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WHAT OTHERS ARE SAYING ABOUT
ENVIROTHON é

fEnvirothon got me my first real job,
ARThe Envirothon c¢ompaultivatédimy passpnforens t he

students the opportunity to study in environment, expanded my

depth environmental issues that are worldview, and connected me with an
beyond the scope of a normal science unforgettable group of friends.

class. .. (Envirothon) taught me patience,

conflict-resolution, divided leadership,
positivity, compromise, and so much
more. In addition, the cumulative
hours of presenting to various
audiences, from professionals in the

.. They are also given the rare
opportunity to investigate a problem
and most importantly, to try and
positively impact that problem. fi

-Kate Kelderman, field to government officials, has given
Virginia Envirothon Coach me the confidence to address any
number of people with relative ease.
fEnvirothon has really changed my This transformation h_as affprded me
way of thinking. Envirothon has taught not only better speaking skills, but job
me how different factors work opportunities, networking, and
together to make a situation--pollution incredible bonds of friendship.o

control cannot be the only solution in
helping the environment; but broader
social, cultural, and political concerns
must also be considered.o

-Alexandra Ramey,
Virginia Envirothon Team Member

AOur Envirothon team i
f ami | y égobd tofget dohether

with people that are interested in the

same things to work hard both to

nE nv | rot h-changimgs a | 1 T 83 apout wildlife and ecosystems
experience; it opened my eyes to the but also to win.o?od

wonderful opportunities available in
the future for me to make the world a
better place. 0

-Claire Snell-Rood,
Virginia Envirothon Team Member

Brooke Castigan
-Virginia Envirothon Team Member

-Steven Yeung,
Virginia Envirothon Team Member



INTRODUCTION

WelcometotheVi r gi ni a 0 BnviDtbom iTheiViogimia Association of
Soil and Water Conservation Districts presents the Dominion Envirothon. This
handbook contains information to aide you and your team in preparation for Envirothon.

Envirothon is a natural resources competition for high school students. Teams of five
students compete in the areas of. soils, forestry, aquatics, wildlife, an environmental
issue and oral presentation. Students are tested on the topics above and their ability to
apply that knowledge to solve real-life environmental problems.

Envirothon stimulates curriculum development by establishing broad study areas and
helping students and educators to find useful resources in their community. Such
resources are mentioned in this handbook. To complement this handbook, each Virginia
SWCD has hands-on resources and publications relating to the study areas of
Envirothon. The VASWCD Envirothon website located at www.vaswcd.org has digital
resources available. The environmental issue is updated annually.

The learning objectives of the Virginia Envirothon correlate with the National Science
Standards and the Virginia Standards of Learning. By incorporating the Envirothon
curriculum into classrooms, Conservation Districts in Virginia and across the nation are
taking a notable lead in responding to the public school system's need for a strong,
hands-on approach to environmental education

To help teams prepare for the Envirothon, Training Workshops are offered annually by
VASWCD and local SWCDs.

ENVIROTHON GOALS

1) To promote a desire to learn more about the natural environment and develop
knowledge and skills to apply the basic principles and practices of resource
management and ecology.

2) To promote stewardship of natural resources and develop critical thinking skills,
cooperative problem-solving skills, and decision making skills of students to balance
the quality of life and the quality of the environment.

3) To provide students with experience in environmentally oriented activities to enable
them to become environmentally aware, action oriented citizens.

Questions regarding the Virginia Envirothon may be directed to the Virginia Association of
Soil and Water Conservation Districts. The telephone number is (804) 559-0324 or toll
free (800) 727-6354. The Association offers its programs and assistance on a non-
discriminatory basis to all persons or groups.


http://www.vaswcd.org/
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The Virginia Envirothon is sponsored by the Virginia Association of Soil and
Water Conservation Districts (VASWCD)

Funding for the Envirothon has been provided by:
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Dominion Resources

Virginia's Soil and Water Conservation Districts
Chesapeake Bay Restoration Fund

Virginia Chapter of Soil and Water Conservation Society
Virginia Chapter of the American Fisheries Society
Virginia Chapter, The Wildlife Society

See www.vaswcd.org for sponsorship opportunities and a current list of
Sponsors



http://www.vaswcd.org/

LOCAL COMPETITIONS VIRGINIA'S

Due to the increasing number of teams participating in the SW‘ D
Virginia Envirothon, a state rule was established stating

feach team at the state cont 30L& WATER .

. . N . . . CONSERVATION DISTRIKTS
di strict.o As an el iminati o'r 9
competitions have been created.

The VASWCD requires a district to host a local Envirothon competition when the district
has more than one Envirothon team (schools may have more than one team). Local
competitions are typically held in the month of March. Contact your local SWCD for
details.

Winners of the local Envirothon competitions will be eligible to represent their district at
their Area Envirothon Competition (see SWCD Map to determine your district and Area).

AREA COMPETITIONS

Area Competitions are held in the month of
April.

The top three teams from each VASWCD
"= Area Envirothon are eligible to attend the
State Envirothon. (The top three teams
from each Area must be from different
Districts.)

STATE COMPETITION

Visit the Virginia Envirothon Website
www.vaswcd.org .

Virgi ni ao6s Hdarothomis am annual
competition held during the month of May.
The competition is held at a different location
in Virginia each year.

The top three teams from each VASWCD
Area Envirothon are eligible to attend the
State Envirothon. (The top three teams must '
be from different Districts.) In the event that one of the top three teams cannot attend,
the fourth place team may be eligible to move on to the State competition.

The first place team of the Virginia Envirothon will represent Virginia at the North
American Envirothon. Five team members and one coach may be provided funding to
travel to the North American competition. The state competition includes an oral
presentation (worth 2/7 of overall score), for more details visit the website or contact the
VASWCD.


http://www.vaswcd.org/

Virginia Code Language:

§ 10.1-549.1. Virginia Envirothon.

Districts in partnership with other districts, agencies, organizations, and associations are
authorized to coordinate and implement the Virginia Envirothon Program, administered
by the Virginia Association of Soil and Water Conservation Districts, which enables
learning experiences for high school students through competitive events focusing on
natural resource conservation.

NORTH AMERICAN ENVIROTHON COMPETITION

North American Envirothon Website- www.envirothon.org

Local conservation districts, in conjunction with cooperating agencies and educators,
organize and run local Envirothon competitions. Winning teams will compete in a
state/province contest, and the winning team will compete in the international contest.
Conservation Districts, governed by locally elected supervisors, help landowners and land
users solve resource management problems.

The first place team of the Virginia Envirothon will represent Virginia at the North American
Envirothon. In the event that the first place team is unable to go, the second place team
will represent Virginia at the North American contest. The Virginia Association of Soil and
Water Conservation Districts provides an all expense paid trip to the North American
Competition for the five team members and one coach. Competitions are held throughout
the US and Canada.

VIRGINIA STATE ENVIROTHON RULES

Updated2016
Students in gradeslQare eligible to participate.

Each VASWCD Area may send the top three teams from the Area contest to participate in the state Envirothon contest. Th
top three teams must be from different Districts. In the event that a top 3 team is unable te dttertd, glace team

may attend the state Envirothon contest. Each team may represent any group of high school aged students including FFA
4-H Club, Ecology Club, Scout troop, home school group, etc. Coaches may be teachers, scout leaders, parents, or any
interested adult.

A state registration form is due to the VASWCD office by the noted deadline. State contest materials will be distributed to
the host of each Area competition before each Area Envirothon so that the materials may be distelietends dhiat

will advance as soon as that team is known. It is the SWCD's responsibility to let the VASWCD office know the teams
participating in the state contest in a timely manner so that arrangements for teams can be made. It is the duty of the coac
to make sure appropriate chaperones are in keeping with their individual school policies for field trips. Inforenation will b
included in registration materials that relates to housing and meals.

A team must consist of five members. One or two altern@eallowed. In the event an original member is unable to
participate, an alternate may take their place. Otherwise, alternates will not be allowed to go to the stati@@swith their t
and may not help the team set up during the presentationtpartofitest. In the event of an emergency that would

prevent a registered five member team from competing in the state competition, the VASWCD Envirothomzaynmittee
allow a team to compete with less than five members. The respective coach nihstlegitifiyacy of the emergency by
phone or letterlf a registered five member team is not complete and present at the start of the set presentation time, the
VASWCD may impose a penalty up to disqualification.

Coaches or advisors must accompanytéaair to the state contest. They will not have contact with their team at the
stations during the competition but may be guides for other teams during the contest, if needed.

The contest will consist of questions on soils, aquatics, forestry, widt$ifescal issue: Invasive Species. The station areas
will be worth 1/7 each of the overall score. The presentation will be worth 2/7. Students may compile a list of resource
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10.

11.

12.

13.

14.

15.

16.

17.

references and information and present it to judges before or during theiajioes

Team members work together to answer test questions, submitting one completed test to the station judges before moving
the next station. Thirty forty-five minutes will be allowed for answering questions at each station.

Presentationsilivbe given Sunday afternoon of the competition. Each team will be assigned a location and time for their
presentation. Each team will have 5 minutes to set up, 20 minutes to make their presentation and 5 minutes to answer
guestions from the jud@@® ninutes total. The North American Envirothon presentation score sheet will be used at the

State contest with additional criteria included to meet the current oral presentation problem requirements. There will be twa
rooms assigned fainepresentations eac There will be a minimum of two setfivaf judges. After every presentation,

two judges will rotate to the other room to ensure no set of judges is used twice. The high and the low score from each
presentation will be dropped and the remainingssaeeeaged amdunded to the nearest hundredth following the practice

of the North American EnvirothoBuring the final round, the teams with the top two presentation scores will

present to another panel of judges for final ranking. Scores are calculatedhe same manner as in the preliminary
round. The scores from the final round Qniyhohelettrecal '#®V'er a g e |
such as flip charts, posters, models, maps, etc. will be allowed. Each team will be assitpitnt foterepresentation

during the event. A team name should not be mentioned during oral presentation or school/team shirts worn that identify
the school or SWCD.

