc.). 
 
3. Work across federal and 
state agency boundaries to 
secure and coordinate 
funding for student health-
related initiatives including 
IPM. 

1. US EPA to host 
national working 
group meeting by 
December 2008. 
 
2. National working 
group members to 
draft plan/timeline by 
December 2008.   

1. USDA, NIFA 

National Program 
staff for IPM and 
Higher Education. 
 
2. Network of regional 
IPM Centers. 
 
3. Federal IPM 
Coordinating 
Committee. 
 
4. Pest Managers 
LISTSERV. 
 
5. eXtension 
Communities of 
Practice: Integrated 
Pest Management In 
and Around 
Structures: Urban 
IPM; Fire Ants; 
Pesticide 
Environmental 
Stewardship; etc. 

1 Continued and additional 
funding and resources for 
programs that directly 
and/or indirectly support 
IPM in Schools programs. 
 
2. Awareness training 
across agencies and 
offices on IPM and relation 
to food safety, security, 
energy conservation, 
indoor air quality, asthma, 
etc. 
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Sector Roles 
Suggested Actions to 
Achieve Goal  Timeline Tools Available Tools Needed 

Pest 
Management 
Product 
Manufacturers, 
Distributors 
Pesticide 
registrants, device 
manufacturers, 
distributors/retailers. 

1. Research, design, 
develop, test, 
manufacture and 
distribute products. 
 
2. Provide information 
and training on product 
selection and use. 

1. Participate in national and 
regional working groups. 
 
2. Develop new reduced-risk 
alternatives for school use. 
  
3. Develop efficacy data on 
new reduced-risk and EPA 
Exempt products applicable 
to schools. 
 
4, Develop product support 
materials specific to school 
uses. 

1. Work with national 
working group to 
develop priority list for 
development, efficacy 
testing and product 
support information 
by December 2011. 

1. Research and 
development, 
technical support, 
marketing 
departments. 

1. List of product priorities 
for development, efficacy 
testing and support 
materials developed by 
those working in schools 
 
2. Cost-benefit data for 
new products. 
 
3. Training for PMPs on 
new reduced-risk products. 

 
 

Sector Roles Actions to Achieve 
Goal  

Timeline Tools Available Tools Needed 

School 
Design and 
Construction 
Professionals 
Consultants, 
institutions, 
corporations. 

1. Plan, design, build, 
equip and maintain 
school facilities. 
 
2. Educate planning, 
design, construction, 
equipment and supply 
manufacturers and 
maintenance 
professionals about 
best practices. 
 
3. Evaluate 
performance of school 
buildings. 
 

1. Participate in national and 
regional working groups. 
 
2. Form a national committee, 
or add IPM to the 
responsibilities of an existing 
health/high performance 
schools committee in industry 
associations. 

1. Recommendations 
developed from 2008 
IPM and Green 
Schools Workshop in 
Texas workshop to be 
published by 2011. 

1. School IPM 2020 
Chapter 7. 

  

1. Design and construction 
specifications for pest 
prevention.  
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Sector Roles Suggested Actions to 
Achieve Goal  

Timeline Tools Available Tools Needed 

Parents 
Parents, 
guardians, 
other adult 
relatives 
concerned 
about health 
and safety of 
children in 
schools. 

1. Advocate for 
healthier schools 
including IPM. 
 
2. Watchdog school 
compliance with 
existing regulations and 
best practices. 
 
3. Initiate conversations 
with school governance 
and administrators 
about pesticide use and 
pest management 
practices and policies. 

1. Participate in national and 
regional working groups. 
 
2. Become educated about 
pest and pesticide risks and 
IPM as an effective solution. 
 
3. Recruit other parents to 
participate in advocacy and 
oversight. 
 
4. Participate in and educate 
organizations with related 
health and environmental 
missions about the benefits of 
getting the word out to their 
membership.  

1. Parent 
representatives on 
national and regional 
working groups to 
work with national 
working group 
coordinator to develop 
plan of action by end 
of 2010. 

1. PMSP. 
 
2. School Pesticide 
Reform Coalition. 

1. Action plan. 
 
2. Effective communication 
piece to share with school 
governance and 
administrators. 
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Lessons Learned 
 

Wholesale Audience (School Districts) 
1. It is critical to help school board members, administrators, staff and students understand how 

IPM fits within their maintenance and sanitation program, there is a lack of understanding. 

Poor administrative understanding of school IPM is evident in some districts  

2. LISTEN and learn about school dynamics, systems differ. School administrative structures 

differ between urban, suburban, rural, Tribal, etc. 

3. Partner with school associations to communicate and contact with school staff. Relationships 

are central. 

4. EPA endorsed documents are powerful tools. More EPA approved SIPM materials are 

needed. 

5. School staff (especially contracted food service, maintenance staff, and custodial service) 

should have an element of IPM in their employment contract. Custodian union challenges 

because of additional time dealing with pest logs. 

6. Standards are generally lower in low-income areas, border regions, poor Tribal communities, 

some Territories. Territory located schools appear to be the most reactive systems relative to 

others. 

7. Sometimes you have to visit on-site to facilitate implementation. During implementation, be 

accessible, problems occur in real-time, solutions need to happen in the same time-frame. 

Review of school IPM documents and a conference call ahead of onsite meetings improves 

efficiency. 

8. It is critical for the school community to understand the importance of IPM to environmental 

health, safety and academic performance. 

9. Get dirty, demonstrate physically what you think should be done. People with practical 

responsibilities respond best to practical exercises and demonstrations. 

10. Never fail to follow-up/show-up/communicate. Care about school staff time and resources, 

prioritize remediation requests.  

11. Recognition is a small investment that often generates significant long-term gains.  

12. Advise on Federal, State and local ordinance compliance issues constantly. State mandates 

help by providing/mandating training for staff. 

13. Find the advocate in each district. Internal champions are critical. Orchestrate outreach using 

established school teams. 

14. In the absence of any contact, most systems back-slide (new hires, change in PMP, etc.).  

There are always new challenges and resistant individuals.  External oversight is important. 

15. Not all in the school want to do this, and will not help unless a problem occurs. Highlight 

issues that affect everyone e.g. bed bugs. 

16. Get facility managers or superintendents to WITNESS problems first hand.  

17. Understand the entire school community communication network. Disasters happen when 

key people are not well informed.  
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18. A lot of the things we do during the implementation process have multiple purposes: a) the 

obvious, b) to engage, encourage the community to invest/take ownership, question, 

investigate, etc. (e.g. Pest Press, sighting logs, school inspections). Use incentives to increase 

attendance. 

19. Confidentiality is important.  

20. Documenting/reporting dangerous activity may cost you the district, but sometimes it's the 

only ethical thing to do. 

21. If itôs not happening, be prepared to walk away and focus on those who really want to do it 

right. 

22. Be a visionary.  A strategic focus is essential. Site specific IPM plans are ideal and they 

should be reviewed and updated.  Just having a plan is insufficient. 

23. Monitoring is poorly understood. Sanitation standards and poor maintenance hamper 

progress. 

24. US Territories have a critical lack of training opportunities. 

25. A consistent bed bug policy is needed.  

26. Quality PMP services can compensate for a lack of school administration understanding. 

 

Retail Audience (Education Leaders and Organizations) 
1. Use peers to train and facilitate implementation. 

2. Include community members at large: social services, neighborhood services, fire marshals, 

SLAs, EHP inspectors, school boards, etc. 

3. Must have administrative buy-in so itôs possible to expand implementation efforts. Most 

administrators believe they are already doing IPM.  They need to invest enough time to 

realize if they really are or not. 

4. Funding for maintenance and sanitation is always a problem. Upper administration need to 

understand that pest management is an EH priority. 

5. Whether mandated or voluntary, a State commitment to school IPM appears to result in 

lower pesticide dependence.   

6. Be a partner that understands the school perspectives (nurse perspective will be different 

from the teacher perspective, etc.). Understand the needs identified, understand the perceived 

problems and solutions, appreciate the school priorities may be different from yours and the 

district priorities need to take president (unless a public health situation exists).  

7. Internal (intra-agency) collaborations are beneficial. 

8. Institutionalize IPM using EH committees and policies, but committees sustain better 

standards. 
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5. IPM Adoption Process in Schools 
 
The goal of an IPM program in the sensitive school environment is to make the site a 
safer place to learn and work, including making it unattractive, inaccessible to and 
uninhabitable for pests.  To accomplish this straightforward goal requires engaging the 
school community and others to do what is perhaps the most difficult task of the 
ñchange agentò ï changing human behavior.  The reluctance to change behavior related 
to pests and pest-conducive conditions (whether in agricultural or urban settings) has 
long been reinforced by the perception of IPM as being difficult and/or costly to 
implement, and by the lack of ability of change agents to compete with pesticide and 
pest control marketing tactics. 
 
Administrators, teachers, custodians, maintenance workers, food service staff and 
others in the community typically do not understand the role they have to play in 
reducing pest and pesticide risks.  Too often school staff and pest management 
professionals believe that a pest control service and pesticide applications are all that 
are needed to make a pest problem go away.  They do not understand that IPM is an 
integrated approach, dependent on improved sanitation, exclusion and communication 
to resolve the reason why the pest is present. Eliminating pest-conducive conditions is 
how IPM can reduce both pest complaints and pesticide use in schools and other public 
buildings by more than 70% with no increase in long-term costs (Gouge et al. 2006).  
Creating this awareness is essential to reach our 2020 goal. 
 
In addition, the school community must recognize that their current pest management 
approach may be ineffective or problematic and that IPM is a better method.  Often, 
decision makers are unaware of serious pest problems and high-risk pesticide use and 
use practices.  Further, the community must be educated that IPM is compatible with 
and indeed a cornerstone for the other management functions inherent to a healthy 
school culture and environment including food safety, indoor air quality and energy 
savings.  The critical importance of creating awareness and engagement by all key 
roles is reflected in the phrase, ñpest management is people managementò. 
 
Practitioners of the science of behavior change use the term ñdiffusionò to describe the 
management process designed to get communities to adopt IPM.  Generally, diffusion  
is ñthe process by which new ideas or practices (called innovations) are communicated 
through certain channels over time, and are either adopted or rejected by members of a 
social system over timeò (Rogers 2003).  Diffusion is to a community what adoption is to 
an individual.  Diffusion is a sub-discipline of communication science. 
 
While there are other models of technology transfer besides the diffusion model, it has 
some distinct advantages that make it useful for understanding and promoting the 
process of IPM adoption by school communities. 

¶ Diffusion is a broad model that explains any technology adoption process in any 
social community (thus, it is useful beyond the context of IPM in schools); 

¶ Diffusion helps the person promoting the new technology (IPM) to see it from the 
potential adopterôs perspective; 
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¶ The diffusion model has already been successfully applied to adoption of IPM in 
schools; and 

¶ Many tools and resources needed at each stage of the diffusion process are 
widely available as outlined below. 

 
While many school communities have been exposed to the IPM innovation (through 
conferences, trade journals, the internet, etc.), few have verifiable and/or sustainable 
programs.  This lack of adoption is more a result of failed implementation rather than 
unavailable pest management technologies, inadequate funding or concern for school 
occupant health by school officials. 
 
Failed implementation is often the result of change agents not taking the adopting 
communities through the ñinnovation-decisionò process (defined below) to diffuse the 
IPM innovation.  A ñchange agentò is any person (inside or outside of the school 
community) that acts as a resource and catalyst for change by marketing the 
advantages of IPM to decision makers in the school community. 
 
A component of the Diffusion Model known as the ñinnovation-decisionò process 
outlines five steps that change agents can use to promote and support adoption and 
implementation of any innovation by a target audience.  One model of school IPM 
implementation (the Monroe IPM Model) that relies on the ñinnovation-decisionò process 
has successfully reduced pesticide use and pest complaints in schools by an average of 
71% and 78% respectively, in eight states over a ten-year period (Gouge et al.  2007).  
Furthermore, on a state-wide level this model has achieved an 18% diffusion rate or 
over half of the students in public schools in a five year period. 
 
Thus, implementing IPM in the school community requires managing the process of 
adoption.  This process is the stepwise management by change agents to transform the 
behavior of the school community.  Further, these persons must realize they can 
influence the behavior and affect the attitudes of two critical audiences involved with the 
school community (Table 5.1). 
 
Table 5.1 Agents of change involved in the diffusion of the IPM innovation in a school 
district. 
 

Agents within School District Agents outside School District 

Administrators (Superintendent, Principals, 
School Board) 

Federal Regulatory Agencies (USDA, USEPA, 
DOE, CDC) 

Facility Management (Supervisor, 
Environmental Health Manager, Custodial, 
Maintenance) 

State Regulatory Agencies (Agriculture, 
Education, Public Health, Environment/Natural 
Resources) 

Food Service  Local Agencies (Health, Park & Recreation 
Departments) 

Teachers, Associates Land-Grant Universities, Cooperative 
Extension 

School Nurse Pest Management Professionals (PMP) 

Parent Teacher Organizations Advocacy Groups 
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Students Concerned Citizens 

 
The motivation of both audiences may be voluntary or mandated (policy or legislation).  
Required venues (or ñchannelsò) that change agents will use to transmit the IPM 
message so that the adopting community will diffuse IPM will include interpersonal as 
well as mass media methods such as: 

¶ Educational and demonstrative workshops/sessions; 

¶ Pilot programs; 

¶ Selection of outreach materials; 

¶ Assessment of pesticide use, pest problems and conducive conditions; and 

¶ Examination of how IPM will mitigate risks to the school community. 
 
Once completed, these components will be transferable to other school communities. 
 
The ñInnovation-decisionò Process for Diffusion of IPM in Schools 
 
       Figure 5.1 The Innovation-Decision Process (Rogers 1995) 
 
 
 
 
 
 
 
 
I. Awareness Stage - Where the change agents communicate the innovation (IPM) and 
how it can meet the communityôs need.  This first stage requires the transfer of 
knowledge from change agents to potential audiences.  Normally ñmass mediaò such as 
news outlets (periodicals, television, internet, etc.) are used at this stage. 
 

Examples of Tools & Resources 

¶ Articles explaining recent research results on asthma, cockroaches, and 
pesticides. 

¶ School IPM success stories. 

¶ Publications documenting pest outbreak scenarios. 

¶ Publications documenting effects from improper pesticide choice and use. 
 

Examples of PMSP Priorities Supporting the Awareness Stage 

¶ Work with advocacy organizations and strategies, identify what we can influence. 

¶ Education for policy makers (e.g., city councils, state and federal legislatures) 
about what has worked and not worked in state and local laws and regulations. 

¶ Create basic awareness of the IPM concept among mass media. 

¶ Activate environmental health and safety professionals by creating awareness of 
the need, potential, and methodology for success. 

¶ Develop pesticide-safety education program to target schools at the national 
level. 

 

Awareness Ą Persuasion Ą Decision Ą Implementation Ą Confirmation 
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II. Persuasion Stage - Where the change agents communicate the evidence that the 
innovation will match the communityôs need.  At this point data are presented to school 
community adopters to help lower the perceived risk of adopting IPM.  This data 
contrasts the short- and long-term benefits (positive attributes) of IPM with the costs 
(negative attributes) of IPM. 
 
The successful change agent will point out the positive attributes of the IPM innovation 
as: relative advantage over traditional pest management (e.g., fewer pests/fewer 
pesticides resulting in reduced risk, fewer complaints to administrators and potentially 
less expensive over the long-term); compatibility with the current communityôs norms 
and values (e.g., the cultural and mechanical aspects of IPM are currently part of the 
school system ï education, sanitation, energy management, etc.); trialability, where the 
community can try IPM on a limited basis (i.e., pilot programs) before it has to commit 
valuable resources to full-scale adoption; and observability where the advantages of 
IPM can be observed by adopters and their peers. 
 
Conversely, the change agent must also develop strategies to minimize the historically 
negative attribute of IPM ï complexity (e.g., record keeping, matching conducive 
conditions to pests and integration of management technologies) ï which may be 
viewed as labor intensive and thus a cost. 
 
Specific ñmass mediaò (professional/trade journals and internet, etc.) as well as larger 
interpersonal media (public meetings) are used at this stage. 
 

Examples of Tools and Resources 

¶ Articles explaining recent research results on asthma, cockroaches, and 
pesticides. 

¶ School IPM success stories (both research and testimonial). 

¶ Publications documenting pest outbreak scenarios. 

¶ Publications documenting effects from improper pesticide choice, use. 

¶ Meetings with school board officials. 

¶ For an extensive collection including implementation manuals, videos and other 
resources from multiple states, see School IPM Toolbox, 
http://schoolipm.ifas.ufl.edu/toolbox.html and School IPM 2020 Resources, 
http://www.ipminstitute.org/school_ipm_2015/resources.htm.  

 
Examples of PMSP Priorities Supporting the Persuasion Stage 

¶ Impacts of IPM on academic performance (e.g., asthma, absenteeism, and 
student performance). 

¶ Economics of IPM versus conventional pest management methods. 

¶ Efficacy of alternative, reduced-impact pest management options (e.g., pest 
proofing). 

¶ Identification of crossover benefits of school IPM (e.g., impacts on larger 
community). 

¶ IPM and health information to teachers, parents, and administrators. 

http://schoolipm.ifas.ufl.edu/toolbox.html
http://www.ipminstitute.org/school_ipm_2015/resources.htm
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III. Decision Stage - Where members of the community decide whether or not they will 
adopt the IPM innovation for use in their program.  The school district is sending a clear 
message to the change agents that they are adopting the innovation.  Normally 
ñinterpersonalò media such as legislative sessions and quorums are used at this stage. 

 
Examples of Tools and Resources 

¶ Policy. 

¶ IPM Contract with Management Professional (PMP) and/or IPM Standard 
Operating Procedure for School District Personnel. 

¶ Tools to help school district purchasing agents or others identify good IPM 
service providers for school buildings and grounds if outside contractors are to be 
used. 

¶ Training opportunities. 

¶ Building and athletic field construction standards. 
 

Examples of PMSP Priorities Supporting the Decision Stage 
¶ Increase funding and enforcement of existing regulations, including PMP 

accountability. 
¶ Mandated high standard IPM training/licensing for PMPs. 
¶ Resource management education for teachers, administrators and librarians 
¶ Provide IPM input into existing legislation related to education. 
¶ Develop a compliance agreement with state lead agencies to force school IPM 

where there are violations. 
¶ Create and mandate minimum standards for school IPM at federal level, 

including applicator licensing, written IPM program. 
¶ Create structural and landscape maintenance IPM contract specifications for use 

by school purchasing agents. 
¶ Increase funding for management, coordination, education, research and 

implementation. 
¶ Establish appropriately trained IPM coordinators in school systems. 
¶ Funding for school assessments including active participation by local actors, 

e.g., Extension. 

 
IV. Implementation Stage - Where the change agents demonstrate that the IPM 
innovation will match the communityôs need.  This stage requires change agents to 
nurture those participating in the process.  Thus, more interpersonal media (workshops, 
demonstrations, pilot programs, etc.) and targeted newsletters personalized to the 
school district are used at this stage. 
  

Examples of Tools and Resources 

¶ Policies. 

¶ Pilot school demonstrations of IPM. 

¶ IPM contract with PMP or IPM Standard Operating Procedure for school district 
personnel. 

¶ Record keeping. 
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¶ Training opportunities. 

¶ Newsletters (e.g., ñPest Pressò). 

¶ School assessment form. 

¶ Pest monitoring protocol. 

¶ Pest sighting log. 

¶ Low risk product list. 

¶ IPM curriculum. 
 

Examples of PMSP Priorities Supporting the Implementation Stage 

¶ Education and advanced certification for PMP. 

¶ Curriculum for Extension and change agents. 

¶ Training IPM coordinators. 

¶ Implement assessment programs to identify implementation status and prioritize 
needed improvements in individual school systems, e.g., IPM STAR. 

¶ Establish visible demonstrations throughout the US. 

¶ Develop a national school IPM coalition of stakeholder organizations to 
coordinate implementation of proven approaches nationwide. 

¶ Partner with private pest management organizations, e.g., pest management 
professionals to create and implement effective and economical IPM service 
relationships. 

¶ Art theater approaches for kids; turn kids on to urban pests, Roach Patrol is a 
model. 

¶ Undergraduate and graduate IPM courses for teachers/administrators. 

¶ Education for custodial, maintenance, physicians, school nurses, kitchen and 
grounds staff. 

¶ Develop K-12 classroom curriculum. 

¶ Establish efficient communication networks among stakeholders. 

¶ Impact of building design and maintenance on pest management. 

¶ Implement a best practice survey to form basis for regulation. 

¶ Web-based training. 
 
V. Confirmation Stage - Where the change agents confirm that the decision to adopt the 
innovation was worthwhile, and the adopters assure themselves that their decision to 
adopt was correct.  All possible media are used at this stage (periodicals, television, 
internet, public meetings, workshops, one-on-one meetings, etc.). 
  

Examples of Tools and Resources 

¶ Pre/post evaluations of the efficacy of pilot school IPM programs. 

¶ 3rd party verification (e.g. IPM STAR). 

¶ State or national awards (e.g. US EPA, OCE). 

¶ State or national grants (e.g., USEPA, PESP). 

¶ Mass media. 

¶ Plaques. 
 

Examples of PMSP Priorities Supporting the Confirmation Stage 
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¶ Comparative effectiveness of change agent types. 

¶ Evaluation of health hazards of pests and pesticides. 

¶ Third-party assessment of performance by pest management professionals. 

¶ Awareness of and attitudes towards IPM among school community members. 

¶ Create incentives for implementation, e.g., reduce liability costs, recognition and 
publicity. 

¶ Independent assessment of efficacy of management measures in school 
environment. 

 

Documenting a Verifiable School IPM Program 
How do we know when a school community has implemented a verifiable and 
sustainable IPM program?  The following metrics provide quantitative and qualitative 
measures of IPM implementation. 
 

Evidence of IPM implementation in the school community 

¶ Verifiable IPM. 

¶ IPM certification, e.g., IPM STAR. 

¶ Mass media coverage. 

¶ School website with IPM page(s). 

¶ Administrative support within district and outreach to other districts. 

¶ Economic analysis. 

¶ Pest Press / newsletter dissemination. 

¶ Student participation in IPM effort, training. 

¶ Building and athletic field construction standards followed. 

¶ Ongoing communication between school staff, management and PMP. 

¶ Contracting with an EcoWise, Green Pro or  Green Shield Certified pest 
management provider or service. 

 
Evidence of IPM implementation in the change agent community 

¶ Funding, enforcing, researching and training from government/university entities. 

¶ Changes in PMP organization membership, certification, and promotion 
programs from the PMPs. 

¶ Documented agendas, workshops and policy shifts from not-for-profit groups - 
education professional associations (school business officials, supervisors, 
nurses, etc.), health care professionals (pediatricians, sanitarians, environmental 
health, etc.). 
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6. Overview of Pest Management in Schools 
 
Although many organisms have potential to cause problems in school buildings and 
landscapes, those that achieve pest status are relatively few in number.  Pests and 
conducive conditions that encourage problems are generally readily detectable via an 
ongoing monitoring and inspection program.  Effective, long-term preventive strategies 
including design and construction practices, sanitation and exclusion are available and 
when applied, often resolve multiple pest problems. 
 
When these preventive and avoidance strategies fail to produce acceptable results, 
pesticide products are available that are less toxic than those formerly used, many of 
which can be applied in ways that greatly reduce potential for exposure to staff, 
students, other organisms and the environment. 
 
Surveys indicate that actual pest management practices in schools are highly variable 
(Appendix G).  Pest management programs in schools range the spectrum from well-
managed, prevention-based IPM approaches with very infrequent pest problems and 
little need to intervene, to frequent calendar-based applications of spray-applied liquids 
to exposed interior and exterior surfaces.  Ineffectively managed pest problems and 
applications of general use pest control products by untrained individuals continue to 
occur in many schools. 
 
The goal of this chapter is to identify and briefly characterize those pests found in 
school buildings and landscapes, describe effective IPM techniques that can be applied 
to school systems in a holistic, preventive approach, and detail inspection, monitoring 
and suppression methods for specific pests.  Priorities identified by the workgroup are 
included for each pest reviewed. 
 
Emphasis has been placed on effective options that minimize toxicity and/or potential 
for exposure.  For example, spray-applied liquids and volatile formulations are generally 
not favored due to potential for exposure to children who may contact surfaces to which 
the pesticide has been applied or has accumulated on through drift, such as onto walls 
after applications to baseboards (Williams et al. 2005), or re-deposition of volatiles, for 
example, onto unsprayed childrenôs toys and other surfaces up to two weeks after 
application of semi-volatile pesticides to floors in an apartment (Gurunathan et al. 1998). 
Use of baits, including baits in enclosed, pre-manufactured containers, does not 
eliminate potential for exposure.  The active ingredients in baits can be spread by the 
organisms feeding on those baits, e.g., in ant, cockroach and rodent feces.  Special 
attention should be paid to sanitation in areas where baits are used to reduce exposure 
potential. 
 
Additional information on the efficacy of management options is provided in Appendix A.  
Example brand name products commonly used in schools are included.  No attempt 
was made to identify and list all products used in schools. 
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Common Pests 
óKey pestsô in schools, i.e., those typically requiring management action to avoid and 
prevent problems, are few (Table 6.1).  Other pests less frequently encountered in or on 
school buildings may also call for intervention, including pests that are limited to specific 
geographic distributions within the US. 

 
ñOccasional invadersò, or pests found infrequently and/or those that are not likely to 
establish populations within schools, may only rarely require action on our part to 
prevent or resolve a problem.  These occasional invaders do and should provide an 
opportunity for staff and students to learn about and appreciate the diversity of life on 
our planet, and the drive of all organisms to seek food, water and shelter, and to 
reproduce.  A pest is a living, useful organism out of place, after all, and often one 
whose native home we have invaded and thus bear some responsibility for it becoming 
a pest.  Our responsibility can be exercised by constructing and maintaining our 
structures so that these organisms are not enticed by food, water or shelter, or 
entrapped by inadequate prevention on our part. 
 
The organisms described here provide very useful ecosystem services and only attain 
pest status when they interfere with us as humans, and with the safe and productive 
operation of our schools.  Ants outdoors in the schoolyard or on the sidewalk, for 
example, are likely helping to decompose waste, aerate the soil and provide food for 
wildlife.  The same ants may become pests when we fail to design and maintain tight 
buildings that prevent entry and leave food or other attractants exposed and accessible. 
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Table 6.1 Pests found within and around schools and status. 

Structural Pests Landscape/Exterior Pests 

Key pests, typically requiring management action to prevent problems 

ants 

brown-banded, German and Oriental 
cockroaches 

mice 

stinging insects 

weeds on athletic fields, in pavement or 
along fencerows or under bleachers 

turf diseases on athletic fields 

Other pests often encountered in and around schools that may require action 
to reduce damage, injury or complaints 

bats 

bed bugs 

birds 

carpenter ants and carpenter bees 

crickets and grasshoppers (if heavy 
infestation occurs) 

fruit, drain and filth flies 

fungus gnats 

head lice 

microbial pests: mold 

spiders 

stinging wasps or bees 

termites 

caterpillars 

mosquitoes 

Norway rats 

plant-sap feeding pests: aphids, mites, 
scales, whiteflies 

weeds on school lawns 

turf fungal diseases on school lawns 

Occasional invaders, found infrequently and/or unlikely to establish 
threatening or damaging populations in or around schools 

booklice 

centipedes 

firebrats 

fleas 

millipedes 

mites 

silverfish 

stored product moths and beetles 

wood-boring beetles 

snakes 
box elder bugs 

Regional pests that may require action 

roof rats 

Turkestan cockroaches 

fire ants 

gophers, Prairie dogs 

moles 

scorpions 

ticks 

voles 
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7. Management Zones: Preventing and Avoiding Pest-Conducive Conditions, 
Pests, and Pesticide Risks 
 
By carefully managing specific zones in the school environment to address pest-
conducive conditions, a broad spectrum of pest problems and pesticide hazards can be 
effectively avoided. 
 
Many tactics that prevent pest problems and pest-conducive conditions also contribute 
to water and energy conservation, indoor air quality, cost reduction and asset 
preservation.  For example, effective door sweeps can reduce pest complaints by 65%, 
reduce infiltration of dirt and prevent escape of heat and conditioned air.  Repairing 
leaking pipes prevents pest access to moisture and also reduces water consumption 
and costs. 
 
The following table identifies primary zones and tactics that can be employed in each 
zone. 
 
Table 7.1 IPM zones, primary hazards of concern impacted by management activities in 
the zone, and tactics to prevent and avoid problems.  Tactics include excerpts from IPM 
Standards for Schools (IPM Institute of North America 2004). 
 

General 

Zone Preventive/Avoidance Tactics 

People ï staff, parents 
and others using or 
impacting the school 
environment 
 
Problems reduced with 
all pests 

Appropriate personnel (e.g., superintendent, facilities manager, 
principal, IPM Coordinator) understand and ensure that the school 
meets all Federal, State and local legal requirements related to pest 
management in schools (e.g., posting, notification, pesticide 
management, etc.). 

Resources are identified and acquired to assist in developing and 
implementing IPM (e.g., state/county Extension personnel, publications 
and on-line resources; non-governmental organizations, pest 
management professionals with expertise in school IPM). 

A written IPM policy is adopted which  

a) states a commitment to IPM implementation;  
b) identifies overall objectives relating to pest and pesticide risk 

management; 
c) is used to guide decision-making; and  
d) is reviewed at least once every three years and revised as 

needed. 

 
An IPM Committee is formed to create and maintain the IPM policy, 
provide guidance in interpreting the policy, and provide oversight of the 
program. 

An IPM Coordinator is designated to provide day-to-day oversight of 
the IPM program, and provided with IPM training and resources as 
needed. 
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Pest management roles are developed for and communicated at least 
annually to: 

a) administrators (e.g., principals regarding posting, 
notification, reporting, etc.); 

b) teachers (e.g., do not bring in/apply pesticides, 
sanitation, etc.); 

c) custodians (e.g., pest sightings log, inspection, 
sanitation, exclusion, etc.); 

d) food handlers (e.g., sanitation, exclusion, etc.); and 
e) outside contractors (e.g., IPM policy, posting, pest 

control options to outside pest management 
professionals). 

 
A written IPM plan is prepared that includes a schedule for inspection 
and monitoring of buildings and adjacent grounds, including a schedule 
for areas requiring more frequent inspection/monitoring (e.g., food 
storage, preparation and serving areas, athletic fields). 

The IPM plan includes a list of key pests and action thresholds for each 
key pest (even if threshold is one, i.e., no tolerance). 

The IPM plan includes a list of management options to be used when 
key pest problems occur and specifies lesser risk options (e.g., 
sanitation, exclusion) to be used before resorting to actions with greater 
hazards. 

Public access is provided on request to all information about the IPM 
policy, IPM plan and implementation. 

If outside contractors provide pest control services, a written contract 
identifies specific IPM practices to be used including regular 
inspections, monitoring where appropriate, record-keeping and 
agreement to abide by the IPM policy and IPM plan. 

A pest sightings/damage log is kept in a designated area (e.g., main 
office).  Staff is instructed to report all pest-related incidents to the log 
including date, time, exact location, a description of the pest or pest 
damage, and the name of the person reporting.  Pest Manager reviews 
reports promptly and records and dates responses taken to each 
report.  This log may be part of a general maintenance reporting 
system. 

Key staff (e.g., IPM Coordinator, Pest Manager, custodians, food 
service, maintenance and grounds staff) participates in IPM training at 
least annually.  Training is adequate and appropriate to the IPM roles 
fulfilled by these staff members. 

Designs for new or renovated buildings, landscapes and playgrounds 
are reviewed for pest-proofing prior to finalizing, and/or specific pest-
proofing elements are included in general specifications for all new 
buildings and renovations. 

