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“All ethics so far evolved rest upon a single premise: that the individual is a 

member of a community of interdependent parts. 

His instincts prompt him to compete for his place in the community, but his 

ethics prompt him to cooperate (perhaps in order that there may be a place to 

compete for). The land ethic simply enlarges the boundaries of the community 

to include soils, water, plants, animals, or collectively, 

THE LAND.” 

Aldo Leopold, 

“A Sand County Almanac” 
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Abstract 

The objective of this project in the beginning was to restore a destroyed wetland area. 

As the project progressed, a deeper objective appeared to be what would make it more 

lasting. The revised objective was to introduce the Bardstown area human community to the 

existence, values, and functions of a wetland ecosystem community that was in their midst. 

Individual persons in the human community would cooperate as members of an ecosystem of 

which each person and species was a part. This objective was accomplished: 

1) By involving the human community in education about wetlands; what they are, 

what they do, their diversity and complexity, their value to humans and to the 

local ecosystems; 

By restoring, in stages, a wetland area on sixty-six acres of land owned by the 

Sisters of Charity of Nazareth, Kentucky; 

By establishing educational partnerships within the human community in which 

adult citizens and students participated in monitoring every aspect of the health of 

the wetland ecosystem. 

The above activities resulted in community support of the wetland, and assistance in the 

maintenance of the acreage, which became to be known as “Ecoland.” 

 



Commentary on Aldo Leopold and John Cairns’ Writings 

The original objective of my project was to go through the process of restoring a 

wetland on SCN land that was nearly lost to development. As I reflected on the Aldo 

Leopold quotation and an article written by John Cairns entitled: “Ecosocietal Restoration: 

Reestablishing Humanity’s Relationship with Nature,” I realized that there was deeper 

meaning to this project. Aldo Leopold’s quotation emphasized community cooperation and 

interdependence of all human and non-human communities. We humans are simply 

additional members of a larger community; namely EARTH. 

As I reflected on John Cairns articled, I realized the restoration of a wetland was more 

than the mere physical moving of soil, planting of trees and grasses, and restoring a flow of 

water to the area. Reflection produced in me a definite purpose for the project and its 

possible future outcomes. The PURPOSE became more important than the PROJECT. A 

deeper meaning for the project had to involve the human community. We have lost much of 

our connection to the natural world over the past 5,000 years through drastic changes in the 

way we live our daily lives. We have lost the truth of being part of the Earth’s ecosystems. 

To reverse this trend, changes in ATTITUDES toward natural systems must evolve within 

individual humans. In fact, attitudinal changes toward natural systems must come before our 

behavior in relation to nature will change. 

The deeper meaning for the wetland project, to introduce a human community 

ecosystem to the existence of a wetland ecosystem community, will be accomplished by: 

1) Involving the Bardstown human ecosystem community in education about 

wetlands;  



Restoring, in stages, a wetland area on 66 acres of land on the campus of the 

Sisters of Charity of Nazareth (SCN), Kentucky; 

Interactive action of the human community with the wetland ecosystem 

community’s functions. 

The following questions are for you to think about in relation to this project as we 

humans move through the 21% century. 

What will our local human and natural communities look like thirty years from now? 

Will rivers, streams, and wetlands be healthy? 

Will there be green space where we can reflect, rest, and play? 

Will a balance be achieved between the needs of nature and the needs of humans? 

What will be our degree of reverence for natural ecosystems? 

 



Part One: Functions and Values of Wetlands 

In order to understand the wetland restoration project and the place of the human in it, 

the functions and values of wetlands must be understood by the human community 

ecosystem. The following questions are answered within part one to reveal the importance of 

wetlands. 

What is an ecosystem? 

What is a human ecosystem? 

What is a wetland ecosystem? 

What does a wetland do? 

What are wetland functions? 

What are wetlands’ internal and external values? 

What are the main components of a wetland? 

What are types of wetlands? 

What is the history of wetlands in the United States and in Kentucky? 

 



What is an Ecosystem? 

An ecosystem is a community of plants and animals that interact with one another and 

with their physical environment. The word “community” in this definition is important to 

understand. The community is the biotic component of all the varieties of species of plants 

and animals that live together in a specific place, many of whom are dependent on each other 

for existence. The place, the physical abiotic environment component, is the soils, rocks, 

minerals, water, and atmosphere where the community lives and is what sustains it. 

Reflecting on this definition of an ecosystem, I wondered what would the definition of a 

human ecosystem be in relation to the title of this project? This is the definition I created: A 

human ecosystem is a community of humans interacting with one another and with the 

natural environmental ecosystems of their local and planetary dwelling places in relation to a 

natural ecosystem. How do we define ourselves as a community? Are we dependent on each 

other in any way? Do we really interact with the natural ecosystems of the place where we 

live? Do we understand that our natural physical environments, ecosystems are what sustains 

us? The answers to these questions will help all of us to find our place in nature. 

What is a Wetland Ecosystem? 

The simple definition of a wetland ecosystem is an ecosystem that has both terrestrial 

and aquatic characteristics. According to Firehock, a wetland is the same as a swamp, a bog, 

or a marsh; water being the defining characteristic of a wetland. It must have enough water at 

some time during the year to stress wildlife and vegetation and cause them to adapt to a wet 

environment (17). 

A variety of wetland definitions have arisen in the United States since the 1970’s 

when the awareness of their value came to light. Regulatory and political issues have  



complicated definitions used by different agencies. The United States Corps of Engineers 

and the United States Environmental Protection Agency developed the following definition 

to administer Section 404 of the 1972 Clean Water Act that protects such wetlands. 

Wetlands are those areas that are inundated or saturated by surface water at 

a frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life 
in saturated soil conditions. Wetlands generally include swamps, marches, 

bogs and similar areas. 

The Natural Resource Conservation Service created its own definition to implement 

the “Swampbuster” provision of the Food Security Act of 1985, which prevents some 

wetlands found on agricultural lands from being drained. 

Wetlands are defined as areas that have a predominance of hydric soils and 

that are inundated or saturated by surface or ground water at a frequency and 

duration sufficient to support, and under normal circumstances do support, a 

prevalence of hydrophytic vegetation typically adapted for life in saturated 
soil conditions, except lands in Alaska identified as having a high potential for 
agricultural development and a predominance of permafrost soils. 

The U.S. Fish and Wildlife Service developed a definition in 1979 that has a more 

scientific basis. It was published by FWS in a report entitled” Classification of Wetlands and 

Deepwater Habitats of the United States”. It was this definition that was used to determine 

the wetland area in this project. 

Wetlands are lands transitional between terrestrial and aquatic systems where the 

water table is usually at or near the surface or the land is covered by shallow 
water... Wetlands must have one or more of the following three attributes: 

1) at least periodically, the land supports predominately hydeophytes, 

2) the substrate is predominately undrained hydric soil, and 

3) the substrate is nonsoil and is saturated with water or covered by shallow water 

at some time during the growing season of each year. 

Each of these definitions, for whatever reason it was created, contain the three main 

components of a wetland: 

1) Surface water or water in the root zone;  



2) Hydric soils or undrained soils; 

3) Vegetation adapted to thrive in wet conditions that are called hydrophytes. 

All of these conditions vary according to the location being observed. This makes 

wetland areas difficult to determine easily. According to Firehock , there are many species of 

plants that are facultative, which means they have a 50 percent possibility of occurring in 

wetlands and uplands, or they are obligate, meaning they are found in wetlands 99 percent of 

the time. This is one of five indicator categories used to determine if vegetation at a site is 

truly hydrophytic (18). 

Looking once again at the human ecosystem community, how do we humans mirror 

the elements in a wetland ecosystem community? The main components of wetlands are 

water, soil, vegetation, animals, and air that sustain each other in communities. The main 

components of the human ecosystem are water, soil and air that support vegetation that 

sustains us human animals with food and shelter. These are interactive actions that are taking 

place in both communities of which we are many times totally unaware. 

Ecosystem services are another way to look at our place as humans living within the 

ecosystem of the Earth. What is our level of dependence and interdependence with natural 

ecosystems? 

Several years ago, a project was developed to replicate life on Earth, in isolation of 

Earth. It was called Biosphere 2. I think the following quote answers the above question 

very clearly. 

Human society ’s dependence on natural systems is clear. We need plants to 

capture sunlight and to provide food, building materials, and energy. We 

need breathable air, potable water, and arable soils. We need our waste 

products recycled. These and other ecosystem services are essential to human 
life, and they are often provided with minimal or no human intervention. 

Researchers estimate that the cost of supplying these ecosystem services to  



seven people in Biosphere 2 was $9 million per person per year. The rest of 

human society depends on intact natural systems to provide these services. 
(Cairns 5). 

Our direct interaction with natural ecosystems has become limited for millions of 

people who dwell in crowded cities. We do not directly experience the reality of our total 

dependence on natural systems for the necessities of life. Nor do we realize the necessity to 

act interdependently with the natural systems that sustain us. Our attitudes about this 

relationship direct our behaviors for better or worse. 

“Humans are clearly a part of ecosystems, not apart from them; therefore, changing 

attitudes toward natural systems will be just as important as changing behaviors” (Cairns 5). 

In fact, psychologically, we will not change our behavior until we change our attitudes. 

Interaction with a wetland area, knowing, seeing what is contained in it, how changes occur, 

species interacting with one another, could be a great step forward in changing our attitudes. 

What Makes a Wetland Wet? 

Research for this section comes from Firehock and Flynn. Obviously water makes a 

~ wetland wet. The wetness or hydrology of a wetland is its defining characteristic. This refers 

to the abundance of water, the duration of its presence, the source of its water, and how the 

water enters and exits the wetland area. There are fluctuating seasonal patterns to the level of 

water which are affected by weather, seasons, inflows and outflows of streams, groundwater, 

and other water-bodies in the wetland area. Hydrology factors affect the amount of oxygen 

available in the soils as water displaces oxygen within the pore spaces of soil. In turn, the 

amount of oxygen determines the accessibility of life-giving nutrients that determine the 

types of plants and animal communities that will live in a particular wetland area. 

Hydrology, also, is a major factor in an area’s overall biodiversity. Frequently flooded areas  



will have less oxygen in the soil that will cause lower plant diversity. However, the overall 

species richness or diversity will be higher due to the renewal of nutrients, organic material, 

and available oxygen by the inflow and outflow of water. 

