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Executive Summary

The National Park Service continues its commitment to preventing rodent-associated risks to people
and park resources through education, prevention, and management. This document updates the
Mechanical Rodent Proofing Techniques: a Training Manual for National Park Service Employees,
released in 2005, to reflect new information and technology on rodent exclusion. Managing rodents
in and near park structures and developed landscapes is critical as rodents present risk of disease
transmission, food contamination, and damage, to park resources we are responsible for protecting.
Successful rodent control is an attainable goal which requires an integrated approach and the
commitment and cooperation among involved persons including planners, building occupants, pest
management professionals, maintenance staff, and site managers. Although this document focuses on
mechanical exclusion of rodents, additional parameters are involved in a rodent management
program. These include providing educational information on rodent awareness to staff and visitors,
training staff on rodent management, incorporating specifications to exclude rodents through
planning and design, and conducting regular building inspections to detect and address rodent
activity in a prompt and cost effective manner. In addition, conveying the importance of good
sanitation practices and effective rodent snap trapping and on-going monitoring programs cannot be
overstated. These measures are neither complicated nor excessively difficult. This document provides
information for park staff and others involved in rodent exclusion and management.
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Introduction and Purpose

This document provides technical guidance to all park employees, concessioners, contractors,
permittees, licensees, and visitors, who use or are involved in the management of structures and
developed landscapes on all lands managed or regulated by the National Park Service. The exclusion
and control of rodents in buildings and developed landscapes is important because of the potential
human health risks associated with rodents and the potential damage they can cause to physical
structures, objects, and developed landscapes.

The most important consideration when building and renovating structures or designing developed
landscapes is to build in rodent prevention strategies to keep them from entering in the first place and
to design developed landscapes that are not conducive to rodent harborage and food sources. This
concept demands collaboration among all involved persons, namely these three groups:

e Building and site occupants or users (employees, visitors, contractors etc);
e Pest management technical experts (integrated pest managers, maintenance staff, other);
e Site manager and/or decision-makers who are ultimately responsible and manage the budget.

The importance of open and ongoing communication between these three groups cannot be
overstated. Good sanitation practices, effective snap trapping, and monitoring programs are essential
for effective management. These measures are neither complicated nor excessively difficult;
however, rodent control is usually unsuccessful when these critical steps are not fully undertaken.
This manual is designed as a reference guide to making rodent control around structures and
developed landscapes an attainable goal.

Mechanical Rodent Exclusion

Rodents have been a problem to humans since the Neanderthals occupied caves in the Stone Age®'.
Even today, many people believe that rodent infestations are “inevitable” and there is nothing one can
do. However, rodents can carry diseases with significant impacts on human health, such as
hantavirus, plague, and tick-borne relapsing fever. Rodents can also damage structures and historic
resources. Excluding rodents from park structures reduces potential health risks to people and
potential damage to park resources. Before implementing physical exclusion efforts you are advised
to review potential health risks and personal protective measures when working in rodent infested
structures. If you are preparing to exclude rodents from historic structures, first contact your cultural

! Bradshaw, J.1.,1997. Human evolution, a neuropsychological perspective. Accessed: September 6, 2014.



resource representative to determine what exclusion strategies are acceptable by your State Historic
Preservation Office.

The successful control of rodents in structures and developed landscapes requires the following
integrated pest management (IPM) principles implemented in accordance with NPS policies
regarding (http://www1.nrintra.nps.gov/brmd/ipm/policy.cfm):

Basic knowledge of rodent biology: A fundamental understanding of the habits and
reproductive abilities of the species of rodents in your local area is helpful in knowing where
to look for signs of animals, and in selecting of the most appropriate control measures for the
specific site.

Knowledge of National Park Service policy: Native rodents are protected under National
Park Service policy (Management Policies 2006, Section 4). However, policy allows the
management of native species under specific conditions to protect people and resources. This
policy promotes the use of rodent exclusion methods under IPM—that is, keeping them
outside in their natural habitats. (Note: Management strategies will differ inside and outside,
and are prescribed on a site specific and case-by-case basis.)

Know Your Resource! Rodent management is site specific; hence, it is very important to
know your resources, management objective, and site use. Knowing the basic construction of
your structures from the foundation to the roof is extremely important. Understanding the
design of your HVAC, electrical, and plumbing systems will enable you to determine likely
rodent access points and pathways. How is your site used by employees, contractors, and the
public? This information will enable you to address human use and behavior- a key
component for successful rodent management.