New construction or renovation projects are inspected while in progress 
to ensure adequate sanitation and pest management including termite 
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pretreatments, and compliance with pest-proofing design 
specifications. 

Educational information, e.g., Pest Press editions, fact sheets, blogs, is 
distributed at least annually to inform staff, students, parents and 
others as appropriate about key IPM issues such as roles, reporting, 
sanitation, etc.  Ideally, this information is distributed monthly during the 
school year and addresses ongoing issues as well as seasonal topics 
such as ants in spring, mice and stinging insects in fall.  Electronic 
distribution can be effectively supplemented by posting print copies in 
key locations, e.g., staff room, building entrances. 

Roles communicated to staff and students include proper disposal of 
food or food wrappers, clutter control, etc. 
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Structures 

Zone Preventive/Avoidance Tactics 
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Building ñskinò ï  
exterior walls and ground 
within several feet of the 
wall, roofs, attics and 
crawlspaces 
 
Pest problems reduced: 
ants, birds, carpenter 
ants, carpenter bees, 
crickets, flies, mice, rats, 
spiders, stinging insects, 
termites,  many 
occasional invaders 

A comprehensive inspection of all buildings is conducted by an in-
house or contracted professional Pest Manager for defects including 
cracks, crevices and other pest entryways; food, moisture and shelter 
resources available to pests; moisture, pest or other damage to 
structural elements; termite earthen tunnels, pest fecal matter or other 
signs of pest activity; etc.  A report of all defects is prepared and 
corrective actions are identified.  The inspection should be mapped on 
the site and floor plan. 

A written IPM inspection checklist or form is used for periodic 
inspections, listing each building feature (e.g., foundation, eaves, etc.) 
and room to be inspected, including specific locations within features or 
rooms (e.g., vents, storage closets) to be included in the inspection, 
and specific conditions to be noted (e.g., repair, cleaning needs). 

Legible records are maintained of inspection results, pest management 
actions and evaluations of results and maintained for at least three 
years. 

A timeline is established for completion of corrective actions and 
evaluation of results. 

Building eaves, walls, roofs and any attics or crawlspaces are 
inspected at least quarterly (e.g., for bird and other nests, puddling of 
water, etc.) and these conditions are corrected. 

Vegetation, shrubs and mulch are kept at least 12 in. away from 
structures. 

Tree limbs and branches that might provide vertebrate pest access to 
structures are maintained at least 6 ft. away from structures (10 ft. if 
tree squirrels are a problem). 

Exterior lighting is mounted away from building, e.g., on poles, to avoid 
attracting insects and spiders to the building.  Any lights mounted on 
building are mounted away from building entrances, and/or yellow light 
bulbs or sodium vapor light fixtures are used to reduce attraction.  If 
brighter lighting is desired, e.g., metal halide, use those away from 
building, e.g., in parking areas. 

Exterior doors throughout the building are kept shut when not in use. 

Weep holes, or openings in masonry to allow moisture to escape, are 
screened to prevent pest access, e.g., stinging insect nesting. 

Flashing, or metal cladding used to cover seams and joints, is sealed 
along edges to prevent pest access and moisture intrusion. 

Windows and vents are screened or filtered. Weather stripping and 
door sweeps are placed on doors to exclude pest entry and are 
maintained in good condition. 

Cracks and crevices in walls, floors and pavement are corrected with 
the appropriate sealant, caulk or sealer.  See Resources below for 
more information on making the proper choice of materials. 

Openings around potential insect and rodent runways (electrical 
conduits, heating ducts and plumbing pipes) are sealed. 

Roles communicated to maintenance staff and contractors include 
sealing entry points after repairs and renovations including new 
plumbing and electrical penetrations.  All staff are reminded about 
proper reporting of pest-conducive conditions including damaged door 
sweeps, leaking plumbing, torn window screens, etc., as well as 
evidence of pest activity including stinging insect nests, bird nests, etc. 
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Food service - food 
storage, preparation and 
serving areas, including 
student stores, 
concession stands, staff 
lounges and home 
economics classrooms 
 
Pest problems reduced: 
ants; cockroaches; fruit, 
drain and filth flies; mice; 
spiders 
 

Floors are cleaned daily.  

Incoming shipments of food products, paper supplies, etc. are 
inspected for pests and rejected if infested. 

Stored products are rotated on a ñfirst in, first outò basis to reduce 
potential for pest harborage and reproduction. 

Inspection aisles (> 6ò x 6ò) are maintained around bulk stored 
products.  Bulk stored products are not permitted direct contact with 
walls or floors, allowing access for inspection and reducing pest 
harborages. 

Potential pest food items used in classrooms (e.g., beans, plant seeds, 
pet food and bedding, decorative corn, gourds) are refrigerated or 
stored in glass or metal containers with pest-proof lids. 

Food products not delivered in pest-proof containers (e.g., paper, 
cardboard boxes) and not used immediately are stored refrigerated or 
transferred to pest-proof containers. 

Empty food/beverage containers to be recycled are washed with soapy 
water before storage to remove food residue, stored refrigerated or in 
pest-proof containers. 

Food-contaminated dishes, utensils, surfaces are cleaned by the end of 
each day. 

Surfaces in food preparation and serving areas are regularly cleaned of 
any grease deposits. 

Appliances and furnishings in these areas that are rarely moved (e.g., 
refrigerators, freezers, shelve units) receive a thorough cleaning 
around and under to remove accumulated grease, dust, etc., at least 
monthly.  School breaks are an ideal time for thorough deep cleaning. 

Permanent bulletin boards, mirrors and other wall fixtures are sealed 
where edges meet walls to reduce pest harborage. 

Newly purchased kitchen appliances and fixtures are of pest-resistant 
design (i.e., open design, few or no hiding places for roaches, 
freestanding and on casters for easy thorough cleaning). 

Food that has come in direct contact with pests (e.g., ants, 
cockroaches, mice) is considered contaminated and is discarded. 

In food service areas, drain covers are removed and drains are cleaned 
weekly (e.g., with a long-handled brush and cleaning solution). 

In other areas, such as drains under refrigeration units, drains are 
cleaned monthly. 

Floor and sink drain traps are kept full of water.  Mineral oil added to 
traps in infrequently used drains can slow evaporation.  For problematic 
drains, trap guards are installed to prevent sewer gas and pest entry 
into school buildings. 

Out-of-date charts or paper notices are removed from walls monthly. 
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 Vending machines are maintained in clean condition inside and out. 

Grease traps are cleaned at least during each break in the school year 
and maintained with bioremediation or enzyme treatments throughout 
the rest of the year. 

Roles communicated to food service staff include avoiding removal of 
or damage to pest monitoring devices.  All staff is trained to report pest 
problems immediately, to avoid applying pesticides on school grounds 
or bring pesticides from home, and to clean and/or report spills 
immediately.  Responsibility for cleaning food preparation surfaces and 
equipment, and food storage areas including refrigerators/freezers in 
staff lounges are clearly defined. 
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Waste/Recyclables 
Handling ï 
trash/recycling 
receptacles throughout 
the building, trash 
collection carts, 
dumpsters, compactors 
 
Pest problems reduced: 
ants; cockroaches; fruit, 
drain and filth flies; mice; 
rats 
 

Trash/recycling storage rooms, compactors and dumpsters are 
regularly inspected and spills cleaned up and leaks repaired promptly.  

Waste materials in all rooms within the school building are collected 
and removed to a dumpster, compactor or designated pickup location 
daily. 

Packing and shipping trash (bags, boxes, pallets) is promptly and 
properly discarded or recycled. 

Food waste from preparation and serving areas is stored in sealed 
plastic bags thick enough (e.g., 2 mil) to prevent tearing and spills 
before removal to dumpsters.  Bags should be sealed with an overhand 
knot, not a two or four-corner tie.  If a composting operation is used to 
recycle food waste, containers are properly covered and cleaned, and 
removed with sufficient frequency and timing to prevent pest access 
and egg deposition (oviposition) by flies or other pests. 

Animal wastes from classroom pets or laboratory animals are flushed 
or placed in sealed containers before disposal. 

Indoor garbage is kept in lined, covered containers and emptied daily. 

All garbage cans and dumpsters are cleaned regularly with 
bioremediation or an enzyme-based cleaner. 

Outdoor garbage containers and storage are placed away from building 
entrances. 

Outdoor garbage containers have spring-loaded lids to exclude pests. 

Outdoor garbage containers are emptied weekly to prevent 
accumulated trash from blocking door closure.  Containers should be 
inspected after outdoor events. 

Outdoor garbage containers, dumpsters, compactors and storage are 
placed on hard, cleanable surfaces. 

Stored waste in dumpsters or compactors is collected and moved off 
site at least twice weekly. 

Recyclables are collected and moved off site at least weekly. 

Roles communicated to custodial staff include proper cleaning of waste 
receptacles in food service areas and classrooms where food is 
served, floor drains in food service and trash handling areas (including 
under and around dumpsters and compactors). 

Mechanical/Custodial 
 
Pest problems reduced: 
ants; cockroaches; drain 
flies; mice; rats 
 

Wiping cloths are disposable or laundered daily. 

Mops and mop buckets are properly dried and stored (e.g., mops 
wrung out well and hung upside down, buckets emptied) to avoid 
providing a moisture source for pests including microbes. 

Floor and sink drain traps are kept full of water. 

Roles communicated to staff include maintaining clean and clutter-free 
custodial storage areas, laundry facilities, mechanical rooms, supply 
rooms, hallways, etc. 
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Hallways, Classrooms 
 
Pest problems reduced: 
ants, cockroaches, mice 
 

Lockers and desks are emptied and thoroughly cleaned at least three 
times per year (e.g., winter and spring breaks and at the end of each 
school year). 

Any food items on hand in classrooms (e.g., snacks, food items used 
for arts/crafts) at end of year are removed. 

Floors are cleaned (free from spillage) and carpets vacuumed daily in 
areas where food is served, and at least weekly in other areas. 

Students are advised at the start of the school year not to exchange 
hats, combs or hairbrushes. 

Furniture in classrooms and offices that are rarely moved (e.g., staff 
desks, bookcases, filing cabinets) receive a thorough cleaning around 
and under to remove accumulated lint, etc., at least annually.  
Upholstered furniture is not recommended. 

Teachers incorporate IPM including pest and pesticide risk 
management into curricula and/or class projects. 

Roles communicated to staff and students include removing food or 
food wrappers from lockers and desks on a daily basis. 
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Landscapes 

All managed 
landscapes 
 
Pest problems reduced: 
ants, stinging insects, 
plant-feeding insects, 
plant diseases, rodents 
and other vertebrates. 

A written IPM plan includes a list of actions to prevent and avoid pest 
problems (e.g., replacement of key, pest-prone plants, moving 
improperly placed plants to more favorable locations, slope 
modification to improve water drainage, pavement replacement and 
repair to reduce weed growth) and a timeline for implementation.  Plan 
should include a map and list all plants/plant types in the landscape 
with a schedule for key activities for each plant, e.g., pruning, 
fertilization, scouting. 

The IPM plan specifies preventative and avoidance strategies for 
ongoing grounds management and for new or renovated landscape 
design and installation. 

The IPM plan divides turf and landscape areas by basic use level (i.e., 
athletic fields vs. lawns and general use, high visibility vs. less visible 
landscape areas).  Monitoring frequency and thresholds are 
appropriate to each level and commonly encountered pests. 

The IPM plan subdivides turf areas by advanced level of use (i.e., 
athletic fields with limited use for publicly attended events vs. athletic 
fields for daily practice and general use).  Monitoring schedules and 
action thresholds are appropriate to each level. 

Pest-prone plants in the landscape are identified and recommended for 
removal and replacement with plants less susceptible to pest problems. 

A comprehensive inspection of all school grounds is conducted by an 
in-house or contracted professionals for defects in the landscape that 
contribute to pest problems including cracks in walkways and 
driveways; food, moisture and shelter resources available to pests; 
moisture, pest or other damage to fences, retaining walls, irrigation and 
drainage systems, etc.; pest runways, pest fecal matter or other signs 
of pest activity; etc.  A report of all defects is prepared and corrective 
actions are identified and prioritized including costs and benefits. 

Legible records are maintained of inspection results, including date, 
pests and/or pest damage found and location, estimate of pest density 
or damage level, recommendation, actions taken and evaluations of 
results. 

Litter is collected and properly disposed of from school grounds at least 
weekly. 

Cracks and crevices in paved areas are corrected. 

At least a rough landscape plant map is prepared: 

a) noting locations of trees, shrubs and ornamentals; 

b) dividing the landscape into management units; and 

c) copies of the map are updated annually, noting soil fertility 
tests, pest problems and key plants. 

Soil in landscape plantings is tested at every two to five years for 
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nitrogen, phosphorus, potassium and pH. 

Fertilizers and other soil amendments are applied according to soil 
and/or plant foliage test results, not on a routine or regularly scheduled 
basis. 

Fertilizer applications are split (e.g., one in spring and one in fall) rather 
than made in one single heavy application to reduce potential for 
runoff. Or, slow release formulations are applied in summer. 

When fertilizers are applied, they are watered into the soil to reduce 
wind or rain-induced movement from the site. 

When fertilizers are needed, slow-release forms of nitrogen are used. 

Identifying soil compaction is part of regular monitoring.  Problem areas 
are corrected and/or traffic redirected. 

Signs of erosion are minimal.  New erosion sites are corrected 
promptly. 

Plant debris and leaves are not permitted to accumulate on hardscape 
(e.g., on sidewalks, parking areas, road and driveways) to avoid pest 
harborage and organic matter movement into sewer systems and 
surface water bodies.   

Plant debris known to harbor pests, e.g., apple scab, are removed 
and/or destroyed, e.g., thoroughly composted or chopped to ensure full 
decomposition before overwintering disease spores mature in spring. 

Irrigation of established plants is scheduled according to need and 
anticipated weather, not on a routine or regularly scheduled basis.  
Plants with similar water needs are grouped within irrigation zones. 

Irrigation, if used, is scheduled to minimize the amount of time leaves 
remain wet to reduce opportunities for disease development (i.e., plant 
foliage is dry before nightfall). 

Drip irrigation is used to minimize evaporation, foliage wetting periods, 
especially for annual beds and/or high visibility/demand beds. 

Irrigation is allowed to drain before heavy foot or vehicular traffic is 
permitted in planted areas to minimize compaction. 
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Planted areas- trees, 
shrubs and bedding 
plants 
 
Pest problems reduced: 
aphids, caterpillars, 
weevils, whitefly, plant 
diseases, broadleaf and 
grassy weeds 

Landscape plants are scouted at least three times during the growing 
season to assess plant health and to identify conditions requiring action 
(e.g., damaged, diseased, dead limbs; soil erosion/compaction; insect, 
disease, weed pests and damage). 

Key plants in the landscape are scouted more frequently during critical 
times of year (i.e., around key pest emergence, egg laying, etc.). 

Scouting follows a regular pattern to ensure all plantings are checked. 

Scouting results, corrective actions and evaluations of results are noted 
legibly in writing and these records are maintained for at least three 
years. 

Corrective actions are identified and a timeline is established for 
implementation and evaluation. 

When renovating, adding new plants or establishing new landscape 
areas, plant species are selected to address site-specific growing 
conditions (e.g., tolerance to key pests, pH levels, soil type, light levels, 
hardiness zone, annual rainfall, etc.). 

Plant spacing is adequate to ensure sufficient light, nutrients and water. 

When renovating, changes in grade or drainage around established 
trees are avoided unless necessary to correct an existing problem. 

In temperate areas, fertilizers are not applied after mid-summer or 
before complete dormancy to avoid delaying dormancy. 

Perennial beds are mulched to conserve soil moisture, improve organic 
matter, reduce compaction and moderate soil temperature. 

Root zones of trees and shrubs are mulched to at least the drip line. 

General use turfgrass 
areas including lawns ï 
lower visibility lawn 
areas, playgrounds, 
natural areas. 
 
Pest problems reduced: 
ants, stinging insects 
including ground-nesting 
wasps and bees, noxious 
weeds, wildlife including 
skunks, moles, gophers, 
groundhogs 
 

Turfgrass areas are scouted at least 3 times during the growing season 
to assess plant health and look for any conditions requiring action (e.g. 
erosion sites, site compaction, destructive insect, disease, or 
mammalian pest damage, noxious weed populations). 

Usage charts are developed for all turfgrass areas and used to help 
guide management decisions. 

Appropriate corrective actions are identified and a timeline is 
established for implementation and evaluation. 

Mowing as needed to maintain function of areas. 

Natural rainfall to provide these turfgrass areas with water for plant 
survival. 

Aeration (solid tine, hollow cone, and/or shatter) is conducted on 
general use turfgrass areas at least once every two years; with higher 
frequency based on need, e.g., playgrounds, high traffic areas around 
entrances or other locations people congregate or leave walkways. 

Fertilizers and other soil amendments are applied according to soil test 
results, not on a routine or regularly scheduled basis.  When fertilizers 
are needed, slow-release forms of nitrogen are used. 
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Athletic fields  - practice 
and competition fields for 
baseball, football, soccer 
and other sports 
 
Pest problems reduced: 
ants, white grubs, 
turfgrass diseases, 
broadleaf and grassy 
weeds 
 

Each turfgrass area scouted bimonthly during the growing season to 
assess plant health and look for any conditions requiring action. 

Predetermined thresholds for insects, plant diseases and weeds are 
established collaboratively by the IPM coordinator, athletic director, 
grounds manager and any independent consultants used.  Any 
corrective response to follow threshold values. 

Selection of turfgrass varieties are based on expected pests, site 
conditions, anticipated seasonal use, area of country, available 
seed/sod sources and budget.  Varieties containing endophytes, which 
are beneficial organisms which live within the plant and convey 
resistance to pests, are used where appropriate. 

Turfgrass areas must be irrigated to promote active growth and 
recovery after games. 

Aeration to be used 2-6 times each year, at a depth of 3ò using a 
combination of times (hollow core, knife-type solid tine, hollow core or 
shatter).  Deep tine or shatter to a depth of 8ò at least once each year.  
Do not use shatter aeration on sand-based or capped fields or areas to 
avoid disturbing surface integrity.  Do not aerate deeper than sand 
profile to avoid introducing contaminants. 

Turfgrass areas should be topdressed with compost and/or sand in 
combination with aeration to prepare seed bed, modify soil, and smooth 
a given field.  Use particle analysis to determine appropriate materials, 
especially for sand-based or capped fields. 

Fertilizers and other soil amendments are applied according to soil test 
results.  A combination of slow and quick release nitrogen fertilizers will 
be used. 

Mowing height and frequency done so that no more than 1/3 of the 
plant height is removed each time the grass is cut.  Mowing should be 
done ideally at three to four inches.  Mowing height can be reduced for 
the first spring and final fall cuts. 

Overseeding should be done to competition turfgrass areas from 
August through November based on scouting.  Any repair work needs 
to be accomplished during March through May. 

Any herbicides used against persistent weeds (e.g., crabgrass, 
knotweed, and broadleaf weeds) are applied in full coordination with 
annual overseeding program so desirable turf seed is not damaged.  
Weed maps are created/updated annually and spot treatments are 
used when possible. 

Persistent insect pests (e.g. billbugs, chinch bugs, white grubs, sod 
webworms) should be scouted more frequently during critical times of 
the growing season (e.g., adult emergence, egg laying, larval 
presence). 

Grounds maintenance 
facilities ï buildings 
housing grounds 

A complete inventory of all existing lawn maintenance equipment is 
maintained.  A list of desired equipment to reduce pest-conducive 
conditions (e.g., aerator, de-thatcher, spring-tooth harrow, flotation 
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maintenance equipment 
and products including 
fertilizer 

tires, etc.) is developed with cost/benefit projections and purchase 
timing coordinated with budget officials. 

Fertilizer inventories are maintained and kept separate from the actual 
product. 

Fertilizers should be stored in a secure location and kept dry. 

The storage site should not have a heating system or hot water system 
in the exact area where fertilizers are stored. 
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Pesticides 

Pesticide storage, 
selection and use ï 
Including pesticides that 
may be used for 
structural or landscape 
pest management, or 
used in agricultural or 
horticultural study 
programs, or by grounds 
and facilities 
maintenance staff for 
stinging insects 
encountered in the line of 
work. 

Always adhere to the storage and use directions detailed on the label. 

Pesticide inventories are maintained by the district only if personnel 
properly licensed or certified to apply those pesticides are on staff.  
Storage is tightly controlled to prevent unauthorized access. 

Current stock is inventoried at least annually.  Copies of the inventory 
are kept separately away from the storage area/facility and also 
provided to the local fire department. 

Inventory is managed to track current stock and use and ensure proper 
disposal of unused and outdated products and empty containers. 

Liquids are stored on shelves below dry formulations.  Shelves are 
non-absorbent, e.g., metal, plastic, plastic-covered wood. 

Pesticide storage is locked, in a secure location, adequately ventilated, 
temperature controlled, well lit, dry and structurally sound. 

The IPM coordinator is consulted prior to application of pesticides to 
confirm that reasonable non-chemical measures have been 
implemented and that the proposed application(s) is (are) consistent 
with the IPM policy and plan. 

All pesticide applications are made by a person certified and/or 
licensed by the state to apply pesticides in commercial facilities. 

In most cases, pesticide applications should be made only after 
detection of a verified pest problem that exceeds a threshold level for 
the pest.  Exceptions to this rule might include pesticide applications 
made in anticipation of a pest that research or experience dictates will 
occur with a high degree of regularity in the absence of the application 

(e.g., preȤemergent herbicides for certain weeds, or bait applications for 
fire ants).  Routine or regularly scheduled pesticide applications should 
be rare, especially in indoor environments. Complete, legible records of 
each pesticide application, including product, quantity used, date and 
time of application, location, application method and target pests are 
maintained for at least three years. 

A pesticide notification policy is implemented such that: 

a) All parents are informed of potential pesticide applications at the 
beginning of the school year and offered an opportunity to be 
notified prior to applications, with sufficient time afforded for 
parents to make arrangements to reduce potential for exposure 
should they so choose. 

b) Prior to pesticide application, postings are placed in a 
designated public area(s) detailing locations to be treated and 
contact information for further information. 

c) The notice remains posted for at least 48 hours post-
application. 

d) Copies of the pesticide label and MSDS sheet for the 
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material(s) to be used are available on request and maintained 
on file in a central location (e.g., main office). 

e) Exceptions to posting and notification include emergencies, 
where an imminent threat to health exists (e.g., stinging 
insects), applications of antimicrobials and/or for formulations 
with very low potential for exposure such as gels or pre-
manufactured bait stations placed in accessible areas.  For 
emergency applications, postings should be placed as soon as 
practical. 

A process and criteria are established for identifying preferred pesticide 
products for use in facilities and on grounds when a pesticide 
application is needed.  Potential criteria for selecting reduced-risk 
pesticides and reference sources include: 

a) Caution signal word on the product label.  Pesticides labeled 
ñDangerò or ñWarningò are rarely needed or used in schools.  
Pesticides classified as exempt from registration by US EPA do 
not carry a signal word but can be evaluated by qualified 
professionals to determine if the product meets criteria (acute 
oral, dermal or inhalation toxicity, skin or eye sensitivity) for 
labeling as ñDangerò or ñWarning.ò 

b) Pesticides without ingredients classified as possible, known, 
probable or likely carcinogens or reproductive toxicants by US 
EPA or the California Prop 65 list. 

c) Pesticides without ingredients classified as endocrine disruptors 
by the European Commission or US EPA. 

d) Pesticides without ingredients classified as nervous system 
toxicants such as cholinesterase inhibitors or neurotoxins on the 
US EPA Toxics Release Inventory. 

e) Pesticides without undisclosed inert ingredients or without 
ingredients listed on the US EPA List 1: Inerts of Toxicological 
Concern.  Currently, inert ingredients are not disclosed for the 
majority of registered pesticides, however, US EPA is 
considering requiring disclosure. 

f) Pesticides used outdoors do not include label precautionary 
statements including ñtoxicò or ñextremely toxicò to bees, birds, 
fish or wildlife, unless these organisms are the target pest. 

g) Pesticides used outdoors do not include ingredients with 
moderate or high mobility in soil, according to the Groundwater 
Ubiquity Score (GUS), or with a soil half-life of 31 days or more 
(except for mineral products). 

h) Pesticide formulations are ready-to-use or pre-mixed before 
bringing onto school grounds. 

i) Spray applications of residual-active pesticides to an exposed 
surface of a structure (e.g., floor, baseboard, wall, etc.) are not 
used unless alternative control measures either are not 
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available or have failed to resolve the problem. 

j) If dust formulations are used, these are applied only to areas 
that are inaccessible (e.g., wall voids) to minimize exposure of 
students to dust particles on surfaces or in air.  Building 
engineers are warned of potential hazards during future 
renovations.  

Baits (e.g., for ants, cockroaches, rodents), if used, are: 

a) placed in areas inaccessible or off-limits to children; 

b) placed in a locked, distinctively marked, tamper-resistant 
container designed specifically for holding baits and constructed 
of metal, plastic or wood; 

c) used in bait containers securely attached to floors, walls, etc. 
such that the container cannot be picked up and moved; 

d) placed in the baffle-protected feeding chamber of the bait 
container and not in the runway; 

e) parafinized or weatherproof if used in wet areas; and 

f) not used outdoors unless bait containers are inaccessible to 
children (e.g., placed underground in pest nests or on building 
roofs). 

Pesticide and fertilizers are loaded into application equipment over a 
hard surface where spills can be promptly and thoroughly contained 
and cleaned without danger of spill leaching into soil or runoff into soil, 
drains or sewers. 

School assesses potential pesticide risks from use by neighbors such 
as drift from applications to farm fields, golf courses, lawns, etc., and 
acts to reduce exposure to those pesticides by developing and 
implementing a policy including requesting prior notification, 
establishing buffer zones and/or scheduling of applications to avoid 
times when children or staff are present. 

 

Pesticide practices 
specific to grounds 
management 

All pesticide application equipment is calibrated at least at the start of 
each season and once in mid-season, and ideally prior to each use.  
Records (date, calibrator, etc.) are maintained for three years. 

Whenever possible, pesticide applications are limited to affected areas, 
plants or plant parts rather than treating an entire management unit, 
group of plants or entire plant, respectively, as per monitoring results 
(e.g., one corner of a lawn is treated for grubs, or one shrub or portion 
of a shrub is treated). 

When effective control can be achieved at reduced rates, pesticide 
applications are made at less than the maximum labeled rate, unless 
resistance development concerns dictate otherwise. 

Where appropriate (e.g., herbicide applications), a colorant is used to 
mark the treated area. 
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Additional Resources 
Corrigan, R. M. Undated.  Recommendations for Selecting and Using Caulks and 
Sealants in Pest Management Operations.  2 pp.   
http://www.ipminstitute.org/school_ipm_2015/Corrigan_on_sealants.pdf  
 
Gouge, D.H., J. Snyder, M. Lame and S. Glick.  2008.  Integrated Pest Management ï 
Design Considerations for Schools.  2 pp. 
 
Hochmuth, G., R. Neill, J. Sartain, J.B. Unruh, C. Martin, L. Trenholm and J. Cisar.  
2011.  Urban Water Quality and Fertilizer Ordinances: Avoiding Unintended 
Consequences: A Review of the Scientific Literature. 2nd edition.   
http://edis.ifas.ufl.edu/ss496 
 
National Association of State Departments of Agriculture Research Foundation.  2014.  
National Pesticide Applicator Certification: Core Manual.  Second edition.  198 pp. 
http://www.nasda.org/9381/Foundation/11379/11383/30485.aspx   
 
Northeastern IPM Center.  2011. Draft checklist for IPM-friendly construction features.  
2 pp. http://stoppests.typepad.com/files/draft-checklist-for-ipm-for-building.docx 
 
Shangle, D.L.  2003.  Integrated Pest Management ï New Construction/Rehab Specs.  
Safer Pest Control Project.  
http://www.ipminstitute.org/School_IPM_Toolbox/New_Construction_IPM_Specs_Revis
ed_7.25.03.doc  
 
Snell, E.J.  1997.  Chapter 22.  Equipment.  Pp. 1187-1247.  In Handbook of Pest 
Control, A. Mallis, ed.  Available from GIE Media, Richfield, OH (800) 456-0707.   
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8.  Pest-specific Information, Tactics, Emerging Issues and Priorities  
 
The following section presents major pest groups, geographic distribution, monitoring 
techniques and a hierarchy of management options including strategies to prevent and 
avoid problems.  Example pesticide options are categorized by toxicity and potential for 
exposure.  Pest-specific emerging issues and priorities are also identified. 
 
Detailed knowledge about pest biology and ecology is essential for effective IPM 
systems design and invaluable when intervention is needed to address a problem.  This 
requirement for acquiring and sharing knowledge is an ideal complement to the school 
environment where the goal, above all, is learning. 
 
For nearly all pests, a monitoring/reporting system must be in place to effectively 
address problems as soon as they occur.  In general, perhaps the most effective 
monitoring tool for pest activity is the complaint or pest-sighting log.  This reporting 
approach allows staff and others to report any pest sighting or problem to a central 
location and should include the time and date of the report, person reporting and the 
exact location of the sighting or complaint.  This log can be part of, and often works 
extremely well in conjunction with an existing work-order request system including 
electronic systems.  A log can be located in each school within a system, or maintained 
centrally with reports called or emailed in to the central location.  In either case, the 
report should be delivered to the IPM coordinator, pest management staff or contractors 
within 24 hours, and the response noted including date it was addressed, and remedy 
implemented or recommended.  If a recommendation is needed, the system must relay 
this information to the appropriate party or the chain of report/resolution will not be 
complete.  It is critical that the response to pest reports include diagnosis of the 
underlying cause and implementation of corrective measures, not simply a pesticide 
application. 
 
Pesticide use and exposure potential should be minimized for a number of reasons 
including the increased susceptibility of children to toxins.  Pesticide applications are 
generally temporary measures and do not solve the underlying problem, although they 
are sometimes useful to remove pests and facilitate resolution of the underlying 
problem.  Although pesticide products undergo extensive testing and US EPA review 
prior to entering the marketplace, even the most rigorous testing is not adequate to 
identify all potential hazards.  Our history includes many products that were once 
considered safe when used as per label directions and were later found to have 
substantial risks, resulting in regulatory action removing those products and uses from 
the market.  Recent removals from uses in schools and other community environments 
include chlorpyrifos and diazinon.   
 
Testing also cannot adequately cover exposures to each pesticide in combination with 
the very large number of other chemicals, including pesticides, to which we may be 
exposed at the same time.  Many non-pesticide chemicals, and many chemicals 
contained in pesticides which are exempt from registration, have little or no safety 
testing relevant to their use in pest control.  Pesticide incidents are underreported due to 
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a lack of a national reporting system, inadequate clinical tools, limited training for 
clinicians and the fact that children present exposure symptoms differently than adults 
(US EPA 2002a).  Over-reliance on pesticides, and especially repeated use of 
pesticides with the same mode of action, can result in development of resistance, or the 
ability of pests to tolerate exposure to pesticides without the intended effect.  Finally, 
effective cultural and physical options are available for nearly all pest problems typically 
encountered in schools. 
 
A written plan should ideally be in place that details ongoing pest prevention such as 
monthly or quarterly inspections of food service and other pest-prone areas, and annual 
inspections of the entire building for pest-conducive conditions.  The plan should also 
include a hierarchy of actions to be taken when a pest problem arises, with an emphasis 
on identification, diagnosis of the underlying causes and contributing factors.  The plan 
should include both short-term tactics to regain acceptable conditions and long-term 
preventive solutions.  A written plan is key to continuity of IPM programs through staff 
and other changes. 
 