Wetland or hydric soils are one of two types — organic or mineral. Organic soils are 

defined by the depth and content of organic matter. They consist primarily of plant remains 

from grasses, wood, mosses, and leaf litter. These accumulate in wetlands after being 

saturated long enough during the growing season to develop anaerobic conditions in the 

upper part of the soil horizons. Most of us recognize the word “peat.” It is an organic, 

hydric soil that is usually brown going towards black and its decomposing plant material can 

still be recognized. Mulch is an organic soil that is greasy and black when it’s moist and 

almost a liquid when wet. These two types of hydric soils are uncommon or rare in the 

United States and should be given special consideration for preservation. So what I have 

stepped in several times and called it “muck,” may not have been true “muck.” Mineral soils 

are defined as containing usually less than 20 percent of organic matter. Two commonly 

recognized characteristics of hydric mineral soils are gleying and redoximorphic features. 

Gleyed mineral soils indicate prolonged saturation periods and usually are greenish or blue- 

grey in color, and may smell like rotten eggs. 

Mineral soils that are seasonally saturated may develop redoximorphic features also 

known as mottles. Mottles are small spots or blotches of various shapes and colors that 

indicate the presence of iron oxide or manganese oxide. They occur when iron compounds 

are reduced by soil microbes in anaerobic (living in the absence of oxygen) soils. How do 

these microbes perform this feat? They substitute oxygen-containing iron compounds for 

elemental oxygen in their respiratory process because saturated soils lack elemental oxygen.  



The abundance, size, and color of the redoximorphic features usually indicate the duration of 

saturation and whether the soil is hydric or not. Mineral soils that are mostly gray with 

brown or yellow mottles usually have been saturated for lengthy periods during the growing 

season. Ones that are mostly brown or yellow with gray features have been saturated for 

shorter periods and may not be hydric soils. 

Wetland Plants 

Flooding conditions in wetlands creates an oxygen poor root zone system making 

oxygen exchange difficult and stressful for plants. Hydrophytic vegetation, which means 

water loving plants, are able to grow and reproduce in wetlands because of special 

adaptations that allow them to survive with a limited amount of oxygen. These adaptations 

are divided into three categories: morphological, physiological, and reproductive. 

Morphological adaptations of plants are modifications to the physical structure of the 

plant that give added support and an increase of oxygen and nutrient intake. Wetland plants 

may have a variety of root systems: 

1. adventitious roots that grow out of the stem above the various water levels of 

the wetland area; 

grow roots close to the soil surface where oxygen can be obtained; 

inflated leaves, stems, or roots that can help the plants to float and provide a 

reservoir for oxygen; 

stems with large internal air spaces that allow them to root in shallow water and 

float; 

and lenticels or large pores on plant stems that allow oxygen exchange.  



Some plant species, such as cattails, develop a competitive adaptation that produces 

chemicals that inhibit growth of other species in their immediate growing area to insure a 

greater supply of oxygen to themselves. 

Physiological adaptations occur when plants alter their life processes to survive in 

flooded conditions. Examples of such adaptations are wetland plants that can grow in low 

oxygen conditions and ones that can transfer oxygen from their roots into the surrounding 

soil. This prevents root deterioration and assists in water and nutrient absorption under water 

logged and anaerobic conditions. According to Firehock, some wetland plants avoid the 

buildup of toxic materials by producing malate, a harmless substance, in place of ethanol. It 

is a toxic by-product of anaerobic respiration produced by upland plants (22). 

Reproductive adaptations are strategies plants use to survive flooded conditions: 

1. plants’ seeds are viable for twenty years or more which allows them to postpone 

germination until a very wet area dries and the seeds are exposed to a supply of 

oxygen in the air; 

seeds that can germinate submerged under low oxygen concentrations and don’t 

need to wait for exposure to oxygen in the air; 

seed production is timed for the nonflood season; 

seeds float to dry ground to germinate; 

5. seeds germinate while still attached to the plant; or 

6. seedlings are flood-tolerant. 

How do these plants do what they do? How do the microbes do what they do? How 

do they know how to adapt?  



What Does a Wetland Do? 

As a species, can the humans produce their own food supply within themselves? We 

all know the answer to that question is “NO.” Our lives and other animal life are totally 

dependent on the production of food energy by green plants that are the primary producers of 

food energy. We do say that we produce our food, but it is the plant’s efficient method of 

converting sunlight, water, and nutrients from the soil into plant tissue. Most people learned 

what photosynthesis is, but have never really contemplated the mystery and miracle of it. 

Wendell Berry alludes to this mystery in his “Prayer After Eating”. 

I have taken in the light 

that quickened eye and leaf. 
May my brain be bright with praise 
of what I eat, in the brief blaze 

of motion and of thought. 
May I be worthy of my meat. 

In wetlands, two food energy flows take place. The green plants, such as algae 

produce themselves and are consumed by animals of the wetland. Decomposers are at work 

as a second food energy flow. Bacteria, worms, and insects breakdown organic waste such 

as twigs, leaves, and branches into detritus for organisms that consume this nutritious food 

source. From these two energy flows, the rest of the food chain is formed; small species are 

eaten by larger ones all the way up the chain to the human species. See figure 3-1 entitled 

“Eat or be Eaten at the Wetland Café” in appendix B. 

A wetland stores water in its soil and plants through absorption. Certain types of soil 

store more water than others. Clay soils are one of the best types since pore spaces are small 

in clay and do not allow much drainage of water. As the plant growth increases in a wetland, 

the stream water flow slows down which allows more water to be absorbed by the soils. 

When the soils are fully saturated during a rainy season, they are ready to recharge stream 

15  



flows slowly during dry periods. Also, plants release absorbed water from soils during the 

growing season. They then release it through evapotranspiration allowing the soils to absorb 

more water from rainfall to maintain stream flows and water tables. 

A wetland is a natural water purification system through biogeochemical processes. 

According to the 1997 U.S. Geological Survey’s National Summary on Wetland Resources, 

wetlands are major sinks for heavy metals and sulfur, which combines with heavy metals to 

form insoluble compounds. Because of human disturbances, metal levels have risen above 

what is normal in soils causing environmental and health hazards. Metals entering wetlands 

can bind to suspended particles and become buried in wetland substrate and be immobilized 

which can reduce hazardous risks. Bacteria facilitate the uptake of metals from soil. Plants 

transport the metals to leaves and stems and from there some of the metals evaporate into the 

atmosphere. 

Transformation and chemical cycling of nutrients in the aerobic and anaerobic 

conditions in wetlands prevents pollutants from accumulating in the water supply which 

maintains a higher water quality. During the growing season, wetland plants can use the 

nitrogen and phosphorus from fertilizer runoff and release organic forms of these nutrients. 

However, during the non-growing season, these nutrients can escape into the water supply. 

Wetlands also aid in balancing the global nitrogen cycle by taking up excess nitrates and 

releasing them into the atmosphere as a harmless inert gas through a natural process called 

denitrification. 

One of the more commonly known functions of wetlands is providing habitat for 

wildlife. Many species of birds, fish, and mammals find their shelter, food, nesting and 

spawning areas in wetlands. According to the Natural Resource Conservation Service Issue  



Brief, 1995, wetlands support about 190 amphibian species, and one-third of all bird species. 

According to the Environmental Protection Agency, 1995, almost 43 percent of federally 

listed threatened and endangered animal species, as well as plant species, in some way are 

dependent on wetlands for survival. 

Wetland Values 

Wetlands provide many benefits to society in general, but it is a particular human 

community that puts value on a wetland that is located in its place geographically. The 

variety of functions performed by wetlands, as described in the previous sections, are valued 

for what wetlands do for us: water quality, flood control, and water storage. Some 

communities value wetlands for their open space, bird watching, aesthetic qualities, as sites 

for educational research, rather than wetland basic functions. An interesting article was 

written by Mike Houch, Urban Naturalist for the Portland Oregon Audubon Society in the 

winter of 1986-1987. It is interesting that the values reflected are almost twenty years old. 

The article is entitled “Urban Wetlands: Are they Expendable?” He states that resource 

managers needed to realize that their constituency is no longer rural America, but urban 

populations whose public awareness and appreciation of wildlife for non-consumptive 

purposes constitutes a major shift. Historically, wetlands had been used primarily by hunters 

and trappers and now were being used widely by birdwatchers, students, teachers, and artists. 

An east coast survey of realtors and appraisers indicated a new awareness that maintenance 

of wetlands not only preserves social value but may help developers turn a profit as well. 

Property values in areas abutting wetlands increased by $4,150 - $4,480 per acre and that 

recreation and aesthetics were valued at $2,000 - $38,000 per acre. The result in some East  



Coast communities has been wetland protection through what has been described as 

“enlightened greed.” See wetland values/functions in diagram 5.1 appendix B. 

History of Wetlands in the United States 

“Oozing slime, primordial muck, stinky black sludge teeming with microorganisms, 

gnawing mosquitoes and skittering bugs, yellow mold and wild reeds (CSAI)” is an apt 

description for a wetland. This description however, does not make for a loving, valuable 

relationship with what we know a wetland ecosystem to be. 

The Congressional Research Service (CRS) Issue Brief for Congress Wetland Issues 

(May 2002) explains the complex history of human interaction with wetlands. Until the 

1980’s, the federal government acted in accordance with a belief that wetlands were hostile, 

sinister places. The Army Corps of Engineers, in particular, has a history of draining 

swamps that led to massive wetland reduction. Wetland area in the lower 48 states has 

declined from over 220 million acres in the 16" century to a current 105.5 million acres, 

according to the U. S. Fish and Wildlife Service. 

The Emergency Wetlands Resources Act of 1986 signaled a new concern with 

protecting wetlands. Other important programs deal with agricultural policy, 

a crucial area since national surveys have indicated that agricultural 

activities are responsible for about 80% of wetland loss. The swamp buster 

and wetlands Reserve programs employ incentives and disincentives to 

protect wetlands. Beyond protection, the past decade has seen an important 

movement toward wetlands restoration (CSA 2). 