The scores of the Sunday afternoon presentations (worth 2/7 of total) will be #ueledaes of each station (worth 1/7
each) on MondayThe top two oral presentation teams will give their presentations again in front of everyone while the final
scores are being tabulatééam presentations will not be scored a third time.

Medallims will be presented to teams who earn the highest score in each of the stations (forestry, aquatics, wildlife, soils, a
current issue. Awards will be presented to the top overall scoring team.

The first place team will represent Virginia at the Montérican Envirothond(ly 243July 29, 2016 in Peterbrough,

Ontario) In the event that the first place team is unable to go, the second place team will represent Virginia at the North
American Envirothon contest. VASWCD will cover registration andféeteém members ark® toaches at the North
American competition.

Medical needs, emergencies and student conduct during the competition are the responsibility of the school/coach or grou,
the team represents during the contest. Please have studentedical information such as allergies or medication needs

with coaches before leaving for the contest. The contest should be considered a schesdoctgroeg field trip. Check

with the school or affiliated group about appropriate permissiaor $ilgtslity waivers that apply to field trips for your

school system.

Teams may only bring water bottles to testing stations (Calculators, clip boards, writing utensils, Biltmore sticks, and othe
items will be provided as needegtudents are not panitted to carry electronic devices or bags of any kind on the
day of the event.

Any concerns related to testing should be brought to the immediate attention of the Scoring Committee and/or Envirothon
Coordinator. Cheating will not be tolerated andjscuo disqualification. Teams must submit written appeals to the
Envirothon Coordinator within 30 minutes of the completion of final testing station. Appeals forms can be found at score
keeping headquarters. An Appeals Committee will review app@atgar action will be taken if necessary. All decisions

of the Appeals Committee are final.

Local and Area Envirothon Rules will not conflict with the aforementioned Virginia Envirothon Rules.
Any infraction of the Virginia Envirothon Ruteay restt in disqualification and dismissal from the event and host site.

Teams are not permitted to take completed tests home. Time will be provided to review tests and answers keys on site
following the competition.



PRE-COMPETITION CHECKLIST

Maintain close contact with your local Conservation District Office
(local SWCD contact information can be found at http://vaswcd.org/district-directory).

Ensure the following checklist is completed.

A

Team members are trained in each of the five test areas: Soils, Wildlife, Aquatics, Forestry,
Special Issue Problem

Team members are familiar with Learning Objectives associated with above test areas.
Team has prepared an oral presentation in response to the presentation prompt provided

by the Virginia Association of Soil & Water Conservation Districts. The presentation prompt
is typically distributed in October.

Registration forms returned to VASWCD Office (or district office for Local/Area competitions)

Transportation has been arranged to the competition

Team members are familiar with the rules of the competition

DAY OF THE EVENT REMINDERS

Be on time! Allow ample travel time. Arrive 20 minutes prior to your assigned registration
time.

Accompany your team to the orientation session, if applicable and be sure they understand
all instructions.

Coaches may not consult with or accompany teams once the competition has begun.

Familiarity with the rules and regulations of the competition is expected of all coaches and
team members.


http://vaswcd.org/district-directory

Virginia Envirothon Team Advisor Annual Schedule

Please use the following as a guide for your Envirothon program. Additional training opportunities may come
available through other venues/resources to contribute to youabEnvirothon program.

1 SeptemberOctober
o Recruit Envirothon team members.
A An Envirothon team consists of a minimum of five high school aged students. An
unlimited amount of students may participate in the program.
o0 Review Envirothon Learning Objres, resources and suggested activities provided by
the North American Envirothoand Virginia Envirothon coordinators.
o Design Meeting Schedule
A SeptemberFebruary ~once per week/every other week
A March-Competition Dates ~ twice per week
o Plan Envirothn team meetings to cover all materials provided in Learning Objectives
0 Begin utilizing Virginia Envirothon Resources
A Acquire handon materials from local SWCD
A Literature and online resources available through VASWCD
o Contact local SWCD for Envirothon firag Workshop Schedule
A Be aware of registration deadlines & follow proper procedure to allow school
permission for students to attend training workshops

1 NovemberJanuary
0 Attend Envirothon Training Workshsp
A handson workshop open to students and advisors
A Contact local SWCD for Training Workshop information
o Continue Team Meeting Schedule

1 DecemberFebruary

o Continue meeting with students

o Contact local resource professionals to meet with team to develop field skills
A Department of Forestry
Natural Resourceddservation Service
Department of Environmental Quality
Department of Game & Inland Fisheries
State Parks
Master Naturalist Volunteers
Local nature centers, etc.
o Attend regional Envirothon training workshops

1 March-April
o Continue meeting with students
0 Attend local and/or Regional Envirothon competition
A 1 day competitions

b - O

1 May
o Attend State Envirothon competition
A 2 day competition



AQUATICS

Aquatics: Key Point 10 Abiotic factors
NationalScience Standards Correlatidntp://www.envirothon.org/pdf/CG/aquatics_ecologyNSS1.pdf

Learning Objectives:
1. Know the processes and phases for each part of the water cycledanstamd the water cycle's

role in soil nutrient erosion, salinization of agricultural lands, and climatic influences.

2. Understand the concept and components of a watershed and be able to identify stream orders and
watershed boundaries. Know the featurea béalthy watershed and an unhealthy watershed.

3. Know how to perform and interpret chemical water quality tests and understand why aquatic
organisms and water quality is affected by the physical, chemical and biological conditions of the
water.

Suggested Ativities:

1. Use topographic maps to investigate the concce
system, and delineate the watershed of a given area. Be able to describe how different land uses
and watershed characteristics can affect water ruwater flow, types of stream habitats and
management approaches.

2. Investigate and find out who is using the water in your watershed and become familiar with
historic stream and river levels to learn if levels are increasing or decreasing. Use stream
assessnrd data to determine the health of your watershed.

3. Conduct chemical water quality tests to determine the temperature, dissolved oxygen, pH,
phosphorus, alkalinity, nitrogen, and dissolved oxygen percent saturation of a water sample and
explain why these & results are indicators of water quality and can be used to assess and manage
aguatic environments.

Resources:

1. USGS Water Science Basics: What is the Water Cysi@?/ga.water.usgs.gov/edu/watercycle.html

2. Basic concepts on Watershedstp://water.epa.gov/type/rsl/monitoring/vms21.cfm

3. How to Read a Topographic Map and Delineate a Watershed
http://www.nh.nrcs.usda.gov/technical/Publications/T opowatershed.pdf

4. Georgia Adopt a Stream Manual on Biological and Chemical Stream Monitoring
http://georgiaadoptastream.com/Manuals_etc/Bio Chem/Bio Chem.pdf

10


http://www.envirothon.org/pdf/CG/aquatics_ecologyNSS1.pdf
http://www.envirothon.org/pdf/CG/aquatics_ecologyNSS1.pdf
http://www.nysenvirothon.net/Water_Science_Basics.pdf
http://ga.water.usgs.gov/edu/watercycle.html
http://water.epa.gov/type/rsl/monitoring/vms21.cfm
http://water.epa.gov/type/rsl/monitoring/vms21.cfm
http://www.nh.nrcs.usda.gov/technical/Publications/Topowatershed.pdf
http://www.nh.nrcs.usda.gov/technical/Publications/Topowatershed.pdf
http://georgiaadoptastream.com/Manuals_etc/Bio_Chem/Bio_Chem.pdf
http://georgiaadoptastream.com/Manuals_etc/Bio_Chem/Bio_Chem.pdf

Aquatics Key Point 2 Biotic factors

National Sence Standards Correlatidnitp://www.envirothon.org/pdf/CG/aquatics_ecologyNSS2.pdf

Learning Objectives:

1.

Understand the dependence of all organisms on one another and howasdenggtter flow
within an aquatic ecosystem.

Understand the concept of carrying capacity for a given aquatic ecosystem, and be able to discuss
how competing water usage may affect the ability of the system to sustain wildlife, forestry and
anthropogenic eeds.

Identify common, rare, threatened and endangered aquatic species as well as Aquatic Nuisance
Species (ANS) through the use of a key.

Know how to perform biological water quality monitoring tests and understand why these tests are
used to assess andnage aquatic environments.

Suggested Activities:

1. Describe the habitat needs of three specific aquatic animals, and compare and contrast the flow of
energy in three different aquatic food chains.

2. Create a visual display of rare and endangered aquati@spEgplain how human activities are
causing species imperilment and specify actions being taken to protect these species.

3. Conduct a biological stream assessment by collecting rvaoedebrates. Stream Data sheets
(key point 1, resource 4) should be usedecord and analyze information. Explain why these
organisms are biological indicators that help us determine the health of a stream or waterway.

