HARLAN COUNTY LAKE 
OUTDOOR CLASSROOM
· The following is a resource tool and plan for the outdoor classroom project at Harlan County Lake.  This project consists of educating Alma High School students about natural resource management and conservation in a hands-on setting on Harlan County Lake.  
Goals: The learner will be able to identify areas of land that are in need of grassland renovation, identify native grasses, plants, and non-native beneficial plants and grasses. The learner will identify noxious, invasive, or undesired grasses and plants.  Identify beneficial harvesting and planting methods of desired species.  Identify, determine, and plan a grassland renovation on the outdoor classroom, and methods for ongoing beneficial management of the outdoor classroom site.  The learner will also be able to identify reasons natural resource areas become sites needed for restoration practices.  The final goal of this project is the increased appreciation of our natural resources for the citizens of tomorrow.
Benefits of an Outdoor Classroom
The US Army Corps of Engineers at Harlan County Lake manages 31,000 acres of land of which 17,615 consist of cropland, forest, and grassland.   Natural resource management decisions are made at the guidance of the Nebraska Game and Parks Commission, the US Army Corps of Engineers, NRCS, and NRD’s.  Financial support is provided from organizations such as The Nebraska Game and Parks Commission, Corps of Engineers, Pheasants Forever, Ducks Unlimited, and The National Wild Turkey Federation.  
These programs however would not be successful if it were not for the education of the general public about regaining many of Harlan County Lakes’ natural resources.  One of these programs that the Corps of Engineers is initiating is the Outdoor Classroom project with the Alma Public Schools.  This project will consist of the co-management of a 5-acre plot of previous brome/cedar tree cultured grassland.  The Corps of Engineers Harlan County Lake staff will work with the Alma High students to educate them on the goals of grassland restoration and the importance of conserving our natural resources.  
The Corps of Engineers hopes that this program will give students a better appreciation of our natural resources and especially those on Harlan County Lake.  This program could be utilized in any school setting, as education of our youth is the most important step in conserving our natural resources.
Activity #1 - Grassland Renovation 
GOAL – The learner will be able to identify areas of land in need of grassland renovation, and what goals renovation can accomplish.
· In this lesson the students will be shown a variety of native and non-native grassland areas around Harlan County Lake.  Factors that determine if a renovation is needed and why will also be discussed.
· History of Grasslands – What the area looked like 150 years ago.  Mixed Grass Prairie (big and little bluestem, indiangrass, switch grass, buffalograss, (warm season), wheat grass, Canada wildrye (cool season).  The prairie ecosystem also consisted of several legumes (flowering pod or fruited plant) such as leadplant, coneflower, Illinois Bundleflower, and alfalfa.
· What has changed the look of the landscape – 
1. Non – native, invasive species – smooth brome (Europe), downy brome (Europe), orchard grass (Asia), Kentucky Bluegrass (Europe), Poison Hemlock (Europe), Reed Canary Grass,  Koshia, and Johnson Grass (Africa)
2. Why these grasses are invasive – Competition for native species, symbiotic relationships, and adaptation.
3. How they are introduced – Agriculture purposes (brome, Johnson grass or through cultivation or grazing), Landscape or ornamental (Kentucky Bluegrass, Salt Cedar), Accidental (Poison Hemlock).
4. Tree Species (Native)– Eastern Red Cedar, Cottonwood, Elm, Ash, Mulberry and Hackberry.
5. Who Cares? – The grassland areas of our country are essential for wildlife of all types.  Agriculture, tourism, groundwater, and the air we breathe all depend on the quality of our grassland.  EX. Dust bowl, pesticide contamination in water, no forage or grazing, hunting, pollens and money spent on control of noxious weeds.  
· Why have these introduced or non-native species become invasive and thus a problem?
1. Many of the invasive species including our target non-native invasive species, smooth brome, produce a large amount of seed and grow in the cooler months of early spring and late fall.  This growing cycle allows smooth brome to become very competitive against native warm season grasses.  This in turn created a monoculture, or one species dominated area, choking out most of the native species of grass.  Without control, many of the native grasses can loose much or most of their original range.  This in turn causes loses or extinctions to many of the native species.
· What can a grassland renovation accomplish for native species or selected target species?
1. A grassland renovation project may come close to restoring the ground to a native condition, but will never completely restore to its original state.
2. Grassland renovations can benefit the native species of our area such as birds, insects, turtles, snakes, and mammals.
3. In Harlan County Lake’s land management our goal, as well as yours for this project will be to restore the grassland areas to control invasive or targeted non-native species.  This in turn will benefit native species such as meadowlarks and targeted non-native targeted species such as Ring Necked Pheasants, and Bobwhite Quail. 
4. Pass out photos of areas considered to have a grassland project initiated on them.  Discuss several grass types and what time of year they grow and become viable in the pictures.  Show some types of types of work that have been done and what results from the renovations.
5. Show photos of their outdoor classroom and what work has already been done.