An interesting aspect of the history of changing values and attitudes towards wetlands 

is found in a review of a book by Graham Holton entitled, Discovering the Unknown 

Landscape: A History of America’s Wetlands written by Ann Vileisis. Authors and artists, it 

seems, were the first to influence change. According to Holton’s review, the fearful image of 

wetlands began to change when the wealth of such fertile soil was discovered and began to  



be exploited for agricultural purposes. This change in mood can be found in the writings and 

paintings of 19" century travelers such as Henry David Thoreau. In June 1940, Thoreau 

recorded his experiences on the Mississippi. His essays were published in the Atlantic 

Monthly in 1862, describing the swamp as a sacred place. Romanticism in America 

challenged the traditional notion of swamps, now called wetlands, by inspiring an interest in 

wetlands as a place where one could get to know God’s creation first hand. In September 

1956, Harper’s New Monthly Magazine published the adventures of David Hunter Strother 

in Virginia’s Dismal Swamp, in which this exotic landscape was an intriguing place of great 

beauty. Martin Johnson Heade painted expansive salt marshes along the Atlantic coast in 

1860. He saw a balanced relationship between people and nature. He painted the landscapes 

for their own sake and value. A drastic turn in attitudes and values toward wetlands came in 

1957 when Olga Owen Huckins wrote to her friend of the horror of dozens of birds poisoned 

by the town’s aerial spraying of wetlands with DDT. Her friend was Rachel Carson who was 

so outraged she used her scientific expertise to address the problem. The publication of 

Silent Spring in 1962 inspired countless Americans to demand greater attention to 

environmental health and responsibilities from big government and big business. Over the 

next four decades, huge amounts of money were spent to gain a greater understanding of how 

wetland ecosystems function to reduce pollution, reduce flooding and provide habitat for 

fish, waterfowl, and wildlife. The role of cultural attitudes and understanding the complexity 

of cultural beliefs will help to save what is left of America’s great wetlands. 

Historical events, technological innovations, and values of society had 

destructive effects on wetlands. By examining the historical backdrop of why 

things happened, when they happened, and the consequences of what 
happened, society can better appreciate the importance of wetlands in water 

resource issues.  



This is a quote from “Technical Aspects of Wetlands History of Wetlands in the 

Conterminous United States,” by Thomas E. Dahl, U. S. Fish and Wildlife Service, and 

Gregory J. Allord, U. S. Geological Survey. I would recommend the reading of this article to 

those who wish to understand how changes in opinions and values came about from a 

cultural standpoint, and what effects the changes had on wetland resources. 

Kentucky Wetlands 

Kentucky is one of the sixteen states that have lost between 50 and 95% of its 

wetlands from the 1780’s to the mid 1980°s (Dahl, 1990). According to Donald C. Haney, 

State Geologist, and Director of Kentucky Geological Survey, Kentucky has an estimated 

325,000 acres of marsh vegetated wetlands, 320,000 acres of lake wetlands, and 75,000 acres 

of river wetlands. Fifty-five percent of all rare and endangered species in Kentucky are 

either located in or dependent upon wetland areas. As stated previously, wetlands function as 

water storage and recharge areas. Three wetland areas in Kentucky have been designated 

“Outstanding Resource Waters:” Metropolis Lake in McCracken County; Murphys Pond in 

Hickman County, and Swan Lake in Ballard County. The Natural Resource 

Conservation Service in Kentucky has several excellent cost share programs to promote 

wetland restoration in the Commonwealth. 

Ponderings 

We humans need to ponder what these types of natural adaptations from the wetland 

ecosystem community reflect. How do these soil microbes do what they do? How do the 

wetland plants transfer oxygen from their roots into the surrounding soil to help them survive 

with limited oxygen? These species have natural adaptive powers that we no longer have. 

Do we see a need to preserve these functions of adaptation?  



What powers of adaptation do we humans have? We have evolved beyond natural 

adaptive powers and have created technologies that allow us to change what we want 

changed in the natural world to suit our own needs and wants. For your reflection on the 

relationship between a wetland community ecosystem and a human community ecosystem I 

quote several references from The Great Work: One Way to the Future by Thomas Berry. 

The first is from the chapter entitled “The Visible Human.” 

We need to move from our human-centered to an Earth-centered norm of 
reality and value. Only in this way can we fulfill our human role within the 

functioning of the planet we live on. Earth, within the solar system, is the 
immediate context of our existence... Establishing this comprehensive context 
of our thinking is important in any consideration of human affairs, for only in 
this way can we identify any satisfying referent in our quest for a viable 

presence of the human within the larger dynamics of the universe (56). 

The second is from the chapter entitled “Reinventing the Human.” 

We might describe the challenge before us by the following sentence. The 
historical mission of our times is to reinvent the human — at the species level, 
with critical reflection, within the community of life-systems, in a time- 
developmental context, by means of story and shared dream experience...I say 

reinvent the human because humans, more than any other living form, invent 
themselves... We need to reinvent the human at the species level because the 
issues we are concerned with seem to be beyond the competence of our 

cultural traditions... What is needed is something beyond existing traditions to 

bring us back to the most fundamental aspect of the human: giving shape to 
ourselves (159-160). 

The third is from the Introduction. 

Because the exaltation of the human and the subjugation of the natural have 

been so excessive, we need to understand how the human community and the 

living forms of Earth might now become a life-giving presence to each other. 

We have already shaped the critical understanding and the appropriate 
technologies that can assist in establishing a beneficial human presence with 
the other components of this continent and also with the one great Earth 

Community. We need only see that our human technologies are coherent with 
the ever-renewing technologies of the planet itself (ix).  



Wetland natural functions of adaptation should be preserved for the sake of what they 

are and to be a model of community interrelatedness for humans. 

Part Two 

The Land 

The land that is the subject of this project of Community-to-Community 

Understanding is the focus of this next section. The introduction contains the process by 

which the land was removed from possible development and a brief description of the land. 

Introduction to the SCN Land and the Wetland Restoration Project 

In 2000, the SCN Earth Committee produced an Earth Statement to expand our 

commitment to an item in our Mission Statement... “and to care for the Earth.” The entire 

statement appears in appendix C. In 2001, the Leadership of the Community was approached 

by several Bardstown businesses to buy 79 acres of land that was located off of the main 

Nazareth campus. I designed an environmentally based discernment process for the group to 

make a decision on selling or retaining ownership of the land. A positive decision was made 

not to sell this specific piece of land and it was agreed that no more land on Nazareth campus 

would be sold. 

Now the question arose: “What do we do with this piece of land?” Looking over land 

documents from years back, this piece of land had been farmed for at least 40 years. 

Recently, the farmer who is leasing it has been doing no-till farming which cuts down on 

topsoil loss. However, it takes a large quantity of herbicides to keep down the weeds within 

the cropping. Farming practices of the times were used previously. One of the maps showed 

a pond located in the midsection of the field. So in March 0f 2002, Dr. Terry Wheeler, an 

environmental biologist at Spalding University, Louisville, Kentucky, and one of his biology  



majors, Nicole Gant, and I walked the land to explore what was on and in this land. We took 

elevation measures at different locations with a GPS and walked the perimeter. We moved to 

a wooded area that protruded out like fingers from the west and discovered a clear stream 

meandering through bushes and trees. Looking up the stream, I saw water cascading down 

from about a 3-foot drop of protruding rocks. We stopped and listened to what we all know 

is the sound of a calming flow of water in the silence of nature. Terry and Nicole were able 

to identify larvae in the water and plant species clinging to the banks. We turned west 

following the stream to its source. We reached a sprawling, mucky area that Terry hiked 

around until he found a large bog area with surrounding water held by a section of a berm, 

which held a small amount of water within the area. Obviously the berm was man made. 

Moving in a southerly direction, we found the stream source. It was a submerged 

stream, covered by years of sediment build up from so many years of farming. Hiking 

northwest again, we found the property line of our neighbors along a broken down fence line 

along a line of very old trees. Also we saw a lake into which we thought our stream flowed. 

From there we walked the northern edge of the property, which was field on our side and 

wooded on the other side. Our western edge is boarded by a section of a golf course and a 

wooded area, which is property that is owned by an industrial park. The park has two 

businesses operating: LINPAC Materials Handling-North America and Newcomb Oil 

Company of Bardstown, Kentucky. After finishing our trek across the southern edge of the 

fields, we concluded that the wetland area could be restored and the rest of the area could be 

planted in trees and grasses. 

I reported our findings to the Earth Committee and to Shalini D’Soza, SCN, our 

liaison to NLBI. The decision was made to further investigate our possibilities for the land  



through Kentucky Fish and Wildlife and the local office of the Natural Resources 

Conservation Services in Bardstown. I met with Brian Clark of KFW, Suzanne Harris and 

Joe Carpenter of NRCS in April 2003 to walk the particular property and several other 

possible restoration areas on campus. Both agencies returned a very positive response for a 

wetland restoration project on that piece of land with specific recommendations. Both reports 

appear in appendix C. 

SCN Wetland Property 

Wetlands have diverse names such as bog, swamp, wet meadow, bottomland forest, 

and playa. A classification system exists that defines types and gives information about each 

type’s functions and where they are located in a specific landscape. Common wetland types 

are: tidal salt marshes, tidal freshwater marches, mangrove wetlands, nontidal freshwater 

wetlands, northern peatlands, and riparian-forested wetlands. According to the classification 

system outlined in Handbook for Wetlands Conservation and Sustainability, the SCN 

wetland property falls into the riparian or riverine wetland category and northern peatlands. 

Riparian wetlands are formed along and are influenced by a stream or river. The stream on 

the property, however, is a groundwater stream that is a characteristic of the bog or fess type 

of northern peatlands. The fess type fits more closely for one of the two wetland areas on the 

property since it accumulates water from the underground stream but does not have an outlet. 

The more riparian wetland area is where the stream runs through what is called an “edge 

effect” area. Wildlife can be abundant in the “edge effect” areas since it occurs between two 

distinct ecosystems: the upland tree and shrub ecosystem, the wetland plants and shrubs, and 

the aquatic stream ecosystem. Vegetation provides shelter and roosting areas, shades the 

stream, stabilizes the stream bank and organic matter to feed the macroinvertibrates that live  



in the stream. Both of these areas seem to be seasonal and transient habitat for species except 

for the stream species. 

Part Three 

The Project 

Restoration of a Wetland and the 

Involvement of the Human Community Ecosystem. 

According to Cairns, restoration of natural ecosystem requires the input and 

cooperation of society to be successful (9). We hope that our reasons, objectives for 

restoring this particular wetland area will reflect society’s cooperation. The SCN 

Community is restoring this wetland area in order to: 

1) encourage development of wildlife habitat on sixty-six acres of land on the 

Motherhouse campus of the Sisters of Charity of Nazareth; 

create a model of positive cooperation of natural and human ecosystems by 

involving the human community in monitoring the health of the wetland 

ecosystem; 

provide a place for learning and reflection for visitors to and residents of the SCN 

campus; 

provide an opportunity for future generations to experience a more natural 

environment that they will love and help to preserve; and 

improve environmental literacy in the local human community that in turn will 

create more positive attitudes towards nature as a whole.  



Aspects of this Project 

This next section will address five important aspects of the total project. These areas 

are land assessment, available funding, public relations, a three-phase plan for restoration and 

development, and finally, a monitoring program. A map of the restoration area appears in 

appendix D. 