A well-trained IPM coordinator should be in place and charged with implementing the 
IPM policy and plan, including reviewing proposed pesticide uses to ensure they are 
compatible with the policy and plan and that reasonable non-chemical measures have 
been taken.  An IPM committee or other environmental or safety committee charged 
with pest management responsibilities should be in place to regularly review 
performance and update policies, plans and procedures to reflect current conditions and 
available options, and ensure continual improvement. 
 

STRUCTURAL AND PUBLIC HEALTH PESTS 
 

ANTS ï Nuisance species 

Several species of ants cause problems inside schools.  Removing the food source, 
individual ants and then using detergent and water to clean up any chemical 
(pheromone) recruitment trail can be immediately effective in stopping the number of 
ants typically found entering a school at one time.  This should be followed by 
identifying and sealing the point of entry as a permanent solution. 
 
The key to solving persistent ant problems is proper identification of the species.  With 
accurate identification, information on life cycle, preferred food, harborage and nesting 
sites, effective management options can be readily determined. 
 
Fire ants are addressed below in the section on stinging insects.  Carpenter ants are 
also addressed separately below. 
 
Ants typically enter school buildings from a colony located outside the school building.  
In each colony, one to several queens produce workers who seek out food and water 
for the larvae in the colony.  With the advent of warm weather in the spring, ant 
populations and the demand for food increase dramatically.  It is during this time that 
ants are most commonly sighted and become a nuisance.  Most nuisance ants do not 
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damage structures.  Their entry into buildings is entirely a response to the availability of 
food, water, warmth or sometimes to escape flooding. 
 
Occasionally, in the spring or fall, an ant colony will develop a number of winged ants, 
which will leave the colony usually around the time of a rain.  This is a temporary event 
and does not require intervention other than vacuuming up any ants present.  These 
ants do not usually bite or sting but rather are looking for mates and will disperse.  
However, they all have mandibles and can bite, and winged females can sting. It is very 
important not to mistake these winged ants for termites and wrongly determine that the 
school needs to be treated for termites. 
 
Table 8.1 Nuisance ant species most likely to be encountered in schools and other 
structures in search of food, water or shelter.  Fire ants are addressed below in the 
section on stinging insects. 
 

Common and species name Geographic distribution 

Argentine ant, Linepithema humile Southeastern US and California. 

Acrobat ant, Crematogaster spp. Throughout the US. 

Big-headed ant, Pheidole spp. Eastern US from Canada to Florida. 

Crazy ant, Paratrechina longicornis Southeastern US from Florida to Texas. 

False honey ant, Prenolepis impairs Throughout the US. 

Ghost ant, Tapinoma melanocephalum Southern (tropical and sub-tropical) US. 

Little black ant, Monomorium minimum Throughout the US. 

Odorous house ant, Tapinoma sessile Throughout the US. 

Pavement ant, Tetramorium caespitum Eastern US from Canada to Florida. 

Pharaoh ant, Monomorium pharaonis Throughout the US. 

Pyramid ant, Dorymyrmex spp. Throughout the US, most common in southern 
states. 

Thief ant, Solenopsis molesta Throughout the US. 

 
Monitoring and inspection for nuisance ants 
Correct identification of the problem ant is the most critical step to solve a persistent 
problem.  Monitoring for nuisance ants to determine which species are present is 
primarily visual inspection for foraging individuals, trailing ants or colonies.  Ants which 
form trails typically follow structural lines, e.g., where floors meets walls, and monitoring 
should focus on those areas.  Additionally, bait stations may be monitored for evidence 
of feeding.  Adhesive-coated monitoring traps may also capture ants.  Finally, index 
cards can be baited with honey or sugar-water solutions, peanut butter and/or vegetable 
oil to attract and capture ants to identify which species are active in a specific area.  On 
arrival at a site, the technician can place these in the landscape and then check and 
remove them after 30 minutes.  Multiple attractants can be used on the same card.  
Individual ants captured for identification purposes should be held in a small vial to 
preserve key identifying characters and sent to experts for identification, e.g., to your 
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local county extension office or regional or state extension specialist.  Note that some 
ant species are active at specific times of day, and the time cards are placed can affect 
the species captured.  Those captured may or may not be the problem species. 
 
Nests can often be located by visual inspection and/or following trailing ants.  Inspection 
practices should include checking for vegetation touching buildings, mulch contacting 
foundations, trash cans or dumpsters placed too close to building entryways, exposed 
food, inadequate clean-up of spilled food or drink, unrinsed recycling, unsealed 
openings through the building exterior and missing or damaged door sweeps and door 
and window seals.   
 
Cultural and physical options for nuisance ant management 
Cultural and mechanical management options are preferred and include prompt clean-
up of spills, proper food storage and waste handling, preventing access to water by 
repairing plumbing leaks and replacing damp wood, eliminating harborage and access 
to the building by sealing cracks and crevices, trimming vegetation and moving mulch 
away from buildings. 
 
Many ant species leave behind a pheromone trail to recruit other ants to food and water 
sources.  Small numbers of ants can be wiped up with a soapy sponge and washed 
down the drain.  Care should be taken to wipe any trails that ants may be following with 
soap and water to eliminate any recruitment pheromones.  This should be followed by 
identifying and sealing the point of entry as a permanent solution.  Finally, exterior 
lighting should be positioned to avoid attracting crawling and flying insects to building 
entryways at night. Lights mounted on buildings at entryways can attract ants and other 
pests to feed on dead insects attracted to the lights. Lights mounted on poles away from 
the building can illuminate the building and entryways without drawing insects to the 
building. 
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Table 8.2 Cultural and physical strategies for nuisance ants. 
 

¶ Remove individual ants using a vacuum or wipe or wash away. 

¶ Use detergent and water or bioremediation or an enzyme-based cleaner to clean 
surfaces where ants have been traveling to eliminate any pheromone recruitment trail. 

¶ Eliminate access points where ants are entering by sealing cracks, installing door 
sweeps, repairing door and window seals, etc. 

¶ Clean up food and drink spills immediately. 

¶ Store food items in sealed containers. 

¶ Use liners for waste containers and empty at the end of the day so that food is not left in 
the building overnight. 

¶ Place exterior trash cans and dumpsters away from buildings. 

¶ Fix plumbing leaks, gutters that hold water and replace damp wood to eliminate access to 
water. 

¶ Trim vegetation away from buildings to prevent ant access. 

¶ Rake back mulch at least 6ò from building foundations to ease inspection for ant trails. 

¶ Position exterior lighting to avoid attracting crawling and flying insects to building 
entryways at night. 

¶ Use sodium vapor lights or yellow bulbs for exterior lighting to reduce attraction to 
insects. 

 
A limited number of non-chemical products are used for nuisance ants including 
monitoring devices, sealants and exclusion devices. 
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Table 8.3 Commonly used products for physical, cultural or mechanical management of 
nuisance ants and uses.  Use of baits, including baits in enclosed, pre-manufactured 
containers, does not eliminate potential for exposure.  The active ingredients in baits 
can be spread by the organisms feeding on those baits, e.g., in feces.  Special attention 
should be paid to sanitation in areas where baits are used to reduce exposure potential 
and to remove completion for baits. 
 
Type Example Products Uses 

door sweeps and seals Sealeze Weatherseal Install to close gap between 
bottom of door and sill, and 
between edges of door and 
frame. 

index cards baited with honey, 
peanut butter or vegetable 
oil 

 Place on ground near building, 
e.g., where ants have been 
reported, check in 30 minutes 
to help identify problem 
species. 

insect monitors Catchmaster®  Insect Trap 
and Monitor 

Trapper® Monitor and Insect 
Trap 

Victor® Insect Glue Trap 

Continuous monitoring of ants 
and other arthropods. 

reusable bait stations Ant Café Reusable Insect Bait 
Station 

 

 

 
AntPro® Ant Bait Station 
Kness Ants-No More Ant Bait 
Station 

Installed indoors; minimize 
indoor placements to avoid 
attracting ants that would 
otherwise not enter. 

 

Installed outdoors, e.g., on a 
stake driven into the ground. 

sealants many Close potential entryways. 

 
Pesticide options for nuisance ants 
Pesticides should not be used on a routine or calendar-based schedule for ants but only 
where persistent ant problems occur, the ant species has been identified and non-
chemical approaches have proven unsuccessful or uneconomical, e.g., repairs to old 
structures to exclude ants are not affordable. 
 
Pesticide options that reduce potential for exposure include insecticide baits in pre-
manufactured, enclosed bait stations and gel or liquid baits placed in cracks and 
crevices.  Effective baits are available for most nuisance ant species. 
 
Pesticide options that increase potential for exposure for students, staff and other facility 
users include spray formulations applied to exposed surfaces or broadcast granulars.  
These formulations are typically not required for successful management of nuisance 
ants in schools.  Danger or Warning-labeled pesticides are not required for nuisance ant 
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management.  In addition, barrier applications to exposed impervious surfaces including 
foundations, walkways and driveways are prone to runoff into surface water and should 
be avoided. 
 
Emerging issues, new strategies and priorities for nuisance ants 
Argentine and other ants may be tempted away from areas where they are causing a 
problem by ñbriberyò or ñdiversionary baiting.ò  This strategy involves regular 
maintenance of bait stations placed outside and away from buildings, e.g., on the 
perimeter of a property.  Starting by placing the baits outside and adjacent to the 
building, baits can be gradually moved out to the perimeter, drawing ant activity with 
them. 
 
More information is needed on efficacy of granular formulations of botanical pesticides 
broadcast-applied around foundations for ants, including duration of residual efficacy. 
 
Pyrethroids have been found at levels of concern in sediment of surface water in urban 
and suburban environments and associated with impacts on aquatic organisms.  Other 
pesticides widely used for barrier perimeter treatments for ants including fipronil are also 
being examined for these potential hazards. 
 
Table 8.5 Priorities for nuisance ants. 
 

Research 
Efficacy of botanical pesticide products on nuisance ants including use along 
dripline of structures where nuisance ant activity is present. 

Efficacy of and optimum methods for diversionary baiting, e.g., baiting along 
perimeter of properties, away from structures, to reduce nuisance ant movement 
into structures. 

Alternatives for perimeter barrier treatments of residual insecticides for ants that 
are toxic to aquatic organisms and have potential to runoff into surface water. 

 
Education 
Support materials for PMPs and others on effective diversionary baiting 
strategies. 

 
Additional resources for nuisance ant management 
Arizona Cooperative Extension.  2004.  Ants.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2004/april.pdf   
 
Corrigan, R. M. Undated.  Recommendations for Selecting and Using Caulks and 
Sealants in Pest Management Operations.  2 pp.   
http://www.ipminstitute.org/school_ipm_2015/Corrigan_on_sealants.pdf  
 
Daar, S., T. Drlik, H. Olkowski and W. Olkowski.  1997.  Chapter 5.  IPM for ants in 
schools.  Pp. 27-34.  In IPM for Schools: A How-to Manual.  Line drawings, 

http://cals.arizona.edu/urbanipm/pest_press/2004/april.pdf
http://www.ipminstitute.org/school_ipm_2015/Corrigan_on_sealants.pdf
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identification, communication, monitoring, management.  
http://www.birc.org/SchoolManual.pdf 
 
Flint, M.L., ed.  2000.  Pests of Home and Landscape.  University of California 
Statewide IPM Project.  Color images, description, biology and management.  Available 
at www.ipm.ucdavis.edu/PMG/selectnewpest.home.html 
 
Hedges, S.A.  1992.  Field Guide for the Management of Structure-Infesting Ants.  155 
pp.  Color and B&W photos, line drawings, identification keys, biology, management.  
Available from GIE Media, Richfield, OH (800) 456-0707. 
 
Hedges, S.A.  1997.  Chapter 12.  Ants.  Pp. 503-589.  In Handbook of Pest Control, A. 
Mallis, ed.  Color and B&W photos, line drawings, identification keys, biology, 
management.  Available from GIE Media, Richfield, OH (800) 456-0707. 
 
National Park Service.  2003.  Ants.  In Integrated Pest Management Manual.  
www.nature.nps.gov/biology/ipm/manual/ants.cfm 
 
University of Florida.  1998.  IPM for Ants in Schools.  
schoolipm.ifas.ufl.edu/newtp6.htm 
 

BATS 

Bats are an interesting and valuable component of our environment.  However, they are 
considered a high-risk rabies reservoir group in the US.  A few species (Table 8.6) 
frequently roost in buildings.  While tolerable under some circumstances, the presence 
of bat roosts in close proximity to humans is often undesirable.  Biologically (and often 
legally), the only long-term control technique is bat exclusion. 
 
Physical contact with bats should be avoided.  Potentially rabid bats pose a significant 
health threat to humans.  School sites which regularly encounter bats on the premises 
should have an on-going student/staff/faculty education program to reduce potential for 
contact. 
 
Bats are highly beneficial wild mammals. Some bat species eat insects and consume up 
to their weight in food each night. Others are important pollinators. Bats are not flying 
rodents, but belong to a unique order of mammals called the Chiroptera (Latin for ñhand 
wingò).  A common myth about bats is that they are blind.  Bats have good vision; 
however, they can also use sound waves (echolocation) to help them navigate and 
locate food. 
 
Only about one-half to one percent of bats carry the rabies virus; however, any bat 
found on the ground, or that is active during the day, should be suspected of being 
rabid.  Anyone who has direct contact with a bat in which a bite may have occurred 
might have been exposed to rabies.   
 
School administrators and IPM managers should protect students, faculty, and staff 

http://www.birc.org/SchoolManual.pdf
http://www.ipm.ucdavis.edu/PMG/selectnewpest.home.html
http://www.nature.nps.gov/biology/ipm/manual/ants.cfm
http://schoolipm.ifas.ufl.edu/newtp6.htm
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from bat exposure and other potential rabies exposures.  Officials should have a 
general understanding of bats and the principles behind preventing or excluding colony 
establishment within school buildings.  Each district and school should have a written 
plan for responders to follow when handling any high-risk rabies species. 
 
Bats may live in large colonies or in small family roosts.  Eviction strategies should 
reflect the type of roost.  Individuals involved in bat management should be trained in 
basic bat biology, health concerns related to bats, and identifying signs of bat activity.  
Many states have laws requiring personnel involved with management projects to have 
a wildlife handlerôs permit or license.  In other states, those who exclude bats may also 
need a pest control applicators license; check with your state regulatory agency to learn 
more.  Pest situations involve incidental bats in human living space, bat roosts in 
buildings, and concerns with disease as rabies or histoplasmosis. 
 
Table 8.6 Bat species most likely to be encountered in pest situations in school 
environments. 
 

Common and species name Geographic distribution 

Colonial species  

Big brown bat, Eptesicus fuscus Throughout the US. 

Little brown bat, Myotis lucifugus Throughout most of the US. 

Brazilian free-tailed bat, Tadarida 
brasiliensis including T. b. Mexicana and 
T. b. cynocephala 

Roughly the southern half of the US.  T. b. 
Mexicana will migrate from north to south in 
autumn, returning in spring. 

Evening bat, Nycticeius humeralis Eastern half of US north to southern Great Lakes. 
May be colonial or solitary. 

Yuma myotis, Myotis yumanensis and 
Cave myotis, Myotis velifer 

Most of western third of US. 
 

Solitary species  

Seminole bat Lasiurus seminolus  Southeastern US north up to Great Lakes region  

Pallid bat, Antrozous palidus Southwestern US and west coast. 

Hoary Bat Lasiurus cinereus Throughout the US. 

Eastern pipistrelle Pipistrellus subflavu Most of eastern third of the US  

 
Monitoring and inspection for bats 
The first step in bat management is to identify potential bat entry points located in and 
around buildings.  Inspections should be conducted during early evening (dusk) and just 
prior to dawn to locate bats entering or exiting the building.  During cooler months, this 
step may need to be repeated several nights in a row to establish exit/entry points, as 
bats do not leave the roost at night if temperatures are too cold.  This step is extremely 
important in identifying where to place bat eviction tubes and nets. Bats normally enter 
near the top of structures.   
 
Unlike rodents, bats are not generally capable of chewing openings and must use 
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existing holes.  An opening ¼-inch by 1½-inch is sufficient for a small bat to squeeze 
through, but buildings with well-established roosts will probably have larger openings.  
Determining the species can help identify roosting behavior; bats that roost in large 
colonies are likely to use multiple access points, making eviction and exclusion more 
challenging. 
 
Any opening of sufficient size in walls or roofs can provide access to bats.  Common 
sites include gaps under and over attic doors, gaps around pipes passing into the 
ceiling, pocket doors which slide into the walls, loose fitting baseboards, and broken 
plaster or other wall or ceiling coverings. 
 
During an initial inspection, be sure to determine whether any person or pet has been 
bitten, or otherwise had direct contact with a bat.  If this has occurred, the local health 
department should be contacted.  
 
Cultural and physical options for bat management 
Buildings vary on the degree of structural modification needed to successfully seal bat 
entry points.  Often, spot repairs with simple materials will be sufficient.  In some cases, 
part of the structure (such as the roof) may need to be rebuilt.  In still other situations, 
barns used in ag education programs for example, total exclusion may not be practical.  
In those instances, measures may be taken to prevent bats from entering any spaces 
frequently used by staff and students.   
 
Temporary measures to deny access (towel under door, steel wool in wall hole, etc.) 
can be taken while awaiting more-permanent solutions.  Bats may also enter basements 
and other rooms through chimneys which may exist in older school buildings.  Dampers 
should be kept closed on any fireplaces when not in use.  Chimney covers can help. 
 
Bat exclusion on the exterior of a building is greatly facilitated with the use of check 
valves.  These devices function as a one-way door for bats.  When installed over the 
major entry sites, check valves allow bats to leave but not reenter the structure. 
 
Some success has been achieved by combining exclusion with the use of bat houses 
as an alternative roosting site.  Running fans in areas of structures where bats are 
found has discouraged roosting in some instances, including the addition of reflective 
mylar balloons which are moved about by the fans.  Although widely marketed to the 
public, ultrasonic devices purporting to repel bats have not shown to be effective in 
independent testing. 
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Table 8.7 Commonly used products for physical, cultural or mechanical management of 
bats and uses. 
 
Type Example Products Uses 

one-way exclusion check 
valves 

 
 
 
exclusion 
 
 
 
slick surface 

netting, screen, BatconeÊ 
 
 
 
 
sealant, hardware cloth, wood 
 
 
 
 

Installed over openings bats 
use to enter and leave 
structures such that exit is 
allowed and reentry is not. 
 
Permanently seals openings 
after all bats have exited the 
structure. 
 
Cover substrate were bats are 
roosting with a smooth surface; 
bats will roost elsewhere. 

 
 
Table 8.8 Priorities for bat management. 
 

Research 
Development of efficacious and low risk repellents for use in bat roosts. 

Refinement of the use of off-site bat houses as alternative sites when excluding 
bats from a building, including information on the safety and benefit to the public 

More information on migratory patterns, attractive building features, rabies 
transmission mechanisms, variation in rabies viruses and rabies infection rates 
including an apparent increase in rabid bats in recent years. 

Extension 

Development of regional management plans to help schools to eliminate bats. 

Education 

Development and distribution of short videos, PowerPoint or other presentations 

on bats to be delivered to teachers, students and staff. ñWhat to do if you see a 

batò. 

Region-specific information for teachers and parents about local bats, benefits of 
bats and cautions if bats are sighted. 
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Additional resources for bat management 
Arizona Cooperative Extension.  2007.  All About Bats.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2007/oct_nov.pdf   
 
Gouge, D. H., Li, S. and Nair, S. 2015 revision of 2008. Bats. University of Arizona 
Cooperative Extension AZ1456, pp. 11. 
https://extension.arizona.edu/sites/extension.arizona.edu/files/pubs/az1675-2015.pdf  
  
Bat Conservation International.  www.batcon.org   
 
Constantine, D.G.  2009.  Bat Rabies and Other Lyssavirus Infections.  U.S. 
Department of Interior and U.S. Geological Survey.  Circular 1329.  
 
Corrigan, R. M. Undated.  Recommendations for Selecting and Using Caulks and 
Sealants in Pest Management Operations.  2 pp.   
http://www.ipminstitute.org/school_ipm_2015/Corrigan_on_sealants.pdf  
 
Curtis, P.D., J. Shultz, L. A. Braband, L. Berchielli and G. Batchelor.  2004.  Best 
Practices for Nuisance Wildlife Control Operators; A Training Manual.  NYS Department 
of Environmental Conservation and Cornell Cooperative Extension.  
http://www.nwco.net/ 
 
French, B., L. Finn and M. Kiser.  2002.  Bats in Buildings: An Information and Exclusion 
Guide.  Bat Conservation International, Austin, TX.  www.batcon.org   
Bat Conservation International. 2014. Bats in buildings 
http://www.batcon.org/pdfs/education/fof_ug.pdf   
 
Bat Conservation International. 2014. Bats & Human Contact. 
http://www.batcon.org/resources/for-specific-issues/bats-human-contact   
 
Greenhall, A.M. and S.C. Frantz. 1994.  Bats: Damage Prevention and Control 
Measures.  Cooperative Extension Division, Institute of Agriculture and Natural 
Resources, University of Nebraska ï Lincoln. 
 
Hurley, J., B. French, M. Goodman, and B. Nix.  2007.  Integrated Pest Management 
Plan for Bats. 6 pp. 
 
Hygnstrom, S.E., R.M. Timm and G.E. Larson, eds.  1994.  Prevention and Control of 
Wildlife Damage.  University of Nebraska-Lincoln.  2 vols.  
http://digitalcommons.unl.edu/icwdmhandbook/  
 
Internet Center for Wildlife Damage Management.  www.icwdm.org 
 
Link, R.  2004.  Living with Wildlife in the Pacific Northwest.  Washington Department of 
Fish and Wildlife.  392 pp. 
 

http://cals.arizona.edu/urbanipm/pest_press/2007/oct_nov.pdf
https://extension.arizona.edu/sites/extension.arizona.edu/files/pubs/az1675-2015.pdf
http://www.batcon.org/
http://www.ipminstitute.org/school_ipm_2015/Corrigan_on_sealants.pdf
http://www.nwco.net/
http://www.batcon.org/
http://www.batcon.org/pdfs/education/fof_ug.pdf
http://www.batcon.org/resources/for-specific-issues/bats-human-contact
http://digitalcommons.unl.edu/icwdmhandbook/
http://www.icwdm.org/


 

95 

 

Salmon, T.P., D.A. Whisson and R.E. Marsh.  2006.  Wildlife Pest Control Around 
Gardens and Homes.  University of California.  122 pp. 
 

BED BUGS 

Bed bugs, Cimex lectularius, are soft-bodied, flat-shaped, brown to rusty-red colored 
insects.  Adults are about the size of an apple seed.  Like fleas, ticks, head lice and 
mosquitoes, bed bugs feed on blood.  Similar to mosquitoes, bed bug abdomens swell 
and become brighter red as they feed.  Bed bugs can survive for months without 
feeding. 
 
Unlike fleas, ticks and mosquitoes, to date, bed bugs have not been shown to transmit 
disease causing pathogens.  Pathogens, including Methicillin-resistant Staphylococcus 
aureus (MRSA) have been isolated from bed bugs, however there is no evidence that 
MRSA or other pathogens have been transmitted by bed bugs to humans.  Many 
insects are capable of carrying pathogens, but relatively few are effective vectors 
(meaning they can transfer the pathogens.   
 
Bites are often painless initially but may become large, itchy welts.  Although bed bugs 
are most often found associated with locations where humans sleep, or rest for 
extended periods of time, they may be carried on clothing and other belongings and can 
be found in any location frequented by people including hotels, workplaces, movie 
theaters, public transport, and schools.   
 
Bed bugs are most active at night, often sheltering during the day within the bed frame, 
boxspring, mattress or headboard, or within ten feet of a bed, chair or couch.  Bed bug 
eggs, immature nymphal stages and adults can all be found together in bed frames, 
seams of mattresses, cushions and box springs, and under and behind other 
furnishings.  Bed bugs excrete digested blood which appears as dark spots or smears in 
these same locations. 
 
Bed bugs typically become a problem in schools when carried in by students or staff on 
backpacks and clothing.  In communities experiencing high rates of bed bug infestations 
in homes, introductions into schools can occur frequently.  Schools generally do not 
experience established, reproducing infestations unless children and staff board at the 
school, or the school shares space with facilities where humans sleep at night.   
 
When a bed bug is found, it can be difficult to determine the person of origin.  A bed bug 
found on a student or studentôs belongings is most likely from that individualôs home, 
however, schools and other public places can be transition locations, and it is possible 
the insect may have come from another student.  Similar to head lice, it is very 
important to address the issue with care and sensitivity.  Anyone can experience a bed 
bug infestation.  Parents with bed bug infestations at home may not be able to afford 
treatment or treatment may be ongoing but not effective for several months. Treatment 
may be the responsibility of a landlord rather than the parent.  If an infestation is 
ongoing in student home, frequent reintroductions into school are likely unless steps are 
taken to provide the student with bed bug-free school attire and back-pack.  The 
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number of families living with long-term bed bug infestations at home is increasing.  
Schools should be prepared to respond to concerns about bed bugs at school.  School 
districts should consider developing a bed bug policy for support of students living with 
bed bugs, so they can attend school normally with as little disruption as possible.  
District policies may include steps taken to reduce the chances of schools acting as 
transition zones.  Most often bed bugs found in classrooms are individual roving bed 
bugs doomed to starvation.    
 
If a suspected bed bug is found in a school, it should be collected and submitted for 
identification by a knowledgeable staff member or PMP.  Related species may be found 
in schools, including species that feed on bats or birds.  To collect the specimen, use 
forceps or a tissue, place the specimen in a vial or plastic bag and tape the bag closed.  
Do not crush the specimen.  If the specimen will not be identified immediately, place the 
bag in a freezer until it can be identified.  Do not mail or transport live specimens which 
can escape during transit, freeze them for 3 days prior to sending or place in hand 
sanitizer or rubbing alcohol.   
 
Collect the following information for each specimen: date and time found, name and 
contact information person collecting specimen, location found (e.g., on a student, on 
studentôs belongings or on desks or furniture), room number, school name, school 
principal name and phone number. 
 
If the specimen is confirmed to be a bed bug, the principal and school health 
professional should be notified and the following steps are recommended: 
 

1. The classroom or other area where the bed bug was found should be carefully 
inspected by a knowledgeable staff member or PMP including desks, floors, 
walls and storage areas used to house student belongings.  A thorough cleaning 
may be advisable including vacuuming with special attention to cracks and 
crevices in furniture and equipment, walls and floors, and laundering washables 
and drying on a double drying cycle (dry items normally, then put on a timed 
drying cycle for an additional 40 minutes).  Delicate fabrics can be dry cleaned or 
bagged and placed in a freezer for 3 days.   When transporting potentially 
infested items, place in plastic bags to reduce the potential for accidental spread 
of bed bugs to other areas.  If taking potentially infested items to a dry-cleaners, 
double-bag the items and notify the establishment so that they can take 
additional precautions to prevent spread.   
 

2. If the bed bug was found on a childôs clothing or other belongings, the childôs 
parent(s) or guardian(s) should be notified.  There is no need to send the child 
home.  Similar to head lice, the school health professional is often the best 
equipped to manage the situation.  Student belongings such as backpacks can 
be isolated in sealable plastic containers or bags to reduce the potential of bed 
bug dispersal. 
 

3. Some districts notify the parents of all children using the room where roving bed 



 

97 

 

bugs are found.  While it is always helpful to provide parents and guardians with 
basic information, panic should be avoided. Good results have been generated 
by schools distributing start of year guidance documents that provide information 
about bed bugs including: how to send students to school free of bed bugs; signs 
and symptoms; strategies to eliminate infestations in homes including cleaning, 
laundering and specially designed mattress and box-spring covers that can 
entrap bed bugs and reduce harborage; and actions that the school is taking to 
address bed bugs.  The information may include where to go for additional help. 
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Table 8.9 Products for physical, cultural or mechanical management of bed bugs and 
uses.  In nearly all cases, careful inspection, vacuuming, laundering and school health 
professional case management will be adequate to resolve a confirmed bed bug 
sighting in schools without space heat or steam treatment.  Note: Bleach and ammonia 
are not effective against bed bugs.  Soap and water is effective for removing bed bugs, 
eggs and debris from surfaces. 
 
Type Example Products Uses 

active monitors 
 
passive monitors 
 
 
 
 
space heating equipment 
 
 
 
 
 
 
 
 
heat vaults 
 
 
sealants 
 
 
 
 
 
steamers 
 
 
 
 
 
vacuum, HEPA filtered 
 
 
washing/drying 
 

Verifi® Monitor  
 
ClimbupÊ Insect Interceptor, 
Blackout Bed Bug Detector 
 
 
 
ThermaPureHeat® 
 
 
 
 
 
 
 
 
ThermalStrike Ranger Bed 
Bug Heat Treatment 
 
many 
 
 
 
 
 
many 
 
 
 
 
 
Sierra Backpack Vacuum 
 
 
many 

Place in rooms in the location 
a bed bug was found. 
 
Place under legs of furniture to 
intercept bed bugs for 
detection/monitoring purposes. 
 
Increase temperature of an 
enclosed space, e.g., 
classrooms to 140F or higher 
for at least 4-hours.   
 
Items are heated in a portable 
container. 
 
Seal cracks, crevices 
especially in areas used to 
store student belongings 
brought from home to eliminate 
harborage. 
 
Penetrate carpet, cracks and 
crevices in furniture and 
equipment with high 
temperature steam to kill bed 
bugs and eggs. 
 
Vacuum up bed bugs, eggs 
and associated debris. 
 
Launder infested/potentially 
infested bedding, clothing, 
other washables. 
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Pesticide options for bed bugs 
Effective pesticide options for bed bugs are available but are rarely needed in schools.   
 
Table 8.10 Priorities for bed bug management. 
 

Research 
Development of effective remediation protocols for low-income families.. 
 
Education 

Education for school administrators and health professionals on effective case 
management to reduce bed bug detections in schools by supporting more 
effective management at home. 

 
Additional resources for bed bug management 
Armed Forces Pest Management Board.  2010.  Technical Guide No. 44, Bed Bugs - 
Importance, Biology and Control Strategies.  
http://www.afpmb.org/pubs/tims/TG44/TG44.pdf 
 
Michigan Bed Bug Working Group.  2009.  Bed Bugs: What Schools Need to Know.  
www.michigan.gov/documents/emergingdiseases/Bed_bugs_schools_293498_7.pdf  
 
New York City Dept. of Health and Mental Hygiene.  2008.  Stop Bed Bugs Safely.  
Two-page fact sheet available in English and Spanish. 
www.nyc.gov/html/doh/downloads/pdf/vector/vector-faq1.pdf  
 
Wang, C.  2010. Detecting Bed Bugs Using Bed Bug Monitors. Fact Sheet FS 1117.  
Rutgers Cooperative Extension. 3 pp. 
http://njaes.rutgers.edu/pubs/publication.asp?pid=FS1117 
 

http://www.afpmb.org/pubs/tims/TG44/TG44.pdf
http://www.michigan.gov/documents/emergingdiseases/Bed_bugs_schools_293498_7.pdf
http://www.nyc.gov/html/doh/downloads/pdf/vector/vector-faq1.pdf
http://njaes.rutgers.edu/pubs/publication.asp?pid=FS1117
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BIRDS 

Birds are a component of the exterior environment of a school.  Under certain 
circumstances, some species in sufficient numbers can become pests and even create 
health and safety hazards.  Birds may cause damage to property, and their droppings 
may create unpleasant odors.  Bird droppings can also ruin vegetation, painted 
surfaces, gutters and awnings, and cause electrical equipment to malfunction.  Birds 
may carry diseases which are capable of infecting humans, and bird droppings can 
promote soil conditions favoring development of such fungal diseases as 
Histoplasmosis.  House sparrows can damage rigid foam insulation, and their nests can 
become fire hazards.  Nests on buildings can be unsightly, block ventilation systems 
and attract other pests such as bird mites or dermestid beetles.  Accumulations of 
droppings can deteriorate building surfaces. 
 