Resources:

1. Introduction toWatershed Ecology: Watershed Academy Web
http://cfpub.epa.gov/watertrain/pdf/modules/WatershedEcology.pdf

2. NOAA The Endangered Species Act: Marine Species
http://www.nmfs.noaa.gov/pr/pdfs/esa factsheet.pdf

3. EPA An Introduction to Freshwater Fishes as Biological Indicators, pati2s 3
http://www.epa.gov/biciweb1/pdf/EPA-260-R-08-
016AnIntroductiontoFreshwaterFishesasBiologicallndicators.pdf

4. Georgia Adopt a Stream Manual on Biological and Chemical Stream Monitoring
http://georgiaadoptastream.com/Manuals _etc/Bio_Chem/Bio_Chem.pdf

5. W Save Our St aceomvedebratdBfielthguide ¢ M

http://www.dep.wv.gov/IWWE/getinvolved/sos/Documents/Benthic/MWVSOS MacrolDGuide.pdf
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http://www.envirothon.org/pdf/CG/aquatics_ecologyNSS2.pdf
http://www.envirothon.org/pdf/CG/aquatics_ecologyNSS2.pdf
http://cfpub.epa.gov/watertrain/pdf/modules/WatershedEcology.pdf
http://cfpub.epa.gov/watertrain/pdf/modules/WatershedEcology.pdf
http://cfpub.epa.gov/watertrain/pdf/modules/WatershedEcology.pdf
http://www.nmfs.noaa.gov/pr/pdfs/esa_factsheet.pdf
http://www.nmfs.noaa.gov/pr/pdfs/esa_factsheet.pdf
http://www.epa.gov/bioiweb1/pdf/EPA-260-R-08-016AnIntroductiontoFreshwaterFishesasBiologicalIndicators.pdf
http://www.epa.gov/bioiweb1/pdf/EPA-260-R-08-016AnIntroductiontoFreshwaterFishesasBiologicalIndicators.pdf
http://www.epa.gov/bioiweb1/pdf/EPA-260-R-08-016AnIntroductiontoFreshwaterFishesasBiologicalIndicators.pdf
http://georgiaadoptastream.com/Manuals_etc/Bio_Chem/Bio_Chem.pdf
http://georgiaadoptastream.com/Manuals_etc/Bio_Chem/Bio_Chem.pdf
http://www.dep.wv.gov/WWE/getinvolved/sos/Documents/Benthic/WVSOS_MacroIDGuide.pdf
http://www.dep.wv.gov/WWE/getinvolved/sos/Documents/Benthic/WVSOS_MacroIDGuide.pdf

Aqguatics Key Point 30 Aguatic Environments

National Science Standards Correlatibtip://www.envirothon.org/pdf/CG/aquatics _ecologyNSS3.pdf

Learning Objectives:

1.

3.
4.

Identify aquatic and wetland environments based on their physical, chemical and biological
characteristics.

Know characteristics of different types of aquifers, and understand historical trends and threats to
groundwater quantity and quigli

Understand societal benefits and ecological functions of wetlands.
Understand the functions and values of riparian zones and be able to identify riparian zone areas.

Suggested Activities:

1.

2.

Describe the physical, chemical and biological characteristiasweam, river, pond, lake and
wetland.

Explain how different types of aquifers are indicators of water quantity and water quality. Describe
how subsidence and salt water intrusion are related to the falling water table in many aquifers.
Describe threéunctions of wetlands, and explain how these functions are met in the absence of
wetlands.

Describe three functions of riparian zones and explain how the removal of or damage to the
riparian zone would affect water quality and specific aquatic food chains.

Resources:

1.

2
3.
4

USGS Ground waterhttp://pubs.usgs.gov/gip/gw/qwgip.pdf

Types of Wetlands http:/water.epa.govitype/wetlands/types_index.cfm

Wetland Functions and Valuesp://cfpub.epa.gov/watertrain/pdf/modules/WetlandsFunctions.pdf

Benefits of Riparian Zonestp://www.tva.gov/river/landandshore/stabilization/pdf/benefits. pdf

Aqguatics Key Point 40 Water Protection and Conservaion

National Science Standards Correlatibtip://www.envirothon.org/pdf/CG/aquatics_ecologyNSS4.pdf

Learning Objectives:

1.

Understand how education programs and enforcement agencies are working together to protect
aquatic habitats and preventing those who use our waterways from inadvertently transporting
Aquatic Nuisance Species ANS from one river to another

Interpret major provincial and /or federal laws and methods used to protect water quality (i.e.
surface and ground water). Utilize this information to propose management decisions that would
improve the quality of water in a given situation.

12
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Be familiarwith the Federal, Provincial and state agencies that provide oversight of water
resources, and understand that Geographic Information Systems (GIS) is a useful and important
tool in the management of water resources.

Identify global and local sources ofipband norpoint source pollution and be able to discuss
methods to reduce point and Rpoint source pollution.

Understand the interaction of competing uses of water for water supply, hydropower, navigation,
wildlife, recreation, waste assimilation, gation, and industry.

Know the meaning of water conservation, and understand why it is important every time you turn
on a faucet.

Suggested Activities:

1.

List at least 3 Aquatic Nuisance Species ANS, and describe their effects on an aquatic ecosystem.
Consder what can happen when predator ANS are imported, and develop a plan for the eradication
of a target ANS.

Site water protection laws at a mock hearing to decide whether a permit should be given to build a
new shopping mall along a river.

Explain how Geomaphic Information Systems (GIS) are being used to help communities assess
water quality and watershed health information.

Compare water usage in different regions of Canada and the United States and propose actions to
help countries strike a balance betwesupply and demand in order to realize maximum benefit

from our water resources.

Design a comprehensive water conservation plan for your home and the watershed below your
home. This should include groundwater replenishment, securing sediment on yautyprop

managing nospoint source pollution and following the path of good quality water as it leaves your
property on its way to the sea.

Many dams are used to provide low cost electricity at the critical time of day when there is peak
demand for electricgt Today a major issue is deciding which is more important to the economy,

low cost energy or improving/restoring the ecology of a river. Evaluate the issue and develop
recommendations for conservation groups and utility executives.

Resources:

1.

2.

3.

What are Agatic Nuisance Species (ANS)http://www.anstaskforce.gov/ans.php

ANS Task Force http://www.anstaskforce.gov/default.php

Conservation of Great Lakes Wetlands: Environment Carfefa//www.ec.gc.ca/tho
wlo/default.asp?lang=En&n=2D508F45

Summary of the Federal Clean Water Act: (SDWA)
http://water.epa.gov/lawsregs/quidance/sdwa/upload/2009 08 28 sdwa fs 30ann_sdwa web.pdf

The Quality of Our Nationds Water
http://pubs.usgs.qov/fs/FS-116-99/pdf/fs-116-99.pdf

Polluted Runoff: Nonpoint Source Pollutiamp:/www.epa.gov/owow keep/NPS/whatis.html
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FORES TRY

Forestry Key Point 10 Tree Physiology and Tree and Shrub Identification

National Science Standards Corrigat http://www.envirothon.org/pdf/CG/forestryNSS1.pdf

Learning Objectives:

1. Know the parts and tissues of a tree, and be able to explain the growth cycle and life cycle of a

tree.

2. Understand the processes of photosynthesis and respiration and how they are important to the
growth and reproduction of trees.

3. ldentify common tree sp&s without a key, and identify specific or unusual trees and shrubs
through the use of a key.

Suggested Activities:
1. Identify trees and shrubs using leaf and seed samples.

Suggested Resources:

1. Tree Physiology http://www.envirothon.org/files/PhysiologyofTrees2.pdf

2. Parts of a Tree http://www.butler.edu/herbarium/treeid/treeparts.html

3. Glossary of Tree Terms http://www.butler.edu/herbarium/treeid/treeglossary.html
4.How Does a Tree Grow http://www.butler.edu/herbarium/treeid/treegrowth.html

Forestry Key Point 20 Forest Ecology

National Science Standards Correlatibtip://www.envirothon.org/pdf/CG/forestryNSS2.pdf

Learning Objectives
1. Know the typical forest structure: canopy, understory and ground layers and crown classes.
2. Understand forest ecology concepts and factors affecting them, inctbdinglationship

between soil and forest types, tree communities, regeneration, competition, and primary and
secondary succession.

3. ldentify the abiotic and biotic factors in a forest ecosystem, and understand how these factors
affect tree growth and foredevelopment. Consider factors such as climate, insects,
microorganisms, and wildlife.

Suggested Activities:

1. Identify and describe the life cycle of forest pests and invasive plants and describe their impact to
a forest ecosystem. Research integratetirppasagement strategies for selected pests.

2. Draw food webs of a mature deciduous forest and a mature coniferous forest. Explain how
wildlife habitat relates to the forest community and describe the niches of various organisms that
live in both of these fast ecosystems.

3. Examine a Atree cookiedo or core sample taken
growing conditions, insect and disease damage, and past weather conditions.

14


http://www.envirothon.org/pdf/CG/forestryNSS1.pdf
http://www.envirothon.org/pdf/CG/tree_physiology.pdf
http://www.envirothon.org/files/PhysiologyofTrees2.pdf
http://www.butler.edu/herbarium/treeid/treeparts.html
http://www.butler.edu/herbarium/treeid/treeparts.html
http://www.butler.edu/herbarium/treeid/treeglossary.html
http://www.butler.edu/herbarium/treeid/treeglossary.html
http://www.butler.edu/herbarium/treeid/treegrowth.html
http://www.butler.edu/herbarium/treeid/treegrowth.html
http://www.envirothon.org/pdf/CG/forestryNSS2.pdf
http://www.envirothon.org/pdf/CG/forestryNSS2.pdf

4.

Project Learning Tree Activity 7, Understanding Fire: Explore patternbarige brought about
by fires in a forest ecosystem.

Suggested Resources:

1.