Land Assessment 

The land assessment was done by two groups: the Kentucky Department of Wildlife 

Resources under the Habitat Improvement Program and by the United States Department of 

Agriculture’s Natural Resources Conservation Service. The assessments were done in April 

and May of 2003. Both groups recommended creating a riparian buffer area of a continuous 

minimum of 50 — 180 feet on each side of streams and drainages. The buffer would consist 

of a mixture of planted or naturally occurring bottomland hardwood trees and shrub 

seedlings, and moist-soil tolerant native herbaceous plants. Areas within the buffer width 

that have already grown up in woody cover could be left to continue succeeding naturally to 

forest cover, except where shallow-water wetlands are restored. This would further stabilize 

the banks of the streams and drainage because of the stability that woody plants and deep 

native grass roots bring to soil. It also reduces sedimentation and filtering pollution from 

groundwater runoff. Riparian zones with ample cover are used by many species of wildlife 

as travel lanes or nesting and feeding cover. 

The stream and drainage areas were found to have the right soil type and grade slope to 

construct two shallow-water areas. It was recommended that the open field areas be planted  



to native grasses or half-native grasses and the other half introduced grasses and legumes or 

trees. 

No rare, threatened or endangered species were detected on the property. However, 

the recommendations for the property made in the assessment would be beneficial for the 

gray and Indiana bats, species known to occur in Nelson County Kentucky, the County in 

which this property is located. 

Available Funds 

The Conservation Reserve Program was designed to take cropland out of production 

to establish wildlife management. There are two types of CRP’s. One is the Continuous 

CRP and the other the Standard CRP. To qualify for most of the practices under both 

programs, the fields have to have reported cropland history for four out of the past six years. 

This tract of land, according to the local FSA office, has at least four years of cropland 

history making it available for both CRP program sign-ups. 

The Continuous CRP has on-going sign ups rather than a specified sign on period. 

Since monies have already been obligated to the local FSA, once all the criteria has been met, 

receiving funds for the land practices is almost assured. Another aspect of this particular 

program is that you can have more than one contract running at a time in different beginning 

time frames. The practices available in the continuous CRP are: filter strips, riparian buffers, 

grassed waterways, and shallow-water areas for wildlife or wetland areas. 

The Standard CRP sign up is open only one month within a year. It is a competition 

sign up and it will not be assured that the tract of land will be accepted. The practices 

available under the Standard CRP are whole field planting of trees, introduced or native 

seeding plantings and wetland restoration.  



A third cost share program is the Wildlife Habitat Incentive Program (WHIP). Its 

purpose is to establish wildlife friendly practices. A fourth program is the Kentucky Partners 

for Wetland Wildlife. It generally offers assistance with water-control structure and pipe for 

qualifying projects. A fifth program is the Wetland Reserve Program (WRP), which will 

pay up to 100% of restoration costs for wetlands altered prior to the Food Security Act of 

1985. 

Payment plans to the owners of the land are part of the Continuous CRP, Standard 

CRP and WHIP. The payment plan for the Continuous CRP is as follows: 

1. Each CRP sign up is paid by figuring the soil rental rate that is a set price per soil 

type. 

. Each sign up has a 50/50 cost share rate to establish the practice. 

. Once the figuring per acre is done, an additional 20% incentive is added to the rental 

rate. 

. The landowner gets a sign on bonus of $10 per acre per year times the number of 

contract years. 

. If all practices are finished within one year’s time, an additional 40% incentive is 

given based on the actual cost of installing the practices. 

. Hypothetically, the sign up will receive around $65 to $68 per acre per 10 to 15 years. 

The Continuous CRP would be the most cost beneficial plan for this project 

considering the additional 40% incentive to complete in a year and the annual rental rate paid 

for the life of the contract. The Standard CRP sign-up has a 50/50 cost share rate and would 

receive around $50 to $55 per acre rental payment per 10 to 15 year contract. The WHIP  



program has a five-year contract with a one-time payment to establish the wildlife friendly 

practices. 

Public Relations 

As noted in John Cairns’ “Ecosocietal Restoration”, the local community must have 

input and cooperate with the project. The community needs to understand the value of a 

wetland area to humans and to non-human species. Small group meetings for residents and 

employees of the Sisters of Charity of Nazareth Campus will be arranged. An educational 

workshop presentation, Introduction to a Wetland, will be used to introduce the functions and 

values of a wetland area. The same type of approach will be used with neighbors whose land 

borders the project property to explain our intentions and to answer questions, and receive 

comment from them. The objectives of the project will be discussed in detail. An outline of 

the workshop appears in appendix A. 

As soon as the cost share contract is signed and surveying begins, a press release 

informing the greater Bardstown Area Community will be published in the Bardstown 

newspaper and aired on the local radio and television station. Contact will be made with 

local school districts to form a group of interested educators to envision how they may use 

the wetland area for educational programs. Bernheim Forest, a local private arboretum and 

conservation research group with 14 thousand acres of forests, open space, and lakes, has 

constructed a wetland area on their property to study water quality issues and how wetlands 

can cleanse the water as it moves down stream. I envision that our ecosystem health 

monitoring could be done in conjunction with Bernheim, which would give greater 

credibility to our project within the Bardstown and Nazareth campus communities.  



The Project Plan 

The restoration project will be accomplished in three phases over a period of years as 

cost share programs and grants become available. At this writing, application is in process 

for parts A and B of phase I. The cost share program for these parts is Continuous CRP 

which will assure a beginning of the project in September 2004. 

Phase ONE 

Part A: Riparian Buffer Zone 

Phase one consists of three parts, the riparian buffer zone, the shallow-water 

wetlands, and whole field plantings. The wetland area in a sloping part of the property is a 

submerged stream that develops into a flowing stream that crosses the property. A riparian 

buffer zone will be installed from streamside out 50 feet. Presently many trees and bushes 

grow 10 to 15 feet from the steam. The buffer zone will be planted in grasses and other 

wetland vegetation such as sedges, reeds and bulrushes that will control erosion on the banks 

of the stream and provide habitat for waterfowl and other wetland species in the area. 

Part B: Shallow-Water Wetlands 

Two shallow-water wetland areas exist on the property. One area is the submerged 

part of the stream that is filled with a great deal of sediment from years of cropping. This 

will be reconfigured to increase water flow to the stream. 

The second area is a bog that has standing water held by a partial man-made berm. 

A low berm will be built to impound the area so that the water level will be kept at about 10 

inches. Rainfall and groundwater will be the water source. The ability to control water levels 

is essential for effective management of shallow-water wetlands. A flashboard riser water  



control structure will be installed that will allow water to be impounded and drained with 

minimum effort and monitoring. 

Part C: Whole Field Plantings 

According to the Kentucky Fish and Wildlife’s Habitat How-To’s publication, 

Kentucky was once covered by about 3 million acres of native grasses. The native grasses 

were critical in supporting the large and diverse wildlife populations present in pre-settlement 

days. Native warm season grasses such as prairie cordgrass, eastern gamagrass, switchgrass, 

big and little bluestem, Indian grass, side-oats and grama are bunch grasses that grow in 

clumps and provide excellent year-round cover for small game. These are summer grasses, 

actively growing when the soil temperature is above 65 degrees. They are an integral part of 

a diverse plant community whose wildflowers, legumes, and annual weeds provide abundant 

food, and which in turn, attract numerous insects that are important to young chicks as a 

source of protein in the spring. The remaining acres of the property outside the shallow-water 

wetlands will be planted in these warm season grasses and native trees. This portion of the 

project will be funded by either the Standard CRP, WHIP or by monies available from the 

Nature Conservancy. An identification guide to these grasses appears in the appendix E. 

Phase Two 

Phase two of the project will consist of mapping out trails that will coincide with the 

monitoring of the health of the ecosystems on the land. The monitoring program is part of 

the management plan to be discussed following the third phase. The trails will be part of an 

educational program that will have community in-put. A walking bridge will be constructed 

over the center of the stream wetland area to access the bog area and surrounding grass areas 

without having to walk a considerable distance.  



Constructing and placement of nesting structures will be a community involved 

project especially with 4-H, scouts, Audubon members and schools. According to the KFW 

Habitat How-To’s on nesting structures, the placement of nesting structures in suitable 

habitat is an excellent example of human intervention having a positive impact on wildlife. 

Many cavity-nesting species can benefit from this management practice. Nesting structures 

have not only played significant roles in enhancing the well being of wildlife, but also they 

have brought people and wildlife closer together. Habitat preferences are unique to each 

species. Good sites to concentrate on finding are those that supply food, water, shelter and 

space that satisfy these unique needs such as insects, seeds, and fruits. Spacing is critical 

since many wildlife species are territorial and will not tolerate intruders while other species 

are communal. Detailed structure specifications and requirements Table 1 and breeding 

information Table 2 for a variety of species appears in the appendix E. Structures for 

songbirds, wood duck boxes and mallard nest structures to be placed appropriately will be 

part of our first attempts to meet wildlife needs. 

A plan to construct stations on our campus that depict the story of creation in stages is 

in the making and some sections of it could possibly be in Ecoland area. We want to tie the 

present stage of evolution in the wetland ecosystem to its connection with its evolutionary 

stages of the past. 

 



Phase Three 

Environmentally-friendly Structures 

One of the objectives of this restoration project is to provide a place for learning and 

reflection while experiencing a truly natural environment. Several environmentally friendly 

shelters will be placed on the property that will have a view of unique features. Information 

about trees, bushes and plants in the area will be available in these structures as well as 

ecospirituality readings. A yurt will be one of the structures to be built. From the yurt.com 

website, a yurt is a modern adaptation of the ancient shelter used by Central Asian nomads 

for centuries. The compact shape and combination of lightweight members in tension and 

compression mean that the structure is highly efficient in maximizing strength while 

minimizing the use of materials. Modern day yurts retain the wholeness of the ancient form 

while delivering structural integrity, longevity and low maintenance. The yurt is a circular 

structure that consists of a durable fabric cover, tension band and a wood frame that includes 

a lattice wall, radial rafters, central compression ring and a framed door. Usually set on a 

wood platform supported by simple post- and beam systems, yurts have minimal impact on 

the surrounding soils and though durable, can be moved without a trace of harm to the 

environment. In addition to its utilitarian aspects, it is also aesthetically pleasing. A simple 

diagram appears in appendix F. When we are ready to build this structure, members of the 

yurt society will assist volunteers from the community to assemble it. It will be another 

learning experience for living lightly on Earth. 

A pergola is an open structure that can support climbing plants, frame a view, and 

serve as a meditation space with bench seats under the open top. Several of these open  



structures will be placed in viewing areas of the property. One pergola design appears in 

appendix F. 