Most bird species (including active nests, eggs, and young) are protected under federal 
and state wildlife laws.  Even the small numbers that are not may have local or state 
humane ordinances that regulate how the birds may be handled. 
 
The first step in your bird control program should be identification of the pest bird; if you 
cannot positively identify the bird, consult an expert before taking action.  The Migratory 
Bird Treaty and Endangered Species Acts prohibit trapping or killing of most birds, eggs 
or nests without a permit.  House sparrows, starlings, and pigeons are not protected 
under these Acts, but may be covered under local ordinances, so be sure to consult 
with local wildlife authorities. 
 
Flocks of water birds, especially Canada geese and gulls, are an increasing problem on 
school grounds, especially athletic fields.  In addition to creating a nuisance, these 
species may damage turf, deteriorate pond environments and create potential health 
hazards including slippery footing for athletes due to copious fecal droppings. 
 
A wide range of other situations may result in birds becoming pests at schools.  
Roosting turkey vultures can become a nuisance with their distinctive sights and smells.  
Gulls may harass young children for food.  Swallows may nest on the sides of school 
buildings, creating a problem with droppings and mites or dermestids left behind after 
they move on. 
 
Crows have damaged certain roofing materials.  Woodpeckers often drill into wooden 
buildings.  Mississippi kites will dive at people near their nests.  Blackbird roosts in trees 
can be a locally intense problem. 
 
Table 8.11 Bird species most likely to become pests in school environments. 
 

Common and species name Geographic distribution 

Rock Pigeon (formerly known as rock 
dove; also feral domestic pigeon), 
Columba livia 

Throughout the US. 

European starling, Sturnus vulgaris Throughout much of the US. 
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House sparrow (also known as English 
sparrow), Passer domesticus 

Throughout much of the US. 

Canada Goose (resident, largely non-
migratory populations), Branta Canadensis 

Throughout the US. 

Ring-billed gull, Larus delawarensis Throughout the US, especially Great Lakes and 
coastal regions. 

 
Monitoring and inspection for birds 
Monitoring for bird problems at schools consists largely of logging and responding to 
complaints, and regular inspections of building exteriors including roofs.  Early nesting 
efforts at problem sites, especially ventilation features, can be discouraged, removed 
and, if possible, prevented from reoccurring by exclusion with netting or spikes.  
Flocking behavior is generally easier to dissuade before bird patterns are well 
established. 
 
Cultural and physical options for bird management 
Most bird management procedures fall in this category.  The most practical method 
associated with buildings is to look for areas that can become common nesting areas 
and develop exclusion methods to prevent the birds from nesting on school property.  
The best time to do this is during the design review phase, prior to construction or 
renovation.  In addition to design changes to avoid creating nest or roosting sites, a 
wide range of approaches are available from common building materials to bird netting, 
spikes and specialized products including electric tracks.  Exclusion of geese and gulls 
from ponds is also possible using posts and wire or line. 
 
Visual repellents are also available for birds ranging in price and sophistication from 
simple inflatable plastic balls with large eyespots to mechanical human effigies.  The 
repellent effect is generally immediate but short term.  Movement of the devices 
increases effectiveness, especially if the movement is unpredictable or irregular.  Some 
schools have had success with the use of helikites, kites that use helium to remain in 
flight during periods of no wind, to dissuade gulls from athletic fields. 
 
Among the most effective auditory devices are those that play distress calls of the target 
species.  Other types of auditory repellents emit loud noises to startle the target.  
Devices that claim to repel birds by the use of ultrasonic waves not audible to humans 
have consistently proven to be ineffective. 
 
Trained herding dogs have proven to be one of the most effective means to dissuade 
geese.  Several schools have successfully used this technique, usually by hiring 
specialty companies which provide and manage trained dogs. 
 
Pesticide options for birds 
There are few options in this category.  Polybutenes form an adhesive surface that is 
uncomfortable for pigeons and other birds.  Polybutene repellents can be applied to 
ledges or beams to prevent roosting.  These repellents are non-toxic, but feel sticky and 
unpleasant to birds attempting to land.  Apply repellent in tight wavy closely spaced 
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rows.  Repellents must be reapplied with some frequency as they can become coated 
with dust or leaves and lose their sticky feel.  Apply masking tape to the surface prior to 
using the repellent so that it may be more easily cleaned up and reapplied.  Repellents 
are best suited for small- or medium- sized infestations. 
 
Several products contain methyl anthranilate meant to make substances, e.g., turf, 
distasteful to grazing geese. 
 
Ovocontrol is registered for use on pigeons and geese.  It reduces reproduction by 
impacting the hatchability of eggs.  This product requires continued use during the 
breeding season, which can be year round for some species.   Nicarbazin was 
developed by Merck in the mid-1950ôs as an anticoccidial drug for use in poultry.  Mixed 
into the feed, the drug prevents coccidiosis, an often fatal disease in young chickens.  
Interference with egg hatchability was an unwanted side effect that would occur when 
medicated feed was inadvertently fed to breeder chickens.  Nicarbazin has an acute 
toxicity value equivalent to table sugar, so is an attractive option for area-wide 
management of pigeons on school sites. 
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Table 8.12 Commonly used products for physical, cultural or mechanical management 
of birds and uses. 
 
Type Example Products Uses 

electrified barriers 
 
 
helikites 
 
 
 
 
ledge eliminator 
 
 
 
netting 
 
 
post and wire 
 
 
 
sound generators 
 
 
 
spikes 
 
 
 
trained herding dogs 
 
 
traps 

Bird JoltÊ Flat Track 
 
 
Allsopp Helikites 
 
 
 
 
Bird Slope Ledge Eliminator 
 
 
 
Bird Net 2000Ê, 
PermanNetÊ 

 
FliteLineÈ, SpringuardÊ 
 
 
 
Bird Chase Super SonicÊ, 
BirdXPeller PROÊ, Zon Mark  
Cannon 
 
Bird Spike 2000Ê 
 
 
 
Geese Police Inc. 
 
 
Bird MotelÊ 

Apply to surfaces to deter birds 
from roosting. 
 
Hawk mimic flies continuously 
with or without wind for 
extended periods to deter birds 
over a large area. 
 
Apply to ledges to increase 
slope to discourage birds from 
roosting. 
 
Cover voids to prevent access. 
 
String wire between posts 
attached to structures to 
prevent roosting. 
 
Device plays distress calls or 
generates annoying sounds to 
repel birds. 
 
Polycarbonate or steel spikes 
installed on surfaces to prevent 
birds from roosting. 
 
Trained dogs discourage 
geese. 
 
Capture pigeons, sparrows, 
starlings. 

 
 

Table 8.14 Priorities for bird management. 
 

Research 
Development of guidelines for bird-proofing new construction especially exterior 
ventilation structures. 
 
Development and testing of the efficacy of reproductive control as a bird 
management tool. 
 
Development of improved strategies for repelling birds. 
 
Development of improved strategies for excluding birds. 
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Best management practices for goose and gull management on school grounds. 
 
Managing invasive monk parakeets especially nesting behavior on utility poles 
and substations. 
 
Managing barn swallow populations. 
 
Education 
Development of handouts, Pest Presses to educate teachers and staff about bird 
management  
 
Best management practices for bird feeders, bird houses and other items on 
school property. 

 
Additional resources for bird management 
Arizona Cooperative Extension.  2006.  Birds.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2006/april.pdf   
 
Curtis, P.D., J. Shultz, L.A. Braband, L. Berchielli and G. Batchelor.  2004.  Best 
Practices for Nuisance Wildlife Control Operators; A Training Manual.  NYS Department 
of Environmental Conservation and Cornell Cooperative Extension.  
http://www.nwco.net/ 
 
Hyngstrom, R.M., and G.E. Larson, eds.  1994.  Prevention and Control of Wildlife 
Damage.  University of Nebraska-Lincoln.  2 vols.   
http://digitalcommons.unl.edu/icwdmhandbook/  
 
Illinois Department of Public Health.   Undated.  Prevention and Control: Bird Exclusion 
and Dispersal.  www.idph.state.il.us/envhealth/pcbirds.htm  
 
Link. R.  2004.  Living with Wildlife in the Pacific Northwest.  Washington Department of 
Fish and Wildlife.  350 pp. 
 
Salmon, T.P., D.A. Whisson and R.E. Marsh.  2006.  Wildlife Pest Control around 
Gardens and Homes.  University of California.  122 pp. 
 
The Internet Center for Wildlife Damage Management.  www.icwdm.org 

 

CARPENTER ANTS 

Carpenter ants play important roles as decomposers of decaying wood and become 
pests when foraging or nesting in structures.  Unlike termites, carpenter ants do not 
feed on wood, they simply nest there.  These ants construct smooth ñgalleriesò with 
rounded edges in softer parts of wood tissues.  Galleries tend to follow the grain of the 
wood, with passages that cross harder wood. 
 
Water-damaged or fungi-softened wood is typically conducive to nesting.  Nest sites 
also include wall voids, rigid foam insulation, hollow doors, or wood furnishings or 

http://cals.arizona.edu/urbanipm/pest_press/2006/april.pdf
http://www.nwco.net/
http://digitalcommons.unl.edu/icwdmhandbook/
http://www.idph.state.il.us/envhealth/pcbirds.htm
http://www.icwdm.org/
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fixtures. 
 
Carpenter ant nests are kept clean, with frass, sawdust-like wood shavings, dead ants 
and other debris pushed out of the gallery through a crack or slit, creating tell-tale dump 
piles. 
 
Carpenter ants range in size from ¼ - ½ inch (7-15 mm) long with a single-node petiole 
between the abdomen and the evenly rounded, spineless thorax.  Color variations 
include black, red, red and black, or brown.  Colonies will produce winged reproductives 
or ñswarmersò that take flight to form a new colony.  Male reproductives die after mating, 
while females form new colonies. 
 
Carpenter ants will eat fruit, vegetation, insects, meat, grease, fat and sugars (e.g., 
flower nectar and insect honeydew).  Carpenter ants typically forage in late afternoon 
and night, up to 100 yards (90 meters) from the nest, and will carry food back to the 
colony. 
 
Table 8.15 Carpenter ant species most likely to become pests in school environments. 
 

Common and species name Geographic distribution 

Black carpenter ant, Camponotus 
pennsylvanicus 

Throughout the US. 

 
 
Monitoring and inspection for carpenter ants 
Carpenter ants seen indoors during summer and fall months only indicate an outdoor 
nest and ants foraging for food and water; no action may be needed.  When carpenter 
ants are seen indoors year around or winged ants are seen indoors before swarming, 
this indicates an indoor nest, requiring careful inspection and control measures. 
 
 
Sawdust-like waste piles and slits or windows in the surface of wood are also telltale 
signs of nesting activity.  An awl, spatula or screwdriver can be used to probe for 
damaged wood.  Thermal imaging can also be used to locate potential nests within a 
building. Sometimes a nest can be located by careful listening (unaided ear or 
stethoscope) for sounds of crinkling cellophane or paper. 
 
Cultural and physical options for carpenter ant management 
A primary defense against carpenter ants is to regularly inspect wood for moisture 
accumulation/pooling inside and outside the structure. Areas to check include: roof 
elements; window sills; door frames; ;vents; clogged, damaged or improperly aligned 
gutters; siding; decking; or wood that may be in contact with soil, vegetation, firewood 
piles or other debris that prevents proper drying.  When wet wood is discovered, you 
should make immediate corrections to water flow/accumulation or replace the wood 
element. 
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Remove tree stumps adjacent to structures.  Trim branches touching structures, or 
touching wires leading to structures, to reduce transit opportunities for carpenter ants 
and improve air circulation.  Improve ventilation to speed drying in attics, crawlspaces, 
and other enclosed areas. 
 
At-risk wood that is low to the ground, in shaded locations or otherwise prone to 
moisture can be designed or replaced with insect-resistant woods including cedar, 
cypress (Taxodium distichum) or jarrah (Eucalyptus marginata).  At-risk wood can also 
be sealed (e.g., deck boards) or painted to repel water and edges closed with weather-
resistant sealants. Wood could also be treated with a boric-acid formulation. 
 
If an indoor nest is located and exposed a vacuum can be used to clean up ants and 
nest debris; the vacuum bag or contents of the dirt collection chamber can be frozen to 
destroy all life stages. Heat treatment is a potential control method that is rarely used. 
 
Table 8.16. Commonly used products for physical, cultural or mechanical management 
of carpenter ants and uses. 
 
Type Example Products Uses 

Paint 

 

Wood sealers, stains 

 

 

Sealants 

 

 

 

structural repair 

 

 

vacuum 

Interior or exterior latex 

 

Many 

 

 

Many (silicone, latex, etc.) 

Cover the wood to help resist 
water 
 
To cover exterior wood to help 
it repel water 
 
Seal potential entryways, seal 
seams where floor meets 
baseboard to prevent moisture 
damage to wood. 
 
Replace damaged wood with 
sound, dry wood or a non-
wood substitute. 
 
Remove individual ants, nest 
debris. 

 
Pesticide options for carpenter ants 
Nontoxic ant baits can be used to determine the focus of an infestation or to locate 
small, isolated colonies.  This baiting helps determine what type of food (e.g., sweet, 
protein, grease) the foragers are taking back to the nest. 
 
Baits (containerized, liquid, or gel) contain slow-acting insecticides that are taken back 
to the nest by foragers. These products should be placed in inaccessible areas reduce 
potential for human exposure.  Containerized baits or reusable bait stations can be 
placed near ant trails.  Liquid or gel baits can be placed in cracks or crevices adjacent to 
trails or nests.  Baits may take up to 60 days to eliminate the colony.  Replenish baits as 
needed until ants are no longer present.  A residual insecticide should never be used 
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near ant baits as these may repel or kill the foragers directly. 
 
Insecticidal dusts must be applied in a manner that greatly reduces exposure potential.  
This includes placing in voids reached by removing electrical outlet or switch plate 
covers, or in holes drilled for in infested wood; holes are then sealed after the 
application.  Dust applications in school structures should be for unusual situations, as 
these products can remain toxic for long periods of time and can be uncovered during 
reconstruction activities. 
 
Applications of residual-active pesticides to exposed, human-contact surfaces on the 
interior or exterior of structures, and use of Danger or Warning-labeled  insecticides, are 
typically not needed.  In addition, barrier applications to exposed impervious surfaces 
including foundations, walkways and driveways are prone to runoff into surface water 
and should be avoided unless all other options have failed. 
 

Table 8.18 Priorities for carpenter ant management. 
 

Research 
Efficacy of bait formulations. 
 
How to design buildings to avoid carpenter ants. 

 
Additional resources for carpenter ant management 
Arizona Cooperative Extension.  2004.  Ants.  Pest Press.  
http://cals.arizona.edu/urbanipm/pest_press/2004/april.pdf 
 
Hahn, J. and S. Kells. 2014. Carpenter ants. University of Minnesota Extension. 
http://www.extension.umn.edu/garden/insects/find/carpenter-ants/  
 
Jones, S.C. 2010. Carpenter ants. The Ohio State University. 
http://ohiowood.osu.edu/images/Carpenter_Ants.pdf 
 
Ogg, B. 2008. Carpenter ant management. University of Nebraska-Lincoln. 
http://lancaster.unl.edu/pest/resources/carpant004.shtml  
 

COCKROACHES 

Although there are many species of cockroaches found in the US, only a few species 
are typically problems in schools.  Cockroaches are often referred to by other, locally 
common names including water bugs, palmetto bugs, etc. 
 
Effective management includes cultural and mechanical practices such as removing 
incoming food products from cardboard containers as soon as they are delivered, 
cleaning drains regularly, removing water sources such as leaking pipes and faucets, 
and sealing cracks and crevices in food storage, preparation and serving areas 
including openings around the edges of electrical boxes, bulletin boards and signage.  
Due to the development of effective insecticide bait formulations, cockroach problems 

http://cals.arizona.edu/urbanipm/pest_press/2004/april.pdf
http://www.extension.umn.edu/garden/insects/find/carpenter-ants/
http://ohiowood.osu.edu/images/Carpenter_Ants.pdf
http://lancaster.unl.edu/pest/resources/carpant004.shtml
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have become much less prevalent in general.  Spray-applied liquid insecticides are less 
effective than baits in reducing cockroach populations and increase potential for 
exposure.  Bioremediation or enzyme-based cleaners can also be effective in cleaning 
up food residue and debris. 
 
Table 8.19 Cockroach species most likely to be encountered in schools. 
 

Common and species name Geographic distribution 

American cockroach, Periplaneta 
americana 

Throughout the US. 

Brownbanded cockroach, P. Throughout the US. 

German cockroach, P Throughout the US. 

Oriental cockroaches, P. Throughout much of the US. 

Smokybrown cockroach, P Throughout the southern US. 

 
Monitoring and inspection for cockroaches 
The number one monitoring tool for cockroaches is an adhesive-coated, cardboard 
insect monitoring trap.  These inexpensive devices should be placed in vulnerable areas 
including food storerooms and preparation areas, and anywhere else cockroaches have 
been a problem including laundry rooms, custodial closets, staff lounges and student 
stores.  Insect monitors are not only exceptional in detecting cockroaches but also in 
indicating direction of travel, species present and whether immatures as well as adults 
are present.  
 
These adhesive-coated cardboard traps are purchased pre-coated.  For cockroaches, 
the ideal designs fold or are purchased pre-formed such that the sticky surface is 
enclosed within a cardboard ñtentò to protect the adhesive from dust and debris.  Food 
service and other staff must be alerted to their presence so that they do not disturb or 
remove them when cleaning.  Some devices include a pheromone attractant although 
this enhancement is not required for effective monitoring. 
 
Ideally, each device should be dated and numbered, and its location noted on a map or 
diagram of the facility or vulnerable areas.  Wall tags, e.g., a colored sticker placed at 
eye level on the wall above the device and numbered # of #, e.g., 1 of 6 total devices in 
the room, can help the technician relocate these quickly during inspections.  The device 
should be placed on the floor or under-sink cabinet floor, and up against the wall, with 
the entry/exits to the monitor parallel to the wall. 
 
A good strategy may be to use these devices when the IPM program is initiated, and re-
evaluate use after six months or more.  Old, dust-covered, undated cockroach 
monitoring traps are frequently found during walk-throughs of schools and other 
facilities, and are a sign that good intentions do not always coincide with practical 
realities.  It may be preferable to limit the number of devices used to vulnerable areas 
where complaints have occurred in the relatively recent past than to load up a facility 
with traps that cannot possibly be maintained properly due to time constraints and 
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proper prioritization of activity by IPM professionals.  On the other hand, these traps will 
capture a wide variety of pests including mice and the occasional cricket, scorpion, 
spider, ground beetle, stored product pest or other invader, and can alert those 
checking the traps to developing problems well before they might otherwise be noted. 
 
In some locations, public health inspectors have recorded violations when insects are 
found in these traps during their inspection.  Educating health inspectors regarding IPM 
is critical.  Altering health department policies may be required to support the use of 
monitoring traps. 
 
Cockroaches are primarily nocturnal ï active at night and in harborages during the day.  
They are thigmotactic, preferring to harbor in locations where they have surface contact 
on both upper and lower body surfaces, hence their liking for the flaps of cardboard 
boxes and the space between wall-mounted fixtures and the wall.  These are key 
locations for visual observation for cockroaches, egg cases and feces. 
 
Inspection practices should include checking for unsealed openings such as missing or 
loose pipe and conduit escutcheons, unsealed edges around sinks and cabinets, 
unsealed edges of bulletin boards or wall-mounted electrical panels, mirrors, light 
fixtures, fire alarms or emergency lighting.  Inspections should focus on areas where 
food and water are present including food storage, kitchens, food serving lines, 
cafeterias, locker rooms and staff lounges.  Occasionally broken or uncapped drain or 
sewage pipes, including within walls or under floors, can be difficult-to-identify sources 
of cockroaches in schools and other buildings. 
 
Cultural and physical options for cockroach management 
Cultural and mechanical management options are preferred.  These include prompt 
clean up of spills, proper food storage and waste handling, preventing access to water 
by fixing plumbing leaks, eliminating harborage and access to the building by sealing 
cracks and crevices, removing products from cardboard shipping containers before 
shelving, and inspecting incoming product and rejecting any containing cockroaches, 
cockroach droppings or egg cases. 
 



 

110 

 

Table 8.20 Cultural and physical strategies for cockroaches. 
 
Å Remove individual cockroaches using a vacuum or wipe. 

Å Use a flushing agent, such as compressed air, directed into cracks and crevices 
harboring cockroaches and vacuum up cockroaches as they emerge. 

Å Eliminate the harborage by sealing cracks, sealing edges around wall-mounted electrical 
panels, light fixtures, bulletin board, posters, etc. 

Å Clean up food and drink spills immediately. 

Å Remove food products and food service supplies from cardboard containers as soon as 
they are delivered and put cardboard in outdoor recycling containers to avoid introducing 
cockroaches and egg cases. 

Å Inspect incoming products for cockroaches, droppings or egg cases and reject infested 
products. 

Å Follow up with suppliers who deliver infested products and change suppliers if the 
problem is not resolved. 

Å Store food items in sealed containers. 

Å Use liners for waste containers and empty at the end of the day so that food and food 
waste is not left in the building overnight. 

Å Place exterior trash cans and dumpsters away from building entrances. 

Å Fix plumbing leaks, gutters that hold water and damp wood to eliminate access to water. 

Å Position exterior lighting to avoid attracting cockroaches to building entryways at night. 

Å Use sodium vapor lights or yellow bulbs for exterior lighting to reduce attraction to 
cockroaches. 

Å Clean drains, cracks and crevices with bioremediation or an enzyme-based cleaner. 

Å Store classroom and art supplies, e.g., cardboard, beans, macaroni, rice, etc, that may 
provide food and/or harborage in sealed containers. 
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Table 8.21 Commonly used products for physical, cultural or mechanical management 
of cockroaches and uses. 
 
Type Example Products Uses 

compressed air, aerosol can 
 
 
   
insect monitors 
 
 
 
 
 
sealants 
 
 
 
 
vacuum, HEPA filtered 
 

many 
 
 
 
Catchmaster® 
Trapper® Monitor and Insect 

Trap  
Victor® PCO Roach 

Pheromone Trap  
 
many 
 
 
 
 
Sierra Backpack Vacuum 
Atrix Express Plus Bug 
Vacuum 
ProTeam 
 

Flush cockroaches from 
cracks, crevices and other 
harborage. 
 
Monitoring device indicates 
presence, species, relative 
numbers, direction of travel, 
location of harborages; use 
can suppress populations. 
 
Seal cracks, crevices including 
edges of wall- 
mounted equipment to 
eliminate harborage. 
 
Vacuum up cockroaches, 
ootheca, droppings and 
associated debris. 

 
Pesticide options for cockroach management 
Chemical management options that reduce potential for exposure include insecticide 
baits in pre-manufactured, enclosed bait stations, or gel or liquid baits placed in cracks 
and crevices. 
 
Chemical options that increase potential for exposure for students, staff and other 
facility users include spray formulations applied to exposed surfaces.  These 
formulations are typically much less effective than baits for cockroaches. 
 
Chemical options, including baits, should NOT be used on a routine or calendar-based 
schedule but only where cockroach presence has been confirmed and non-chemical 
measures are also implemented and found to be inadequate. 
 
Table 8.22 Commonly used pesticide products for cockroaches and uses. 
 

a. Example insecticides carrying a CAUTION label or exempt from EPA registration, in 
formulations that reduce potential for exposure.  Use of baits, including baits in 
enclosed, pre-manufactured containers, does not eliminate potential for exposure.  The 
active ingredients in baits can be spread by the organisms feeding on those baits, e.g., 
in feces.  Special attention should be paid to sanitation in areas where baits are used to 
reduce exposure potential. 
 
Active ingredient Example Products Uses 
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disodium octaborate 
tetrahydrate 

 
 
fipronil 
 

Ant Cafe® RTU 73766-2 
 
 
 
Maxforce® Professional 
Insect Control Roach Bait 
Station 432-1257 

Pre-manufactured enclosed 
bait station that can be placed 
in inaccessible areas. 
 
 

boric acid 
 
hydramethylnon 
 
 
indoxacarb 

Drax® Roach Assault PGF 
9444-193 

Maxforce® Professional 
Insect Control Roach Killer 
Bait Gel 432-1254 
Advion® Cockroach Gel Bait  
352-652 

Solution, paste or gel that can 
be applied as drops in 
accessible areas.  Gel can be 
applied in small amounts to 
cracks, crevices and other 
areas where bait stations 
cannot be used. 

 
b. Examples of CAUTION-label or exempt formulations with moderate potential for 
exposure. 
 
Active ingredient Example Products Uses 

boric acid 

diatomaceous earth 

disodium octaborate 
tetrahydrate 

Borid®  9444-133 

Eatonôs KIO System  56-67 

Boracide®  64405-7 

 

Dust formulation.  To reduce 
exposure hazard, use only in 
voids that will be sealed after 
use.  Wipe up over-application. 

boric acid 

 

xanthine, oxypurinol 

 

orthoboric acid 

 

ECO 2000-GR®  1677-191 

Niban® FG  64405-2 

Ecologix® Cockroach Bait  
1001-13 

InticeÊ Ant Granules 73079-
2 

Granular formulations. To 
reduce exposure hazard, use 
only in voids that will be sealed 
after use. 

boric acid 

mint oil 

PT 240 Permadust®  499-384 

Earthcare® Naturals Ant & 
Roach Killer (EPA Exempt) 

Pressurized aerosol.  Mint oil 
formulations must be applied 
directly to insects, no residual 
activity. 

 
c. Examples of CAUTION-label formulations with greater toxicity and/or potential for 
exposure. 
 
Active ingredient Example Products Uses 

bifenthrin 

chlorfenapyr 

cyfluthrin 

cypermethrin 

deltamethrin 

indoxacarb 

lambda cyhalothrin 

Talstar®  P 279-3206 

Phantom®  241-392 

Tempo® Ultra SC  432-1363 

Demon® EC  100-1004 

Suspend® SC  432-763 

ArilonÊ 352-776 

Demand® CS  100-1066 

Liquids sprayed or otherwise 
applied to exposed interior 
and/or exterior surfaces.  
Spray applications can 
contaminate an area and make 
baiting ineffective until the 
residue degrades.  To reduce 
exposure hazard and avoid 
contamination, use alternative 
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formulations and/or limit 
applications to non-volatile 
active ingredients applied to 
non-human contact surfaces in 
inaccessible areas. 

disodium octaborate 
tetrahydrate 

Mop Up®  9444-132 Liquid, mop-applied to 
exposed interior surfaces, e.g., 
floors, will leave dust residual.  
To reduce exposure hazard 
and avoid contamination, use 
alternative formulations. 

 
Table 8.23 Priorities for cockroaches. 
 

Research 
Efficacy of botanical pesticide products for cockroaches including residual 
activity. 

Strategies for deployment of insect monitors, i.e., how many, where and when to 
place or remove monitors. 

 

Education 
Connection between cockroach infestations and asthma in children. 
 
Education for heath departments on benefits IPM including benefits of insect 
monitors for cockroaches and detrimental effect of considering trap captures to 
be health code violations.  Education on compliance assistance using IPM. 

 
Additional resources for cockroach management 
Arizona Cooperative Extension.  2005.  Cockroaches.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2005/dec.pdf   
 
Corrigan, R. M. Undated.  Recommendations for Selecting and Using Caulks and 
Sealants in Pest Management Operations.  2 pp.  
http://www.ipminstitute.org/school_ipm_2015/Corrigan_on_sealants.pdf  
 
Daar, S., T. Drlik, H. Olkowski and W. Olkowski.  1997.  Chapter 6.  IPM for 
cockroaches in schools.  Pp. 35-48.  In IPM for Schools: A How-to Manual.  Line 
drawings, identification, communication, monitoring, management.  
http://www.birc.org/SchoolManual.pdf 
 
Ogg, B., D. Ferraro and C. Ogg.  1996.  Cockroach Control Manual.  University of 
Nebraska Cooperative Extension.  Color images of adults and egg cases, identification, 
biology, least-risk management, public health. 
http://lancaster.unl.edu/pest/RoachManual.shtml  
 
Rust, M.K., D.A. Reierson and A.J. Slater.  Undated.  Cockroaches.  In How to Manage 

http://cals.arizona.edu/urbanipm/pest_press/2005/dec.pdf
http://www.ipminstitute.org/school_ipm_2015/Corrigan_on_sealants.pdf
http://www.birc.org/SchoolManual.pdf
http://lancaster.unl.edu/pest/RoachManual.shtml
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Pests of Homes, Structures, People, and Pets.  University of California.  
www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7467.html 
 
University of Florida.  Least Toxic Methods of Cockroach Control.  Undated.  In National 
School IPM Information Source.  schoolipm.ifas.ufl.edu/newtp3.htm 
 

FLIES ï House Flies, Filth Flies 

Many species of flies can become a problem in schools.  Each fly species has a distinct 
breeding site inside or outside the school building.  In order to control flies, it is 
necessary to know which species is causing the problem and where it is breeding.  
Drain flies, fruit flies and fungus gnats were addressed in the last section. 
Flies such as house flies, little house flies, dump flies, blow flies, and blue and green 
bottle flies which breed in food wastes (garbage) and/or animal feces are generally 
referred to as "filth flies."  Other flies such as stable flies breed in decaying vegetable 
matter such as grass cuttings.  Flies that invade cafeterias and kitchens are not only a 
nuisance; they also present a health hazard because they can contaminate food, 
utensils, and surfaces.  Biting flies, such as stable flies, can inflict painful bites.   
 
House, filth and biting flies are also a common problem in areas and around buildings 
associated with agricultural education programs, especially those involving livestock.  If 
large populations develop in these areas, flies can migrate to other areas and buildings 
on the campus or neighboring properties. 
 

The key to solving persistent fly problems is proper identification of the species.  After 
the problem fly has been identified, information on life cycle, breeding sites, and 
effective management options can be readily obtained from a number of sources. 
 
Table 8.22 Flies most likely to be encountered in schools and other structures.  Drain 
flies, fruit flies and fungus gnats were addressed in the last section. 
 

Common and species name Geographic distribution 

House fly, Musca domestica  Throughout the US. 

Little house fly, Fannia canicularis Throughout the US. 

Dump fly, Hydrotaea aenescens Throughout the southeastern US. 

Blow fly, Calliphora sp. Throughout the US. 

Blue bottle fly, Phaenicia spp. Throughout the US. 

Green bottle fly, Phaenicia spp. Throughout the US. 

Face fly, Musca autumnalis Throughout the US. 

Stable fly, Stomoxys calcitrans Throughout the US. 

 
Monitoring and inspection for flies 
It is important to correctly identify problem flies and pinpoint their breeding sites.  Some 
of their characteristics can help you with identification; alternatively, specimens can be 
taken or sent to a county extension agent who should be able to assist in identification.  

http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7467.html
http://schoolipm.ifas.ufl.edu/newtp3.htm
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If they cannot identify the specimen they will be able to refer you to a specialist who 
can.  To collect specimens inside, use sticky flypaper or gather dead specimens from 
window sills and light fixtures.  Individual flies captured for identification purposes 
should be held in a small vial to preserve key identifying characters. 

During the inspection, look for conditions conducive and ensure the following best 
practices are in place: trash cans or dumpsters are placed away from building 
entryways; proper use of plastic bag liners in trash cans; all trash disposed in dumpsters 
is enclosed in sealed bags; adequate clean up of spilled food and drinks; properly 
sealed openings throughout the building exterior; and tightly fitting doors, door sweeps 
and window seals/screens. 

Cultural and physical options for fly management 
To manage flies, you must find and reduce breeding sites, reduce factors like odors that 
attract flies, install and maintain screens to keep flies out of buildings, and kill those flies 
that do get inside with a fly swatter or flypaper.  
 