Regular and Thorough Inspection: Regular and thorough inspection of the exterior and
interior of each structure is necessary for protecting people and resources from potential risks
associated with rodents. Inspections help to identify signs of rodent activity and structural
defects that allow rodent entry into buildings, and also detect human behavior that may
attract rodents. Inspections also provide information about the species of rodents present, key
shelter areas, locations where animals obtain food and water, and to identify building
conditions that favor rodent access and infestations. These findings will determine your
priority actions for excluding animals from structures, and preparing recommendations to
change conditions that support pest rodent populations.

Effective exclusion: Rodent control in structures is based on one simple rule as noted by
Gerry Hoddenbach (retired), Southwest Regional IPM Coordinator of the National Park
Service: “If you keep them out, they can’t get in.” Rodents must be prevented from entering a
building (or room). Identifying and closing all potential access points, in an efficient manner,
is one of the most important measures against infestation. Exclusion in conjunction with snap
trapping and periodic inspection must be an on-going task, and should be incorporated into
the routine building maintenance schedule. Coordinate between pest management specialists


http://www.nps.gov/policy/mp2006.pdf
http://www1.nrintra.nps.gov/brmd/ipm/policy.cfm

and designers at the planning and/or renovation stage to build rodents out of the project
design from the start.

Good sanitation practices that eliminate potential food, water, and shelter for rodents:
Good sanitation practices can prevent and/or remove resources required by rodents for
survival, and will limit the number of animals that can be supported in any given area.
However, even the best of sanitation measures will not prevent infestations where exclusion
is inadequate. Conveying good sanitation practices to all occupants is a key component of
successful rodent management.

Education: Education of employees, visitors, and contractors are a critical component in
rodent management. They provide the “eyes and ears” to detect and report signs of rodent
activity. Provide all occupants with basic education on how to recognize rodent signs and
protocols for securing/removing their food, water and trash to prevent rodent access. All
occupants ( staff, visitors, contractors, etc.,) should be instructed to keep food or snacks in
rodent proof containers, to immediately clean up food residue, and to remove trash from the
building into rodent proof trashcans or dumpsters at the end of the day.

Monitoring: Monitoring documents change. Frequent and regular monitoring of each site
will help determine if previous control efforts were effective, identify any newly-created
rodent entry points, changes in harborage conditions, and changes in sanitation. Document all
monitoring efforts on a site specific monitoring form. Include location, date, and individual
conducting the monitoring, as well as any comments regarding improvements and needed
management actions. Monitoring will show the level of rodent activity, at that point in time,
and inform you of priority areas to focus exclusion efforts.

Cooperation and individual responsibility: Build consensus! Successful rodent management
includes a team effort among the: site manager (the decision-maker, person controlling the
funds, and ultimately responsible for the site); the people who occupy the site (staff, visitors,
etc.,); and technical advisors (pest management experts, maintenance workers, other experts).

To ensure that each team member is aware of rodent-control activities, their own specific
concerns and responsibilities as well as their counterparts’ responsibilities, these three entities
should convene to determine their specific tasks and responsibilities, with completion dates,
and establish agreed upon actions in writing through a rodent management plan for their site.
The plan should be signed by the Superintendent, Chief of Maintenance, Park IPM
Coordinator, Public Health representative, and Safety Officer so that if immediate action is
needed staff will be authorized quickly to address any issue to prevent further risk to human
health or resources.



Common failures in controlling rodent infestations in structures are usually the result of one or
more of the following oversights:

o Failing to have “buy in” or the consensus and cooperation of all site occupants, technical
advisors, and site management staff.

e Failing to locate or effectively eliminate cracks or openings used by animals to enter
buildings or rooms;

e Underestimating the severity of a rodent infestation -either the number of animals present or
the size of the infested area;

e Using too few snap traps or improperly placing snap traps;
¢ Failing to secure garbage and other food and water sources;

e Placing reliance on poison bait (rodenticides) as a sole means of control.

Reasons for Controlling Rodents

The key reasons for controlling rodent populations in and around structures occupied by humans are
risk to human health and damage to the resources.