A Geodesic dome is a type of structure shaped like a piece of a sphere. It is comprised 

of a complex network of triangles that form a roughly spherical surface. According to the 

Buckminster Fuller Geodesic Dome website, he is credited with the invention of the 

Geodesic Dome in the late 1940’s to demonstrate some ideas about housing and “energetic — 

syneigetic geometry.” The invention built on his two decade old quest to improve the 

housing of humanity. Although the dome structure to be built on the property would not be 

the size and design of a house, the positive environmental features of dome houses would be 

another educational opportunity. In recent years, the dome structure features have been used 

to make small greenhouses, vine covered reflection structures and other adaptations of a 

basic geodesic dome. In my research I found that this type structure is truly inexpensive and 

adaptable to many uses. One reflective space and one house design is in appendix F. When 

we reach this stage in the project plan, there is a National Association of Dome 

Manufacturers in Evanston Illinois that will be a good source of information for building our 

own geodesic dome structure. 

Part C. 

Management Plan 

The wetland area should be practically self-sustaining with natural systems working 

together in the ecosystem. However, two human activities must take place periodically. In 

the bog area, the hydraulic mechanism must be opened in the wet season and closed in the 

dry season in order to keep approximately a ten-inch water level.  



According to the USDA Conservation Reserve Program Management/Maintenance 

Job Sheet, guidelines are set regarding how grass stands should be managed during and after 

the establishment period of the grassed areas. The establishment period begins immediately 

after planting and continues until NRCS status review indicates a successful practice 

implementation. Normally it takes one or two growing seasons for a successful 

establishment. During the establishment period, it is important to control any non-desirable 

species that might be in the area. 

Several mowing practices are recommended after the establishment period. There are 

some key facts in regard to mowing and wildlife according to the KFW’s Habitat How-To’s. 

Unless serious thought is put into when, where, how, and why to mow, wildlife may suffer. 

Mowing during spring and summer will affect and may kill nesting and young animals, such 

as rabbits, deer fawns, and northern bobwhite quail. In order to protect all wildlife in the 

area, mowing should be done outside of the nesting and brood-rearing season, which is mid 

March to mid August. Late February to mid March and late August to early September are 

the best times to mow if the objective is that the area is being managed for wildlife. Wildlife 

needs uncut areas that have grown up during summer and fall for winter cover and food. 

Rotational and pattern mowing are best for wildlife. Strip mowing is one pattern. 

Mow one-third of the filed in strips once annually. Mow strips that are a minimum of 30 feet 

and a maximum of 50 feet wide. Then skip an area between 60 and 100 feet wide. This 

spacing will establish a pattern whereby the mowed strips are separated by two unmowed 

strips that are one and two years old. Mowing one-half of the field once one year and the 

other half the next year will give a different pattern. The mowing time period for both of 

these patterns can be every 2 - 5 years according to the wildlife present in the area.  



The height of the mowing is important in relation to what is planted. A native warm 

season grasses chart of possible species is in the appendix E. These grasses should never be 

mowed below 6 — 8 inches. They store a significant amount of their energy in the base of the 

plant just above the ground. In addition to not damaging the plants, this height leaves enough 

stubble to provide cover until re-growth of the plant canopy. Rotary-cutting tractor 

attachments should be used with a bush hog pulled behind the blades. Strip disking is another 

alternative to mowing. Rotational disking opens up grass stands and stimulates germination 

of seed producing plants. On one side of our field, we will not mow or disk, but leave that 

portion of the field to allow the wind, wildlife, and gravity establish growth following a 

natural succession process. 

The costs for these two maintenance practices will be covered by the rental payments 

of the CRP contract. Qualified contractors will be hired to deliver these practices. Prescribed 

burning is another alternative to mowing. It is cost effective, stimulates grasses and legumes, 

and removes leaf litter that can stifle productively and impede animal movement. In the 

future of the project we may experiment with this alternative in a portion of the fields. 

Ecosystem Health 

Monitoring the health of the wetland ecosystem will be an educational project, which 

will involve as many members of the local Nazareth/Bardstown communities as possible and 

other members of the human community ecosytem who visit from other bioregions. The 

monitoring program will be based on the 1zaah Walton League of America’s Wetland 

Monitoring Project levels I, II, and III. Forms for gathering information are in appendix G to 

give you an idea of the scope the monitoring. An extensive, informative explanation of 

monitoring practices for each level is given in chapters five, six, and seven of the “Handbood 

for Wetland Conservation and Sustainability” which you may wish to reference for more 
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detail. Chapter five is Getting to know Your Wetland: Level — Visual Observations. 

Chapter six is Getting In Your Wetland: Level II — Hands on Monitoring. Chapter seven is 

Level III — Advanced Monitoring. An outline of these three levels is in appendix A. You can 

see from viewing the forms that this is a project that will involve school children, teachers, 

individual volunteers, community groups and just plain ordinary citizens who wish to 

experience nature on a more personal level. Over the years the value of the wetland area to 

the human community and to the non-human community will increase and elicit support and 

protection for a jewel living in our midst. 

Project Outcome 

The project outcome will be the wetland ecosystem restoration and the resulting 

community involvement in education programs that will increase Earth Literacy in the 

Nazareth/Bardstown area. In the public relations section of the project, it is stated that 

community meetings will be held to inform various groups about the restoration endeavor. A 

workshop entitled “Introduction to a Wetland” will be built from the power point project 

proposal presentation. An outline of the workshop is in appendix A. Another outcome will be 

the educational program to monitor the health of the wetland ecosystem through the years. 

This will involve community members of all ages and educational institutions. See appendix 

A. The aesthetic value to the human communities will be a less measurable outcome as will 

be will be the growth of an individual and establishing a meaningful relationship with nature. 

These latter outcomes, however, will be of greater value to both the human and the non- 

human community ecosystems.  



Conclusion 

The wetland restoration project is all about us humans reconnecting with nature. As 

Thomas Berry States in The Great Work, the human must be re-invented at the species level. 

We invent ourselves more than any other species, but the inventing is not within the natural 

systems of the Earth. It is far more related to material things, technology, and artificial 

relationships. It is my hope that the wetland restoration project will, over the years, bring 

humans to a greater appreciation and a closer relationship to nature and achieve a sustainable 

balance between the needs of nature and the needs of humans. 

 



Reflective Essay 

The “Community-to-Community Understanding” project has long-term goals as you 

can see. One personal resource that will sustain me through the duration of the project is the 

grounding I have experienced in the ELM program. My personal dedication to and belief in 

the need for Earth education for every human person in order to develop a sustainable life for 

all of creation has been deepened. 

This deepening of belief has come from excellent readings that over and over again 

brought me to a better understanding of the aliveness of nature, its constant cycling, its 

mystery and magnificent “mind”. It has developed in me a practice that was almost 

unperceived by me at first. That practice is communing with nature in some way every day. 

From Sanders’ Staying Put, the following quote is an example of the reflective thought of 

which I speak. 

The thawing dirt brings me a whiff of the world’s renewal. The green shoots of 

crocuses breaking through are the perennial thrusting —forth of shapeliness out of the 
void. Breathing in the breath of soil, 1 feel the force of Thomas Berry's claim that 
‘Our deepest convictions arise in this contact of the human with some ultimate 
mystery whence the universe itself is derived’ (140). 

I absolutely loved Lynn Marqulis’ Microcosmos. How could you not be a patriot of the 

planet after reflecting on the meaning of evolution put forth in such language! 

Cohabiting symbiotically the archaeobacteria and their eubacterial invaders did 
what neither could do alone. Their descendants became the foundation of the 

macrocosm. All the familiar creatures of the Earth today, from seaweed to sea urchin 
to sea lion to sailor, are composites of nucleated cells. The nucleated cells 

themselves are the result of prokaryotic mergers and each cell with a nucleus is 

packed with the deep breathing mitochondria that once upon a time were bacteria 
(133).  



In Smith’s Environmental Ethics?, the review of Leonardo Boff and Sean 

McDonagh’s position on Liberation and Ecotheology present a straight forward statement for 

change in attitude and worldviews without which no wetland ecosystem or any other well 

survive. 

Both Boff and McDonagh perceive a need for thoroughgoing reforms in economic 

and political systems, and...that Christians must reorder priorities, refocus attention, 
reclaim and expand on a vibrant theology of creation, and stand prophetically with 

the poor, with ecosystems, and with all creatures” (63). 

That is just a snippet of the reflective input of the ELM program that will sustain me through 

the years of this project and beyond this project. 

The communal resources will be the SCN Earth Committee’s commitment to the 

project, the guidance of the Kentucky Fish and Wildlife and the Natural Resources 

Conservation Service’s personnel, Dr. Terry Wheeler's interest and expertise, Wren Smith 

and other personnel at Bernheim Forest, particularly those working on the Wilson Creek 

wetland research project. Just recently I was made aware that the nephew of one of our 

SCN’s could be a resource and perhaps a contributor to the wetland project. William Mitsch 

is the director of the Olentangy River Wetland Research Park in Ohio who in August will 

receive the 2004 Stockholm Water Prize from the Stockholm International Water Institute. 

In an article from the Dayton Daily News he called the prize the “Nobel Prize of Water.” 

That could be a very sturdy post to support sustainability. 

 



Discussion of ELM Themes 

The title of the wetland restoration project, “Community-to-Community 

Understanding”, is ultimate goal of the project. The educational aspects are an attempt to 

change worldviews. Getting to know the functions and values of a wetland ecosystem, 

accepting its existence and working to protect it so that it can be self-sustaining, should begin 

to diminish our anthropocentric world- view. Humans will become partners with the wetland 

communities in establishing a quality of life for both communities that is ethical and just. 

The change that will take place in the attitude towards nature of the local human community 

could set in motion cultural transformation in other human communities spreading out like 

concentric circles from a strong center. The wetland community ecosystem does not base its 

actions on ethics or economic considerations. Its natural processes work within a system 

designed to complete tasks beneficial to its own survival and at the same time benefiting the 

human community. 

The human community coming to know intimately this special place, should ground 

humans more securely in nature and open their minds and hearts to the mysteries of life. 

This is a good of the project to be achieved through the educational aspects and the 

meditative and reflective aspects built into the project. 

The section of this project that relates to what a wetland does and how it does it, gives 

a strong, clear picture of natural sustainable systems. It shows the interdependence, 

interrelatedness, and dependence of cooperation of natural and human communities. It is my 

hope that this project will have a lasting impact on the human community ecosystem of 

Nazareth/ Bardstown Kentucky that will influence decision making in areas of education, 

politics, business and development.  
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Appendix A 

Outline of Monitoring Program 

Outline of workshop — “Introduction to A Wetland” 

 



Outline of Monitoring Program 
Level I — Visual Observation 

How Do We Know if Our Site is Really a Wetland? 