In schools that have programs where wastes are removed frequently (twice weekly), it is 
unlikely that flies are breeding on the school property.  It is more likely that odors from 
dumpsters, garbage cans, kitchens, and cafeterias are attracting flies to the school from 
the surrounding neighborhood.  House flies and blow flies, the species that most 
commonly invade buildings, usually develop outside and follow odors into the building.  
They can also be nuisance pests when students or staff eat outside of the building.  In 
schools where waste removal is infrequent, fly populations can breed at the waste 
collection site. 
 
Cultural, physical, and mechanical management options are preferred methods for the 
management of flies and include the proper management of waste, physical methods 
such as screens and flyswatters, and ensuring that properly maintained and fitting doors 
and windows are in place. 
 
Flies found inside a school building enter from the outside in almost all cases.  
Therefore, barriers preventing access of flies to the building are the first line of defense.  
Cracks around windows and doors where flies may enter should be sealed.  Well-fitted 
screens will also limit their access to buildings.  Outdoors, regular removal (at least 
once a week) and disposal of organic waste, including dog feces and rotting fruit, 
reduces the attractiveness of the area to adult flies and limits their breeding sites.  
Garbage should not be allowed to accumulate and should be placed in sealed plastic 
bags and held in containers with tight-fitting lids.  Dumpsters should be clean and 
maintained with functioning drains and lids.  Self-contained, liquid-tight garbage 
compactors are ideal.  Garbage should also be placed as far from a building entrance 
as is practicable.  In general, poor exclusion and lack of sanitation are the major 
contributors to fly problems. 

Sticky paper or ribbons designed for flies are effective at eliminating low numbers of 
flies in relatively confined areas, but are not effective enough to manage heavy 
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infestations or to provide control in an outdoor setting and should not be used in food 
preparation and serving areas.  A number of fly traps for outdoor control are 
commercially available and can be helpful for periodic fly populations when they are not 
competing with nearby garbage or animal wastes.  Indoor fly traps are also available.  
Manufacturerôs directions must be followed for the placement and use of these traps.  
For control of just a few flies, the time-tested fly swatter is appropriate.  If fly swatters 
are used near food preparation areas, all food must be removed from the area and all 
food-contact surfaces thoroughly cleaned and sanitized to avoid contaminating food 
with insect body parts. 

 

Table 8.25 Cultural and physical strategies for flies. 

 

Å Remove individual flies using flyswatters, fly paper or appropriate indoor light traps.  Do 
not place flypaper or sticky strips above or near food preparation areas. 

Å All food waste from the kitchen, cafeteria and other areas should be separated from other 
garbage, drained so it will be as dry as possible and then stored in sealed plastic bags 
before discarding.  Place containers with small amounts of food waste, such as milk or 
yogurt cartons, into sealed plastic bags before disposal. 

Å Plastic bags used for waste disposal should be thick enough to avoid tearing or 
puncturing by insects such as yellow jackets. 

Å Promptly fix drains or electric garbage disposal units that leak, or damaged drains/pipes 
that allow food waste to accumulate under sinks or floors.  Leaky drains can attract many 
species of flies.  Remove any food waste that has accumulated under sinks or floors or in 
crawl spaces or basements at the site of the broken drain, and then clean the area 
thoroughly. 

Å In food preparation areas, rinse all cans, bottles, and plastic containers before recycling 
or discarding. 

Å Inform students, teachers, and staff of the importance of placing garbage inside the 
proper containers.  Garbage should not be left lying on the ground. 

Å Place exterior trash cans and dumpsters away from building entrances.  To avoid 
attracting flies into the building, place dumpsters and recycling containers upwind from 
the outside doors of the school, particularly for the doors to the kitchen or cafeteria.  
When dumpsters are downwind, flies are attracted to the waste odors and then find the 
odor trails that the breeze blows down from doorways.  Following these odor trails, they 
find their way into the building. 

Å Wastes should be collected and moved off site at least once a week.  Because flies 
breed faster in warm weather, garbage collection may have to be scheduled twice a 
week to reduce breeding sites. 

Å Make sure garbage can and dumpster lids seal tightly when closed and remain closed 
when not in use.  Repair or replace garbage cans with holes or with lids that do not close 
tightly. 

Å Regularly clean garbage cans and dumpsters to prevent the build-up of food waste, an 
ideal place for flies to lay eggs.  Use a high pressure stream of water or a brush and 
soapy water, if necessary.  A solution of borax and water will eliminate odors.  If possible, 
dumpsters should be fitted with drains so they can be hosed or scrubbed out as needed.  
Another option is to require the refuse company to clean the dumpster or replace it with a 
clean one more frequently. 
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Å Replace dumpsters with self-contained, non-leak compactors specifically designed to 
prevent leaks. 

Å Properly clean and maintain exterior drains in trash handling areas including loading 
docks and indoor floor drains to avoid accumulation of organic matter and liquid. 

Å Flies can develop in soil soaked with water used to clean garbage cans and dumpsters.  
Check these areas regularly.  If you see maggots, scrape them up along with the soil and 
dispose of everything in a tightly sealed plastic bag. 

Å Inspect dumpsters and other outdoor trash receptacles daily and remove any wastes 
lying on the ground. 

Å Garbage cans on the school grounds should have removable domed tops with self-
closing, spring-loaded swinging doors.  These containers should be lined with plastic 
bags that can be tightly sealed and removed daily. 

Å Keeping adult flies out of sensitive areas is the most important control measure that can 
be undertaken.  Install screens over windows, doors, and vent holes to prevent flies from 
entering buildings.  Weather-stripping or silicone caulk can be used to insure a tight fit.  
Torn screens should be replaced or repaired with clear silicone caulk.  Screen doors 
should be fitted with springs or automatic closing devices that close the screen door 
firmly after it is opened.  External doors that cannot be screened should be fitted with 
automatic closing devices, and/or vertical strips of overlapping plastic that allow human 
access but prevent fly entry.  "Air walls" that force air across openings are another 
alternative to screen doors. 

Å Fly traps can be used to reduce adult fly populations, capture specimens for 
identification, and monitor the effectiveness of control programs.  Fly traps are not toxic 
and are more selective than using insecticide.  Traps need to be serviced regularly, 
appropriately placed away from the building, and repaired or replaced when damaged. 

Å Remove animal droppings promptly and put them into plastic bags that are sealed before 
disposal. 

Å Storing garbage in sealed plastic bags and having cans and dumpsters cleaned and 
emptied frequently to eliminate odors is very important. 

Å Eliminate the access point where flies are entering by sealing cracks, installing door 
sweeps, repairing door and window seals, etc. 

Å Clean up food and drink spills immediately. 

Å Store food items in sealed containers. 

Å Use heavy gauge liners for waste containers and empty containers at the end of the day 
so that food refuse is not left in the building overnight. 
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Table 8.26 Commonly used products for physical, cultural or mechanical management 
of flies and uses. 
 
Type Example Products Uses 

sticky traps 
 
 
 
 
light traps with sticky capture 
surface 
 
 
 
 
 
light traps with electrocuting 
grids 

Catchmaster Gold Stick®  Fly 
Trap 
Catchmaster Bug and Fly 
Bonide Fly Catcher Ribbons 
 
Catchmaster Dynamite 911 
Gilbert® 2002GT Flying 
Venus Fly Trap 
 
 
 
 
Fly-Zapper 22/14 Electrocutor 
Gilbert® 220 Guerrilla Fly 
Electrocutor Trap 

Tapes or traps mounted in 
areas where flies are entering 
or resting.  Avoid placing over 
food preparation areas. 
 
Mounted in entryways or other 
areas where flies are 
encountered.   Mount so that 
light is not visible from outside 
to avoid drawing flies to 
entryways. 
 
Mounted in entryways or other 
areas where flies are 
encountered.   Mount so that 
light is not visible from outside 
to avoid drawing flies to 
entryways.  Not for use in food 
preparation areas where insect 
body parts may come into 
contact with food or food 
preparation surfaces. 

 
Pesticide options for fly management 
While chemical pesticides may be effective for suppressing adult fly populations in 
some situations, they are not a substitute for proper sanitation and aggressive 
elimination of nuisance-fly-development sites.  
 
In most school situations, pesticides are not needed or recommended for fly 
management.  Sanitation along with exclusion to keep flies out should be sufficient.  In 
rare cases where non-chemical methods are not possible or effective, a non-residual 
aerosol may be used to knock down flies.  Outside, a residual insecticide may be 
applied to surfaces such as walls and overhangs that are being used by the flies as 
resting areas.  Fly baits used in trash or other areas may be effective in reducing the 
number of adult flies if proper sanitation practices are followed.  However, when flies 
have access to garbage or other preferred foods, baits may not be as effective due to 
this competition. 

 
Emerging issues, new strategies and priorities for flies 
Urban filth fly problems are increasing in some states as the interface between urban areas and 
agricultural production areas has become close.  Continued research is needed on more 
efficacious methods for fly surveillance and control. 
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Table 8.28 Priorities for flies. 
 

Research 
Innovative and improved traps are needed for effective indoor and outdoor fly 
control of all nuisance fly species. 
 
Research is needed on techniques to reduce the attractiveness of building 
structures and entrances to nuisance flies. 
 
Efficacy and safety of misting systems including in agricultural situations. 
  
Education 
Support materials for PMPs and others on effective fly prevention methods and 
strategies. 

 
Additional resources for fly management 
Arizona Cooperative Extension.  2004.  Filth Flies.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2004/march.pdf   
 
Daar, S., T. Drlik, H. Olkowski and W. Olkowski.  1997.  Chapter 9.  IPM for flies in 
schools.  Pp. 63-70.  In IPM for Schools: A How-to Manual.  Line drawings, 
identification, communication, monitoring, management.  
http://www.birc.org/SchoolManual.pdf 
 
University of California.  2004.  Flies.  In How to Manage Pests of Homes, Structures, 
People, and Pets.  www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7457.html 
 
University of Florida.  1998.  IPM for Flies in Schools.  In National School IPM 
Information Source.  http://schoolipm.ifas.ufl.edu/newtp14.htm  
 

FLIES ï Drain Flies, Fruit Flies, Fungus Gnats 

Drain flies (Family Psychodidae) and fruit flies (Drosophila spp.) are often present in 
schools and other settings where food is stored, prepared or consumed.  Drain flies are 
also called filter, moth or sewage flies and may be confused with fruit flies or other small 
flies.  Fruit flies may also be called small fruit, pomace or vinegar flies, and are 
sometimes confused with other small flies including humpbacked flies (Family 
Phoridae), drain flies or fungus gnats (Family Fungivoridae). 
  
Adult female drain flies deposit egg masses in the gelatinous film associated with 
decaying organic matter in drains, garbage disposals, grease traps, sewers, bird 
feeders and bird baths, gutters or similar locations.  The larvae feed on decayed organic 
matter and can survive extremely wet conditions.  Most infestations are generated from 
within the school including food service areas and drain lines associated with custodial 
closets.  Drain flies could carry bacteria and other microorganisms from egg-laying sites 
to food and food contact surfaces and should not be tolerated. 
 

http://cals.arizona.edu/urbanipm/pest_press/2004/march.pdf
http://www.birc.org/SchoolManual.pdf
http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7457.html
http://schoolipm.ifas.ufl.edu/newtp14.htm
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Fruit flies are small-bodied (<1/8 inch long) and can pass through standard fly-screens 
to enter a structure.  Adults, eggs or larvae may also be present on or in fruits or 
vegetables brought into kitchens, cafeterias or break rooms.  Fruit flies, like drain flies, 
are strongly attracted to drains or any location where fermenting liquids are found 
including cavities in damaged floor tiles, missing grout, loose baseboards in food 
service areas.  Large numbers of fruit flies may indicate unsanitary conditions including 
poorly managed garbage, and/or inadequate cleaning of drains, floors and hard-to-
reach areas under and behind equipment. 
 
Phorid flies are small flies up to 1/8 inch long.  These flies can be recognized by the 
distinct òhumpò or arch of the flyôs thorax.  Phorids feed on and breed in a wide variety of 
moist decaying organic matter including drains, garbage, paint, glue, and the bodies of 
decaying animals.  Trash containers which are not cleaned regularly are a good source 
for breeding phorid flies especially where bags are not used to line the container.  Other 
important breeding sites for phorids are the decaying organic matter that can get 
trapped in cracks of kitchen equipment or under the bases of the equipment and 
sewage that may be present under a slab floor due to the presence of a broken drain 
line. 
 
Fungus gnats are also small flies which can be distinguished from drain and fruit flies by 
their long legs and long segmented antennae.  Larvae feed on fungus that grows on 
decaying matter including organic matter/soil in potted plant pots if the soil is sufficiently 
wet.  Fungus gnats typically do not harm healthy plants but their presence can indicate 
overwatering and insufficient soil aeration for healthy root growth.  High populations 
may feed on plant roots and adversely affect plant growth, especially with young plants.  
Fungus gnats may also carry plant disease organisms from one plant to another. 
 
Small Fly Management practices include identifying and eliminating breeding sites and 
entry points.  Frequent, regular cleaning of drains or locations where fermenting 
materials can accumulate; repair of cavities in floor tile, missing grout and damaged 
baseboards; inspection of incoming produce, physical removal of over-ripe fruits and 
vegetables; and prompt clean up of spilled food or drink generally provide the best 
results.  Fungus gnats are often well controlled by moderating watering of potted plants 
so that soil dries in between waterings.  Educating school staff is required since even 
well meaning practices such as saving unwashed empty beverage containers for 
recycling or composting kitchen waste could encourage infestation. 
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Table 8.29 Drain flies, fruit flies and fungus gnats most likely to be encountered in 
schools and other structures. 
 

Common and species name Geographic distribution 

Drain or moth fly, Psychoda alternata Throughout the US. 

Filter fly, Telematoscopus albipunctatus Throughout the US. 

Humpback fly, Family Phoridae Throughout the US. 

  

Common fruit fly, Drosophila melanogaster Throughout the US. 

Fruit fly, Drosophila repleta Throughout the US; most common in 
Southwest. 

Fruit fly, Drosophila hydei Throughout the US. 

Dark-winged fungus gnat, Family Sciaridae Throughout the US. 

Fungus gnat, Family Fungivoridae Throughout the US. 

 
Monitoring and inspection for drain flies, fruit flies and fungus gnats 
Visual inspection of potential breeding sites including floor drains in food preparation 
and serving areas is required to ensure that drain and fruit flies do not become 
established.  Other problem areas include grease traps, grease storage areas and 
occasionally broken or uncapped drain or sewage pipes.  Visual inspection of incoming 
produce is essential to avoid introducing fruit flies.  Indoor plants can be gently lifted and 
or shaken to determine if fungus gnats are present; adults will take flight when 
disturbed.  Finally, when flies are present in a school,  flies and fly carcasses of all types 
can often be found on or around window sills or in light fixtures. 
 
Commercially available monitoring devices include cardboard sticky traps, baited traps 
designed specifically to attract adult fruit flies and glue-trap type fly lights.  Yellow sticky 
traps can be mounted on stakes placed in potted plants to monitor for fungus gnats. 
 
Fly traps should be numbered with the location noted on a list or ideally on a schematic 
diagram of the facility. Each device should have a card that is and dated and initialed 
every time it is checked.  For drain and fruit flies, ideal placements include locations 
near plumbing fixtures, dishwashers, under prep tables and in trash or recycling storage 
areas.  Traps baited with vinegar may also be used. 
 
Specific monitoring for fruit flies, including fruit fly traps, may not be required on an 
ongoing basis if the proper management practices are in place to prevent conditions 
conducive to fruit fly infestation. 
 
Cultural and physical options for drain fly, fruit fly and fungus gnat management 
Cultural, physical and mechanical management options are the best strategies and 
include posting notices to encourage the cleanup of spills, proper food storage and 
trash/recycle handling, elimination of standing water, fixing plumbing leaks, drying 
mops, emptying mop buckets and inspecting incoming produce and rejecting any 
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infested or overripe product. 

Biologically based drain and surface cleaners can be used at the end of the day to 
remove food residues from floors, coving, the underside of kitchen fixtures and 
equipment and drains.  Foam based formulations are particularly effective under 
equipment and in drains. 
 
When cleaning drains, great care must be taken to avoid spreading bacteria such as 
Listeria and other microorganisms, especially in food service areas.  An initial cleanout 
may require scraping, brushing or hydrojetting accumulated organic matter which 
should be done only after all food has been put away.  Enclosing the drain with a bucket 
that has the bottom removed is one method that will reduce splatter when cleaning with 
a drain brush. Clean and sanitize all food contact surfaces after cleaning the drains and 
before removing food from storage.  Care should also be taken to prevent clumps of 
organic matter from falling down into and potentially clogging the drain pipe.  Trap 
guards can be installed after infrequently used drains are cleaned to prevent sewer 
gases and pests from entering buildings through drains. 
 
Table 8.30 Cultural and physical strategies for drain and fruit flies and fungus gnats. 
 

Å Clean areas where food residues may accumulate.  Key locations include the 
undersides of prep counters and around kitchen equipment and fixtures.  A steam 
cleaner may facilitate the cleaning process. 

Å Eliminate breeding sites by eliminating accumulations of moist organic matter, by 
repairing damaged floor tile, missing grout and damaged baseboards; and sealing 
cracks, edges around coving, tiles and kitchen fixtures/equipment. 

Å If necessary, use a squeegee to dry floors and under counter areas after mopping to 
eliminate standing water. 

Å Repair plumbing leaks promptly to prevent water accumulation. 

Å Clean up food and drink spills immediately. 

Å Rinse all beverage containers prior to placement in lined recycle bins. Do not store 
recycled containers for more than seven days. 

Å Inspect incoming fruit and vegetables for the presence of fruit flies. Over-ripe produce is 
most suspect and may be harboring eggs and larvae even if adults are not evident. 

Å Store fruit and vegetables in plastic bins in a cool storage room. 

Å Follow First In, First Out (FIFO) practices for food products that are susceptible to 
infestation, i.e., use up oldest inventory first. 

Å Use liners for waste containers and empty and clean these bins daily. 

Å Clean drains/traps and strainers at least twice per week to eliminate residues that 
encourage fly development. 

Å Maintain a slight positive air pressure in kitchens and cafeterias to discourage fly entry. 

Å Install air/strip curtains over the kitchen service entrance. 

Å Place exterior trash cans, recycle bins and dumpsters away from building entrances. 

Å Use non-toxic fruit fly traps to capture adult fruit flies. 

Å Avoid overwatering potted plants; allow soil to dry between watering to prevent fungus 
gnat breeding. 
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Å Use yellow sticky traps placed on a stake in plant pots to capture adult fungus gnats. 

Å Use traps baited with vinegar to capture drain flies, fruit flies and fungus gnats. 
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Table 8.31 Commonly used products for physical, cultural or mechanical management 
of drain and fruit flies and uses. 
 
Type Example Products Uses 

baited traps 
 
 
 
unbaited traps 
 
 
 
bioremediation (microbial-

based drain cleaners) 
 
 
enzymes 
 
 
 
 
 
drain trap guards 

Natural Catch Plus® Fruit Fly 
Trap 

960 Vector® Fruit Fly Trap 
 
Tangle-Trap Sticky Whitefly 

Trap 
 
 
DrainGelÊ 
InVade Bio FoamÊ 
BioStim® 
 
EarthEnzymes 
 
 
 
 
 
ProSet Systems Trap Guard 

Place in areas where fruit flies 
are a problem. 
 
 
Place 3x5ò trap in indoor plant 
pots to monitor for and 
suppress fungus gnats. 
 
Used to break down organic 
matter in drains and other 
potential breeding sites. 
 
Designed to quickly digest 
solid wastes, converting them 
to an easily disposed of liquid 
state through natural 
enzymatic action. 
 
Inhibits evaporation of drain 
trap water and prevents 
escape of sewer gases, 
microorganisms and insects 
from drains. 

 
Pesticide options for drain fly, fruit fly and fungus gnat management 
Pesticide options have limited value and are rarely required for the management of 
drain and fruit flies and other small flies.  Chemicals are sometimes used to ñknock 
downò adult fruit flies or to help ñbreakò the lifecycle and prevent the emergence of 
adults but will not provide long-term control. 
 
Table 8.33 Priorities for fruit fly management. 
 

Research 
Efficacy of botanical pesticide products for flies including residual activity. 

Strategies for deployment of fly light traps, i.e., how many, where and when to 
place or remove monitors. 

Education 

Educational materials for teachers and other staff about sources of fly problems 
and how to avoid fly-conducive conditions. 

 
Additional resources for the management of drain and fruit flies and fungus gnats 
Arizona Cooperative Extension.  2004.  Filth Flies.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2004/march.pdf   

http://cals.arizona.edu/urbanipm/pest_press/2004/march.pdf
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Daar, S., T. Drlik, H. Olkowski and W. Olkowski.  1997.  Chapter 9.  IPM for flies in 
schools.  Pp. 63-70.  In IPM for Schools: A How-to Manual.  Line drawings, 
identification, communication, monitoring, management.  
http://www.birc.org/SchoolManual.pdf 
 
Iowa Insect Information Notes on Fruit Flies, Vinegar Flies, Pomace Flies.  2005.  Iowa 
State University.  www.ipm.iastate.edu/ipm/iiin/ffruitfl.html 
 
Jacobs, S.B.  2008.  Moth Flies in the Home.  Penn State University Entomological 
Notes.  http://www.ento.psu.edu/extension/factsheets/mothFliesHome.htm 
 
Potter, M.F.  2007.  Fruit Flies.  University of Kentucky College of Agriculture.  
www.ca.uky.edu/entomology/entfacts/ef621.asp 
 
University of California.  2001.  Fungus Gnats, Shore Flies, Moth Flies and March Flies.  
http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7448.html 
 

HEAD LICE 

In the US, there are between 6 to 12 million cases each year, most commonly among 
children three to twelve years of age.  Some studies indicate that girls contract head lice 
more often than boys, girls are in general more likely to make head-to-head contact. 
Head lice are more common among Caucasians compared to other races due to 
differences in hair structure.  Head lice (Pediculosis capitis) are not a sign of 
uncleanliness and do not vector disease organisms.  The most common symptoms are 
itching, embarrassment and sleeplessness.  Scratching can lead to secondary bacterial 
skin infection.  Head lice cases can result in extreme anxiety, embarrassment, and 
unnecessary days lost from school and pesticide exposure.  Millions of dollars are spent 
on remedies annually. 
 
Head lice are acquired most commonly as a result of head-to-head contact with an 
infected person.  While it is possible for them to transfer on inanimate objects, it is a 
very rare occurrence.  A large number of infestations can be traced back to slumber-
parties or occurrences when children are in close proximity and head-to-head contact is 
likely.   
 
The adult louse is 2 to 3 mm long (the size of a sesame seed); color varies.  The female 
lives for 3 to 4 weeks and lays approximately 10 eggs (nits) a day.  The eggs are firmly 
attached to the hair shaft close to the scalp.  Viable nits are camouflaged with pigment 
to match the hair color of the infested person.  They are most easily seen at the hairline 
at the back of the neck.  Empty egg casings are easier to see, appearing white against 
the hair. 
 
Eggs are incubated by body heat and hatch in 10 to 14 days.  After hatch, nymphs 
leave the shell casing, and feed and grow for about nine to twelve days before reaching 
the adult stage.  If left untreated, the life cycle may repeat every three weeks. 

http://www.birc.org/SchoolManual.pdf
http://www.ipm.iastate.edu/ipm/iiin/ffruitfl.html
http://www.ento.psu.edu/extension/factsheets/mothFliesHome.htm
http://www.ca.uky.edu/entomology/entfacts/ef621.asp
http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7448.html
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Hair grows at different speeds per individual depending upon health status, and even 
the time of year. But, in general it grows about 1.5 cm per month.  Nits attached close to 
the scalp hatch or die within 2 weeks so if nits are found 1 cm (half an inch) or more 
away from the scalp they are not of concern.   
 
Lice feed by injecting small amounts of saliva and removing tiny amounts of blood from 
the scalp every few hours.  The saliva may create an itchy irritation.  A first case of head 
lice may not result in itching for four to six weeks.  Once sensitized, subsequent 
infestations cause itching almost immediately.  Head lice do not infest pets they can 
only survive on humans. 
 
Head lice cannot fly, burrow or jump, but the adults can crawl quite quickly across the 
scalp.  Off the head they desiccate and starve very quickly.  Most will die in less than 24 
hours.  Under some circumstances they can survive longer, but for less than two days 
away from the scalp at normal room temperature.  Individuals typically carry fewer than 
12 active lice at a time, but may have hundreds of eggs incubating near the scalp. 
Occasionally, individuals support numbers in the hundreds at a time which can cause a 
high degree of irritation and stress.  Eggs require the heat and humidity generated by 
the head to support embryonic development, but many die naturally.  Laundering and 
drying clothing and bedding at 130oF will kill all stages. 
 
Monitoring for head lice 
Screening for head lice in schools has been a very useful role for the school health 
professional.  Active infestations need to be addressed individually.  Providing sound 
information to families on the diagnosis, treatment and prevention of head lice extends 
benefits beyond the school environment.  However, no-nits policies are not an effective 
way of reducing the transmission of lice, and by excluding infested children from school, 
students suffer unnecessarily, schools lose significant funding, employers lose workers, 
and parents forced to stay home with young children incur financial loses also. The 
American Academy of Pediatrics and the National Association of School Nurses 
(http://www.nasn.org/PolicyAdvocacy/PositionPapersandReports/NASNPositionStateme
ntsFullView/tabid/462/ArticleId/40/Pediculosis-Management-in-the-School-Setting-
Revised-2011 ) discourage ñno nitò policies in schools.  There is no need to send 
students home. 
 
School nurses are the most logical group to assist and nurse/student interaction is 
always beneficial.  But school nurses are often over-burdened and may lack the 
expertise, time and equipment to accurately determine active infestations that require 
treatment. Mass-screenings for head lice by volunteers has led to misdiagnosis and 
unnecessary treatment.  No pesticide treatment is necessary (or helpful) unless lice 
have successfully hatched.  However, combing and nit removal is helpful. 
 
Studies have indicated that of thousands of samples of presumed lice and nits 
submitted to IdentifyUs.Com for examination, fewer than half contained bona fide lice or 
louse eggs. Most samples were composed of miscellaneous insects or of artifacts that 

http://www.nasn.org/PolicyAdvocacy/PositionPapersandReports/NASNPositionStatementsFullView/tabid/462/ArticleId/40/Pediculosis-Management-in-the-School-Setting-Revised-2011
http://www.nasn.org/PolicyAdvocacy/PositionPapersandReports/NASNPositionStatementsFullView/tabid/462/ArticleId/40/Pediculosis-Management-in-the-School-Setting-Revised-2011
http://www.nasn.org/PolicyAdvocacy/PositionPapersandReports/NASNPositionStatementsFullView/tabid/462/ArticleId/40/Pediculosis-Management-in-the-School-Setting-Revised-2011
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resembled eggs. Of those samples that did contain louse eggs, many were comprised 
solely of hatched or dead eggs; thus, no treatment would be warranted. The 
investigators noted that: 1) health care professionals as well as non-specialists 
frequently over-diagnose infestations, 2) non-infested children are quarantined often as 
infested children, and 3) traditional pediculicides and óalternativeô formulations are 
frequently over-applied (Pollack, R.J.  2011).  
 
An adult louse can move six to 30 cm per minute.  They are hard to see and very 
difficult to remove.  Nits are easier to spot, especially at the nape of the neck or behind 
the ears.  Unhatched eggs will be within 1 cm of the scalp.  In general, nits found more 
than 1 cm from the scalp are unlikely to be viable.   
Generally, around 30% of school children with nits will also have adult lice (eXtension. 
2014).  Screening for nits is not an accurate way of predicting which children will 
become infested.  Results from one research study found that only 18% of children with 
nits alone converted to an active infestation (Williams et al. 2001).  Children with five or 
more nits within 1 cm2 of the scalp are significantly more likely to develop an infestation, 
still only one third of these higher-risk children convert.   
  
The presence of active lice in a childôs head is the only definitive indication of an 
infestation that should trigger a head treatment.  If an active infestation is noted, the 
childôs parent or guardian should be notified immediately.  Treatment options may be 
suggested.  Other members of the family should inspect each other along with children 
who regularly sleep-over or share hair apparel (hair clips, head-sets, hats, etc.).  
Parents and school nurses should be encouraged to recheck the studentôs head for lice 
after treatments have occurred if the child is still symptomatic.   
 
Parents of all children using the room with any child with confirmed head lice should 
also be notified and provided with basic information including description, signs and 
symptoms; strategies to eliminate head lice.  The information should include where to 
go for additional help. 
 
Cultural and physical options for head lice 
Due to the short time period that head lice can survive off the head, transmission may 
occur most commonly with head-to-head contact which should be avoided.  To further 
reduce potential for transmission, discourage sharing of combs, brushes, headbands, 
barrettes, pillows, hats, scarves, coats, backpacks or other objects that may come in 
contact with the head.  Where possible, place hats, scarves and coats on hooks or in 
separate lockers or cubbies to avoid contact.  Hats and scarves can also be stored 
inside backpacks. 
 
Manual removal of nits close to the head is always recommended.  Fine-toothed "nit 
combs" are helpful.  Combing and brushing wet hair damages lice and eggs 
significantly.  Additionally, use of a hair dryer further injures adults, nymphs and nits.  
They are delicate creatures and dry out readily. 
 
Manual removal steps: 
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1. Comb and divide hair into sections, use a metal fine toothed louse comb to 
remove nits and lice.  After combing each section dip the comb in a container of 
hot soapy water to remove lice and nits. 

2. Repeat if nits are still attached within 1 cm of the scalp. 

3. Repeat until all the sections of hair have been systematically combed. 

4. Clean nit removal comb, clips, brushes, headphones, hats, etc. with hot soapy 
water. 

 
Lice treatment kits often include nit removal aids.  These are often lotions or sprays that 
are designed to help loosen the attachment of the egg on the hair shaft.   
Occlusive agents may be helpful, but some require diligent shampooing to remove the 
residue.  Occlusive substances reported to be beneficial include:  (mayonnaise, tub 
margarine, herbal oils, olive oil) but benefits have not been clinically demonstrated. 
 
Itôs often unclear if a specific product or remedy is effective or if the repeated 
shampooing, brushing, combing and hair drying results in the mechanical destruction of 
the lice.  Studies have shown significant reductions associated with hair drying, 
brushing, and the use of everyday hair conditioners (Lapeere et al. 2014). 
 
Table 8.34 Commonly used products for physical, cultural or mechanical management 
of head lice and uses. 
 
Type Example Products Uses 

combs 

 

 

 

botanical-based removal aid 

Walgreens Stop Lice Egg & 
Nit Removal System 
Veridian Electronic Comb 

Lice-B-Gone® 

De-Licer® 

Removes lice and nits. 
 
 
 
Eases removal by combing. 
Shampoo loosens nits and 
allows for easy removal by 
combing. 

 
Pediculicide options for head lice 
Most treatments for lice are shampoos left on the head for no more than 10 minutes.  
Most will not kill eggs so a second treatment is suggested.  Removing nits close to the 
head is usually included in the treatment instructions.  Most products warn against using 
the products on broken skin which is practically impossible given that lice-related itching 
usually leads to excoriation of the scalp which may be severe.  If repeated treatments 
fail, some physicians will prescribe higher levels of permethrin (5%) or resort to scabies 
treatments (e.g., crotamiton, sulfamethoxazole, trimethoprim, ivermectin, etc.).  These 
are extremely hazardous to children and not recommended as there are safe and 
effective alternatives. 
 
Emerging issues, new strategies and priorities for head lice 
Resistance has been reported to lindane, pyrethrins and permethrin-containing 
products.  None of the currently available pediculicides are adequately effective against 
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the egg stage. 
 
Table 8.36 Priorities for head lice. 
 