· Another important fact about our grasslands is the amount of carbon exchange they provide.  The grasslands provide carbon exchange just like the rainforests of the world do.  Without grasslands, many predict that the effects of global warming and air quality would become significantly greater.







Activity #2 – Gathering and Identify Grass Seed
Goal – The learner will be able to identify different types of native warm season grasses, identify growing locations, moethods of seed harvest, and methods of grass planting.
· This activity will consist of the AHS students harvesting and re-seeding warm season grasses and legumes.
1. Three sites have been selected for grass identification areas and warm season grass seed harvest areas.  The students will travel to Hunters Cove Wetland Area (Lease Unit 53), Methodist Cove Park (LU 586 B), and Fisherman’s Gate to identify and harvest the following seeds - big and little bluestem, Indian grass, switch grass, canlow switch grass, and purple coneflower.  Non-targeted invasive species will also be identified at this time.  The students will be shown non-desired grass and seeds of smooth brome, downy brome, Kentucky bluegrass, reed canary grass, and Johnson grass.
*Benefits of these grasses and why we are gathering them must be described during this time.  Their beneficial winter cover to wildlife, nesting and brood rearing, value of hay, grazing, and soil quality can be addressed.  
2. Once grass species have been identified and their growing locations described, the students will work in groups to harvest the identified grasses by hand.  All types of seed should be harvested on or as close to an equal amount.  
3. After seed has been gathered the students will hand sow their collected grass onto the outdoor classroom land plot.  Grass seeding should be spread as evenly as possible and not all in one large bunch.  
4. After seeding the students discussion of other methods of seed harvesting and planting can be discussed.  Gathering methods such as combine are much easier and less time consuming than hand-harvest.  Discuss broadcast seeding and grass drilling on their plot.









Activity #3 – Methods of Renovation
Goal – The learner will be able to identify some of the methods of grassland renovation.
· This activity will show the students some methods that the Corps of Engineers are using to renovate other grassland areas on Harlan County Lake.  Since the students will have these methods available for their outdoor classroom, prices to renovate will also be discussed.
1. Haying – Haying grasslands can be a beneficial tool for natural resource management.  Haying can remove duff build up, remove woody vegetation, encourage new plant growth, and when hayed at appropriate times of the year can knock back undesirable plants to allow desired grasses to compete.  Haying however can also be a tool that is over utilized, and damage desired grasses when hayed at inappropriate times.
2. Burning – Grassland burning, along with grazing, is the oldest form of rejuvenating grasslands.  Burning in early spring can stunt brome growth, remove duff and sod bound soil, and enrich nutrients in the grassland area.  Natural fire cycles on the Great Plains were about every three to eight years.  Lightning during the early summer months usually started burning, and sometimes fires went for miles before dying out.  However, all of the burning activity today used by the Corps and other agencies must be very detailed and methodic.  Cost for manpower, ground preparation, and effect on surrounding areas must all be considered.
3. Chemical Application – Chemical applications are becoming an extremely efficient and cost effective method for grassland renovation.  Targeting undesired grasses and vegetative growth can be accomplished throughout most of the year and can be done with little manpower.  Much of the land around Harlan County Lake has had some form of chemical application to control undesired species such as brome, bluegrass, and musk thistle.  Drawbacks of this form of management can be total defoliation of some areas, pesticide contamination, and grasses becoming resistant to some chemicals.
4. Farming – The Corps have used farming as an important natural resource tool for many years.  Farming can take out large areas of undesired species, provide food and cover in planted areas, and provide nesting habitat for many birds.  Drawbacks of farming consist of over-farming, and poor farm management.
5. Disking – Light disking in grassland areas can be an effective tool in grassland renovation.  Disking can loosen sod-bound soil and create a more diverse habitat by allowing forbes and legumes to grow.  Some drawbacks of disking consist of killing desired native species if disked too deeply, burying fertile topsoil, and allowing non-desired invasive species to be introduced and compete against native or desired vegetation.