Health Risks

By far the most important reason to control rodents is potential health risks from human contact with
rodents or rodent-contaminated items. The Centers for Disease Control states that worldwide, rodents
can transmit over 35 diseases to humans. Commensal rodents, those species which live in close
association with people, can contaminate human foodstuff, eating utensils, bedding, etc., with their
urine, feces, hair, and parasites. This activity has been responsible for the transmission of diseases to
people.

Exotic rodents (meaning they are non-native to the United States) arrived in this country during the
17" -18" centuries from European and Asian ships. Exotic commensal rodents, which include house
mouse (Mus musculus), Norway rats (Rattus norvegicus) and roof rats (Rattus rattus), can spread
plague, hantaviruses, typhus, rat-bite fever, trichinosis, salmonella, and other infectious diseases.

Native rats and mice (rodents naturally occurring in this country) can carry plague, hantavirus,
tularemia, leptospirosis, tick-borne relapsing fever, Rocky Mountain spotted fever, Q-fever, and
other infectious diseases.

Rodent food caches, nests, and rodent carcasses (i.e., poisoned animals or animals dying from natural
causes) can cause additional risks to people and resources. Rodent food, nests, or carcasses may carry
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or attract parasites, flies, carpet beetles, and other pests which can cause serious secondary pest
damage to park resources and potentially act as vectors of human disease. Extensive subsurface
burrowing can present physical hazards to people walking on the surface creating areas of unstable
soil collapse and tripping hazards.

Damage to Resources

Many kinds of physical damage can be expected when rodents infest the interiors of buildings, other
man-made structures, or developed landscapes. The animals often build nests and store large amounts
of food (e.g., acorns, nuts, seeds, etc.) behind walls or in attics, and such storage can cause structural
damage as well as attract other pests. Rodents often burrow into and re-arrange wall and attic
insulation, and because of their habit of gnawing on objects, may damage upholstered furniture,
museum collections, paper, leather goods, clothing, electrical lines and equipment (including
computers). Snakes and other predators may also enter structures seeking rodents as a food source.
Each year, many structural fires in this country are thought to result from electrical wiring damaged
by rodents. Rodents frequently enter and make nests in parked machinery and vehicles, damaging
electrical wiring and hoses.

Rodent activity at or near the foundations of buildings can increase the rate of structural failure.
Rodent burrowing loosens soils and can lead to erosion around the foundation, create openings for
increased water flow and penetration, and new access routes for other animals. The mere presence of
rodent burrows attracts predatory animals that enlarge the burrows, resulting in additional structural
damage. Rodent-associated damage to buildings increases the potential for deterioration from
weathering, moisture, and other sources. Rodents also damage historic landscapes and ornamental
plants.

Commensal Rodents: Biology and Habits

Animals in the Rodentia Family are one of the most numerous, successful, and adaptable of all
mammals. There are over 3,000 different kinds of rodents in the world, ranging in size from the 1/2
ounce, silky pocket mouse (Peromyscus amplus), a native to the U.S. Sonoran desert, to the largest
rodent, a 100 pounds capybara (Hydrochoerus hydrochaeris), of South America. Rodents of one kind
or another occur in every kind of environment, from desert to tundra.

Note that only a few species of rodents are commensal rodents which present risks to
humans and our resources. These pest species contaminate more human food than they
eat.

Rodents differ from other kinds of animals by virtue of their front incisor teeth, which are specialized
for gnawing. Rodent incisor teeth grow continuously throughout the animal's life. Because of this,
these animals must gnaw frequently to keep the tips of their incisor teeth worn down.



Rodents have a keen sense of smell, and produce many natural odors. Once rodents enter a hole,
room, or building, their odors remain in the area and may attract other rodents. Rodents mark
territory and pathways with oils on their skin as well as with urine markings. Their vision is poor;
hence they rely on their keen olfactory, taste, touch, and hearing senses. They are nocturnal for the
most part, foraging at night, navigating mainly in the dark while relying on long sensitive whiskers
(vibrissae) and guard hairs on their body which guides them in the dark and allow the rodent
determine the width and height of openings and pathways. They can also memorize these routes
allowing for quick escape. Rodents present a serious problem in /around human food as they mark
their territory by dribbling urine and hence contaminate more food then they eat. Water is necessary
for all rodents. Rats must have a readily available water source; mice, however, can obtain sufficient
water from their food.