Research 
Efficacy of botanical pesticide products on head lice. 

Useful thresholds for pesticidal treatment. 

Effective, low-risk ovicides. 

 
Education 
Educational materials for school nurses and parents that facilitate accurate 
identification of head lice. 

Support materials for schools offering reduced-risk treatment advice. 

Effective head lice screening guidance, i.e. an emphasis should be placed on 
screening for nymph and adult head lice, not just nits.  The threshold for 
pesticidal treatment should be the presence of nymphs and adults, or a specified 
number of nits per cm2 of scalp. 

Regulatory 
Remove lindane and malathion-based products from the market.   
Prohibit ñno-nitò policies in public schools. 
 
Management 
Sound response strategies: stop all district level ñno-nitò policies, pesticidal 
treatments of school environments (classrooms, dormitories, buses, etc.). 

 
Additional resources for head lice management 
Burkhart, C.G. and C. N. Burkhart.  2006.  Safety and efficacy of pediculicides for head 
lice.  Expert Opinion on Drug Safety 5(1): 169-179. 
 
Center for Disease Control.  2013.  Head Lice.  
http://www.cdc.gov/parasites/lice/head/epi.html  
 
eXtension. 2014. IPM Action Plan for Head Lice. 
https://www.extension.org/pages/20989/ipm-action-plan-for-head-lice#.VL-7UkfF-qF  
 
Frankowski, B.L., and L.B. Weiner.  2002.  Head Lice.  Pediatrics Vol.  110(3): 638-643. 
 
Lapeere, Hilde; Brochez, Lieve; Vander Stichele, Robert H.; Remon, Jean-Paul; 

Lambert, Jo; Leybaert, Luc. Efficacy of Products to Remove Eggs of Pediculus 

humanus capitis (Phthiraptera: Pediculidae) From the Human Hair. Journal of Medical 

Entomology, February 2014 DOI: 10.1603/ME13106 

 

Pollack, R.J.  2011.  IdentifyUs, LLC.  Head Lice.  Comprehensive website that answers 
many questions about and related to head lice including removal methods.   

http://www.cdc.gov/parasites/lice/head/epi.html
https://www.extension.org/pages/20989/ipm-action-plan-for-head-lice#.VL-7UkfF-qF
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https://identify.us.com/idmybug/head-lice/index.html  
 
The American Academy of Pediatrics and the National Association of School Nurses   
http://www.nasn.org/PolicyAdvocacy/PositionPapersandReports/NASNPositionStateme

ntsFullView/tabid/462/ArticleId/40/Pediculosis-Management-in-the-School-Setting-

Revised-2011  

https://www.extension.org/pages/20989/school-ipm-action-plan-for-head-lice#.U_YL-

WJ0zIU 

 

 

MOSQUITOES 

There are approximately 175 species of mosquitoes in the continental United States.  
For management in and around schools, mosquito species can be divided into two 
types; nuisance species and vector species.  Vector species can spread disease and 
thus require more vigilance than nuisance species.  About 40 species of mosquitoes 
found in the US are medically important because they may transmit various forms of 
encephalitis, yellow fever, malaria, dengue and other conditions.  Of these, the 
encephalitis group is currently the most significant for the continental US, including 
West Nile virus, Eastern equine encephalitis, Western equine encephalitis, St. Louis 
encephalitis and California encephalitis. 
 
Table 8.37 Mosquito species most likely to be found in schools including diseases 
vectored, larval habitat, adult activity periods and geographic distribution. 
 

Common and 
species name 

Diseases vectored  
(or suspected) 

 
Larval habitat 

Adult activity 
periods 

Geographic 
distribution 

Northern house  
mosquito, Culex 
pipiens 

West Nile virus, St. Louis 
encephalitis, (eastern 
equine encephalitis) 

artificial containers, 
catch basins, 
ground pools 

dawn and 
dusk, night 

Northern US. 

Southern house  
mosquito, Culex 
quinquefasciatus 

West Nile virus, St. Louis 
encephalitis, (western 
equine encephalitis) 

artificial containers, 
catch basins, 
ground pools 

dawn and 
dusk, night 

Southern US. 

(No common name), 
Ochlerotatus  
japonicus 

West Nile virus, 
Japanese encephalitis, 
LaCrosse encephalitis 

artificial containers dawn and 
dusk, day 

19 Eastern 
states and 
spreading. 

Asian tiger mosquito, 
Aedes albopictus 

yellow fever, dengue, 
(California encephalitis) 

artificial containers day Southeastern 
US and 
moving north. 

Yellow fever 
mosquito, Aedes 
aegypti 

yellow fever, dengue artificial containers  dawn and 
dusk, day 

Southeastern 
US. 

 
Management strategies for mosquitoes vary depending upon which species are present 
and whether mosquito-vectored diseases pose a serious public health threat.  Some 
states have relatively few mosquito species, e.g., West Virginia with 29, while others 
have many, e.g., Texas with 84.  Climatic differences between regions as well as 

https://identify.us.com/idmybug/head-lice/index.html
http://www.nasn.org/PolicyAdvocacy/PositionPapersandReports/NASNPositionStatementsFullView/tabid/462/ArticleId/40/Pediculosis-Management-in-the-School-Setting-Revised-2011
http://www.nasn.org/PolicyAdvocacy/PositionPapersandReports/NASNPositionStatementsFullView/tabid/462/ArticleId/40/Pediculosis-Management-in-the-School-Setting-Revised-2011
http://www.nasn.org/PolicyAdvocacy/PositionPapersandReports/NASNPositionStatementsFullView/tabid/462/ArticleId/40/Pediculosis-Management-in-the-School-Setting-Revised-2011
https://www.extension.org/pages/20989/school-ipm-action-plan-for-head-lice#.U_YL-WJ0zIU
https://www.extension.org/pages/20989/school-ipm-action-plan-for-head-lice#.U_YL-WJ0zIU
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unusual weather patterns impact mosquito status.  For example, in northern areas 
where mosquito season begins in June and is over by October, management of 
mosquitoes at school is more easily accomplished.  Tropical and subtropical areas, and 
school with year-round calendars will have a longer, more challenging season. 
 
Effective management requires understanding the life cycle, behavior and dispersal 
ranges of mosquito species.  Some of the most common nuisance and vector species 
breed only in artificial containers and fly no more than a half mile from the site where 
eggs are deposited.  Other species breed only in salt marshes and are capable of flying 
five to ten miles or more.  Identification to species can save a great deal of trouble and 
reduce under or over-reaction to potential problems. 
 
Mosquitoes pass through four distinct life stages: egg, larva, pupa and adult.  Adult 
female mosquitoes bite animals including humans to obtain blood.  Blood provides 
protein for forming eggs.  A female lives two weeks on average, during which she may 
lay eggs in standing water up to ten times, 50-500 eggs at a time.  Suitable water for 
egg laying can include swamps, storm retention basins, culverts, ponds, lakes, natural 
tree holes, hollow stumps or artificial containers such as pots, cans, tires, plastic covers, 
or plugged rain gutters.  In general, anything that can hold water for four to seven days 
or more can provide a site for egg deposition. 
 
Eggs are deposited either individually or in groups called ñraftsò on the surface of water 
or on soil where flooding will produce puddles or pools.  Most eggs hatch within 48 
hours.  Larvae are called ñwrigglersò reflecting their movement in the water.  Wrigglers 
feed on organic debris and microorganisms, and breathe at the surface of the water 
through tubes.  After molting several times, a pupa is formed.  Pupae are C-shaped and 
sometimes called ñtumblersò because they will somersault below the surface of the 
water when disturbed.  Adults emerge from these puparia.  As long as watery habitat is 
available, the population gradually increases.  The entire life cycle varies from four to 30 
days, depending on the species. 
 
The recommendations below for mosquitoes in schools generally apply to the most 
common ñdomesticò mosquitoes that share the following characteristics: 
 

¶ widespread geographically; 

¶ breed in and around buildings in artificial containers; 

¶ always associated with humans; 

¶ typically small (<1/2 mile) flight range; 

¶ capable of transmitting disease. 
 
These species are relatively easily managed by school personnel by eliminating larval 
habitat around buildings.  However, your location may require special attention to other 
species.  For example, malaria is reintroduced to the US regularly but currently only 
poses a very limited health threat.  The malaria mosquitoes, Anopheles quadrimaculata 
and Anopheles freeborni, occur in only a few places and do not typically deposit eggs 
(oviposit) in and around buildings.  Thus, these species are not included for discussion 
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here. 
 
Some mosquitoes found around marsh habitats are capable of flying many miles, in 
which case, control may need to be area-wide.  If a school is near such sources and 
intervention is necessary, efforts will have to be coordinated with county or state 
mosquito abatement authorities.  Refer to your state departments of health for updates 
on medically important mosquito species in your area. 
 
Monitoring and inspection for mosquitoes 
The most effective monitoring method for mosquitoes is to look for larvae prior to the 
emergence of adults.  Larvae and pupae of common domestic species are found 
primarily in standing water in artificial containers located around the school building 
itself.  These sources can be inspected using a dipper to capture larvae and pupae if 
present.  A sketch or plot plan of the school grounds is helpful in recording locations 
where surveillance may be needed. 
 
If mosquito-borne diseases are a concern in your area, adult mosquitoes may be 
captured and preserved in between tissues in a small box or frozen for identification by 
mosquito specialists.  State or county public health agencies, or pest control companies 
in mosquito-prone areas may have specialists on staff. 
 
Cultural and physical options for mosquito management 
In general, identification and elimination of mosquito oviposition sites is more effective 
and less hazardous than attempting to eliminate adults.  Elimination of such pools on a 
weekly basis preempts the emergence of adults.  Adults, on the other hand, once flying, 
are difficult to control.  Adult control methods such as predators, traps, ñbug-zappersò 
etc, may not effectively reduce mosquito populations.  Keep in mind that during warm 
weather, mosquitoes can breed in any puddle of water that lasts more than four to 
seven days, depending on the temperature. 
 
Table 8.38 Management strategies for mosquitoes. 
 
a. Source elimination strategies. 
 

Å Identify anything outside that can hold water such as plastic, cans, containers, pots.  
Dispose, turn over or drill holes in such containers. 

Å Turn over wheelbarrows and other water-holding tools when not in use. 

Å Do not allow water to become stagnant in birdbaths, ornamental pools or other outside 
areas. 

Å Regularly inspect and clean out gutters and drainpipes. 

Å Cover dumpsters, trash and recycling receptacles to prevent water accumulation. 

Å Be aware of nearby piles of used tires, which have become important mosquito egg 
deposition (oviposition) sites. Remove or have holes drilled in them to drain water. 
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b. Habitat manipulation strategies for mosquitoes. 
 

Å Eliminate adult resting sites.  

Å Cut back or remove dense brush and other vegetation from around buildings. 

Å Keep grassy areas mowed. 

Å Promote natural breezes to discourage mosquito occurrence. 

Å Alter the landscaping to eliminate standing water. 

 
c. Strategies to avoid adult mosquitoes and bites. 
 

Å Make sure window and door screens are in good repair. 

Advise students to take the following precautions: 

Å Reduce outdoor exposure, especially at dawn, dusk and in the early evening during peak 
periods of mosquito activity in your location.  (Exception: day-biting species.) 

Å Avoid areas where mosquitoes tend to concentrateð tall grass, margins of wooded areas, 
or heavily wooded areas in dense vegetation. 

Å Avoid wearing dark colors.  Some mosquitoes and other biting flies are attracted to dark 
greens, browns and black.  They are less attracted to light-colored clothing, especially 
whites and yellows. 

 
Table 8.39 Commonly used products for physical, cultural or mechanical management 
of mosquitoes and uses. 
 
Type Example Products Uses 

netting 
 
 
window and door screens 
 
traps 

Readynet 
Mosquito Netting Curtain 
 
many 
 
Mega-CatchÊ Mosquito Trap 
Mosquito Magnet® 

Install over beds. 
Install over porches, doors. 
 
Install on windows and doors. 
 
Install outdoors to reduce adult 
populations. 

 
Biological control  
Biological organisms used to control mosquitoes include predators of larvae and adult 
mosquitoes, or formulations of naturally occurring mosquito parasites or diseases.  The 
latter are registered by EPA as pesticides and are covered in the next section. 
 
Many naturally-occurring fish are predators of mosquito larvae.  The killifish species 
Gambusia holbrooki and G. affinis (Cyprinodontidae) are native to southern and eastern 
US and have been used quite successfully for larval control in many situations.  
However, when translocated to new environments, these fish may compete unfavorably 
with local fish and other aquatic species.  Thus, Gambusia spp. should be used 
selectively in self-contained water bodies that are not fed or drained by natural 
waterways.  These include ornamental ponds, abandoned pools, mine pits, livestock 
waterers, fountains or large birdbaths.  Releasing Gambusia into waterways is illegal 
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in some states.  Efficacy and recommended stocking rates for Gambusia affinis are 
reviewed at www.rci.rutgers.edu/~insects/gamb2.htm 
 
While predators of adult mosquitoes such as bats and purple martins can be 
encouraged, they are opportunistic feeders and so will feed on many insects and may 
not have a noticeable impact. 
 
Pesticide options for mosquitoes 
Many states have laws governing the use of both chemical and biological pesticides in 
and around schools or other specific environments.  This is particularly true in the case 
of mosquito control which may involve applications of pesticides to natural bodies of 
water and thus may pose environmental hazards, and be regulated or managed under 
state and local mosquito control jurisdictions.  It is important to be informed about these 
factors prior to using pesticide options. 
  
If students will be in areas of high mosquito activity, advise parents of this fact so that 
precautions can be taken.  Insect repellents are considered to be pesticides by the EPA 
and as such, are not appropriate for application by staff to students.  Precautions should 
be taken to avoid repellents containing DEET which has been shown to generate 
adverse effects on the mammalian nervous system (Corbel et al. 2009).  Alternative, 
effective repellents are available.  Use of repellants is often governed by school policy. 
 
Larvicides are typically more effective and target-specific than adulticides.  Habitat 
modification is more permanent and preferred where possible.  Larvicides include 
bacteria specific to mosquito and fly larvae, insect growth regulators (IGRs), and chitin 
synthesis inhibitors (Table 8.38).  Conventional larvicides include several non-petroleum 
oils and monomolecular films. 
 
The timing of larvicide applications depends on the product.  Bacterial toxins must be 
consumed by the larvae and are usually applied well before the fourth molt.  IGRs must 
be applied later in the life cycle to upset the molting process.  Chitin synthesis inhibitors 
are effective throughout the entire larval life cycle.  Monomolecular films prevent the 
insect from remaining at the surface of the water by reducing surface tension, causing 
the larvae and pupae to die.  Non-petroleum oils kill larvae and pupae by suffocation.  
Conventional insecticides kill larvae at all stages and can be applied whenever larvae 
are present. 
 
Adulticides targeting mosquito adults and applied from the ground or air are generally 
the least efficient approach.  They are often applied as ultra-low-volume sprays in which 
small amounts of insecticide are dispersed either by truck-mounted equipment or from 
fixed-wing or rotary aircraft.  Pesticide droplets must contact the mosquito to be 
effective.  Mosquito abatement activities are often undertaken by municipality or county 
agencies. 

http://www.rci.rutgers.edu/~insects/gamb2.htm


 

135 

 

 
Table 8.40 Commonly used larvicidal products for mosquitoes. 
 
a. Biological formulations. 
 
Active ingredient Example products Uses 

Bacillus thuringiensis 
israelensis (Bti) 

 
 
Bacillus sphaericus 

Aquabac®    62637-3 
Mosquito Dunks®  6218-47 
Teknar®  2724-469 

 
VectoLex®   73049-20 

Slow release formulation in 
standing water, kills larvae. 
Not effective on pupae. 
 
Kills larvae, not effective on 
pupae (monitor early for 
larvae). Works in fresh water 
only. 

 
b. Examples of CAUTION-label formulations that are more toxic and/or have greater 
exposure potential. 
 
Active ingredient Example products Uses 

diflubenzuron  
 
 
 
ethoxylated alcohol 
 
 
 
 
 
methoprene 
 
 
 
 
monomolecular film 
 
 
 
 
oils 
 
 
 
spinosad 
 

Dimilin® 25W 400-470 
 
 
 
Agnique® MMF Granules 
 
 
 
 
 
Altosid®  2724-375 
 
 
 
 
Agnique®  53263-30 
 
 
 
 
BVA  2 Larvacide 70589-1 
Golden Bear  GB-1111 8329-
72 
 
Green Light Lawn & Garden 
Spray with Spinosad®  869-
245 

To reduce impacts on non-
target organisms, use only in 
artificial water bodies only. 
 
For the control of immature 
mosquitoes and midges.  
Breaks down surface water 
tension. 
 
Slow release insect growth 
regulator formula, prevents 
larvae/pupae from emerging. 
Can affect other non-target 
organisms. 
 
Apply to water. Surface 
tension weakens so larvae & 
pupae cannot stay on surface.  
Subsurface larvae unaffected. 
 
Apply to water surface to 
suffocate larvae & pupae. 
Subsurface larvae unaffected. 
 
To reduce impacts on non-
target organisms, use only in 
artificial water bodies only.   

 
Organophosphate products applied to water for larval control are not recommended. 
(e.g., temephos, Abate®) due to both human exposure concerns and the potential for 
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widespread non-target impacts.  Similarly, aerosol spraying, thermal fogging and/or 
Ultralow Volume (ULV) fogging for adult mosquitoes with organophosphate, carbamate 
or pyrethroid products is strongly discouraged, especially on school grounds.  Such 
tactics should only be initiated as a last resort by state mosquito abatement personnel 
as part of a strategic disease vector management program.  Should your school 
grounds be subject to such spraying, consider closing all ventilation intakes, be sure 
students are not present and advise parents of the date and time of such applications. 
 
Emerging issues, new strategies and priorities for mosquitoes 
The need for effective mosquito management tools will follow apace with the 
introduction of new mosquito species and new disease emergence in the US.  As such, 
mosquito management is a moving target.  Effective mosquito management requires 
increased knowledge, understanding of mosquito biology, communication with the 
public and coordination between managers at the school, community, county and state 
levels. 
 
Table 8.40 Priorities for mosquitoes. 
 

Education 
Importance of outdoor clutter control and proper waste handling to avoid standing water and 
mosquito oviposition. 
 
Importance of avoiding compaction and promoting infiltration in landscapes including turf to 
avoid standing water and mosquito oviposition. 
 
Efficacy of prevention plus larvicides as an alternative to fogging. 

 
Additional resources for mosquito management 
American Mosquito Control Association   
http://www.mosquito.org/index.php?option=com_content&view=article&id=37&Itemid=1
14 
 
Arizona Cooperative Extension.  2004.  Scorpions and Mosquitoes.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2004/may.pdf   
 
Florida Coordinating Council on Mosquito Control.  1998.  Mosquito Control Benefits 
and Risks: Integrated Mosquito Management.  In Florida Mosquito Control White Paper.   
 
Long, K.  2006.  IPM for Pennsylvania Schools: A How-to Manual.  PA IPM Program. 
 
National Park Service.  Mosquitoes.  In Integrated Pest Management Manual.  
www.nature.nps.gov/biology/ipm/manual/mosquito.cfm 
 
OôNeill, J.  1997.  Chapter 18.  Mosquitoes.  Pp. 837-880.  In Handbook of Pest Control.  
A. Mallis, ed. 
 
Rose, R.  2001.  Pesticides and Public Health: Integrated Methods of Mosquito 

http://www.mosquito.org/index.php?option=com_content&view=article&id=37&Itemid=114
http://www.mosquito.org/index.php?option=com_content&view=article&id=37&Itemid=114
http://cals.arizona.edu/urbanipm/pest_press/2004/may.pdf
http://www.nature.nps.gov/biology/ipm/manual/mosquito.cfm
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Management in Emerging Infectious Diseases.  7(1) CDC 
 
 

OCCASIONAL INVADERS AND OTHER INFREQUENT PESTS 

Several species of insects and other organisms that are generally not considered 
serious pests can invade a school building or become established on school grounds.  
These infrequent visitors may be present in landscaped areas but rarely cause 
significant issues in schools.  Many occasional invaders are drawn to the school by the 
presence of food in the form of plant feeding insects, leaf litter and trash or sources of 
moisture from irrigated landscapes or shelter including mulch and other ground cover. 
 
The elimination of conducive conditions that attract these pests is often the most 
effective approach to managing most occasional invaders.  A few occasional invaders 
are more problematic and may become established indoors for a few days to several 
weeks. 
 
Physical and mechanical measures may be required to prevent occasional invaders 
from accessing school buildings.   
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Table 8.42 Occasional invaders most likely to be encountered in and around schools. 
 

Common and species name Geographic distribution 

Asian lady beetle, Harmonia axyridis Eastern and Midwestern US. 

Amphipods or scuds, Class Crustacia, 
Order Amphipoda 

Throughout the US. 

Booklice, Liposcelis corrodens Throughout the US. 

Boxelder bugs, Boisea trivittata Midwestern and West Central US. 

Centipedes, Class Chilopoda Throughout the US. 

Clover mite, Class Arachnida, Order 
Acari 

Throughout the US. 

Crickets, Gryllus spp. Throughout the US. 

Earwigs, Order Dermaptera Throughout the US. 

Firebrats Throughout the US. 

Fleas Throughout the US. 

Millipedes, Class Diplopoda Throughout the US. 

Pillbugs and sowbugs, Class 
Crustacea, Order Isopoda 

Throughout the US. 

Slugs and snails, Class Gastropoda Throughout the US. 

Snakes Throughout the US. 

Scorpions, Class Arachnida, Order 
Scorpiones 

Southwestern US. 

Silverfish Throughout the US. 

Springtails, Order Collembola Throughout the US. 

Stored product moths and beetles Throughout the US. 

Wood-boring beetles Throughout the US. 

 
Monitoring and inspection for occasional invaders 
This is a very diverse group.  Although many have common requirements for food, 
water or shelter, identification of the individual pest is required whenever one of these 
occasional invaders is found in a school.  Any insects or other arthropods that are 
collected for identification purposes should be placed in a vial instead of plastic bags or 
tape to preserve key identifying characters. 
 
Adhesive-coated traps are the best monitoring method for most occasional invaders.  
For some, special traps are available including pheromone traps for stored product 
moths and beetles. 
 
Inspections for occasional invaders should be focused around doorways and at the 
exterior perimeter of the building particularly in areas where vegetation is present close 
to the structure. 
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Overwintering occasional invaders such as boxelder bugs or Asian lady beetles enter 
school buildings in late summer or early autumn through cracks or openings under 
siding, around flashing, or through weep holes.  These insects congregate in voids such 
as attics or crawlspaces.  In the early spring, during periods of warm weather, they may 
be observed on window ledges or emerge from around light fixtures.  For overwintering 
invaders, removal using a vacuum can be effective. 
 
Cultural and physical options for occasional invader/infrequent pest management 
Cultural, physical and mechanical management options are preferred and include 
eliminating harborage.  Vegetation should be trimmed so that it does not contact 
structures and mulch should be raked away from the structure.  Moisture reduction 
including repairing leaks, improving drainage, reducing irrigation and dehumidifying 
often helps discourage occasional invaders.  Sealing potential entry points such as 
holes in walls and the installation of door sweeps and screens are good exclusion 
techniques for occasional invaders. 
 
Table 8.43 Cultural and physical strategies for occasional invaders. 
 

¶ Remove individual pests using a vacuum where practical. 

¶ Adhesive sticky traps can be used to catch individual or small numbers of crawling 
occasional invaders indoors. 

¶ Use the least amount of landscaping/irrigation in areas adjacent to the structure and trim 
vegetation away from buildings to prevent access. 

¶ Eliminate access points where occasional invaders might enter by sealing cracks and 
exposed pipe chases, installing door sweeps and screens, repairing door and window 
seals, etc. 

¶ Place exterior trash cans and dumpsters away from building entrances. 

¶ Fix plumbing leaks, improve drainage to prevent water accumulation near the building 
and clean gutters that hold water. 

¶ Eliminate harborage.  Remove mulch from building foundations to reduce harborage. Do 
not allow grass clippings or leaf litter to accumulate adjacent to school buildings.  
Remove debris, clutter or materials that are stored against perimeter walls. Properly 
remove feral cats or other animals to avoid flea problems. 

¶ Position exterior lighting to avoid attracting crawling and flying insects to building 
entryways at night. Where possible, use reflective instead of direct lighting. 

¶ Use sodium vapor lights or yellow bulbs for exterior lighting to reduce attraction to 
insects. 
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Table 8.44 Commonly used products for physical, cultural or mechanical management 
of occasional invaders and uses. 
 
Type Example Products Uses 

door sweeps and seals 
 
 
 
insect monitors, glue boards 
 
 
 
window and door screens 
 

Sealeze Weatherseal 
 
 
 
Catchmaster® 
 
 
 
many 

Close gap between bottom of 
door and sill, and between 
edges of door and frame. 
 
Install near potential entry 
points and harborages to 
reduce populations/intercept 
individuals. 
 
Install over windows and 
doorways. 

 
Pesticide options for occasional invader/infrequent pest management 
Pesticides are rarely necessary for occasional invaders.  However, if established 
populations are present in exterior perimeter locations and non-chemical methods are 
unsuccessful in achieving adequate control, crack and crevice or spot applications of a 
pesticide product may be required.  These treatments should be directed into suspected 
harborages for the specific pest. 
 
Pesticide treatments are not recommended for overwintering occasional invaders that 
are present inside a building. 
 
Pesticide options that reduce potential for exposure include insecticide baits in enclosed 
bait stations.  A limited number of effective baits are available for specific occasional 
invaders.  If granular baits are needed, these should be used in tamper resistant bait 
stations if available for the target pest. 
 
Pesticide options that increase potential for exposure for students, staff and other facility 
users include spray formulations applied to exposed surfaces or broadcast granular 
products. 
 
Table 8.45 Insecticide products for occasional invaders. 
 
a. Example products carrying a CAUTION label or exempt from EPA registration, in 
formulations that reduce potential for exposure. 

Active ingredient Example products Uses 

none   
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b. CAUTION-label or exempt formulations with moderate potential for exposure. 
 
Active ingredient Example products Uses 

boric acid 
 
diatomaceous earth 
 
disodium octaborate 

tetrahydrate 
 
limestone 

Borid®  9444-195 
 
Concern®  50932-12 
 
Boracide®  64405-7 
 
NIC 235 Pro Organic® (EPA 

Exempt) 

Dust formulation.  To reduce 
exposure hazard, use only in 
voids that will be sealed after 
use. 

orthoboric acid 
 
 
 
indoxacarb 

Niban Granular Bait®  64405-
2 

Provaunt®  352-716 
 
Advion Mole Cricket Bait®  

352-651 

Granular formulations. To 
reduce exposure hazard, use 
only in voids that will be sealed 
after use. 

boric acid PT 240 Permadust®  499-384 Pressurized aerosol. 

 
c. Example CAUTION-label formulations with greater toxicity and/or potential for toxicity 
and/or exposure.  Use less toxic options. 
 
Active ingredient Example products Uses 

bifenthrin 
 

Talstar®  P 279-3206 
 

Liquids spray applied to 
exposed interior or exterior 
surfaces.  Reduce exposure 
by using these products in 
cracks and crevices only. 

chlorfenapyr 
 

Phantom®  241-392 
 

cyfluthrin 
 

Tempo® Ultra SC 432-1363 
 

cypermethrin 
 

Demon® EC  100-1004 
 

deltamethrin 
 
indoxacarb 

Suspend® SC  432-763 
 
ArilonÊ 352-776 

 
lambda cyhalothrin 

 
Demand® CS  100-1066 
 

rosemary oil Ecoexempt® 2C  67425-20 

 
Table 8.46 Priorities for occasional invaders. 
 

Research 
Development of targeted baits. 
 

Efficacy of botanical pesticide products on arthropod occasional invaders. 
 

Education 
Support materials for PMPs and others on effective baiting strategies for individual occasional 
invaders. 

 



 

142 

 

Additional resources for occasional invader/infrequent pest management 
Arizona Cooperative Extension.  2004.  Scorpions and Mosquitoes.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2004/may.pdf   
 
Daar, S., T. Drlik, H. Olkowski and W. Olkowski.  1997.  Chapter 13.  IPM for scorpions 
in schools.  pp. 103-105.  Chapter 14.  IPM for silverfish, firebrats and booklice in 
schools.  pp. 107-110.  In IPM for Schools: A How-to Manual.  Line drawings, 
identification, communication, monitoring, management.  
http://www.birc.org/SchoolManual.pdf 
 
University of Florida.  2006.  Occasional Invaders.  A poster of 14 yard- and home-
invading creatures, from slugs to centipedes.  http://ifasbooks.ifas.ufl.edu/p-275-
occasional-invaders.aspx  
 

RODENTS 

Mice and rats are common problems in and around schools.  Rodents cause fires by 
gnawing on electrical wires and transmit pathogens, and are associated with allergens 
and asthma triggers and should not be tolerated.  Effective, low hazard options are 
available to eliminate rodents. 
 
The house mouse weighs about one-half ounce and is three to four inches in length with 
a dark tail of about the same length.  Its rod-shaped feces are pointed at each end 
about ıò long.  Mouse problems can occur at any time of year and are particularly likely 
in the fall when outdoor temperatures begin to cool.  Open access points as small as ıò 
in diameter act like beacons, attracting rodents with warm air and food smells. 
 
House mice can survive without water.  Normway rats require daily access to water.  
Norway and roof rats are up to 16ò in length including the tail.  Norway rats have small 
ears, tails shorter than head plus body, and capsule-shaped droppings.  Roof rat ears 
are large, tails are longer than head plus body, and droppings are elongated with more 
sharply pointed ends.  Norway rats reach 11 oz. at adulthood; roof rats rarely exceed 7 
oz. 
 

http://cals.arizona.edu/urbanipm/pest_press/2004/may.pdf
http://www.birc.org/SchoolManual.pdf
http://ifasbooks.ifas.ufl.edu/p-275-occasional-invaders.aspx
http://ifasbooks.ifas.ufl.edu/p-275-occasional-invaders.aspx
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Table 8.47 Rodents most likely to be encountered in and around schools. 
 

Common and species name Geographic distribution 

House mouse, Mus musculus Throughout the US. 

Norway rat, Rattus norvegicus Throughout the US. 

Roof rat, Rattus rattus Lower east, Gulf and Pacific coastal states and 
north to Arkansas in the Mississippi River 
Valley and into Central TX 

Deer Mice Peromyscus maniculatus Fairly widespread across the U.S, with the 
major exception being the southeast United 
States and the far north. 

 
Monitoring and inspection for rodents 
Rodent problems typically have obvious signs including droppings and pilfered food for 
mice and rats, and gnaw and grease marks for rats.  Grease marks are dark oil stains 
from rats rubbing against surfaces along travel ways, entry points, corners, etc.  These 
signs are most likely to be found along linear pathways including corners between walls 
and floors, along the base of foundations, along pipes or electrical conduits, etc.  Rats 
and mice are more likely to be sighted from dusk through dawn. 
 
Mice typically travel 30 feet or less from nesting sites so an intensive search near 
droppings or other signs will often uncover the nest in wall voids, cardboard boxes, 
wooden or plastic pallets, heating units, vending machines, appliances or kitchen 
equipment. 
 
Norway rat burrows are typically found in existing cavities, softer soil, eroded areas 
adjacent to masonry or rocks, and where hard surfaces such as sidewalks or 
foundations meet soil.  Entry holes are clean and smooth and may have grease marks 
on any hard edge.  Inactive burrows may be obscured by plant growth, spider webs or 
debris.  These rats may use ground-level and below ground-level air vents and air vent 
wells to gain access to buildings.  Norway rats will travel from 100 to 300 feet in search 
of food, but are known to travel up to 500 feet.  
 