How Can We Identify the Wetland Boundaries? 

Wetland Background Information 

Seasonal Field Visits 

Level II — Hands on Monitoring 

Setting Up Transects 

Sampling Vegetation 

Investigating Soils 

Bird Survey (Migratory Presence/Species List) 

Amphibian and Reptile Surveys 

Mammal Survey 

Water Quality 

Level — III Advanced Monitoring 

Crest/Staff Gauge Installation 

Piezometer Installation 

Reptile and Amphibian Trapping 

Fish sampling 

Macroinvertebrate Studies 

Planning a Chemical Monitoring Project  



Outline of Workshop — “Introduction To A Wetland” 

Understanding The Functions and Values of Wetlands 

What is an Ecosystem? 

What is a Human Ecosystem? 

What Are The Main Components of a Wetland? 

What Does a Wetland Do? 

What Are Wetland Functions? 

What Are Wetlands’ Internal and External Values? 

Wetlands in the United States and in Kentucky. 

 



Appendix B 

“Eat and Be Eaten At The Wetland Café” Figure 3-1 

Functions and Values of Wetlands Figure 51 
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Figure 51. Wetland functions and internal and external values. 

http://water.usgs.gov/nwsum/WSP2425/images/fig51.gif 7/24/04  



Appendix C 

SCN EARTH Statement 

Land Assessments by Kentucky Department of Fish and Wildlife Resources 

And 

Natural Resources Conservation Service 

 



  

...and to care for the Earth 

We Sisters of Charity of Nazareth and Associates 
grateful to God for all Creation 
and for our interconnectedness with all that is, 
embrace the responsibility for our part 
in developing a sustainable relationship with the Earth. 

We pledge ourselves 
to scrutinize carefully our own lifestyle 
and our environmental practices and policies 
in each culture in which we live, 

to deepen our understanding of 
the mysteries of the Universe, 

and to be aware of Earth's gifts, 

especially the Land entrusted to us. 

We will collaborate with others in this urgent task, 
working with them in advocacy and policy intervention 
and sharing with them our gifts and resources. 

2000 

 



KENTUCKY DEPARTMENT OF FISH AND WILDLIFE RESOURCES 

  

Brian Clark CASE NO: 66 
Kentucky Dept. of Fish and Wildlife Resources COUNTY: Nelson 

129 Howell Drive 
Elizabethtown, KY 42701 

270-766-5214 

HABITAT IMPROVEMENT PLAN 

For 

Nazareth Sisters of Charity 
c/o Phyllis Hannon 

Director of Environmental Seminars 

Spalding University 
851 South Fourth Street 

Louisville, KY 40203-2188 

Examined By: Brian Clark, private lands wildlife biologist; Phyllis Hannon, SCN, 

Nazareth Earth Committee member; and Steve Mercer, landscaper. 

Date: 2 April 2003 

Location: The Nazareth property is located west of Hwy. 31-E and along 
route 332 in central Nelson Co., immediately north of Bardstown.  



Cooperator's 

Interests: 

Plan Format: 

General Property 

Description: 

General Habitat 

Conditions: 

Watershed 

Conditions: 

Aesthetic 

Features: 

Potential for 

Recreation: 

A wildlife habitat field assessment was conducted to determine 

preservation and management practices that would improve the 

aesthetics and wildlife values of the property. The areas of focus 

for this plan are (1) drainages adjacent to the main access road near 

the main campus, and (2) the tract on the west side of route 332. 

These areas are being considered for development of native plant 

demonstration areas and wetlands, for use in environmental 

education and by wildlife. 

For the purposes of this plan, the general conditions and natural 

features of the property will be discussed and then specific 

recommendations will be made regarding particular features or 

areas examined. 

The property consists of ~385 acres of row-cropped farmland, 

grassland, and relatively isolated woodlands. 

The wooded portions of the property are relatively diverse in terms 

of tree and shrub species, the majority of which can be described 
as (1) early successional scrub-shrub, (2) cedar-pine forest of 

varying ages, and (3) maturing oak-hickory forest. The grass- 
covered fields are dominated largely by tall fescue, and the crop 
fields are planted to corn and soybeans on a rotational basis. 

No serious erosion or other forms of watershed problems were 
observed. The streamsides are generally covered with varying 
width zones of trees and shrubs and permanent grasses. 

The property has many nice features. The rolling fields and 
meandering stream systems are especially attractive. 

The property is well suited to hiking, nature photography, nature 
interpretation, and potentially other recreational pursuits. 

 



Rare, Threatened, 
and Endangered : 

Species: During my examination, I did not detect any rare, threatened, or 

endangered species on the property. However, a more thorough 
inventory of the property would be needed to gauge possible use of 

the tract by such species. The recommendations made in this plan 
would be beneficial for gray and Indiana bats, species known to 

occur in Nelson Co. 

Wetlands: Wetlands are important habitats for a wide range of wildlife 
species, including waterfowl, amphibians, furbearers, and 
songbirds. Wetlands are defined as areas that have water at or near 

the surface for a portion of the growing season and which are 
typically characterized by a majority of trees and plants adapted to 

live under the conditions. Consult Suzanne Harris of the Nelson 
Co. Natural Resources Conservation Service (formerly SCS) office 
at 502-348-3363 if you have questions about possible wetlands on 
this property and their regulation. 

Management Recommendations: 

1. I recommend creating a “riparian buffer” of a continuous minimum of 50-180 feet on 
each side of streams and drainages. The buffer should consist of a mixture of planted 
or naturally occurring bottomland hardwood tree and shrub seedlings and moist-soil 

tolerant (or otherwise site-adapted) native herbaceous plants. Areas within this buffer 
width, except where shallow-water wetlands are created or restored, that have already 

grown up in woody cover could be left to continue succeeding naturally to forest 
cover. 

In the long run, this would help further stabilize the banks of the streams and 
drainages because of the stability that woody plants and deep native grass roots bring 

to the soil, while also reducing sedimentation and filtering pollution from 
groundwater runoff. Riparian zones with ample cover are used by many species of 

wildlife as travel lanes or nesting and feeding cover. In addition, the trees cast shade 
in summer, cooling stream water and increasing oxygen levels, which benefits fish 

and other aquatic life. Please refer to the Habitat How-To bulletins on Streamside 
Management, Trees and Shrubs, and Native Warm Season Grasses for more details. 

Implementation of the practice on grassland areas would first include complete, strip 
or spot herbiciding of the buffers with Roundup® Ultra Max or equivalent herbicide 
to eliminate tall fescue and other weed competition with planted seedlings and seed. 
As long as this is done as prescribed by label instructions and when rain is not 
predicted for at least 6 hours, there should be no problems with leeching and you 

should have good success. Please refer to the Habitat How-To on Fescue Eradication 
for more detail.  



Planting tree and shrub seedlings would involve setting tree seedlings with a 

mechanical tree planter (similar to a tobacco setter) or hand spade ("dibble bar"). 1 

recommend spring planting during late February-early April before leafout, using 

bare-root seedlings 1 to 3 years old. They tend to not suffer as severely from 

transplant shock as balled and burlap stock, plus they are much more economical, and 

easy to handle and maintain. Seedlings should be planted on about a 10-foot spacing. 

This will allow maintenance mowing if it is needed, and be dense enough to 

compensate for some seedling mortality. Select seedlings suited for bottomland 

situations, such as swamp white and swamp chestnut oak, pin oak, cherrybark oak, 

green ash, baldcypress, and shellbark hickory. Low-growing shrub species that would 

be suitable here include viburnums, common alder, elderberry, downy serviceberry, 

spicebush, and silky and gray dogwoods. These could be interplanted at random, or 

systematically between tree seedlings. After reaching fruiting age, all of these will 

contribute acorns, nuts and fruits to the food base in the area for wildlife plus they 

will afford additional color to the fall palette. Kentucky Division of Forestry 

(270.766.5010) sells many native tree and shrub seedlings and loans out mechanical 

tree planters. Other vendors are listed in the attached Trees and Shrubs bulletin. 

Open areas considered for this practice are eligible for enrollment in the Conservation 

Reserve Program, which pays a portion of establishment costs (currently effectively 
reimbursing landowners 90% for riparian buffers) and an annual rental payment 
based on soil type and slope. Contact Suzanne Harris with the NRCS for more 
information on CRP. 

. Some of the gently sloping drainages or flat portions of fields may be suitable for 
creation of shallow-water areas (constructed wetlands). During our visit in the field 
together, we looked with this practice in mind at some of the drains in the western 
tract of the property, west of route 332, and at drains adjacent to the main access road. 
Suzanne Harris could provide you with a more in-depth site evaluation (to determine 
soil and slope suitability, and program applicability) for this purpose. The Shallow- 
water Wetlands publication describes this practice at length. 

This practice is also eligible for funding or materials assistance through a variety of 
programs such as CRP (for croplands), the Wildlife Habitat Incentives Program 
(WHIP) for crop lands or other suitable open lands, and the Kentucky Partners for 
Wetland Wildlife (generally offers assistance with water-control structure and pipe 
for qualifying projects). CRP would pay effectively 90% of creation expenses plus an 
annual rental payment on enrolled acreage for the duration of the contract (typically 
10 years). 

. Some of your fields may qualify for the Wetland Reserve Program (WRP), which will 
pay up to 100% of restoration costs for wetlands altered prior to the Food Security 

Act of 1985. Easement options even pay up to the full agricultural value of the land, 
while you maintain ownership and many other rights (such as access). Suzanne 

Harris can help you determine if any of your property would be eligible for this 
program.  



4. The crop fields on the western tract would make an ideal site for re-creation of a 

mesic (moist-soil) prairie. Also, crop fields designated Highly Erodible Land (HEL) 
may be eligible for enrollment into the CRP, which pays 50% of the cost of grass or 
tree/shrub establishment plus annual rental payments for enrolled acreage. Again, 
Suzanne Harris is the designated authority on assisting you with eligibility 
determination; rules for an upcoming CRP are expected soon. 

A mixture of big bluestem, Indiangrass, and eastern gamagrass, all native to 

Kentucky and formerly dominant field species, would be well adapted to this area. If 

drainages are planted to trees and/or are set aside for wetland creation, the remaining 

open ground can be planted to a native prairie mixture. 

Wildlife value and aesthetics of such a planting would be optimized with inclusion of 
native wildflowers in the mixture. Legumes such as Illinois bundleflower and 
partridge-pea, and other forbs such as black-eyed susans and coneflowers, would 

provide canopy cover for grassland birds such as northern bobwhite quail to brood in 

with less likelihood of depredation by raptors. 