2.
3.

Managing Forests for Fish and Wildlife
ftp://ftp fc.sc.egov.usda.gov/WHMI/WEB/pdf/Forests.pdf
Dendrochronology http://www.envirothon.org/pdf/CG/dendrochrono.pdf

Project Learning Tree Activity 7: Understanding Fire
http://www.envirothon.org/pdf/CG/forestry ecology PLT activity 7.pdf

Forestry Key Point 30 Sudainable Forest Management

National Science Standards Correlatibtip://www.envirothon.org/pdf/CG/forestryNSS3.pdf

Learning Objectives:

1.

Understand the term silviculture, and be able to explain the uses of the following silviculture
techniques: thinning, prescribed burning, single tree and group tree selection, shelterwood
method, cleacutting with and without seed trees)d coppice management.

Explain the following silvculture systems: cleamutting seed tree method, evenaged
management, unevenaged management, shelterwood and selection.

Understand the methodology and uses of the following silviculture treatmentsn@lanti
weeding, precommercial thinning (PCT), commercial thinning and harvesting.

Know how to use forestry tools and equipment in order to measure tree diameter, height and
basal area.

Understand how the following issues are affected by forest health aradjemaent: biodiversity,
forest fragmentation, forest health, air quality, aesthetics, fire, global warming and recreation.

6. Understand how forestry management practices and policy affect sustainability.

Understand how economic, social and ecological faatfiteence forest management decisions.

8. Learn how science and technology are being utilized in all aspects of forest management.

Suggested Activities

1.

2.

Use the following forestry tools and know how they are used in forest management. clinometer,
increment beer, diameter tape, biltmore stick, abney level, and compass, prism and relescope.
Use a variety of volume tables to calculate the volume of lumber for several different tree
species.

Project Learning Tree Activity 8, Fire Management: Learn the many aperdlencies of forests
and fire in healthy ecosystems.

Compare two different forest types. For example: an eastern hardwood forest in PA to a conifer
forest in Oregon. Identify economic, social and ecological factors that affect how both of these
forests ae managed.

Explain the Information Technology used to monitor and productively manage forests, and give
specific examples of how this technology is being utilized in all aspects of forest management.
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Suggested Resources:

1.

Woodland Management: Measuring your Forests
https://extension.umd.edu/sites/default/files/ dacsimms/woodlandteward/FS628VdIndMgtMeasuring.pdf

Forest StewardshiXimber Harvesting: PSU Bulletin 7
http://www.envirothon.org/pdf/CG/forest_stewardship_timber_harvesting.pdf

Forest StewardshipBMPs: PSU Bulletin 12
http://www.envirothon.org/pdf/CG/forest_stewardship _bmps.pdf

Project Learning Tree Activity 8, Fire Management
http://www.envirothon.org/pdf/CG/PLT _activity 8.pdf

Forest Health http://www.envrothon.org/pdf/CG/forest health.pdf

Technology in the Foresittp://www.envirothon.org/pdf/CEechnology _in_the%20_forest.pdf

Forestry Key Point 40 Trees as an Important Renewable Resource

National Science Standards Correlationsttp://www.envirothon.org/pdf/CG/forestryNSS4.pdf

Learning Objectives:

1.

Understand the importance and value of trees in urban and community settings, and know the
factors affecting their health and survival.

. Understand the economic value of forests and kmawmy of the products they provide to people

and society.

Explain the AEcosystem Serviceso provided by
important to human health, recreation, wildlife, and watershed quality.

Suggested Activities:

1. Create a @play showing the value of trees in both urban and suburban settings. Identify the

factors that affect their health and survival, and explain how to properly care for trees in an
urban environment.

2. Make a list of products and iproducts that come from yohome and are made from trees.

Describe the chemical and physical properties of trees used in making these products.

Suggested Resources:

1. Products From Treeéttp://www.envirothon.org/gf/CG/forest products.pdf

2. Benefits of Community Trees and Forestip://www.envirothon.org/pdf/CG/benefits.pdf

3. Trees and Ecosystems Serviedéstp://www.envirothon.org/pdf/CG/trees_and_ecosystem.pdf
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SOILS/LAND USE

Soils/Land UseKey Point 10 Physical Properties of Soil and Soil Formtion

National Science Standards Correlatidrttp://www.envirothon.org/pdf/CG/SoilsNSS1.pdf

Learning Objectives:

1.

a M wn

Understand the importance dails and appreciate the relatively small amount of usable soil that
exists on Earth.

Know the five soil forming factors, and understand how they influence soil properties.
Understand the origin and types of soil parent materials.
Understand basic soil foing processes: additions, losses, translocations, and transformations.

Recognize and understand features of Soil Profiles, and be able to use this information to
determine basic soil properties and limitations.

Identify and describe soil characteristiesxure, structure, and cotarsing Munsell color
charts)

Suggested Activities:

Generate a list of reasons why soils and the study of soil science is important to sustaining life on
Earth, and explore how much soil available on Earth is for hursan u

Describe the five factors of soil formation and be able to explain how each factor affects the soil
profile.

Conduct a field analysis by digging or using an auger to examine a soil pit. Determine soil
characteristics and properties, by describinglsmilzons and recording data.

Use soil profile information to compare soil samples from agriculture cropland, wetland, forest
and an urban area, and explain why there are differences in water table, permeability, runoff,
infiltration and water holding capiy.

Estimate percent sand, silt, and clay for soil samples collected and determine texture class using
the texture triangle. Explain how texture is important in solil fertility and soil management.

Resources:

» w N

Why Soil is Importanhttps://soils.org/files/sciengaolicy/sssamarketing2013.pdf

How Much Soil is therefRttp://www.envirothon.org/pdf/CG/How Much Soil Is_There.pdf

From the Surface Downhttp://www.envirothon.org/pdf/CG/NRCS From the Surface Down.pdf

Soil Formation and Classification
http://www.envirothon.org/pdf/2012/2012ce soils resources/KP4.3land capability classification[1].pdf

Sustaimng our Soils and Society
http://www.envirothon.org/files/2014/1_Sustaining%200ur%20So0ils%20and%20Society%20(2).pdf

6. Guide to Texture by Feelhttp://www.envirothon.org/pdf/CG/Guide to Texture.pdf

7. Soil Field Analysis http://www.envirothon.org/pdf/CG/soil_field analysis.pdf

Description of Soils: Soil Surveys, Chapter 3
http://soils.usda.gov/technical/manual/contents/chapter3.html

State Soils: NRCS http://soils.usda.gov/gallery/state soils/
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http://soils.usda.gov/gallery/state_soils/

Soil/Land UseKey Point 20 Soil Ecosystems
National Science Standards@dation http://www.envirothon.org/pdf/CG/SoilsNSS2.pdf

Learning Objectives:

1. Recognize that biological diversity is important for soil health and hence plant, human and
environmental health

2. Understand how the hydrologic, carbon and nutrient cycles relate to soil management.
3. Recognize that understanding soil ecosystems is important to soil management.
Suggested Activities:

1. Construct a Burlese funnel to learn about the diversity of lifagivin the soil. Draw a soil food
web showing the 5 tropic levels and discuss why biodiversity is important to healthy soil. (note:
some important soil organisms will not show up in the Burlese funnel, but they should be
included in the trophic level diagra)

2. Draw the nitrogen, carbon and phosphorus cycles and identify the types of organisms (flora and
fauna) involved in these cycles. Identify their roles in decomposition and nutrient cycling.

3. Discuss the decomposition and transformations of organic mtatters and pesticides. Discuss
the importance of microorganisms, and what would occur if they were not present in the food
chain.

4. Discuss how Integrated Pest Management can affect biological diversity.

Resources:

1. Instructions for making a Burlese Funiiel
http://www.sciencebuddies.org/scieregr-projects/poject _ideas/EnvSci p042.shtml

2. Nutrient Cycles http://www.envirothon.org/pdf/CG/nutrient_cycles.pdf

3. Sdl Biology - http://soils.usda.gov/sgi/concepts/soil_biology/biology.html

Chapter 1: The Soil Fml Web

Chapter 2: The Food & Web Soil Health
Chapter 3: Bacteria

Chapter 4: Soil Fungi

Chapter 5: Soil Protozoa

Chapter 6: Nematodes

Chapter 7: Arthropods

Chapter 8: Earthworms

4. Integrated Pest Management
http://www.envirothon.org/pdf/2012/2012ce_soils_resources/HitRgrated pest management[1].pdf

5. Soil Biology and Land Management
http://www.envirothe.org/pdf/2012/2012ce_soils_resources/KP2.5Soil_Biology[1].pdf
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Soils/Land UseKey Point 30 Chemical Properties of Soil and Soil Fertility

National Science Standards Correlatibtip://www.envirothon.org/pdf/CG/SoilsNSS3.pdf

Learning Objectives:

1.
3.

Understand the procedure for taking a soil sample and conducting nutrient analysis.

Know that plants must receive essential mertoients and macronutrients from the soil in order
to be healthy, and understand that soil fertility relates to the physical and chemical properties of
the soil in addition to the quantity of nutrients.

Understand why soil fertility reflects the physicahemical and biological state of the soil.

Suggested Activities:

1. Collect a representative soil sample from a piece of land (preferably your own) as an

introduction to soil testing. Conduct soil test experiments to measure pH and determine the
amounts bplant available nitrogen (N), Phosphorus (P),and Potassium (K) in soil samples
collected from different locations such as: cropland, forested area, and in a flood plain. Record
your data, and analyze and compare results.