Roof rats prefer elevated nesting sites including attics, walls, roofs, the tops of palms 
and other trees, and vine-covered fences and walls.  Roof rats will travel from 25 to 100 
feet from their nest and up to 1000 feet when searching for food or new nesting 
locations.  Roof rats may use downspouts, gutters and other structures to climb up and 
around buildings. 
 
Rats often become active at dusk and can be seen traveling to food or water sources.  
Rats generally feed after dark and prior to dawn.  Rats are active climbers and 
swimmers. 
 
Cultural and physical options for rodent management 
Outdoors in rural and many suburban environments, rodents face many natural 
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enemies including very effective predators such as raptors, coyotes, dogs and cats.  In 
urban environments, biological control is typically insufficient to suppress outdoor 
populations which readily move into and adjacent to unprotected structures. 
 
Non-chemical measures including habitat modification, exclusion and sanitation are 
very effective in eliminating rodent problems.  A juvenile mouse can squeeze through a 
hole the size of a pencil diameter; and adult can enter through a dime-sized hole.  The 
first line of defense against mouse problems should include sealing up entry holes, 
cleaning up clutter inside classrooms, storage and other areas, and storing items off the 
floor to allow proper cleaning and inspection.  A rat can enter through a İò gap.  For 
rats, exclusion, maintaining exterior trash handling areas clean and removing or 
trimming any vegetation that obscures the ground should be primary strategies. 
 
For roof rats, pay particular attention to closing gaps under flashing and around 
plumbing and electrical penetrations.  Trim tree branches overhanging or touching 
buildings.  
 
Glue boards and live traps can result in prolonged suffering and so are less preferred 
then snap traps which typically but not always result in a swift death.  Snap traps can be 
baited with various attractants including food items and cotton string.  Peanut butter is 
often used including to stick other foods to the trigger, however this strategy is not 
recommended to avoid severe allergic reactions by students or staff with peanut 
allergies.  Snap traps can also be placed in cardboard or plastic boxes designed to hold 
snap traps.  Snap traps should not be used in classrooms unless they are placed in 
tamper-resistant containers or other areas inaccessible to students.  Alternatively, snap 
traps they may be set at night and removed in the morning before students arrive. 
These should be labeled with a number and marked on a diagram to ensure all are 
recovered.  Electronic devices (e.g., Rat Zappers) may also be used in place of snap 
traps. 
 
Both Norway and roof rats are ñneophobicò, hesitant to interact with new objects placed 
in their environments.  Pre-baiting is a strategy used to to improve the efficacy of these 
devices by first placing the baited device without setting it.  After rats begin taking the 
bait, the device is set.  After setting, check the device daily until captures cease.  Do not 
move the device to a new location during this period.  Place traps along runways, e.g., 
along walls, with the trigger side of the trap intersecting the runway, i.e., agains the wall.  
Select items for bait that rats are already feeding on, e.g., catsup packages, bread.  
Generally roof rats prefer fruit and nuts.  Norway rats prefer meat or fish.  Other 
effective baits include chocolate and dry oatmeal.  Using a variety of baits can help you 
identify the most effective bait.  Pregnant female rats can be attracted to traps baited 
with cotton balls or string for nesting material. The effectiveness of any trapping 
program will be greatly diminished if competing sources of food are not eliminated first. 
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Table 8.48 Cultural and physical strategies for rodents. 
 

¶ Seal any openings greater than ıò diameter in foundations, walls, fascia, roof; screen 
vents; install door sweeps to prevent access. 

¶ Install heavy-gauge kick plates at the base of any doors with evidence of rodent gnawing. 

¶ Remove or trim ground cover and other landscape plants to expose ground and 
discourage rodent travel ways and rat burrowing. 

¶ Avoid landscaping that creates ideal habitat for burrows including stone walls with 
unsealed gaps. 

¶ Place exterior trash cans and dumpsters away from building entrances to avoid attracting 
rodents to building. 

¶ Use exterior trash receptacles with tight-fitting or spring-loaded lids.  Use self-contained, 
leak-proof compactors instead of dumpsters, or at least use dumpsters with tight-fitting 
lids.  

¶ Empty exterior trash receptacles daily at the end of each day. 

¶ Fix plumbing leaks, improve drainage to prevent water accumulation near the building. 

¶ Clean gutters to prevent water retention. 

¶ Remove mulch from building foundations to reduce harborage.  Do not allow grass 
clippings or leaf litter to accumulate adjacent to school buildings. 

¶ Remove debris, clutter or stored materials from building exterior and adjacent areas to 
reduce harborage and permit proper cleaning and inspection. 

¶ Remove clutter and items stored on floor in interior entryways, storage and other areas to 
reduce harborage and permit proper cleaning and inspection. 

¶ Place non-toxic monitoring bait blocks (e.g., Detex® with Biomarker) in tamper-resistant 
stations in non-visible, inaccessible areas and check regularly for feeding.  Use black 
light to detect biomarker in rodent feces to identify travel routes and optimal placement 
for traps. 

¶ Visually inspect vulnerable areas (e.g., food service, custodial closets, laundry rooms, 
vending areas, garages, under sinks, sill plates, crawlspaces, etc.) for droppings or 
grease marks. 

¶ Place glue boards, snap traps, shock traps and/or live traps in non-visible, inaccessible 
areas to trap rodents. 

¶ Clean up droppings, grease marks and urine promptly using water, detergent and 
disinfectant or bioremediation (microbe-based) or an enzyme-based cleaner and wearing 
proper personal protective equipment. (See Harrison 1999 below.) 

¶ Fill in inactive burrows with appropriate filler, e.g., mortar for burrows in or under 
concrete, soil. 

¶ If rats are entering through floor drains, seal these with hardware cloth with mesh smaller 
than İò.  

¶ During construction and renovation projects, ensure that all contractors are removing 
food trash daily and that no food trash is left behind in wall voids, etc.  Ensure that pest 
management is ongoing prior to and during construction.  Complete a full pest inspection 
prior to taking possession of new buildings to identify any pest situations that are the 
responsibility of the contractor are resolved. 
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Table 8.49 Commonly used products for physical, cultural or mechanical management 
of rodents and uses. 
 
Type Example Products Uses 

barriers 
 
 
 
 
 
door sweeps 
 
 
 
electronic traps 
 
 
glue boards 
 
 
 
 
 
 
live traps 
 
 
monitoring/tracking bait bocks 
 
 
 
 
 
 
screen 
 
sealants 
 
 
snap traps 
 
 

hardware cloth, sheet metal, 
steel wool, Stuf-fit® Copper 
Mesh 

 
 
 
Sealeze Weatherseal 
 
 
 
Rat Zapper® 
Victor® Electronic Rat Trap 
 
 
Catchmaster® 72MB Mouse 

Glue Board 
D-Sect® Custom Glueboard 
M320 Mouse & Roach Glue 

Trap 
 
Ketch-All® Multiple Catch 

Mouse Trap 
 
Detex® with Biomarker 
NoTox Mini Blocks 
 
 
 
 
 
many 
 
many 
 
 
Victor® Rat & Mouse Snap 

Traps 

Use to close potential entries 
including those around 
foundations, eaves, roofs, 
plumbing and electrical 
penetrations. 
 
Close gap between bottom of 
door and sill, and between 
edges of door and frame. 
 
Place in areas inaccessible to 
children 
 
 
 
Place in areas inaccessible to 
children. 
 
 
 
Place in areas inaccessible to 
children. 
 
Place in bait station, monitor 
for feeding activity.  Track 
rodent droppings contaminated 
with biomarker using 
blacklight.  NoTox uses red 
dye for ready visibility. 
 
Cover vents. 
 
Seal all openings ıò in 
diameter or larger. 
 
Seal cracks, crevices including 
edges of wall- 
mounted equipment. 

 
Pesticide options for rodent management 
Where non-chemical measures are inadequate, rodenticides can be used in a manner 
that greatly reduces potential for non-target exposure.  Use of rodenticides indoors is 
rarely required in school settings.   
 
Place bait-block formulations on rods in tamper-resistant bait stations that are secured 
so that they cannot be easily moved, e.g., attached to permanent masonry or 40 lb. 
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concrete blocks.  Tamper-resistant bait stations are required for all outdoor, above-
ground placements of second-generation anticoagulant rodenticides, and for indoor 
applications where exposure to children, pets or non-target animals is possible. 
 
Pesticide options that increase potential for exposure for students, staff and other facility 
users include pelleted formulations used outside of burrows, place packs, granular, dust 
or liquid formulations.  Phosphine fumigants have been associated with accidental 
poisonings; use around school buildings is now prohibited.  Rodenticide tracking 
powders are not needed; talcum powder can be used if rodents need to be tracked. 
 
Table 8.50 Pesticide products for rodents. 
 
a. Example rodenticides carrying a CAUTION label, in formulations that reduce potential 
for exposure. 
 
Active ingredient Example products Uses 

First-generation 
anticoagulatns: 

diphacinone 

 

Second-generation 
anticoagulants: 

brodifacoum 

 

 

DitracÈ All Weather BLOXÊ 
12455-80 

 

 

FinalÈ All Weather BLOXÊ 
12455-89 

Weatherblok® XT 100-1055 

 

 

Place on rod in tamper-
resistant bait station secured 
such that it cannot be moved. 

 

bromadiolone 

 

Contrac® All Weather 
BLOXÊ 12455-79 

Maki® Mini Blocks 7173-202 

 

 

 

difethialone  

 

Non-anticoagulants: 

bromethalin  

 

Generation® Mini-Blocks 
7173-218 

 

Fastrac® All Weather BLOXÊ 
12455-95 
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b. Example CAUTION-label or exempt formulations with greater potential for exposure.  
Due to great potential for rodents to translocate non-block formulations, these are not 
recommended for use deep in burrows only, and only when lesser risk alternatives are 
not adequate. 
 
Active ingredient Example products Uses 

Second-generation 
anticoagulants: 
brodifacoum 
 
bromadiolone 
 
 
 
 
difethialone 
 
Non-anticoagulants: 

bromethalin 

 
 
Talon®-G Mini-Pellets 100-
1057 
 
Maki® Parafinized Pellets 
7173-187 
 
 
 
Generation® Pellets 7173-205 
 
 
Fastrac® Pellets 12455-137 

 
 
Place deep inside burrows to 
reduce potential for 
translocation (movement of 
pellets to unintended 
locations). 

 
c. Example rodenticides with greater potential for toxicity and/or exposure.  Not 
recommended for use in schools. 
 
Active ingredient Example products Uses 

First-generation 
anticoagulants: 
diphacinone 
 
 
chlorophacinone 
 
Second-generation 
anticoagulants: 
bromadiolone 
 
 
 
 
Non-antocoagulants: 
zinc phosphide 

 
 
Ditrac® Tracking Powder 
12455-56 
 
Rozol® Tracking Powder 
7173-113 
 
 
Final® Ready-to-Use Place 
Pak 12455-91 
 
Contrac® Ready-to-Use 
Place Pak 12455-76 
 
ZP® Tracking 
Powder12455-16 

 
 
Dust applied to burrows, 
voids and subject to 
translocation to other 
surfaces. 
 
 
Treated seed applied in 
packets or scattered, 
subject to translocation. 
 
 
 
 
Dust applied to burrows, 
voids and subject to 
translocation to other 
surfaces. 
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Table 8.51 Priorities for rodents. 
 

Research 
Best practices for monitoring with non-toxic bait blocks. 
 
Best practices to keep rodents out during construction.  
 
Deterring rodents from entering school property when neighboring agricultural fields are 
harvested.   
 
Education 
Connection between rodents and asthma. 

 
Additional resources for rodent management 
Arizona Cooperative Extension.  2004.  House Mouse.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2004/dec.pdf   
 
Arizona Cooperative Extension.  2004.  Mice and Roaches.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2004/feb.pdf   
 
Corrigan, R.M.  1997.  Chapter 1.  Rats and mice.  Pp. 11-105.  In Handbook of Pest 
Control.  A. Mallis, ed.  GIE Media, Richfield, OH. 
 
Corrigan, R.M.  2001.  Rodent Control: A Practical Guide for Pest Management 
Professionals.  Moreland, D., ed. GIE Media.  355 pp.  
 
Daar, S., T. Drlik, H. Olkowski and W. Olkowski.  1997.  Chapter 12.  IPM for rats and 
mice in schools.  Pp. 87-102.  In IPM for Schools: A How-to Manual.  Line drawings, 
identification, communication, monitoring, management.  
http://www.birc.org/SchoolManual.pdf 
 
Harrison, F.J.  1999.  Protection from Rodent-Borne Diseases with Special Emphasis on 
Occupational Exposure to Hantavirus.  Armed Forces Pest Management Board 
Technical Information Memorandum No. 41.  
http://www.afpmb.org/sites/default/files/pubs/techguides/tg41.pdf  
 
US EPA.   Controlling Rodents and Regulating Rodenticides.   
www.epa.gov/oppsrrd1/reregistration/rodenticides/finalriskdecision.htm  

http://cals.arizona.edu/urbanipm/pest_press/2004/dec.pdf
http://cals.arizona.edu/urbanipm/pest_press/2004/feb.pdf
http://www.birc.org/SchoolManual.pdf
http://www.afpmb.org/sites/default/files/pubs/techguides/tg41.pdf
http://www.epa.gov/oppsrrd1/reregistration/rodenticides/finalriskdecision.htm
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SPIDERS 

Spiders (Order Araneae) are often more of a perceived pest than a clinical risk.  There 
are several species capable of inflicting a harmful bite, but relatively few envenomations 
result in long-term injury.  Spiders generally will not bite unless accidentally trapped 
against the skin or grabbed.  Some species actively guard their egg sacs or young.  
Many spider species are too weak to puncture human skin.  When envenomation does 
occur, mild reactions may include slight swelling, inflammation, burning or itching 
sensations lasting a few hours.  Spiders of medical significance include widow spiders 
(Latrodectus spp.), recluse spiders (Loxosceles spp.) and yellow sac spiders 
(Cheiracanthium spp.). 
 
Spiders are often mistakenly implicated by medical professionals when patients present 
skin lesions.  Spiders are often misidentified, including in areas outside of known 
geographic ranges.  A US study showed that of 600 suspected brown recluse spiders 
submitted for identification from California, only one was a brown recluse, collected from 
a home of a family that had moved from Missouri, within the known geographic range of 
the insect.  Very few fatalities occur, usually fewer than three annually. 
 
Widow spiders have a neurotoxin in their venom, which is potentially lethal.  In the 
United States approximately six percent of the reported bites prove to be potentially 
fatal.  Most often it is children under 18 kg (40 lbs.), hypertensive individuals or elderly 
with immune deficiencies who are compromised, therefore, most sensitive.  The 
majority of all widow bites (70%-80%) result in a local painful reaction. 
 
There are 11 native recluse species in the US.  Additionally, two non-native species of 
recluse species are found in certain areas: Latrodectus rufescens (Mediterranean 
recluse) and Latrodectus laeta (Chilean recluse).  Recluse bites initially produce a 
reddened area which may form a bulls-eye lesion and blister, and eventually may give 
rise to a necrotic wound (an open, weeping wound characterized by dead tissues and 
slow healing).  If not tended to, this can lead to disfiguring scarring.  Recluse bites are 
rarely fatal. 
 
Sac spiders have been reported as responsible for more bites than any other spiders.  A 
yellow sac spider bite may result in immediate pain followed by redness and a burning 
sensation at the site of the bite, perhaps with blistering and swelling.  Rarely does an 
open sore develop. 
 
At the present time there is no scientific evidence to support the theory that Hobo 
spiders, Tegenaria agrestis, aggressive house spider, T. domestica, or the giant house 
spider, T. duellica, have necrotizing venom.  Spider bites may cause immediate pain 
followed by redness and a burning sensation at the site of the bite, perhaps with 
blistering and swelling.  Spiders are beneficial predators that reduce pest populations 
(flies, crickets, mites, etc.) in and around buildings.  Wholesale destruction of spiders 
should be avoided.  
 
Table 8.52 Spider species most likely to be encountered in or around schools and other 
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structures. 
 

Common and species name Geographic distribution  

Cobweb or Black Widow Spiders 
(Theridiidae), Latrodectus mactans, L. 
hesperus, L. geometricus, L. bishopi, 
L. variolus, Steatoda spp., Theridion 
spp. 

Throughout the US. 

Orb Weaver Spiders (Araneidae), 
Argiope spp.,  Neoscona spp., 
Tetragnatha spp., 

 Throughout the US. 

Funnel Web or Hobo Spiders 
(Agelenidae), Tegenaria agrestis, T. 
domestica, T. duellica, Agelenopsis. 

T. agrestis occurs from Idaho to Vancouver ad 
Winnipeg.  

Cellar Spiders (Pholcidae), Psilochorus 
spp., Physocyclus spp. 

Throughout the US. 

Wolf Spiders (Lycosidae), Schizocosa 
spp., Hogna spp., Rabidosa spp., 
Pardosa spp. 

Throughout the US. 

Jumping Spiders (Salticidae), 
Menemerus bivittatus, Phidippus spp., 
Anasaitis canosa. 

Throughout the US. 

Nursery Web Spiders (Pisauridae), 
Pisaurina spp. 

Throughout the US. 

Crab Spiders (Thomisidae and 
Philodromidae), Misumenops spp., 
Xysticus spp., Tmarus angulatus, 
Coriarachne brunneipes, Tibellus sp. 
and Philodromus sp. 

Throughout the US. 

Spitting spiders (Scytodidae), Scytodes 
spp. 

Throughout the US. 

Woodlouse spider (Dysderidae), 
Dysdera crocata. 

Generally east of the Mississippi R. 

Recluse spiders (Loxoscelidae), 
Loxosceles reclusa, L. deserta, L. 
arizonica. 

 L. reclusa is found south to the Gulf of Mexico, 
north to Illinois, west to Oklahoma and east to 
Tennessee and Georgia; L. deserta in 
southeastern California and western Arizona; L. 
arizonica in south central Arizona. 

Tarantula (Theraphosidae), 
Aphonopelma chalcodes, Eurypelma 
californicum. 

Texas, Oklahoma and west to southern 
California. 

Sac spiders (Clubionidae), 
Cheiracanthium spp. 

Throughout the US. 
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Monitoring and inspection for spiders 
Monitor for outdoor spiders at night with a flashlight or head lamp.  This is the time when 
they are most visible.  When making your inspections, focus on areas that are dark and 
undisturbed during the day, but not necessarily close to the ground.  Check small cracks 
and crevices from the foundation to the eaves of buildings, under outdoor furniture, piles 
of wood, bricks, stones, around burrows, water meter and irrigation boxes, sheds, etc.  
Indoor spiders often become trapped on sticky traps. 
  
Non-chemical management for spiders 
General cleaning, reducing clutter, and harborage, can help reduce numbers.  
Vacuuming of webs, egg sacs and spiders is the most instant control method.  Clothing 
and foot wear should be removed from floor areas in locker rooms, and other storage 
spaces.  Many bites are sustained when putting on shoes or clothing that has lain on 
the floor. 
 
Outside, remove piles of debris, wood and rock.  Fill cracks in walls and foundations 
with mortar or concrete sealant.  Remove heavy vegetation and leaf litter around the 
foundation.  Remove spider webs from the outside of buildings using a telescoping-
handled brush, or wash off with a high-pressure hose. 
 
Good exclusion practices include: 

¶ Tight-fitting screens on windows and doors; also install weather stripping and 
door sweeps. 

¶ Seal cracks and crevices where spiders can enter buildings. 

¶ Equip vents in soffits, foundations, and roof gables with tight-fitting screens. 

¶ To avoid attracting insects that spiders feed on to buildings, install yellow light 
bulbs or sodium vapor light fixtures outdoors; locate lights away from the building 
(e.g., on a light pole);and/or turn off exterior lights when not needed. 

¶ Tape the edges of cardboard boxes to prevent spider entry. 

¶ Use plastic bags (sealed) to store loose items in storage areas. 
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Table 8.53 Commonly used products for physical, cultural or mechanical management 
of spiders and uses. 
 
Type Example Products Uses 

brush 
 
 
 
sealant 
 
 
 
 
 
 
 
vacuum, HEPA filtered 
 
 
 
 
weep-hole guards 

Quickie Telescoping Web 
Duster 

Webster 
 
many 
 
 
 
 
 
 
 
Sierra Backpack Vacuum 
Atrix Express Plus Bug 

Vacuum 
ProTeam Vacuum 
 
many 

Brush on telescoping pole 
used to remove spiders, egg 
cases, webbing. 
 
Seal small gaps and openings 
to discourage spider webbing 
over openings which can be 
difficult to brush away.  Do not 
seal essential openings, e.g., 
weep holes, drains for 
screened windows. 
 
Vacuum removal of spiders, 
egg cases, webbing. 
 
 
 
Pervious material (screen, 
cotton wick) placed in weep 
holes to discourage spider 
webbing over openings which 
can be difficult to brush away. 

 
Pesticide options for spider management 
Vacuuming or sweeping away individual exposed spiders and egg sacs is far more 
effective than non-residual pesticides and many residual pesticides as well.  Pesticide 
applications are generally unnecessary and often ineffective in reducing spider 
complaints.  Existing egg sacs are often unaffected by aerosols.  Residual liquid sprays 
applied to the outside perimeter of buildings are not very effective for species that 
display web-sitting behavior.  Pesticide space treatments often fail to contact spiders in 
protected daylight harborages.  Several species are affected minimally even if fully 
exposed.  Barrier applications of residual-active pesticides to exposed impervious 
surfaces including foundations, walls, walkways and driveways are prone to runoff into 
surface water and should be avoided. 
 
Non-repellent dust formulations applied to webs are often more effective.  Residual 
dusts can be applied to voids and inaccessible areas where spiders hide.  Wettable 
powders or microencapsulated formulations of residual pesticides are sometimes 
applied to corners, in storage areas, etc. to control active hunting spiders and reduce 
reestablishment of new spiders.  Aerosol flushing agents such as pyrethrins, though 
ineffective by themselves in providing long-term control, can cause spiders to move 
about so that they can be removed with a vacuum. 
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Table 8.54 Commonly used pesticides for spiders. 
 

a. Examples of insecticides carrying a CAUTION label or exempt from EPA registration, 
in formulations that reduce potential for exposure. 
 

Active ingredient Example Products  Uses 

undisclosed non-
hazardous substances 
as defined by OSHAôs 
hazard communication 
standard 29 CFR 
1910.1200 

Dr. Tôs Cobweb Eliminator 
 

Breaks down the spider web 
attachment points and makes 
for easy to remove.  A 
residue remains that makes 
reformation of the web 
difficult.  May be applied to 
wood, painted surfaces, vinyl, 
fiberglass, concrete, masonry 
or metal surfaces. 
 

2-phenethyl propionate. EcoPCO® ACU  67425-14-655 Aerosol. 

2-phenethyl propionate, 
pyrethrins 

 

EcoPCO® AR-X  67425-15-655 Aerosol. 

eugenol (clove oil), 2-
phenethyl propionate, 
soybean oil  

 
 

 EssentriaÊ D 
 

Contact dust formulations. 

eugenol (clove oil), 
thyme oil, wintergreen oil 
 

EssentriaÊ G Granular insecticide. 

thyme oil, 2-phenethyl 
propionate, pyrethrins 

EcoPCO® WP-X  67425-25-655 Wettable powder. 

 
rosemary oil, oil of 
wintergreen, mineral oil 
 

  
EssentriaÊ IC3  (EPA Exempt) 
 
 

 
Concentrate, mix with an 
adjuvant. 
 

 
b. Example CAUTION-label formulations with greater potential for toxicity and/or 
exposure. 
 
Active ingredient Example products Uses 

amorphous silica gel, 
piperonyl butoxide, 
pyrethrin dust 

Drione® 73049-992 Sorptive dusts containing 
amorphous silica gel (silica 
aerogel) and pyrethrins, 
Particles of the dust affect the 
outer covering of spiders (and 
also insects) that have crawled 
over a treated surface, causing 
them to dry out. When applied 
as a dust-like film and left in 
place, a sorptive dust provides 
permanent protection against 
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spiders. Dusts can be applied 
to cracks and crevices using a 
puffer. 

 
acephate 

 
Prescription Treatment® 

Orthene® Crack & Crevice 
Pressurized Residual 499-373 

 

 
Crack and crevice treatments. 

 

bifenthrin Talstar® P 279-3206 Liquid insecticide. Labeled for 
inside, outside, and perimeter 
applications. 

 

 
cyfluthrin 
 

 
Tempo® Ultra WP  432-1304 

 
Synthetic pyrethroid, wettable 
powder. 
 

 

Tempo® SC Ultra  432-1363 
Cy-Kick  499-304 

Liquid formulation.  

 
cypermethrin 

 
Demon WP  10182-71 
Cynoff WP  279-3070 

 
Synthetic pyrethroid wettable 
powder. 

 

CB-Air Devil  9444-182 Synthetic pyrethroid low odor 
aerosol. 

 

Demon EC  100-1004 
Cynoff EC  279-3081 

Synthetic pyrethroid odorless 
liquid emulsifiable concentrate 
which leaves no visible 
residue. 

 

deltamethrin Suspend SC  432-763 Synthetic pyrethroid space 
treatment. 
 

 

 Delta Dust  4-441 Waterproof dust. 
 

 

esfenvalerate Ortho Bug-B-Gon  239-2680 Concentrate.  

imiprothrin, deltamethrin Raid Max Roach Killer  4822-518 
 

Aerosol.  

lambda cyhalothrin Demand CS  100-1066 
Spectracide Bug Stop  9688-176-

8845 

Water-based concentrate.  
Outdoor perimeter applications 
and barrier treatments as well 
as applications to lawns, 
turfgrass, and ornamentals. 
Indoors, can be used for crack 
and crevice treatments. 
 

 

permethrin Dragnet® SFR  279-3062 Indoor/outdoor spray.  

pyrethrin, piperonyl 
butoxide 

 

ULD® BP-300  499-522 
Prescription Treatment® 565 Plus 

XLO®  499-290 

Indoor or outdoor application 
as a space, area or contact 
spray. 
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prallethrin, esfenvalerate, 
MGK-264 synergist 

 

Ortho Roach, Ant and Spider Killer  
239-2679 

Aerosol.  

silica dioxide (from 
diatomaceous Earth), 
piperonyl butoxide, 
pyrethrins  

Perma-Guard  67197-6 Apply as a suspension or as a 
dust to cracks and crevices. 

 

 
Emerging issues, new strategies and priorities for spiders 
Expanding ranges of native species including the brown recluse and ongoing 
introductions of exotic species pose an increasing challenge for spider management.  
Education of physicians and other health professionals to promote accurate 
identification of suspected spider bites is also a challenge. 
 
Table 8.55 Priorities for spiders. 
 

Research 
Efficacy of botanical pesticide products on spiders. 

Characterization of Tegenaria spp. venom. 

Safer antivenin treatments. 
 

Education  
Improved knowledge base of medical professionals diagnosing spider bites. 

Support materials for schools contracting reduced-risk spider management 
protocols. 

Improved knowledge base of PMPs managing spiders. 

 
Management 
Effective reduced-risk options information is lacking. 

 
Additional resources for spider management 
Arizona Cooperative Extension.  2004.  Spiders.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2004/june.pdf   
 
Arizona Cooperative Extension.  2006.  Recluse Spider.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2006/november.pdf  
 
Daar, S., T. Drlik, H. Olkowski and W. Olkowski.  1997.  Chapter 15.  IPM for spiders in 
schools.  Pp. 111-116.  In IPM for Schools: A How-to Manual.  Line drawings, 
identification, communication, monitoring, management.  
http://www.birc.org/SchoolManual.pdf 
 
Edwards, G.B.  2002.  Venomous Spiders in Florida.  
www.doacs.state.fl.us/pi/enpp/ento/venomousspiders.html 

http://cals.arizona.edu/urbanipm/pest_press/2004/june.pdf
http://cals.arizona.edu/urbanipm/pest_press/2006/november.pdf
http://www.birc.org/SchoolManual.pdf
http://www.doacs.state.fl.us/pi/enpp/ento/venomousspiders.html
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STINGING INSECTS  

Bees, wasps, hornets and yellow jackets are among the insects that can sting humans 
and other animals.  Management of these insects should not be attempted by 
inexperienced or ill-equipped individuals.   
 
Very few of the many species in these groups are defensive and prone to cause 
problems in or around schools.  Some types of ants, including fire ants, may also sting 
and are addressed in a separate section. 
 
Reactions to stings can range from mild itching and swelling to severe allergic reactions 
requiring medical attention.   Wasps and bees cause 30-120 deaths yearly in the US 
(Vankawala and Park 2009).  School pest managers are thus justly concerned with 
limiting the potential for stings to students, staff and visitors. 
 
These insects are among the most beneficial organisms economically, with bees 
providing pollination services worth an estimated $3 billion annually in the US.  Yellow 
jackets and paper wasps are also predators of key pests in agriculture, turfgrass, trees 
and gardens, including cutworms and other caterpillars. 
 

http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7468.html
http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7442.html
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Table 8.56 Stinging insect species most likely to be encountered in schools. 
 

Common and species name Geographic distribution 

Dolichovespula spp. Throughout the US. 

Carpenter bees, Xylocopa spp. Throughout the US. 

Cicada killer wasp,  Throughout the US. 

Digger bees, Anthophoridae Throughout the US. 

German yellow jacket, Vespula germanica Throughout the US. 

Honey bees, Apis mellifera Throughout the US. 

Leafcutter bees, Megachile spp. Throughout the US. 

Mud daubers, Chalybion, Sceliphron spp. Throughout the US. 

Paper wasps, Polistes spp. Throughout the US. 

Sweat bees, Family Halictidae Throughout the US. 

Western yellow jacket, Vespula 
pennsylvanica 

Western US. 

Eastern yellowjacket, Vespula maculifrons Eastern U,S, as far as TX  

Southern yellowjacket, Vespula squamosa Eastern United States south through Mexico 

 
Monitoring and inspection 
Stinging insect nests can be located in a variety of places including in the ground, in 
masonry or other wall voids, on the eaves of buildings, on fences or in trees.  In 
environments where these species occur frequently, a monthly inspection of buildings, 
grounds and playground equipment for nests during the active season may be 
warranted, with more frequent inspections during nesting seasons for problem species. 
 
Cultural and physical options for stinging insect management 
Stinging insect nests that are located in areas where they are unlikely to be disturbed 
are best left alone.  When persistent problems occur, proper identification of the species 
is essential due to the wide variety of food sources, nesting sites and behaviors of this 
large group.  A good understanding of these characteristics is key to finding effective, 
long-term solutions. 
 
Preventing access to food, water and shelter is critical to reducing problems with bees, 
wasps and hornets.  Yellow jackets, paper wasps and hornets are scavengers and 
typically become a problem where food and waste handling occurs.  Screens on 
windows and exterior doors, tight-fitting lids on outdoor trash cans and dumpsters and 
frequent cleaning of these receptacles, and heavy trash can liners that reduce rips and 
leaks are effective approaches.  Nesting sites can be reduced by capping open fence-
pipe ends, and by sealing gaps, holes and other openings into voids in walls, doorways, 
eaves and roofs. 
 
Maintaining thick turf and installing landscape barrier cloth four to six inches below 
exposed sand or soil in playgrounds and playing fields can discourage nesting by 
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cicada killers.  Running sprinklers during nesting periods for cicada killers can also 
discourage activity. 
 
Education is an important element of stinging insect management.  Staff and students 
should be instructed to report stinging insect nests on school grounds, to avoid wearing 
strong perfumes or eating or drinking outdoors during problem times of year, and to 
avoid panic when encountering stinging insects or nests.  Many more injuries and 
deaths from encounters with bees result from panic reactions including running into 
traffic, etc. than from an insect sting. 
 