Rodents present in this country may be either native or exotic. Since many rodent species look
similar but may have quite different habits and living requirements, it is very important to accurately
identify the species of rodent that are causing problems so that you will be efficient in placement of
snap traps and other management tactics.

Native rodents include: white-footed mouse (Peromyscus leucopus), deer mice (Peromyscus
maniculatus), pygmy (Baiomys taylori), pocket (Chaetodipus baileyi), grass-hopper (Onychomys
torridus), harvest (Reithrodontomys megalotis), and jumping mice (Zapus hudsonius preblei); dusky-
footed woodrat (Neotoma fuscipes), cotton rat (Sigmodon hispidus), kangaroo rat (Dipodomys
merriami), and rice rats (Oryzomys palustris); voles; porcupines; pocket gophers; lemmings; nutrias;
squirrels (ground, tree, and flying squirrels); chipmunks; marmots; prairie dogs; muskrats; and
beavers.

Exotic rodents include the house mice (Mus musculus), Norway rats (Rattus norveigicus), and black
rats (Rattus rattus). Exotic rodents are easily identified by their scaled, nearly hairless tails, giving
them the name "naked-tail" rodents.

Mice and rats are the most common structural pests in buildings. A basic description of
their biology follows.

Mice

Mice, because of their size and reproduction potential, are the most common indoor rodent pests in
buildings. In the eastern United States, exotic house mice are the animals most often found inside
buildings, but native mice which includes the white-footed mice (Peromyscus leucopus) and deer
mice (Peromyscus maniculatus) are the most common indoor rodent pests in the western United
States.

In general, rodents produce large numbers of young. This is necessary for the survival of rodent
populations due to a high mortality rate. House mice, for example, can reproduce year-round indoors.
During one year and under ideal conditions a single pair of house mice is capable of producing over
3,000 offspring. Mice can reproduce as early as 30 days of age, and a female can become pregnant



with a second litter even while the first litter is still nursing. Native deer mice, better adapted to
outdoor life, do not reproduce year-round (unless living in a warm building), and produce fewer
young. Under ideal conditions, a pair of deer mice is theoretically capable of producing a population
of approximately 800 mice during their 4-month-long breeding season—more if they are living in a
heated structure. Mice are an important food source for many other animals. Natural predation by
owls and foxes, together with competition between mice for space and food, results in the mortality
of 80% to 90% of all young mice soon after birth. When ample food, water, and shelter are available,
and when predation is absent (e.g., conditions found indoors), mouse populations can explode.
Indeed, mice will occupy as many spaces in a building as possible until a limitation in the resources
available to them restricts the numbers of animals that can survive.

Although mice tend to prefer grass seed and cereal grains, they will eat almost any foods consumed
by humans and domestic pets. A mouse’s daily food requirements are small—only about 1/10 ounce
(%2 teaspoon) of food and 1/5 ounce of water per day for survival—and much of their water
requirements can come from the food they eat. Mice are sometimes difficult to poison with
rodenticide, because they will only nibble on small bits of food from many locations. Unless they
consume an adequate amount of poison bait, they may not get a lethal dose. Eating small amounts of
poison bait may cause only mild discomfort and make the bait repulsive to them. Some animals have
definite food preferences and will not eat bait at all.

Mice are most active after sunset, but will be seen during the day when there is extreme competition
for spaces or food such as in severe infestations. Activity habits are different for native and exotic
mice. Native white-footed mice occupy a home range area of about 1/3 acre to 4 acres, and they may
travel 200 or more feet from the nest to a food source. They do not hibernate, but they are less active
during winter. Exotic house mice have much smaller ranges, seldom travel more than 30 feet from
their nest site to a food source, and are active throughout the winter months. Mice are very curious as
compared to rats, and will investigate new objects, such as traps.

Mice are exceptionally agile, flexible animals and can jump 12 or more inches straight up from one
flat surface to another. They can jump to even higher levels against a flat vertical surface such as a
wall using it as a springboard. They can jump down to the floor from an elevation of 8 or more feet
without being injured. They can climb any slightly rough, vertical surface, such as wood, plaster,
brick, metal pipes, wire mesh, and cables. In addition, mice have excellent balance and can easily run
along horizontal electrical wires, ropes, and cables from one part of a building to another.