Explain the AB&gemenydnd idw Nutrients artd PléhaHealth, Pest, Profits
and the Environment relate to healthy soil.

Explain why soil fertility reflects the physical, chemical and biological state of the soil.

Compare and contrast the benefits and risks of using nistfrem a synthetic fertilizer with
those from a natural source.

Resources:

1. Soil Testing- http://imww.rain.org/global-garden/soil-types-and-testing.htm

2. Nutrient Management

http://www.envirothon.org/pdf/2012/2012ce soils reseafKP2.2nutrient cycles[1].pdf
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Soils/Land UseKey Point 40 Soil Conservation and Land Use Management

National Science Standards Correlatibtip://www.envirothon.org/pdf/CG/SoilsNSS4.pdf

Learning Objectives:

1.
2.

Compare different land uses and conservation practices and their impact on soils and erosion.

Understand how soil is impacted by point & Aawint source polluan & the importance of soll
management to agriculture and clean water.

Understand that soil management and environmental protection requires agricultural and
resource managers to use spatial tools such as Geographic Information Systems (GIS), and
Global Paitioning Systems (GPS) in order to make the best possible resource decisions.

Learn about career opportunities and the role of government in the management of natural
resources.

Suggested Activities:

1.

Identify or recommend Best Management Practices tarmae agriculture production and
control water movement to prevent erosion and pollution on construction sites, residential
development and cropland.

In a land use planning discussion, identify types of soil erosion and explain how soil is a factor in
non-point source pollution, and describe how soils can be used to clean up pollutants.

Become familiar with the Universal Soil Loss Equation (USLE), and learn how it used to
estimate the soil erosion rates of a selected construction site and cropland field.

Practice using topographic and thematic maps to uncover mysteries about the cultural and
physical geography of the EartdSGS Map Mysteries Activities
http://www.envirothon.org/pdf/CG/usgs_map_mysteries_activities.pdf

Resources:

1.
2.

Urban Soil Primer http://www.envirothon.org/files/2014/11 urban_soil_primer.pdf

Soil Erosion: Causes and Effeekatp://www.envirothon.org/pdf/CG/soil erosion.pdf

Using the Universal Soil Loss Equation (USLE)
http://passel.unl.edu/pages/informationmodule.php?idinformationmodule=108880107 1&topicorder=15&maxto=16

Careers in SoiScience
http://www.envirothon.org/pdf/2012/2012ce_soils_resources/KP3.4careers_in_soil_science[1].pdf
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Soils/Land UseKey Point 56 Web soilsurveys & Soil Surveys
National Science Standards Correlatibtip://www.envirothon.org/pdf/CG/SoilsNSS5.pdf

Learning Objectives:

1. Access and use published andlioie soil data and other resources to learn how land use affects
soil, and the limitations of local soils.

2. Understand the eight Land Capability Classes and how they are important in determining
appropriate land use.

3. Understand soil drainage classes and be able to recognize the characteristics of hydric soils and
know how soils fit into the definition of wetlands.

Suggested Activities:

1. Downl oad your | ocal areaés soil suavefery map t
septic systems, foundations, agriculture, and future development.

2. Describe the eight Land Capability Classes and use a soil profile and site description to
determine land capability class.

3. Visit your local land planning office and ask how GIS arRiS&ystems are used in making land
use planning and development decisions. Explain how GIS and GPS can be used in learning
about the soil characteristics in a wetland soil.

Resources:

1. WebSoil Survey: know how to access and use soil data
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

2. Land Capability Classification
http://www.udel.edu/FREC/spatlab/oldpix/nrcssoilde/Descriptions/landcap.htm

3. Site Fingerprinting http://www.envirothon.org/pdf/CG/site_fingerprinting.pdf

Additional Soil Resources
1 Additional soils information may be found atww.soils.org/abousoils/lessons/resources
1 Do you have a soil related questiohSk a Soil Scientisthttps://www.soils.org/lessons/ask
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WILDLIFE

Wildlife Key Point 1- Knowledge of Wild Birds, Mammals and Herps

National Science Standards Correlatibtip://www.envirothon.org/pdf/CG/wildlife NSS1.pdf

Learning Objectives:

1. Identify wildlife species using mounted specimens, skins/pelts, pictures, skulls, silhouettes,
decoys, wings (waterfowl), scats, tracks, animahsisyor other common signs. Animal tracks
may be original or molds made of the prints. Wildlife signs may be real or reproduced.

2. Use a key or field guide to identify wildlife species or signs. Wildlife species or signs may be
presented in any form as daebed above.

3. Identify general food habits (herbivore, omnivore, carnivore), habitats (terrestrial, aquatic,
fossorial), and habits (diurnal, nocturnal) using skull morphology and/or teeth.

Resources:

1. This resource to baesed as a referencemithsonian National Museum of Natural History: North
American Mammalshttp://www.mnh.si.edu/mna/main.cfm

2. This resource to be used as a refereed¢ature Field Guide to Birds
http://www.enature.com/fieldquides/view default.asp?curdidap&shapelD=965

3. Outdoor Action Guide to Animal Tracking: pages @
http://www.princeton.edu/~oa/nature/tracking.pdf

Wildlife Key Point 20 Wildlife Ecology

National Science Standards (@&ation: http://www.envirothon.org/pdf/CG/wildlife NSS2.pdf

Learning Objectives:
1. Know the meaning of fAhabitato, and be abl e tc¢
factors that affect wildlife suitability.
2. Know and understand basic ecatj concepts and terminology.

3. Understand the difference between an ecosystem, community and population. Be able to explain
how communities interact with their ndiming surroundings to form ecosystems.

4. Understand wildlife population dynamics such ashbimortality, agestructure, sex ratio, and
mating systems. Understand the impact of limiting and decimating factors of common wildlife
species on wildlife management.
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5. Recognize that all living things must be watlapted to their native environment in@rtb
survive. Be able to identify, describe and explain the advantages of specific anatomical,
physiological and/or behavioral adaptations of wildlife to their environment.

6. Know the meaning of the term fABi odipartentta i t yo,
people and wildlife.

7. Understand the importance of the 3 levels of biodiversity: genetics, species and ecosystem or
community, and understand the implications of biodiversity loss at each level.

Suggested Activities:

1. Draw a map of an area ardkntify sources of food, water and shelter available to wildlife. Select
a wildlife species, and assess whether the area on your map will provide suitable habitat for this
species. If any part of the habitat is lacking, explain what you could do to intheWabitat for
this species?

2. Explain the relationship between the Pyramid of Numbers and the Pyramid of Biomass. Relate this
exercise to an actual habitat to help you understand how much land area is needed to support life at
each level of the food chaihessonEcological Pyramidghttp://sfr.psu.edu/youth/sftrc/lesson
plans/wildlife/312/pyramid)

3. Create a detailed display to show examples of different types of food elmaimtustrate the
interdependence of organisms within a food web. Include terms such as tropic levels, predator,
prey, scavengers, decomposers, omnivore, insectivore, herbivore, carnivore, producer, primary
consumer, secondary consumer and tertiary coasu

4. Explain the term filecosystemod and give exampl e
of ecosystem and explain the importance of a keystone species. Draw food chains that include a
specific keystone species and discuss what might happies fpecies were removed from the
food chain or if their populations diminished.

5. Select several wildlife species common to your area and list potential limiting and decimating
factors for each. Visit a natural area, park, forest, and/or farm and assassaiio determine
which of the limiting and decimating factors on your list would actually impact your selected
species. For example, water may be a potential limiting factor, but the area you visit may have an
abundance of water. Therefore, water waudtl be a limiting factor on this area and would have
no impact.

6. Explain why your state or province is so diverse and explain what is being done to protect the
biodiversity of wildlife. Include the following vocabulary to help you explain your answer:
biodiversity, keystone species, native, endemic, habitat, biome, and food web.

7. Compare and contrast the behavioral and physiological adaptations of specific animals that live in
two different environments. Explain why these animals are-adzpted to survivenitheir
particular environment and include wildlife biology terms to describe specific adaptations.

8. Web LessoriMeasuringBiodiversity-North America
(http://www.mnh.si.edu/mna/Resources/BiodiversityLessonPlan.pdf)
As a result of completing an investigation into the biodiversity of North American Mammals,
students should develop an understanding of the concept of biodiyvargltiearn ways to
measure the diversity of organisms. In addition, students should become more familiar with the
mammal communities and ecegions in their residential areas and the biomes and ecoregions
across North America.
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9. Explain the three levels diodiversity and give several reasons why biodiversity is important to
wildlife and people. Select examples of species in your area that have become locally extinct and
explain what causes loss of biodiversity. What can be done to gain biodiversity?

Resaurces:
1. 4-H Wildlife Project: The Wildlife Ecologist, pagesi® http://sfr.psu.edu/youth/st/lessonplan
pdfs/wildlife-ecologist

2. Wildlife Terms: Working with Wildlife pages-B
http://www.ces.ncsu.edu/forestpgf/www/www13.pdf

3. Glossary of Important Wildlife Terms http://www.enviothon.org/curriculurrguidelines/248
wildlife -glossary.html

4. Organization of Life: Species, Population, Communities and Ecosystems
http://www.physicalgeography.net/fundamentals/9d.html

5. Clemson University: The Basics of Population Dynamics
http://www.clemson.edu/extension/natural_resources/wildlife/publications/pdfs/fs29 population_d

ynamics.pdf

6. Winter Adaptations of Animailsttp://mff.dsisd.net/Environment/WinterAnimals.htm

7. Wildlife Ecology Basics http://mff.dsisd.net/Environment/EcologyWildlife.htm

8. Canadian Biodiversity Website:nAintroduction to Biodiversity Theory

Wildlife Key Point 30 Conservation and Management of Wildlife

National Science Standards Correlatibtip://www.envirothon.org/pdf/CG/wildlife NSS3.pdf

Learning Objectives:

1. Know the preferred habitat types and specific habitat requirements of common wildlife species.
Understand how this knowledge helps us to better protect boldnith@nd the wildlife species
that depend on it.