Native prairie systems are best maintained with periodic prescribed burning, but 
alternative management techniques such as strip disking and mowing may be used. I 
recommend abstaining from mowing or disking from 15 March to 15 August to allow 
grassland birds to hatch off their clutches and to give young birds time to develop 
their escaping skills. Late winter or late fall mowing or disking of 1/3 of the total 
grassland area in a given area is best for wildlife. If prescribed burning is pursued, a 
burning plan should be carefully prepared and all governing bodies consulted to 
ensure compliance with applicable laws/regulations. I can provide you with technical 
guidance on planning and conducting prescribed burning. Trained consultants are 

also available to actually conduct burns for landowners. Please refer to the Habitat 
How-To bulletins on Native Warm Season Grasses, Wildflowers, Prescribed Burning, 
Strip Disking, and Mowing for more details. 

If part of the area is developed with a trail for recreation and interpretation, the 
majority of the area could still be planted to native grasses, and trailsides sowed to 
more hardy cool-season vegetation (that would be green most of the year) such as 
redtop grass to facilitate closer mowing (if necessary). 

The following warm-season grass/legume mixture (per acre rate) could be used on 
extended streamside buffers and designated prairie area(s): 

Big Bluestem 2 pounds of Pure Live Seed 
Eastern gamagrass 2 pounds of Pure Live Seed 
Indiangrass 2 pounds of Pure Live Seed 

These grasses grow in clumps 4-10 feet tall and provide excellent habitat for both 

upland game (quail & rabbits) and grassland songbirds. The foliage of the native 
warm-season grasses is highly nutritious and because they grow in clumps, they allow 
the growth of forbs (wildflowers and legumes) between grass plants, unlike fescue, 

5  



which tends to smother out other plant types. Haying the grasses would be another 

management option. Haying or maintenance mowing should cease before 1 

September to allow the grasses to store energy for re-growth the following spring. 

Also, the native grasses are fairly rigid when allowed to go to seed and thus withstand 

winter snow and ice quite well, thereby providing good winter cover. 

The grasses are tolerant of a wide range of moisture conditions and soil types, though 

the recommended species dominate others in wetter situations, whereas others are 

more adapted to drier areas. They are planted in late spring to early summer (mid 

April-June) at a depth no greater than 1/4 inch. The seed of some of these grasses is 

light, fluffy, and hairy so it will not flow freely through conventional seeders; the 

Dept. of Fish and Wildlife Resources has a special no-till drill that can be borrowed 

for planting these grasses. This allows you to plant without disturbing the soil after 

spraying to kill the fescue. A nurse or cover crop is not normally used when planting 

these grasses, though if you do not get a good stand the first year, as is sometimes the 

case, a cover crop of wheat can be planted in late September. Lime and fertilizer are 

not necessary. 

Fescue eradication and native grass planting are eligible for enrollment in the USDA 

programs such as WHIP and FLEP. Contact me for information on signing up or 

about program rules if you are interested. 

The Kentucky Division of Forestry examines private woodlands for possible 

enhancemenst, such as timber stand improvement (TSI). Timber stand improvement 

often involves such things as identifying exotic-invasive problems for remediation, 

and selective thinning to improve tree stand quality and habitat value. TSI is eligible 

for enrollment in the USDA programs such as FLEP. Forestry can provide you with 

details on funding and program requirements for this practice; contact them at 

270.766.5010. The forester who currently services Nelson County is John Anderson. 

. Standing dead trees and coarse woody debris on the ground should be left as much as 

possible, to provide food and cover for dependent wildlife such as woodpeckers and 

squirrels and to recycle the nutrients of the woody debris more uniformly into the 

soil. 1 do not recommend leaving unstable snags or damaged trees adjacent to foot 

trails, buildings, or roads due to human safety concerns. Snags and coarse woody 

debris, as well as other habitat features of interest or that could be regarded as 

unsightly by residents unaware of their wildlife benefits, could be interpreted with 

signs to improve resident understanding of their value. The Snags and Cavity Trees 

habitat bulletin discusses many of the benefits of these features. 

Wildlife nesting boxes could be erected to improve habitat for cavity-nesting animals 

and to improve wildlife viewing opportunities as well. Eastern bluebirds, 

prothonotary warblers, eastern screech owls, tree swallows, and purple martins are 

among the species that readily use nesting boxes that are properly constructed and 

placed. Refer to the Nesting Structures publication for details on this beneficial 

practice.  



If you have any future wildlife management needs, please do not hesitate to contact me. 

If necessary, I will be glad to discuss in further detail, or help you carry out, the 

recommendations made in this plan. : 

Prepared by 

fio CUE_— 
Brian Clark 
Private Lands Wildlife Biologist 

 



UNITED STATES DEPARTMENT OF AGRICULTURE 

NATURAL RESOURCES CONSERVATION SERVICE 

512 E STEPHEN FOSTER AV. 

SUITE 103 
BARDSTOWN, KY 40004 

  

May 5, 2003 

To: Phyllis Hannon, SCN 
Spalding University 
851 South Fourth Street 
Louisville, KY 40203-2188 

Dear Sister Phyllis: 

The enclosed is in response to your request for information regarding USDA cost share 
programs. In the enclosed I have informed you of three programs that are available 
through the service to help you achieve your land management goals. The Conservation 
Reserve Program (CRP) was designed to take cropland out of production to establish to 
wildlife management. There are two sign ups under the CRP, one being the Continuous 

CRP and the other being the Standard CRP. To qualify for most of the practices under 

both, the field(s) have to have reported cropland history of 4 out of the last 6 years. I have 

checked with the local FSA office and found out that your tract does have at lease 4 
reported years of cropland history. This does make it available for both sign-ups. 

The Continuous CRP is an on going sign up. Money has already been obligated to the 

local FSA office therefore, once all the right criteria has been met, receiving funds for 

practices under the Continuous CRP is almost assured. Practices available under the 
Continuous CRP are: Filter strips, riparian buffers (tree planting), grassed waterways and 
shallow water areas. The Standard sign up is only open one month out of the year. Please 

note that we have heard that this sign up will be open from May 5" to the May 30, 2003. 

Under this sign up whole fields can be signed up for tree planting, introduced or native 

seeding plantings and wetland restoration. The Standard CRP is a competitive sign up 
and it will not be assured that the tract will be accepted. 

Each CRP sign up is paid by figuring the soil rental rate, which is a set price per soil type. 

Once that is done with the Continuous sign up I add an addition 20% incentive to the 
rental rate but the Standard CRP sign up does not get this incentive. With the Continuous 

sign up the landowner gets a sign on bonus of $10 per acre per year times the contract 
years in. If all practices are finished in one year’s time an additional 40% incentive is 

given based on the actual cost of installing the practice. The Standard does not receive 

any of the additional bonuses but both sign ups have a 50/50 cost share rate to establish 

the practice. Hypothetically, the continuous sign up will receive around $65 to $68 

dollars per acre per 10 to 15 years and the Standard will receive around $50 to $55 / acre 

per 10 to 15 years.  
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Wetland Area Map 
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Appendix E 

Native Warm Season Grasses Identification Guide 

Nesting Structure Specifications 

Breeding Information 

 



Native Warm Season Grasses 

Identification Guide 
Figure 1. Eastern Gamagrass 

Tripsacum dactyloides L. 

Flowering Period: May-September 

Growth Form: Stout, perennial 

@[Flasiollel r= SR ilipRiai le Gg FLelgalciH 
related to corn. 

Field Marks: Seed head multi- 

pronged, coarse, and somewhat 

Te eel il : 
4 Soil Type/\¥/etness: \Well- 

| 3 drained to somewhat wet 
soils of moderate fertility. 

Shade Tolerance: Intoler- 
ant 

Height: Up to 8 feet tall 

~ [usually 5-6 feet). 

Figure 2. Switchgrass Panicum virgatum L. 

Flowering Period: June- 

September 

7 Growth Form: Perennial 
Dog oUipla allel = NR" iigle r=1ald a] gle) 

% rhizomes. 
Field Marks: Tuft of hairs in 

* leaf axil next to stem; panicle 

type of seed head 

Soil Type/\¥etness: Tolerant of 

various fertility and moisture 

levels, depending on variety. 

Shade Tolerance: Intolerant 

Height: Up to 7 feet tall (usually 
het {cod 

Figure 3. Big Bluestem 

Andropogon gerardii Vitman 

Flowering Period: June-September 
Growth Form: Tufted, perennial 

clump grass from stout rhi- 
zZomes. 
Field Marks: Seed head multi- 

pronged, bluish-gray, and soft, 

fuzzy, & hairy; scattered hairs on 
lower half of leaves near stem. 

Soil Type/\WWetness: Tolerant 

of various fertility and moisture 
[SVC 
Shade Tolerance: Intolerant 
Height: Typically 6-8 feet 
ez] 
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Figure 4. Indiangrass Sorghastrum nutans L. 

Flowering Period: July-October 

Growth Form: Coarse, peren- 
nial clump grass with scaly 

rhizomes. 

Field Marks: Leaf axil has 

structure resembling rifle 

sight; seed head often has 

~ yellowish tinge. 
Soil Type/\Wetness: Tolerant 

of various fertility and moisture 

EE | 
Shade Tolerance: Intolerant 

Height: Typically 6-8 feet tall. 

Figure 6. Side-oats Grama 
Bouteloua curtipendula (Michx.] Torr. 

Flowering Period: July-October 

Growth Form: Coarse, perennial 

clump grass. 

Field Marks: Seeds only on one side 

of head; plume usually bluish-gray, 
‘with purple tint. 

Soil Type/Wetness: \Well-drained 

soils of moderate fertility. 
Shade Tolerance: Intolerant 
Height: Up to 3 feet tall {usually 

about 1 1/2 feet). 
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Figure 5. Little Bluestem 

Schizachvrium scoparium (Michx.) Nash 

Flowering Period: July-October 
Growth Form: Coarse, 

perennial clump grass, 

Field Marks: Seed heads 

naked {unlike broom 

sedge); plume bluish-green, 

turning orange in fall. 

Soil Type/Wetness: Tolerant 

of poor, dry soils; also suitable 

for well-drained, fertile soils. 

Shade Tolerance: Intolerant 

Height: Up to 5 feet tall 
{usually about 1 1/2 - 3 

Sil 

 



Bluebird 

Box Size | 
6XO6XD 

Hole Size 

13/8" x2 1/4" 

|g [eI [SM Ed seals 

Front 6” from 

bottom 

EE RN: a 

Pastures, parks, golf courses, cemetaries. 
1 per 2 acres; 100 yds. apart. 

  

chickadee 

TERT | 
7/8" 2 From & from : 

bottom 

“| Woodlands, edges, semi-open * 
| suburban parks/yards. | per 2 acres. 