The fur on mice makes them look larger than they actually are. Their slender body and lack of a
collar bone allows them to squeeze through openings of % inch in diameter (6mm), about the same
diameter as a #2 wooden pencil. If a mouse can squeeze its head through an opening the rest of the
body can fit through.

Outdoors, native mice are most numerous during late summer. Competition between individuals for
food sources and nest sites increases with the onset of cold weather. This is when rodents begin to
seek access into buildings as they are attracted to the warmth, shelter, food, and water offered in
human occupied structures. Mice will continue to nest and reproduce indoors all winter with



available food and water. Mice will also move into structures that are not human-occupied; such
occurrences are found when people open up cabins or other buildings that have not been used
through the winter. In these situations, the structure needs to be properly ventilated due to the
potential presence of rodent borne diseases such as hantavirus. For additional information on
hantavirus see http://www1.nrintra.nps.gov/brmd/ipm/rodent.cfm and
http://www.cdc.gov/hantavirus/.

Rats

Exotic rats are the species most often found in human occupied structures, including the Norway rat,
(Rattus norvegicus), and the roof or black rat, (Rattus rattus). These agile rodents, native to Africa,
Europe, Asia, or Australia, were inadvertently introduced into North America on the ships of early
voyagers. Once established, they spread throughout the country on ships, trains, in freight, and cargo.
Both the Norway and roof rats adapted easily to the human environment (e.g., granaries, fields,
sewers, attics, basements) and are commonly known as “urban rats”. These exotic rats, and the house
mouse, often live most of their lives inside human occupied buildings.

The Norway rat is believed to be introduced into the United States around 1775 and is currently
found throughout the contiguous 48 states wherever humans live. Roof rats are not as adaptable as
the Norway rat and prefer semitropical to tropical climates, hence they are not found in the interior of
the country. Their range includes the lower East Coast, up through the Gulf States into Arkansas, and
along the Pacific Coast and in the Hawaiian Islands. 2

Other rodents such as the native Eastern grey tree squirrel (Sciurus carolinensi) and on occasion
chipmunks may nest inside structures. The grey tree squirrel may gnaw and gain access into attics,
use insulation as nesting material, and may chew on electrical wires, or enter the human living
space®. Chipmunks and wood rats may nest inside buildings, attics, crawl spaces, and chimneys
during the winter, these species usually feed outside and seldom enter occupied portions of a
building. In the Western United States native “pack rats” (Neomotoma sp) as the name implies, have
a tendency to pack away small objects such as jewelry, cooking and eating utensils, can tabs, and
other items which can be found in nests they construct inside structures, wall voids, vehicles,
upholstered furniture, and mattresses. They also create food “middens” which are piles of seed and
other food. Pack rats gnawing can damage wooden items, electrical wires, and mechanical or other
building components. *

Z Internet Center for Wildlife Damage Management. Accessed September 3, 2014
http://icwdm.org/handbook/rodents/

® Maryland Department of Natural Resources Natural Heritage Service
http://dnr.maryland.gov/wildlife/Plants_Wildlife/squirrels.asp

* Internet Center for Wildlife Damage Management. Accessed September 3, 2014
http://icwdm.org/handbook/rodents/
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Exotic female rats become reproductively mature when they are about 3 months old, and can produce
an average upwards to 40 young per year. Native rat-size rodents are less productive than mice, but
females can usually raise three to four surviving young each year. Rats will eat most any type of food
but prefer grass seed /cereal grains, nuts, fruit, fish and other meat but will also feed on carrion. It is
important to know the biology of the species you are managing to be successful. For example, roof
rats will eat nuts, berries, snails, slugs, fruit, citrus, and avocado; Norway rats eat, grains, meats, fish
nuts, some fruits. They require about 1 ounce (2 tablespoons) of food per day for survival. As is the
case with mice, a water supply is not as critical for rats because most water comes from food. Rats
require 1/2 to 1 ounce (15 to 30 ml) of water daily when feeding on dry foods but need less when
moist foods are available.

Rats are very agile, and can leap 3 feet straight up or 4 feet horizontally. They can also climb up the
outside of a 3-inch-diameter pipe, walk on wires between buildings, swim %2 mile in open water,
tread water for days, swim up currents in sewer lines and through toilet traps, and survive a fall of
more than 50 feet. Other native rodents (e.g., tree squirrels, wood rats, chipmunks, and some ground
squirrels) are also very agile. Although rats are much larger than mice, they can squeeze through
holes only %2 inch in diameter (12.69 mm), smaller than the size of a quarter.