2. Understand the difference between biological and cultural carrying capacity, and be able to
identify social and ecological considerations where human use of land conflicts with wildlife
habitat needs.

3. Idenify common wildlife management practices and methods that are being used to manage and
improve wildlife habitat.

4. Understand the role of federal, state and provincial Fish and Wildlife Agencies in the management,
conservation, protection, and enhancemeiffisbfand wildlife and their habitats.

5. Know that all states and provinces have a hunting safety course and mandatory hunter education
program developed specifically for each stat e
agency.
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Suggested Activites:

1. Explain the meaning of the terms "migration

American flyways and understand the importance of these routes to migratory land, water and
shore birds.

Determine which common wildlife species in your areaetielpon open land, woodland and

wetland habitat for their survival. Identify the various types of habitat within open lands,
woodlands, and wetlands, and explain the importance of these specific habitats to common wildlife
species within your area.

Explainwhy human use of land is the major reason for habitat loss. Provide examples of habitat
destruction, fragmentation, and degradation and explain how wildlife species survival is threatened
by habitat loss in your area.

Research and analyze controversialéssin order to understand the relationship between wildlife,
economics and society. Penn. State School of Forest ResdtiieeSocial and Economic Impact

of Wildlife and Natwal Resource Management Lesson Ritp:/sfr.psu.edu/youth/sftrc/lesson
plans/wildlife/312/impact)

Make a list of wildlife management practices and strategies thatesitire or improve habitat for

each of the following land uses: cropland, grassland, woodland, wetland, pond/lake, and urban
setting (backyards, greenways, urban parks). Include specific wildlife species that will benefit from
each wildlife practice or sitegy.

Make a list of the Federal and State Fish and Wildlife Agencies within your state or province.
Determine how each protects and manages the wildlife resources of your area, and describe
activities and programs that are undertaken to protect andymanialife and their habitats.

Explain regulated trapping procedures and discuss the issues that are involved in trapping
furbearing animals. Research and explain the dilemma of biological carrying capacity vs. cultural
carrying capacity in your discussi.

Explain how Wildlife Managers are using Satellite Remote Sensing, GPS and GIS in Conservation
and Wildlife Management. Give an example explaining the benefits of using this technology in
remote areas.

Resources:

1.
2.
3.

North American Migration Flywayshttp://www.birdnature.com/flyways.html

Refer to Forestry Key Point 2, Resoairt: Managing Forests for Fish and Wildlife

This resource is to be used as a reference: Online Hunting Safety Classes and Hunter Certification
Testshttp://www.huntered.com/index.htm?gclid=CM_65ailoacCFSVa7Aod4nKDbw

. Trapping and Furbearer ManagerngnNorth American Wildlife Conservation page@-

http://files.dnr.state.mn.us/recreation/hunting/trapping/na_furbearer_mgt.pdf
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Wildlife Key Point 40 Issues Involving Wildlife and Society

National Science Standards Correlatiip://www.envirothon.org/pdf/CG/wildlife NSS4.pdf
Learning Objectives:

1.

Understand how nenative (exotic), mvasive species threaten our environment and the
biodiversity of many wildlife species. Understand that-native (exotic), invasive plants impact
wildlife habitat and thus have a tremendous impact on native wildlife.

Learn about the complexities of daoismaking in making land use decisions that affect wildlife,
and understand that wildlife resources are under constant pressure caused by human population
growth, environmental degradation, and habitat reduction.

Know that Wildlife species are subjectdizeases resulting from exposure to microbes, parasites,
toxins, and other biological and physical agents.

Understand the terminology and factors that affect threatened and endangered wildlife species.
Know the meaning of extinct, extirpated, endangete@atened, candidate species and
reintroduction.

Identify the characteristics that many extinct and endangered species possess, and be able to
identify many species wildlife that are endangered and threatened.

Understand the role of the Endangered Spebi¢sn helping to conserve endangered and
threatened species. Know the organizations and agencies responsible for listing and protecting
endangered species on global, federal, state and provincial levels.

Suggested Activities:

1.

Give specific examples of nenative (exotic), invasive species in your area and describe how they
have altered habitats, threatened ecosystems, and impacted wildlife. Explain what is being done to
increase awareness and facilitate effective prevention and managemennatiaerfeotic)

invasive species.

Explain the three major kinds of habitat loss. Give examples of how human activity is the biggest
threat to wildlife habitat and also discuss how people can have a positive impact on wildlife habitat
and biodiversity.

HIPPO is an eronym that represents the five major threats to biodiversity, which are caused by
human activity. Design a poster to illustrate the HIPPO concept and factors that bring about the
loss of biodiversity.

Name and describe two examples of diseases thatiézallyrimpacting Wildlife and explain

why controlling emerging wildlife diseases have become apiigitity concern in the United

States and Canada. Explain the life cycles of these diseases and how they can be transmitted to
humans.

Identify and deschie factors that threaten and endanger wildlife species in your area. Explain what
actions are being taken by various agencies and interest groups to improve the chance of survival
for specific threatened and endangered species. Also, determine whatpraetisures private

citizens can take to assist in the recovery of threatened and endangered species.
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6. Select several endangered species and create a display to describe the characteristics that have

made these species more vulnerable. Discuss state, paband federal efforts being taken to
protect these species.

Resources:

1.

Introduced Species: The Threat to Biodiversity and What Can Be (S3erdearnmorelinksdat
theend of article for additional information)
http://www.actionbioscience.org/biodiversity/simberloff.ntmI?print

National Wildlife Federation: Habitat Losshttp://www.nwf.org/Wildlife/Wildlife-
Conservation/Threat®-Wil dlife/HabitatLoss.aspx

National Geographic Society: HIPPO, page8 7
http://www.worldwildlife.org/sitesvildworld/index.html

USGS National Wildlife Health Center: Diseases of Wildlife in the United Sglatstsparagraph)
http://www.nwhc.usgs.gov/our_research/diseases_of wildlife_in_the_united_states.jsp

This resource is to be used as a refereld&3S \ectorborne Diseases and Zoonotic (transmitted
between animals and humans) Disedsgs//health.usgs.gov/vector _zoonotic/

Endangered Species Handbook: Vanishing Spedist is Threatening Species?
http://www.endangeredspecieshandbook.org/pdfslive/e86.gdf

7. USFW Service Endangered Speditp://www.fws.gov/endangered/

USFW Service Endangered Species Act (ESAjtp://www.fws.gov/endangered/esa
library/pdf/ESA_basics.pdf
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Current Issue Learning Objectives

In addition to the station topics, each year there is a current issue learning objective. Previous

examples of larning objectives for reference include:
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Please check with your local Soil & Water Congemdistrict office or the Virginia
Association of Soil & Water Conservation Districts for the Current Issue Learning Objectives and

resources.
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SAMPLE ENVIROTHON TEST QUESTIONS

Contact your local Soil & Water Conservation District for more sample tests

SOILS SAMPLE QUESIBO
Field Exercises Soil Pit
1. Whatis the general color of the A horizon in this soil profile?

2.  Why is the A horizon this color?

3. What is the name of the dominant process which has resulted in the formation of this A horizon?
A. Weahering
B. Humus Incorporation
C. Leaching/Eluviation
D. Gleying

What is the texture class of the A horizon in this profile?
Based on your inspection of the soil profile and the overall site, what would you say is the drainage class
of this soil/sie?

A. Rapid

B. Well

C. Imperfect

D. Poor Explain

Written Exercises

1. Soil scientists classify soil particles in the categories of : , and

2. Sediment from erosion can be reduced by
a.planting grass and trees
b. digging ditches
c.mulching areas
d.aandc
e.all of the above

3. Available water capacity refers to the quantity of water that the soil is capable of storing for use by plants.
One of the most important sbproperties that affect the available water capacity is:

a. the amount of rainfall the soil receives

b. the flooding frequency of the soll

c. the type of bedrock

d. the soil texture (the percentage of sarsilt and clay in soil)

4. Crops grown in rotations to maintain or improve soil productivity and fertility is called
a. contour farming
b. conservation tillage
C. crop rotation
d. none of the above

5. The two factors that help break down organic matter to create soil are and
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SOILS SAMPLE TBSIBWERS

1. Soil scientists classify soil particles in the categories of sand, silt, and clay.

2. Sediment from erosion can be reduced by planting grass and trees and mulching areas

3. Available water capacity refers to the quantity of water that the soil is capable of storing for use by
plants. One of the most important soil properties that affect the available water capacity is the soil
texture (the percentage of sand, silt and clay in soil).

4. Crops grown in rotations to maintain or improve soil productivity and fertility is called crop rotation.

5. The two factors that help break down organic matter to create soil are bacteria and fungi.

FORESTRY SAMPLE QUBESS

Contestants should be able to complete the following forms while standing on a 1/10th acre
forest plot, with five trees marked for measurement:

SITE EVALUATION: Circle (A) soil depth; (B) slope percent; (C) aspect; and (D) slope
position as they apply to the area.