· All of these methods are a valuable resource to the outdoor classroom and some have been used on the ground previously.  In the winter of 2000-2001 several trees including cedar, locust, and ash were removed.  The grass consisted of smooth brome and downy brome in the area.  A light disking was then utilized on the area following the tree removal.  An application of round-up was then applied to try and control the brome invasion.  However, the amount of desired grasses in the area was not high enough to encourage good growth.  A stand of annual forbes and legumes with limited grass grew in the summer of 2002 and 2003.  The outdoor classroom ground consisted mainly of mullen and brome in the summer of 2004.  For this reason the area was selected as the site for the outdoor classroom.  
· It is now our job to try and determine some of the next steps needed to complete a grassland renovation project on our outdoor classroom.  
· Open discussion to any questions the students may have or options that may be available to the students. Don’t forget that funding is a concern.














Activity #4 – Prescribed Burn
Goal – The learner will be able to identify some methods and the benefits to initiate a grassland renovation project.
· In this lesson the students will accompany the Corps of Engineers on a prescribed burn of a selected grassland site.  The students will only actively participate under close supervision from the Corps employees.  
1. As earlier discussed, a prescribed burn can be a wonderful management tool for grassland management.  The students will walk through the area and look at the composition of the grass in the selected burn site.  The students will be asked to identify some of the growing grasses, and what this burn will specifically target (stunt brome, or remove duff for spraying).  
2. The students will observe the burn and the behavior of fire in the grassland.
3. After the prescribed burn is complete, the students will then walk through the burned area and note the condition of the ground.  Fuel loads of different grasses will be observed during the fire and then investigated after the burn.  
*Monetary figures for burning may also be discussed at this time to show limits for use of this tool.  Time of year is also crucial.

Follow – Up
1. The students will return to the burn site at the request from the Corps of Engineers.  The students will investigate the different types of vegetative growth and what the burn has achieved.  Depending on the request for a round-up application after the burn, an additional trip to show investigate annual vegetation growth may be needed.











Activity #5 – The Plan of Attack
Goal - The learner will be able to identify, determine, and plan a grassland renovation on the outdoor classroom site.
1. For this lesson the students will make a grassland renovation plan for the outdoor classroom.  Previous management strategies will be taken into account – including tree removal, light disking, round-up applications, and hand seeding.
1. With a budget in place, the students will begin to make decisions on achieving the Corps goal towards renovating grassland areas.  
2. Desired species will be insect, bird, mammal, or vegetative.
3. Different options discussed in previous lessons will be considered by the students and then discussed from the Corps.
4. Effect on management strategies for the Corps including funding, public input, agricultural leasing, and future management costs will be addressed.
5. After a decision has been made, the students will make a management plan for the area to be initiated in the spring of 2005.  





















Activity #6 – Future Management
Goal – The learner will be able to identify management practices and methods for ongoing beneficial management of the outdoor classroom site.
· In this activity the learner will look at the results from previous grassland renovation projects similar to those in the outdoor classroom.  
1. Due to time restraints, the students will need to observe other renovation sites that have had similar management plans like the outdoor classroom.
2. Students will be asked to consider possible problems that could arise and deteriorate the grassland.
a. Invasive species invasion such as brome, bluegrass, thistle, and trees.
b. Drought
c. Stagnant ground or dormant ground
d. Non-existence of desired species
e. Sod binding
f. Duff build-up
3. Goals and methods to keep the outdoor classroom ground beneficial to targeted wildlife species will be stressed.
4. Talk about changing natural resource practices that have occurred just at Harlan County alone.
5. Conclude the outdoor classroom hopefully with increased knowledge and understanding of natural resource management strategies and goals.