Rats have powerful teeth and can gnaw through concrete block, aluminum siding, adobe brick,
wallboard, plaster, wood, and various other durable materials. Usually, there must be an exposed
edge to gnaw; smooth surfaces limit their ability to initiate holes.

Exotic rats usually range within about 100 to 150 feet of their nest. They may sometimes nest indoors
and forage outside for food or nest outside and forage indoors. Depending on food and habitat
availability, native rats, such as the wood rat (Neotoma sp.) have relatively large forage areas up to
1,500 feet and can move long distances from an indoor nest site to a food source. The actual range of
individual rodents depends on a number of factors including site topography, food preference,
competition, and availability.

Inspection and Monitoring

In 1994 the National Park Service partnered with the Center for Disease Control to study rodent
infestations in a number of buildings in three National Park Service areas. The interiors and exteriors
of the buildings were inspected for rodent activity, conditions favoring rodent activity, and structural
defects allowing rodent access. In this study, individual animals were captured outside of a building
and then later re-captured inside the building. After the identified sources of rodent access into
buildings were repaired during a one-time intervention, overall rodent infestations decreased by more
than 90% when compared to similar structures not repaired. In most repaired structures, no rodent
activity was detected. This study clearly demonstrates that the identification of structural defects,
followed by relatively simple mechanical repairs, can significantly reduce or eliminate rodent



problems in most buildings. Follow-up exclusions could completely eliminate rodents from all
buildings.®

SAFETY NOTE: For personal safety reasons and because of the presence of hantavirus as
well as other rodent related disease documented nationwide®, anyone performing rodent
inspections monitoring duties, exclusions, and/or who might come in contact with dead or
live rodents or rodent debris, should follow the U.S. Center for Disease Control (CDC)
guidelines in Appendix E and the National Park Service guidance on rodent management
prior to performing tasks involving rodent monitoring or management. (The CDC’s main
rodent site is: http://www.cdc.gov/rodents/ and the NPS site for employees is:
http://www1.nrintra.nps.gov/brmd/ipm/rodent.cfm). Park staff is also reminded that a Job
Hazard Analysis is required when a task has the potential for harm. Contact your Safety
Officer and visit Directors Order #50 B: Occupational Safety and Health Program-
http://www.nps.gov/policy/DOrders/50B.htm.

Inspections detect and document rodent activity, access points, and conditions that foster rodents.
They provide recommendations and help set priorities. Inspections can be conducted by trained staff
using this and other resources or by a contracted pest management inspector. (See Appendix D:
Contract Specifications for Inspection)

Inspection versus Monitoring

Effective rodent proofing requires knowledge of rodent behavior; care in identifying and eliminating
sources of rodent access, the education and cooperation of the people using the site, and the
commitment of site managers and staff. Periodic follow-up through scheduled monitoring is needed
to ensure that all sources of rodent access are eliminated and that no new access points are created
through the repair or replacement of utility lines, and plumbing fixtures, and so forth. Rodent
proofing involves periodic inspection and on-going monitoring.

The terms "inspection™ and "monitoring,” commonly used in the pest control industry, are sometimes
confusing, because they describe what seem to be similar activities, but actually have different
meanings.

Inspection is an initial and comprehensive site visit with a written (or otherwise documented)
evaluation (a "snapshot™ or evaluation of one point in time), in which the inspector, trained in rodent
detection, meets with the site manager and key staff to examine the site, the structure, and human use
patterns. The inspector looks for and documents the presence/absence of rodent activity, and rodent

> Glass GE, Johnson JS, Hodenbach GA, Disalvo CLJ, Peters CJ, Childs JE, Mills JN. Experimental evaluation of
rodent exclusion methods to reduce hantavirus transmission to humans in rural housing. American Journal of
Tropical Medicine and Hygiene. 1997;56:359-364. [PubMed]

® Mills JN, et al. A Survey of hantavirus antibody in small-mammals populations in selected united states national
parks. American Journal of Tropical Medicine and Hygiene; 58(4),1998, pp.525-532.
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signs, conditions favoring rodents, potential rodent access into buildings, and provides the site
manager with a report with specific recommendations to mitigate rodent activity.