A. Soil Depth Deep -- 24" or more Shallow -- Less than 24"
Very Very
B. Slope Percent Rolling | Steep 21-| Steep Rolling | Steep 21- | Steep
0-20% 40% 41+% 0-20% 40% 41+%
C. Aspect NE | SW | NE |SW | NE |SW | NE | SW | NE | SW | NE | SW
D. Slope Position:
Bottom I Il I Il I Il I Il I 1] Il 1]
Lower 1/3 I Il I Il I 1] I 1] Il 1] " | v
Middle 1/3 | | Il Il 11 Il 1] Il [ [ v | v | Iv
Upper 1/3 Il 1] Il V2 VA 1 Y 11 O VA B A VA O Y/

E. Forest Land Capability Class: Based on the above information, circle the correct class
below.

|. Excellent Il. Good 1. Fair IV. Poor
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FOREST STAND EVALUATION:

A.

Grazing Damage
grazed
ungrazed

Fire
unburned
wildfire
prescribed fire

Size Distribution (there may be
more than one correct answer)
reproduction

sapling

pole

sawtimber

Forest Type

hard pines

mixed oaks

white pine

cove hardwoods

red oak, white oak, hickory
northern hardwoods

Stand Origin
seedling
sprout
mixed
plantation

Stocking
understocked
overstocked
well stocked

Check the correct answer in each section A-F:
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FOREST INVENTORY

Tree Tree Species Crown | DBH | Heightin Board-foot Tree Value
Number (2 Pts) Class | (2 Pts) |16 ft Logs Volume $
(2 Pts) (2 Pts)
1
2
3
4
5
Plot volume and value (1/10" acre plot)
Per acre volume and value (5 Pts. each)
MANAGEMENT RECOMMENDATIONS (Mark those you recommend)
Which species (one or more) would you favor on this site?
Clearcut the stand and pl ant éwiétéh a desir
Clearcut and all ow for natur al regenerat.i
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AQUATICSAMPLE QUESTIONS

1. What are biological indicator species used for? List two types of organisms used for this purpose.
2. What is the preferred pH range for most freshwater organisms?

a. 5-6

b. 5.5-8.5

c. 7-10

d. 4-7

e.0-14
3. What are the two, primary nutrients that affect water quality?

4. List two examples of point source pollution.

5. List two examples of nonpoint source pollution.

AQUATICS SAMPLE QUBSI ANSWERS

1. Biological indicator species are used to determine the relative health and quality of water. The
absence of pollution sensitive species indicates a water quality problem. Types of organisms used for
this purpose include larval stages of the Mayfly, Caddisfly, Stonefly, Helgrammite, Riffle beetle,
Dragonfly/damselfly and Cranefly.

2. What is the preferred pH range for most freshwater organisms? 5.5 - 8.5

3. Nitrogen and phosphorus are the two, primary nutrients that affect water quality.

4. Sewage discharge, factory discharge, cooling towers, landfill/dump sites, underground tanks and
chemical/oils spills are examples of point source pollution. You can easily determine where the

pollution is coming from into water.

5. Stormwater runoff, farm/yard runoff, air pollution, shoreline erosion and road/parking lot runoff are
examples of nonpoint source pollution. It's difficult to identify where the pollution is coming from.
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WILDLIFEAMPLE QUESTIONS

1.List five herbaceous (non-woody) plant species that provide browse for whitetail deer and other
small mammal herbivores.

2. ldentify each skin and indicate which scat, skull and track go with it. (Items on tables during
testing.)

3. An environmental condition that has a detrimental effect on a species' population and can cause a
decline in or an elimination of that population is called a

a. biotic niche

b. carrying capacity

c. life zone

d. limiting factor

4. are areas of continuous habitat that permit animals to travel securely from
one habitat to another.

a. life zones
b. corridors
c. travel lanes

d. flyways

WILDLIFE SAMPLE QUIEN ANSWERS

1. Greenbriar, Honeysuckle, Poison Ivy, Virginia Creeper, Forbs, Clover, etc. .
2. Specimen identification.

3. An environmental condition that has a detrimental effect on a species' population and can cause a
decline in or an elimination of that population is called a limiting factor.

4. Corridors are areas of continuous habitat that permit animals to travel securely from one habitat to
another.
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ORAL PRESENTATION T

Team members will use their knowledge, research and training in
the areas of aquatics, soils, wildlife, forestry and the special issue
as background for their oral presentation. Teams will be allowed
5 minutes to set up and 20 minutes to make their presentation. Following the presentation will be a 5
minute question and answer period. (The Oral presentation time is 30 minutes total.)

The current oral presentation problem can be found through your local soil & water
conservation district or VASWCD. The oral presentation problem will also be available online
at the VASWCD Envirothon website.

Scoring proceduresat Vi rgini aés D-State GomgettionEnvi r ot hon

The North American Envirothon presentation score sheet will be used at the Virginia State contest.
There will be two rooms assigned for 9 presentations each. There will be two sets of 5 judges. After
every presentation, two judges will rotate to the other room. The high and the low score from each
presentation will be dropped and the remaining scores will be averaged. The teams with the top two
oral presentation scores will be scored again by the finals panel of judges. The scores from the first
and final round oral presentations will be averaged to create the final score for the top two
presentation teams. The scores of the presentations (worth 2/7 of total) will be added to the scores of
each station (worth 1/7 each).

Materials allowed for visual display
Only non-electrical "AV" such as flip charts, posters, models, maps, etc. will be allowed.

Awards and recognition

The top two teams in the presentation area will give their presentations in front of the entire assembly
while the final scores are being tabulated (the presentations will not be scored for a 3" time). After
the final judging has concluded, the top three teams (highest overall score) will be announced.

The team earning the highest score in the oral presentation category will be presented medallions at
the awards ceremony.

Oral Presentation/English Learning Objectives Standards of Learning

Prepare for a concise, compelling presentation using

available resources (Conduct research). Communication: 9.1, 9.2, 10.1,

10.2,11.1,11.2,12.1,12.2

Using materials and information gathered in your Reading: 9.5, 10.5, 11,5, 125
research, construct and present a presentation to a Writing: 9.6, 10.6, 11.6, 12.6
diverse judging panel of resource and communications Research: 9.8.10.8. 11.8
professionals. . 9.6, 1.0, 1l1l.0,

Respond to questions from the judging panel at the

conclusion of your presentation. Questions may be
direct or indirect.
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Judges Scang Sheet. Each point is scored from -0

Part | Preparation & Presentation of Plan (60 point maximum)

. How well did the presentation address or identify:

The interrelationshipetweerthe environment, natural resources, and the
differentnatural resouwre management strategies?

The major natural resources areas (soils/land use, aquatic ecology, fores
wildlife?)

All the different players/interest groups affected by the problem?

The current issue?

The specific environmental problem and related isseggrding the problem?
Were references and resources cited in the team presentation?

Part Il Application of Data (80 points maximum)

A. Team demonstrated a solid understanding of political issue(s) related to the problem (regulations,
mandates, impaadn poltical system/community).

B. Team demonstrated a solid understanding of ecological/environmental issue(s) related to the problernr

C. The team demonstrated a solid understanding of economic issue(s) related to the problem including tf
cost &benefit of the propsed plan, (cost of implementing the plan, economic impact on local resources
cost of doinghothing, future costs, funding source(s), etc.)

D. The team demonstrated a solid understanding of social and/cultural issue(s) related to the problem
(private propest rights, traditions, clean and healthy environment, right to farm, urban issues, cultural
issues, environmental justice).

E. The team presented one viable solution to the problem addressing the resource issue.

F. Solution in the presentation has potentiale@aapplied or implemented with long term sustainability to
naturalresources.

G. Did the solution reflect or address the concerns of all affected groups and issues?

H. The main points were cldgrstated and supported.

Part Il Quality of Presentation (40 pasntnaximum)
A. Presentation was well organized with a clear introduction and strong conclusion.
B. Participants enhanced the presentation (eye contact, gestures, voice inflection, originality, exhibited
professionalism, etc.)
C. Visual aids were used to make magpaints and show conclusions. (Visual aids $dae correct, eye
appealingreadable, neat, etc.)
D. Questions were answered logically and concisely by all team members participating

Part IV Required Elements (20 points maximum

A. Add up to ten points forllkeam memberparticipatingin presentation. (Each team member gets 2 point fol equa
oral participation in presentation.)
Add up to five points if the presentation accomplished the task of presenting a plan.
Team demonstrated a solid understandingcofagical/environmental issue(s) related to the problem.
The team demonstrated a solid understanding of economic issue(s) related to the problem including the cost &
benefit of the proposed plan, (cost of implementing the plan, economic impactbresurces, cost of doing
nothing, future costs, funding source(s), etc.)
The team demonstrated a solid understanding of social and/cultural issue(s) related to the problem (private
propertyrights, traditions, clean and healthy environment, right to farbaruissues, cultural issues,
environmental justice).
The team presented one viable solution to the problem addressing the resource issue.
Solution in the presentation has potential to be implemented with long term sustainability torestunales.
Did the solution reflect or address the concerns of all affected groups and issues?
The main points werelearlystated and supported.
Up to five points awarded if the presentation was accomplished in allotted time and teaeffecde
use of tme. (5 pts17-20 mins/4ptsl5-16:59 mins/3ptd3-14:59mins/2ptsl 1-12:59mins/1pB-10:59mins/0pt9

Not at all

Poor or poorly

Fair or slightly well
Good or fairly well
Excellent or very we
Outstanding

§OO(D-I>I\)O

W===2=2 =2 ==

m Cow

“—xTEM
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North AmericalEnvi r ot hon Judgeso Not

TeamLetter. Judge:

Scoring 0: 2: Major 4: Some 6: Complete | 8: Complete, 10: Profound,
Description Not | misconceptions | misconceptions & accurate; very detailed, in-depth,
at all | or gaps; & flaws; effective; logical, ideas donein an
ineffective; minimally adequate; well supported | insightful
inappropriate effective; appropriate | and well manner;
somewhat organized; extremely
appropriate highly organized,
effective, all points to a
details most
appropriate. effective
strategy.