Honey bees become defensive when people and animals approach colonies with 
broods present.  In regions where Africanized honey bees are present, specific 
instructions should be provided for avoiding and responding to attacks.  These include a 
set of guidelines on what to do if bumped or stung by a bee.  For example, guidance 
can include if you find yourself bumped by a bee, stop and cover your head with 
clothing or at least cover your nose and mouth with your hands, look through your 
fingers or clothing to see if you can determine where the colony is and move in the 
opposite direction; if you are stung by a bee carefully run away fast at least the length of 
a football field, seek shelter in a building or vehicle, and avoid other people unless they 
are offering you aid.  
 
In certain locations, regulations specify that feral nests or swarms must be assumed to 
be Africanized and destroyed rather than collected by a beekeeper.  Region-specific 
advice is usually available from local Extension specialists, the Department of 
Agriculture, or your state beekeeping association.   
 
Various types of traps can be used for certain species of yellow jackets, paper wasps 
and other hornets.  These are typically baited with liquid or dry attractants and allow 
insects to enter but not escape.  They may be useful for monitoring the types and 
relative numbers of these species present, and if used in larger numbers, may suppress 
populations.  This strategy may be most useful where a problem is caused by insects 
nesting on an adjacent property you do not control.  Competing food sources will reduce 
the effectiveness of traps. 
 
Anyone taking action against a stinging insect nest or managing traps should take 
precautions to avoid being stung, including wearing protective gear when appropriate, 
and remediating colonies at the appropriate time of day. 
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Table 8.57 Cultural and physical strategies for stinging insects. 
 

¶ Remove individuals with a vacuum or flyswatter. 

¶ Eliminate harborage by sealing openings in exterior surfaces including walls, masonry 
steps, bleachers, fences, playground equipment, etc. 

¶ Clean up food and drink spills immediately. 

¶ Store food items to be consumed outdoors in sealed containers. 

¶ Use strong liners for waste containers that do not rip and create spills in dumpsters and 
trash cans. 

¶ Empty outdoor trash cans frequently to prevent overflow, and ideally in early afternoon 
and again at dusk. 

¶ Use outdoor waste containers with spring-loaded doors and keep dumpster lids closed. 

¶ Place outdoor trash cans and dumpsters away from building entrances. 

¶ Do not plant flowering trees, shrubs or flowers immediately adjacent to building 
entrances or walkways. 

¶ Fix plumbing leaks, gutters that hold water, etc. to eliminate access to water. 

¶ Knock down paper-wasp nests with a long-handled broom or stream of water. 

¶ Fill ground nests with fine, dry sand, preferably after dark. 

¶ Bag and remove problem hornet nests at night, and freeze the bag to kill the trapped 
insects. 

¶ Discourage cicada killer nesting by maintaining thick turf or by installing heavy duty 
landscape barrier cloth 4-6ò below the soil or sand surface. 

 
Table 8.56 Commonly used products for physical, cultural or mechanical management 
of stinging insects and uses. 
 
Active ingredient Example Products Uses 

Yellow jacket trap Sterling Rescue® Reusable 
Yellow Jacket Traps 

 

Victor® Poison Free® Yellow 
Jacket & Flying Insect Trap 

 

 Surefire® Deluxe Yellow 
Jacket And Wasp Trap   

Bait with manufacturer-
supplied bait or sweet liquid 
such as cider or soda. 

 
Pesticide options for stinging insects 
A number of low toxicity, effective pesticide options are available for stinging insects, 
including formulations that can be used in a way that minimizes exposure to non-target 
organisms. 
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Table 8.59 Commonly used pesticide products for stinging insects and uses. 
 
a. Examples of insecticides carrying a CAUTION label or exempt from EPA registration, 
in formulations that reduce potential for exposure. 
 
Active ingredient Example Products Uses 

2-phenethyl propionate, 
pyrethrins 

EcoPCO® D-X 67425-16-655 Dust formulation.  To reduce 
exposure hazard, use in voids 
that will be sealed after the 
colony dies. 

 
b. CAUTION-label or exempt formulations with greater potential for exposure. 
 
Active ingredient Example Products Uses 

rosemary oil, peppermint oil, 

2-phenethyl propionate, 
geraniol 

 

d-limonene, pyrethrins, 
potassium salts of fatty 
acids 

EcoEXEMPT® Jet  (EPA 
Exempt) 

 

Safer® Brand Flying Insect 
Killer (EPA Exempt) 

Aerosol formulations used to 
knock down individual insects 
or applied to small nests. 
 
 
 
 

rosemary oil EssentriaÊ IC3(EPA Exempt) Spray-applied liquid used to 
knock down individual insects 
or insect nests. 

 
c. CAUTION-label formulations with greater potential for toxicity and/or exposure. 
 
Active ingredient Example Products Uses 

carbaryl 

pyrethrins, piperonyl butoxide 
51-03-6 
 
cyfluthrin 

Apicide®  36272-14 

CB-80 Extra® Insecticide  
9444-175 
 
Tempo® 1% Dust  432-1373 

Aerosol formulation. 
 
Aerosol formulation. 
 
Dust formulation.  To reduce 
exposure hazard, use in voids 
that will be sealed after colony 
dies. 
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Table 8.60 Priorities for bees, hornets, wasps and yellow jackets. 
 

Research 
Efficacy of botanical pesticide products for stinging insects. 

Efficacy of yellow jacket trapping. 

Education 
Appropriate methods for responding to encounters with Africanized honeybees. 

What is a pollinator and how you can help preserve them and what you can do a 
school to preserve them.  

 
Additional resources for stinging insect management 
Arizona Cooperative Extension.  2005.  Bees.  Pest Press.  
cals.arizona.edu/urbanipm/pest_press/2005/april.pdf   
 
Daar, S., T. Drlik, H. Olkowski and W. Olkowski.  1997.  Chapter 9.  IPM for 
yellowjackets and hornets in schools.  Pp. 145-152.  In IPM for Schools: A How-to 
Manual.  Line drawings, identification, communication, monitoring, management.  
http://www.birc.org/SchoolManual.pdf 
 
Mussen, E.C.  Undated.  Yellow jackets and other social wasps.  
www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7450.html 
 

 

STINGING ANTS 

A very limited number of ant species have potential to cause problems by stinging 
humans and animals.  Hypersensitive individuals may experience allergic reactions and 
require immediate treatment.  Bites can also become infected.  Red imported fire ants 
can infest electrical equipment including switch boxes, air conditioning, etc. and cause 
damage by chewing on electrical insulation. 
 
Fire ants can also be beneficial, feeding on pests of crops and turf and landscape 
plants. 
 
Table 8.61 Stinging ant species. 
 

Common and species name Geographic distribution 

Black imported fire ant, Solenopsis richteri Alabama, Mississippi and Tennessee. 

Red imported fire ant, Solenopsis invicta Southeastern US and Southern California. 

Southern fire ant, Solenopsis xyloni Desert, Southwest 

 
Monitoring and inspection for stinging ants 
Regular visual inspection of school grounds (and adjacent areas) in infested areas can 
help to identify ant activity and determine need for remedial action.  However, in 

http://cals.arizona.edu/urbanipm/pest_press/2005/april.pdf
http://www.birc.org/SchoolManual.pdf
http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7450.html
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regularly infested areas, routine, calendar-based broadcast bait application is often 
recommended as the most efficient way to reduce ant populations and stings, including 
reducing the overall amount of insecticide applied, vs. inspecting and treating mounds 
as they occur. 
 
Cultural and physical options for stinging ant management 
Maintaining thick, healthy turf can reduce the number of southern fire ant mounds 
present on school and neighboring property.  Southern fire ants prefer bare soil, with 
direct sun exposure.  However, other fire ant species are not as easily deterred.   
 
Biological control for imported fire ants has included releases of parasitic phorid flies 
and microsporidia which have become established and spread.  Biological control 
options work to enhance existing management strategies, but will not manage 
populations by themselves. 
 
Pesticide options for stinging ants 
Broadcast baits are the most effective for large areas but require 2-4 applications, 
depending on area.  Advion® and Top Choice® are broadcast treatment products with 
proven fire ant control efficacy, which can be applied when school is not in session. 
Other products are available for individual mound treatments including soil drenches, 
baits, and dusts.  
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Table 8.62 Commonly used pesticide products for stinging ants and uses. 
 
a. Examples insecticides carrying a CAUTION label or exempt from EPA registration, in 
formulations that reduce potential for exposure. 
 
Active ingredient Example Products Uses 

indoxacarb 

 

pyriproxifen 

 

 

 

 

 

 

 

 

 

 

methoprene 

 

 

 

 

spinosad 

Advion® Fire Ant Bait 352-627 

 

Distance® Fire Ant Bait 1021-
1728-59639 

 

 

 

 

 

Esteem® Ant Bait 59639-114 

 

 

 

Extinguish® 2724-475 

 

 

 

 

Conserve® Fire Ant Bait 
62719-304 

 Apply 3-4ô around fire ant 
mounds when ants are actively 
foraging and rain is not 
expected for at least 6 hours.  
Foraging ants from untreated 
mounds outside of school 
property may continue to be a 
problem.  Post and prohibit 
activity near treated mounds 
while granules are present. 
 
Esteem is registered for 
pastures and livestock areas. 
Distance is registered for non-
agricultural areas. 
 
Bait formulation carried back 
to the mound by foraging 
workers.  Insect growth 
regulator (IGR), slower acting 
than non-IGR baits. 
 
Bait formulation approved for 
USDA Certified Organic 
production. 

 
b. CAUTION-label formulations with greater potential for exposure. 
 
Active ingredient Example Products Uses 

indoxacarb 

 

 

pyriproxifen 

Advion® Fire Ant Bait 352-627 

 

 

Esteem® Ant Bait 59639-114 

Broadcast applied bait.  To 
increase efficacy and reduce 
potential for exposure, apply 
only when ants are actively 
foraging and when rain is not 
expected for at least 6 hours.  
Post and prohibit reentry while 
granules are present. 
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c. Example CAUTION-label formulations with greater potential for toxicity and/or 
exposure. 
 
Active ingredient Example Products Uses 

fenoxycarb 
 
fipronil 
 
 
hydramethylnon 
 
 
 
 
fipronil 
 
methoprene and 

hydramethylnon  
 
bifenthrin 
 
cyfluthrin 

Award® Fire Ant Bait 100-722 
 
Ceasefire® Fire Ant Bait 432-

1219 
 
Amdro® Fire Ant Bait 73342-1 
Extinguish® Plus 
Maxforce Fire Ant Killer 

Granular Bait 432-1265 
 
Top ChoiceÊ 432-1420 
 
Extinguish Plus® 2724-496 
Amdro Fire Strike® 2724-496 
 
Bifenthrin Pro 51036-392 
 
CyKick CS 499-304 
 

Broadcast-applied bait.  To 
increase efficacy and reduce 
potential for exposure, apply 
only when ants are actively 
foraging.  Post and prohibit 
reentry while granules are 
present. 
 
 
 
 

 
 
 
 
Spray-applied liquid. 

 
Additional resources for stinging ant management 
Oi, D.H., and P.G. Koehler.  2003.  Imported Fire Ants on Lawns and Turf.  University of 
Florida.  edis.ifas.ufl.edu/lh059 
   
Texas A&M University.  Texas Fire Ant Research and Management Project.  
http://fireant.tamu.edu 
 
TERMITES 

Termite prevention and control is inextricably linked to building construction type and 
quality.  In schools, structurally damaging termites generally belong to one of two 
groups: drywood termites (family Kalotermitidae) and subterranean termites (family 
Rhinotermitidae).  Most school buildings, with the exception of wooden portables, are 
constructed with concrete and steel.  Therefore, termites do not generally pose a great 
risk to the structure.  However, the contents, including cabinetry, can be subject to 
damage by termites belonging to both groups.  All termites are true social insects, living 
in colonies.  It is important to identify the termite you are dealing with because control 
measures can differ significantly for each species.  
 

http://edis.ifas.ufl.edu/lh059
http://fireant.tamu.edu/
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Table 8.63 Termite species. 
 

Common and species name Geographic distribution 

Drywood termites Southern US from Florida to California. 

Formosan subterranean termite, 
Coptotermes formosanus 

Southeastern US. A confirmed specimen was 
reported from Southwestern California but 
species not considered established in this area. 

Southeastern drywood termite, 
Incisitermes snyderi 

Southeastern US. 

Western drywood termite, Incisitermes 
minor 

Central Arizona west to California and north to 
Washington State. 

West Indian drywood termite, 
Cryptotermes brevis 

Hawaii, Florida and west to Louisiana. 

Subterranean termites 
(different species inhabit different regions: 
Heterotermes aureus, Reticulitermes 
tibialis, R. flavipes, R. virginicus, 
Coptotermes formosanus). 

Throughout the US except Alaska, with highest 
populations in the Gulf and Southeastern states. 

 
Subterranean termites  
Subterranean termites are the most significant pest termite group in the US.  There are 
over 45 species of termite in the US.  Subterranean termites belonging to the genera 
Reticulitermes, Heterotermes and Coptotermes are among the most damaging.  
Colonies can range from a few thousand up to 10 million individuals.  They 
predominantly live in the soil, although it has been estimated that 20% of some species 
can nest aerially, without ground contact, under the right conditions.  Whereas a 
drywood infestation starts with only two individuals in a wooden member, a structure 
could literally be built over a huge colony of subterranean termites.  Once the land is 
cleared for building, the only food source left in place is the new structure, which is why 
thorough termite pretreatments are important.  There are several effective chemical and 
non-chemical control options, of which the most important is proper building 
construction. 
 
Subterranean termites cause over $2 billion in damage, treatment, and damage repair 
costs to structures annually in the US.  Subterranean termites not only damage 
structures, but also their contents, including paper, family photographs, documents, 
cardboard and the like.  They gain access most commonly through the outside 
foundation wall, especially those that have been covered with exterior insulation and 
finishing system installed below grade, or through plumbing and utility conduits.  
Bathrooms and kitchens are common entry points. 
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Table 8.64 Drywood and subterranean termite comparison. 
 

Termite 
Usual 

Location 
Damage Frass Control Methods 

drywood dry, sound 
wood 

along and 
across wood 
grain 

six-sided 
pellets, dry 

wood replacement, 
spot treatment, 
fumigation 

subterranean 

(control options 
for arboreal 
species are 
included here) 

soil along wood 
grain 

sticky, 
incorporated 
into mud tubes 
and galleries 

structural modification, 
liquid termiticides, 
baits, physical barriers 

 
Inspection and monitoring for subterranean termites  
Mud tubes, wood damage and termite wings (attached or detached) are common telltale 
signs of an infestation.  Subterranean termites build earthen shelter tubes to protect 
them from low humidity and predation.  These tubes are variable in size, usually ıò to 
1ò wide.  Structures should be inspected at least once a year for evidence of tubes, 
particularly around the outside foundation walls and plumbing penetrations and pipe 
conduits.  Cracks in concrete foundations and open voids in concrete block foundations 
are also hidden avenues of entry.  Wood damaged by subterranean termites is often not 
noticed because the exterior surface usually must be removed to see the damage.  
However, galleries can be detected by tapping the wood every few inches with the 
handle of a screwdriver.  Damaged wood sounds hollow and may have a warped 
surface, and the screwdriver may even break through into the galleries. 
 
Thorough, careful inspections are needed for subterranean termites because of the 
cryptic lifestyle of these insects.  Laws and regulations will vary from state to state on 
inspection requirements. 
 
Cultural and physical options for termite management 
The best option for avoiding subterranean termite damage is prevention initiated during 
planning and construction.  Prevention should include: 

¶ Removal of all stumps, roots, wood, and similar materials from the building site 
before construction is begun.  
 

¶ Removal of all form boards and grade stakes used in construction.  
 

¶ There should be no contact between the building woodwork and the soil or fill.  
Exterior woodwork should be located a minimum of 6 inches above ground and 
beams in crawl spaces at least 24 inches above ground to provide ample space 
to make future inspections.  
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¶ Ventilation openings in foundations should be designed to prevent dead air 
pockets and of sufficient size to assure frequent changes of air -- at least 2 sq. ft. 
to 25 running feet of outside foundation wall.  This helps keep the ground dry and 
unfavorable for termites.  
 

¶ Landscape plants and irrigation should not be placed within two feet of the 
foundation wall.  
 

¶ Thorough annual inspections should be conducted to discover evidence of wood 
damage or termite activity such as shelter tubes on foundation surfaces, 
discarded wings or adult termites. 
 

¶ Any wood that contacts the soil, such as fence posts, poles and general 
foundation structures, should be commercially pressure treated, and should not 
be attached to the building. 

Once termites find a structure by tunneling, tubing or surface foraging, they need 
moisture to establish and continue the infestation.  Moisture-related factors can be 
among the most important contributing to termite infestation including: 

Å Leaky roofs, water heaters and pipes. 

Å Improper grading resulting in soil contact with structure above foundation. 

Å Improperly flashed windows, roofs, chimneys. 

Å Exterior Insulation and Finish Systems (EIFS) installed below grade wicks 
moisture into walls and obscures inspection space. 

Å Improperly installed wall systems, such as using plastic vapor barriers. 

Å Installing rigid foam board insulation below grade (wicks moisture). 

Å Absent or inadequate number of ñweep holesò or holes obstructed by debris. 

Å Mulch pushed up against the building, obscuring inspection space. 

Å Irrigation directed toward the building. 

Å Landscape planted within 2 feet of the building. 

Å No gutters. 

Å Gutter downspouts directed toward wall of building or not far enough away. 

Å Air-conditioning condensate lines too close to building. 

Å Improperly installed windows. 

Å Inadequate vapor barrier coverage under slab. 

Å Inadequate ventilation of crawl spaces and attics. 

 
Physical barriers include stainless steel mesh installed at entry points including wall 
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cavities, piers and plumbing penetrations.  Particle-size barriers have been available for 
many years, but have not gained wide acceptance by the building construction industry. 
 
Table 8.63 Commonly used products for physical or cultural management of 
subterranean termites and uses. 
 
Type Example Products Uses 

barriers 

heat 

cold, liquid nitrogen 

Termi-MeshÊ Termite Barrier 

 

 

Install during construction. 
 
 
 

 
Pesticide options for subterranean termite management 
Preconstruction soil termiticide treatments are categorized as òrepellentò or ñnon-
repellent.ò  Repellent termiticides include the pyrethroid class of insecticides.  While 
these termiticides have good performance histories in USDA Forest Service trials, 
construction and landscaping practices that cause breaks and gaps in the chemical 
barrier compromise efficacy.  Termites detect repellent chemistries at concentrations as 
low as 1 ppm.  Termites will avoid the area and the structure will be protected only if the 
barrier remains continuous.  Breaks in the barrier unavoidably occur during the 
construction process, creating untreated gaps through which termites can enter 
structures. 
 
Non-repellent termiticides work to protect structures because termites unsuspectingly 
forage into treated areas, acquiring a lethal dose of the termiticide.  The toxicant may 
act slowly enough that exposed individuals transfer the toxicant to other individuals in 
the colony through grooming and trophallaxis.  The result of this transfer is death for 
many termites that are secondarily affected.  The non-repellents have generally 
performed well in the USDA Forest Service trials. 

Finally, wood treatments, specifically boric acid and noviflumeron and noviluron baits 
(Sentricon, DowAgro Sciences) have been accepted by several states as stand-alone 
treatments for new construction. 

Table 8.66 Commonly used pesticide products for subterranean termites and uses. 
 
a. Example insecticides carrying a CAUTION label, in formulations that reduce potential 
for exposure. 
 
Active ingredient Example Products Uses 

diflubenzuron 
 
 
 
novaflumuron 
 
novaluron 
 

Prescription Treatment® 
Advance® Compressed 
Termite Bait II 499-500 
 
Sentricon® AG III 62710-454 
 
TrelonaÊ Compressed 

Termite Bait 499-557 

Bait blocks used in bait 
stations for subterranean 
termites. 
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b. Example CAUTION-label formulations with greater potential for exposure.  Altriset 
has no signal word. 
 
Active ingredient Example Products Uses 

chlorantraniliprole 
 
imidacloprid 
 
 

AltrisetÊ 352-829 
 
Premise® Foam 432-1391 
 
 

Spray-applied liquid. 
 
Foam 

 
c. Additional example formulations with greater potential for toxicity and/or exposure. 
 
Active ingredient Example Products Uses 

chlorfenapyr 
 
cypermethrin 
 
deltamethrin 
 
disodium octaborate 
tetrahydrate  
 
fipronil 
 
imidacloprid 
 

Phantom® 241-392 
 
Demon® TC 100-1006 
 
DeltaDust® 432-772 

 
Tim-Bor 64405-8 
 
 
Termidor® SC 7969-210 
 
Premise® 75 432-1331 

 
 
 
 
 
 
 
 
 

 
Drywood termites  
Colonies of drywood termites contain reproductives, soldiers (which defend the colony), 
nymphs and immature forms called pseudergates or ñfalse workersò (which perform 
most of the work in the colony).  Drywood termites most commonly infest dry, sound 
(non-decayed) wood and are a problem more commonly associated with older schools. 
 
Monitoring and inspection for drywood termites 
A telltale sign of drywood infestation is the accumulation of six-sided fecal pellets.  Fecal 
pellets are also known as ñfrass.ò  Termites inside infested wood push frass out through 
pencil-tip sized ñkick-out holesò (1-2 mm diameter) in infested material.  Frass can 
resemble ñsawdustò or ñcoffee groundsò, but are distinctly six-sided.  The pellets have a 
gritty texture when rolled between your fingers and can be from light brown to almost 
black in color.  The color is not related to the age or the color of the wood.  Pellets 
usually collect into piles on the floor and other surfaces.  Drywood termites can infest 
wood flooring, framing members, window sills, doors, fascia boards and furniture.  They 
are also known to infest attics where the temperature of the wooden members can 
exceed 110 F.  A sign of advanced infestation is surface blistering or warping.  Drywood 
termites sometimes tunnel just under the surface of the wood, giving it a blistered, 
uneven appearance.  Infestations may be detected by tapping the wood every few 
inches with the handle of a screwdriver or by probing with a sharp tool.  Damaged wood 
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sounds hollow - a papery, rustling sound indicates tunnels just beneath the surface. 

Three of the most common drywood termites in the US include: 

¶ The West Indian drywood termite soldier is easy to identify by its distinctive 
ñphragmoticò head, which resembles a burnt match and is used to block the 
tunnels in the termite gallery system to protect the colony from intruders, 
especially ants.  This termite typically infests picture frames, furniture, boxes and 
structural woodwork.  Interestingly, this species is never found in natural 
environments but only in wood in human-made structures.  Depending on 
location, this termite usually swarms, where a portion of the colony takes flight to 
form a new colony, from April to early July and November to early December. 

¶ Southeastern drywood termite colonies are generally larger than those of the 
West Indian drywood termite and occupy larger pieces of wood.  These termites 
are found in both natural and human-made environments and are the most 
common drywood in Florida.  Development of the colony is slow, but structural 
damage can be extensive if multiple colonies are present in the same structure.  
This termite usually swarms from May through November in most locations. 

¶ The Western drywood termite (Incisitermes minor), is a non-native termite and is 
the number one drywood termite pest in the western US.  Depending on location, 
it usually swarms from the end of August through November. 

Cultural and physical options for drywood termite management 
Used lumber, furniture and other wooden articles should be carefully inspected for 
termite infestations.  Drywood termite reproductives may enter a building through the 
attic or foundation vents, under or directly through shingles or under eaves. All vents, 
doors and windows, especially those in the attic, should be screened with 20-mesh 
screen.  A good coat of paint on exposed wood will provide some protection against 
termite entry.  Before painting, all cracks and crevices should be filled with putty or 
plastic wood.  Pressure treated wood is resistant to termite attack.  Certain woods are 
also naturally resistant to termites including heart wood of redwood, bald-cypress, 
mahogany and Spanish cedar.  These woods can be more expensive and will become 
susceptible after several years of aging and weathering. 

Construction should be designed to eliminate moisture and water leaks.  Remove and 
replace infested or damaged wood.  Microwaves, electroguns and liquid nitrogen 
require thorough access to wood.  Heat treatment can be used for whole structure or 
compartment treatments but is typically not the most effective option. 

Carefully inspect wooden objects including furnishings and equipment before moving 
from one school building to another to avoid introducing drywood termites. 

If damage is localized, a drywood termite colony may be controlled by removing and 
replacing the damaged wood.  It is very important to carefully inspect all woodwork in 
the building for pellets and/or damaged wood, especially in attics, baseboards, 
windowsills, floor joists and furniture. 
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Pesticide options for drywood termite management 
Take time to research pest control companies and treatment options for your 
construction type.  Soil treatments, either with liquid insecticides or termite baits are 
ineffective because drywood and dampwood termite colonies are inside the wood, not in 
the ground. 

Localized treatments of infested wood for drywood termites include injecting insecticide 
directly into a termite gallery through kick-out holes or holes made with a drill.  
Applications can also be made to cracks and crevices such as the spaces between 
wooden pieces or between different building materials, such as wood and concrete, 
directly treating infested wood.  Products registered for wood treatment are usually 
liquids applied by spraying it onto the wood. 

If the infestation is too extensive and advanced for local treatment, it may be necessary 
to tent and fumigate the entire building.  Although this method can be very expensive 
and disruptive, it may be the only option that will kill all termites in the structure. 

Sulfuryl fluoride gas is used to create a toxic atmosphere within a confined space; under 
a tarp, within a sealed structure or inside a fumigation vault.  After fumigation, the 
structure is cleared of sulfuryl fluoride and thus termites are not prevented from re-
entering the structure.  Because sulfuryl fluoride is odorless and colorless, chloropicrin 
(ñtear gasò) is used as a warning agent prior to releasing the gas. 

Table 8.67 Commonly used pesticide products for drywood termites and uses. 
 
a. Example CAUTION-label formulations.   
 
Active ingredient Example Products Uses 

deltamethrin 
 
disodium octaborate 
tetrahydrate  
 
fipronil 
 
glycol borate solution 
 
imidacloprid 
 
 
thiamethoxam 

DeltaDust® 432-772 

 
Tim-Bor 64405-8 
 
 
Termidor® SC 7969-210 
 
Bora-CareÊ 64405-1 
 
Premise® 2 432-1331 
 
 
Optiguard ZT 100-1170 

Dampwood, drywood termites. 
 
Drywood termites. 
 
 
Drywood termites. 
 
Drywood termites. 
 
Dampwood and drywood 
termites. 
 
Drywood termites. 
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c. Additional example formulations with WARNING or DANGER signal word reflecting 
greater potential for acute toxicity. 
 
Active ingredient Example Products Uses 

cypermethrin 
 
sulfuryl fluoride 
 

 
 

Demon® TC 100-1006 
 
Vikane® 62719-4 
Zythor® 81824-1 
 
 

Dampwood, drywood termites. 
 
Fumigant for drywood 
termites. 
 
 

 
Table 8.68 Priorities for termite management. 
 

Research 
Efficacy of boric acid pretreatments. 
 
Extension 
Best practices for new buildings, especially for LEED-certified buildings during 
preconstruction and post construction. 
 

 
Additional resources for termite management 
Scheffrahn, R.H., and N. Su.  1997.  Drywood Termite Control: Weighing All the 
Options.  University of Florida. 
 
University of California.  Termites.  In How to Management Pests of Homes, Structures, 
People and Pets.  www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7415.html 
 
University of Florida.  Termites and Other Wood-destroying Insects. 
http://edis.ifas.ufl.edu/topic_termites 
 

TICKS 

Ticks can be a concern for schools, especially species that can transmit serious 
diseases to humans such as Rocky Mountain spotted fever, Lyme disease and 
Powassan encephalitis.  Approximately 12 species are of major public health or 
veterinary concern.  Most of these species are in the family Ixodidae (hard ticks). 
 
Ticks are blood-feeding arthropods related to spiders and mites.  The primary habitat for 
ticks is wooded areas and the open or grassy areas at the edges of wooded areas.  On 
school properties, ticks are most often found on playgrounds, athletic fields, cross-
country trails, paths and school yards located in and adjacent to wooded areas, 
especially where deer and other wildlife hosts are abundant. 
 

http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7415.html
http://edis.ifas.ufl.edu/topic_termites
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Table 8.69 Common disease-vector ticks occurring in North America from Tick 
Management Handbook (Revised Edition).  2007.  Kirby Stafford, Connecticut 
Agricultural Experiment Station. 
www.ct.gov/caes/lib/caes/documents/publications/bulletins/b1010.pdf   
 

Common and species name Geographic 
distribution 

Diseases vectored 

Blacklegged tick (Ixodes 
scapularis) 

Northeastern, 
southeastern and 
midwestern US. 

Lyme Disease, 
Babesiosis, 
Anaplasmosis 

Western blacklegged tick 
(Ixodes pacificus) 

Pacific coast & parts 
of southwestern US 
(NV, AZ, UT). 

Lyme Disease, 
Babesiosis, 
Anaplasmosis 

A woodchuck tick (Ixodes 
cookei) 

Eastern US and 
northeast Canada. 

Powassan encephalitis 

Lone star tick (Amblyomma 
americanum) 

Southeastern US, 
TX to NY. 

Anaplasmosis, 
tularemia, Southern 
rash illness 

American dog tick (Dermacentor 
variabilis) 

Eastern US and 
parts of west coast 
US. 

Rocky Mountain 
spotted fever, tick 
paralysis, tularemia 

Rocky Mountain wood tick 
(Dermacentor andersoni) 

Rocky Mountain 
states south to NM 
& AZ. 

Rocky Mountain 
spotted fever, Colorado 
tick fever, tick paralysis 

Winter tick (Dermacentor 
albipictus) 

Canada, US south 
to Central America 

Anemia in animal, 
occasionally feed on 
humans 

Pacific coast tick (Dermacentor 
occidentalis) 

CA, OR, northern 
Baja peninsula 

Rocky Mountain 
spotted fever, tularemia 

Brown dog tick (Rhipicephalus 
sanguineus) 

All US and 
worldwide 

Rocky Mountain 
spotted fever 

Relapsing fever ticks 
(Ornithodoros species) 

Western US. Tick-borne relapsing 
fever 

A bat tick (Carios kelleyi) Northeast US (PA, 
NY, & CT) 

Occasionally bite 
humans 

 
Monitoring and inspection for ticks 
Ticks are typically monitored by dragging a piece of light colored soft cloth (usually 
corduroy or flannel) stapled to a dowel to which a cord is attached, across an area of 
grass or low brush.  At fixed intervals (for example, every 10 meters at high tick density 
or every 100 yards at low density) the cloth is examined and the numbers of ticks 
attached to it are counted.  This method catches about one out of every ten ticks. 

http://www.ct.gov/caes/lib/caes/documents/publications/bulletins/b1010.pdf
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A ñtick flagò is easier to 
use on vegetation. 
Flagging low-level 
vegetation (i.e. moving 
the light colored cloth 
in a waving motion 
over and through 
vegetation) in densely 
brushy ground is 
another method to 
monitor ticks. Ticks that 
are questing for 
passing hosts cling to 
the cloth and can be 
removed for ID and 
counting. 
 

 
  

A researcher collecting ticks in the field using the tick dragging 
method. Tick drag is pulled slowly through vegetation. Ticks attach 
to fabric, which is checked periodically for ID and counting. Photo 

from US EPA. 

Tick flag is wiped slowly across and around vegetation. Ticks 
attach to fabric, which is checked periodically for ID and counting. 

Photo from CDC. 
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Dry-ice trap is another method to efficiently collect ticks. This method is to use carbon 
dioxide vaporizing from the dry ice to attract ticks onto a light colored cloth panel on 
which they are easily visible and can be removed regularly. The traps need to be kept in 
the field for several hours (preferably overnight) for best results. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cultural and physical options for tick management 
Management practices include personal protective measures, habitat modification and 
limited use of pesticides as a targeted barrier treatment. 
 

A simple dry ice trap for ticks. Photo from CDC. 