Part I: Total | How well do they
Preparation & Pts address:
Presentation Plan

I Al:
Interrelationships
between: envir.,
nat. resources and
management
strategies

| A2:
Players/interest
groups and their
positions.

| A3: Addresses
Nat. Resource
Areas: Check off:
(aquatics, sails,
forestry, wildlife,
other)

| A4: Addresses
the Current Topic

| A5: Addresses
the Oral
Presentation
Problem

| B: References 1-2 sources Several with gaps | 4-5 Adequate; In depth, all
and Resources appropriate different points supported
Count of citations: sources of view

Part II:
Application of
Data

Il A: Understanding
of Political Aspects
of the Problem

Il B: Environmental
Aspects of the
Problem

Il C: Economic
Aspects of the
Problem
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Scoring 0: 2: Major 4: Some 6: Complete | 8: Complete, 10: Profound,
Description Not | misconceptions | misconceptions & accurate; very detailed, in-depth,
at all | or gaps; & flaws; effective; logical, ideas donein an
ineffective; minimally adequate; well supported | insightful
inappropriate effective; appropriate | and well manner;
somewhat organized; extremely
appropriate highly organized,
effective, all points to a
details most
appropriate. effective
strategy.
Il D: Social/Cultural
Aspects of the
Problem
Il E: One Viable
Solution Presented
Il F: Parts Clearly
Stated &
Supported.
Il G: Solution that
can be
implemented with
long term
sustainability
Il H: Addressing
Concerns of the
Players and Issues
Involved
Part IlI:
Presentation
Quality
lA: Well
Organized, Clear
Intro. & Strong
Conclusion
11l B: Good Majority show Several have limited | All do an All show effective | Extremely
Presentation Skills limited skills skills adequate job skills effective,
(Eye contact, variety of ways:
inflection, originality, creative
professional, etc.)
IIC: Visual Aids: Major flaws Minor flaws Correct, All mentioned Creative, very
correct, eye adequate, before and eye- effective,
appealing, readable, convey major catching greatly enhance
neat. point presentation
11l D: Questions and All involved,
Answer Section complete
Part IV: Required
IV A: Team Max Student#1 Student#2 Student#3 Student#4 Student#5
Participation 10 0:none, 2: limited 2: adequate
(0-2 pts each)
IV. B: Time Max 1: 9-10 minutes 2:11-12 minutes 3:13-14 4: 15-16 minutes 5:17-20
mins. 5 minutes minutes
Based only on time.
IV C: Presents Max 1 point 2 points 3 points 4 points 5 points
a Plan 5
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AWARDS & RECOGNITION

VIRGINIA ENVIROTHON

A All team members will receive certificates of participation and T-shirts

A A trophy will be presented to the top overall scoring team, and gold, silver and
bronze medals to the top three overall teams.

A Medallions will be presented to teams who earn the highest score in each of the
categories of forestry, aquatics, wildlife, soils, the environmental issue and oral
presentation.

A The first place team will represent Virginia at the North American Envirothon. All
expenses associated with the North American Envirothon will be covered by the
Virginia Association of Soil & Water Conservation Districts and the Virginia
Envirothon. (In the event that the first place team is unable to go, the second place
team will represent Virginia at the national contest.)

NORTH AMERICAN ENVIROTHON

A Scholarships and prizes will be awarded to the top teams at the
North American Envirothon.



VIRGINIA'S

" @SWCD

Virginia Soil and Water Conservation District Offices (SWCD)
I Education Contacts

(E-mail addresses and names subject to change, call offices for most current Envirothon contact.) S LA,

CONSERVATION DISTRICT

We work with the people who work the land.

Appomattox River SWCD
Sara Cravath

Phone: (804) 469-7297
Sara.cravath@vaswecd.org

Big Sandy SWCD
Edna Justus

Phone: (276) 935-7750
bsswcd@outlook.com

Big Walker SWCD

Rachel Havens

Phone: (276) 228-3513
Rachel.havens@va.nacdnet.net

Blue Ridge SWCD
Kathy Smith

Phone: (540)483-5341
ksmith@brswed.org

Chowan Basin SWCD
Sue Morris/Kim Clarke
Phone: (434) 634-2115

Smorris.chowanbasinswcd@telpage.

net

Clinch Valley SWCD
Andrew Gilmer

Phone: (276) 889-4650
andrewgilmer@bvu.net

Colonial SWCD

Brian Noyes

Phone: (757) 645-4895
Brian.noyes@colonialswcd.net

Culpeper SWCD
Stephanie DeNicola

Phone: (540) 825-8591
stephanied@culpeperswcd.org

Daniel Boone SWCD
Lisa Cope

Phone: (276) 346-1658
dbswcd@verizon.net

Eastern Shore SWCD
Bonnie Mahl

Phone: (757) 787-0918
Bonnie.mahl@esswcd.org

Evergreen SWCD
Jeana Waddle

Fax: (276) 783-7280
jeana.waddle@comcast.net

Halifax SWCD
Janice Jackson
Phone: (434) 476-7923
halsoil@pure.net

Hanover-Caroline SWCD
Pattie Bland

Phone: (804) 537-5225
ppbland@hanovercounty.gov

Headwaters SWCD
(540) 248-0148
cperrv@co.auqusta.va.us

Henricopolis SWCD
Lindy Durham

Phone: (804) 501-5175
dur24@co.henrico.va.us

Holston River SWCD
Mandy Fletcher

Phone: (276) 628-8187
mandyf.hrswcd@gmail.com

James River SWCD

Linda McAllister

Phone: (804) 732-6550
Imcallister@princegeorgeva.org

John Marshall SWCD
Michael Trop
Phone: (540) 347-3120

michael.trop@faugquiercounty.gov

Lake Country SWCD
Alvis Inge

Phone: (434) 738-0150
Icswed@gmail.com

Lonesome Pine SWCD
276-926-6621
Ipswecd@hotmail.com

Lord Fairfax SWCD
Phone: (540) 465-2424

Loudoun SWCD
Suzanne Brown
Phone: (571) 918-4530
suzie.brown@Iswcd.org

Monacan SWCD

Betty McCracken

Phone: (804) 556-4936
Betty.McCracken@vaswcd.org

Mountain SWCD
Lorie Baldwin

Phone: 540-839-4616
mswcdlorie@tds.net

Mountain Castles SWCD
Tim Miller

Phone: (540) 977-2698
trailrunner95@gmail.com

Natural Bridge SWCD
Margaret Spencer

Phone: (540) 463-7124
Margaret.spencer@vaswcd.org

New River SWCD

Tracy Goodson

Phone: (276) 236-7191
thgoodson@embargmail.com

Northern Neck SWCD
Kathleen Watson

Phone: (804) 313-9102
kathleen.watson@nnswcd.org

Northern Virginia SWCD
Lily Whitesell

Phone: (703) 324-1460
lily.whitesell@fairfaxcounty.gov

Patrick SWCD

Sandra Heath

Phone: (276) 694-3121
sandra.heath@va.nacdnet.net

Peaks of Otter SWCD
E.B. Watson

Phone: (540) 587-7645
eb.watson@verizon.net

Peanut SWCD

Tara Outland-Williams
Phone: (757) 357-7004
tarawilliams@peanutswcd.net

Peter Francisco SWCD
Elise Corbin

Phone: (434) 983-7923
Elise.corbin@vaswcd.org

Piedmont SWCD
Amanda Hancock

Phone: (434) 392-3782
abraham@piedmontswcd.org

Pittsylvania SWCD
Hanna Lindsey

Phone: (434) 432-8146
pittsswcd@yahoo.com

Prince William SWCD
Phone: (571) 379-7514
education@pwswecd.org

Robert E. Lee SWCD
Jaclyn Hall

Phone: (434) 352-2819
J.hall@releeconservation.com

Scott County SWCD
Shelia Richards

Phone: (276) 386-9241
Shelia.richards@vaswcd.org

Shenandoah Valley
SWCD

Blake Rogers

Phone: (540) 433-2853
Blake.rogers@svswcd.org

Skyline SWCD
Cynthia Hancock
Phone: (540) 381-0071

Cynthia.skylineswcd@verizon.net

Southside SWCD
Julie Hamlett

Phone: (434) 542-5405
Julie.hamlett@vaswecd.org

Tazewell SWCD
Elizabeth Bennett
Phone: (276) 988-9588

Elizabeth.bennett@richl.twcbc.com

Thomas Jefferson SWCD
Lauriston DaMitz

Phone: (434) 975-0224
lauriston.damitz@tjswcd.org

Three Rivers SWCD
Michelle Carter

Phone: (804) 443-2327
michelle.carter@trswcd.org

Tidewater SWCD

Carl Thiel-Goin

Phone: (804) 693-3562
Cthiel-goin@tidewaterswcd.org

Tri-County/City SWCD
Izabela Sikora

Phone: (540) 656-2401
izabela.sikora@tccswcd.org

Virginia Dare SWCD
Kathleen Sullivan
Phone: (757) 385-4775
ksulliva@vbgov.com
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