  

House wren 5 X6XT 7/8" Front 6” Tom 

bottom 

“Shrubs, thickets. 1 per 2 acres. 

  

Tufted timouse. 1 6X6X Front 6” from 
bottom 

~ Woodlands, edges, semi-open farmland, 
suburban parks/yards. 1 per 2 acres. 

  

Whtehremied 

nuthatch 

6X 6X - | T1/4 Front 6” from 

bottom 

Mature forest, semi-open woodlands. 

1 per 2 acres. 
  

Carol wren “ 0 RE%XT 14 Front 6” from 
bottom 

0 Rural and suburban open wosdings wih 
brush cover. | per 2 acres. 

  

Fred vr ; FTE 7% 8” | Side 12” from 

bottom 

Mature hardwoods. 

1 per 400 to 600 acres 
  

ex igR] ne = 
SRE 18" from bottom. pl ens Ra 

Side Upper corner Hq a ed 

Next to tree 

~ Wooded/semi-wooded sites. Mong 
: streams & & ponds 1/4 ml pan 

  

Wood duck 12x 17% 24° 3" x 4" oval “Front 18” from 

bottom 

Alea 20 Woda Streams, Bon: % Wetlands, 0 
from water; 100 yds. apart. 

  

[zx 1zx 2% 3"dia. Front 18” from 
bottom 

A least is Hardwoods & their borders. i 

1 per 200-300acres. 
  

Squirrel [Tx 12x 24°] 3 da. Side Upper corner 
18" from bottom. 

Next to tree 

At at | 5 Weod/semiooded Sites. 

1 per 2 acres. 

  INT Z HB 27 

3 dia. or similar 
oh 

TR 7 

container | 

Cuta3>y” 
‘opening in top 
edge of tub. 

Post mount 3’ above | 
high water mark or 
use floating platform | 

Ponds & lakes surrounded by pase or 

open areas. At least 200 yd 25 

  

Cottontail rabbit :   18x 19x 12° 

burrow box; 

[can sub. D- 

box)     Cut26" in opposite sides of 
box. Place PVC 

pipe in openings at 

45° angle   Bury in ground. 
Cover with brush 

pile.   oT fi elds, fence FOWS, “field bs 

| per 5-20 acres. 

 



Mar. -June, eggsin 
April - June, double brooded 

Existing cavities, build nest in 10- 
11 days, by female. 

4-5, (2-7) pale blue, occ. 
white eggs, 12-14 day 

15-20 days 

  

 Mar-May 
eggs in April - May 

| Existing cavities or excavated ws : 
snag. Lined with moss, grass. : 

plant down, feathers, hair. 

6, (5-8) white eggs marked 
reddish brown, 12:14 days 1 

Tas 

  

House wren April- July, eggs April -July, 
double brooded 

Existing cavities, nest of Wigs, 
grass, lined with fine materials. 

£7 Hojwhicio ” 
with fine speckling, 13-15 days 

12-18 days 

  

Tufted titmouse Mar. - May, single brooded Existing cavities, lined with moss, 
| fur, bark, leaves, grass, snake skin. 

| 6, (4-8) white eggs marked with | 

| brownish speckling, 12-13 days | 
15-16 days 

  

White-breasted 

nuthatch 

Mar. - May, 

eggs in Mar. - June 

Existing cavities, lined with soft 
bark, feathers, hair. 

8, (5-10) white to pinkish 

eggs with reddish brown 
speckling, 12 days 

14 days 

  

Carolina wren Mar. - July, eggs in 
Mar. - July, double to tiple. : 

~ brooded 

Existing cavities of all types, nest 
“of twigs, bark, leaves, grass, lined 

with fine materials. 

5, (3-6) white eggs with 
reddish brown to. gray 

_speckiing, 12-14 days | 

12-14 days 

  

Barred owl Jan-Mar, eggs in Feb. - Mar, 

single brooded 

Existing cavities, no material 

added, abandoned hawk or crow 

nests, adds green sprigs. 

2-4 white eggs, 28 is 42 days 

  

Raccoon Jan.-Mar, 
young Mar. - May 

; Basing cavities Gestion 63-65 a, 27 1. 
young 

  

Wood duck Mar. - June, eggs in 

Mar. - June, single brooded 

Existing ies 10-15 wie eggs, 28 30 
days 

Soon after hatching, 
flighted in 56-70 days 

  

Screech owl ‘Mar, single brooded Existing cavities 4-6 white eggs, 26 days 35 days 
  

Squirrel Gray: Jan. - Mar. & July, 
young in Mar. - Apr. & Sept. 

Existing cavities, leaf nests Gestation: 43-45 days, 
3-4 young 

60 days 

  

Fox: Jan. - Mar. & May - 
June, young in Mar. - Apr. & 

June-July 

Existing cavities, leaf nests Gestation: 44 days, 3-5 
young 

60-90 days 

  

  
Canada Goose Apr. - July, eggs in Apr. - July Ground nests, man-made 

structures on or near water. Nest 

of dry grass, forbs, moss, sticks, 
aquatic veg. Nest lines with 

| feathers, down during incubation. 

4-10 white eggs, 25-30 days Soon after hatching, 
flighted in 40-73 days 

  

Cottontail rabbit   Jan. or Feb. - Aug., young in 
Feb. or Mar. - Sept.   Abandoned burrows, shallow 

depressions in fence rows, field 

borders.   Gestation: 30 days, 4-5, (3-8) 
young   

  

 



Appendix F 

Yurt 

Pergola 

Geodesic Domes 

 



Exploded View 

This diagram represents the components Dome Skylight lig 

of a Pacific Yurt. Click on the name of — 
EP —— each component to learn more about the 5 Bo iionst@olis 

7 "Skylight Arc Pacific Yurt and available options. 
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Appendix G 

Forms for Wetland Monitoring Program 

This information is not copywrited. 

 



  
Level 1 

Seasonal Field Observations Instructions 
  

Date: Enter the date of the field visit. Use a 

new form for each season and file the complet- 

ed forms for future reference. 

Wetland address: Describe the wetland location 

using a street address (corner of Lombard Street 

and Seems Highway) or any other clear description 

of the wetland location (behind Geoffrey High 

School on Light Street). For your wetland file, 

include a photocopy of a street map or topographic 

map with the wetland location circled. 

County, city, state: Enter the county, city and 

state in which the wetland is located. 

Wetland Owner (name and address): Enter 

the name, address and phone number of the 

person, company, government agency or other 

group which owns the wetland. 

Field Investigator (name and address): 

Enter your name, address and phone. 

Project Contact (if different from above): 

If there is someone other than yourself who 

should be contacted for more information about 

your wetland monitoring effort, (for example, 

the leader of your monitoring team), enter that 

person's name, address and phone number. 

Hydrologic regime: 

Overall Water conditions: Estimate the per- 

centage of the total wetland area occupied by the 

listed conditions. If one of the listed conditions is 

not present at this wetland site, enter 0%. The 

percentages do not need to add up to 100 because 

there will probably be land that is not covered by 

water within the boundary of the wetland. 

It is important to note when the area cycles 

between being dry and wet. Vernal pools, for 

example, dry out most of the year but are still 

considered wetlands. Many species require that 

fluctuation in water levels. 

Wetland has standing water: This information 

can be gathered by talking with owners of adja- 

cent properties or after visiting the wetland for a 

year or more and recording the seasonal hydrology. 

Check the observed inlets and outlets of 

wetland water flow: You may not be able to 

directly observe the inlets and outlets of flow. 

For example, groundwater seeps and springs 

cannot be directly observed. Place a check next 

to any of the following inlets and outlets that 

you observe in the field. Use the “other” line to 

describe any inlets or outlets observed that are 

not listed below. Overland flow can be deter- 

mined when it is raining. 

Unusual conditions: List any unusual condi- 

tions that may have an effect on the hydrology. 

Some examples are recent heavy precipitation or 

snowmelt, recent dam construction by humans 

or beaver, and recent dredging. 

Vegetation: Estimate the percentage of the 

total wetland area that is occupied by each type 

of vegetation. If a type is not present, enter 0%. 

Buffer: Estimate the average buffer width for 

the buffers at the north, south, east and west 

borders of the wetland. Use the scale provided 

on the form to record the estimated average 

buffer width for each buffer. The buffer is the 

area of upland vegetation between the border of 

the wetland and human uses such as lawns, 

buildings or-parking lots. Enter number 1, 2, 3 

or 4 in the blank for each buffer. Draw the 

buffer on the master monitoring map. 

Izaak Walton League of America    



    

    

This form should be filled out only once for each wetland you monitor. Most of this form may be completed indoors using 

various maps and other background information obtained about the wetland. In addition, you may not be able to fill out 

some portions of this form (such as USFWS classification or local wetland type) until you further investigate and monitor the 

wetland. Retain this form and all maps in a file for future reference. 

  Wetland address: 

  

  County: 

  Wetland Owner (name and address): 

  

  

Field Investigator (name and address): 

  

  

  

Project Contact — (if different from above):   

  

  

Topo map quadrant:   

Geographic Location: 

Longitude Latitude 

Northernmost point: minutes seconds minutes seconds @
 

@
 

@
 

Easternmost point: minutes seconds minutes seconds 

Southernmost point: minutes seconds minutes seconds 

Westernmost point: minutes seconds minutes seconds 

Bodies of water adjacent to the wetland:   

  

Watershed name (if known): Est. Wetland Size: 

USFWS Classification:   

  Local Wetland Type:   

\
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APPENDIX 

Wetland Background 

Information Instructions 
  

  

Palustrine: Freshwater — inland and marsh-like 

influenced by groundwater, precipitation, over- 

land flow, but not directly associated with 

streams or lakes. 

Local Wetland Type: Enter the type of wet- 

land (i.e. salt marsh, bog, northern peatlands, 

etc.) Many states have their own unique termi- 

nology for defining wetland types. Minnesota, 

for example describes wetlands as Types 1 — 8, 

which is based on a system formerly used by the 

U.S. Fish and Wildlife Service. Check with your 

state agencies to see if a similar system is in 

place. See Chapter Two for descriptions and 

common names of different wetland types. 

Izaak Walton League of America  
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| Level I 

Information Instructions 
  

Date: Enter the date the monitoring program 

began including year (i.e., when you or the 

group started gathering information). 

Wetland address: Describe the wetland loca- 

tion using a street address (corner of Lombard 

Street and Seems Highway) or any other clear 

description of the wetland location (behind 

Geoffrey High School on Light Street). For 

your wetland file, include a photocopy of a 

street map or topographic map with the wetland 

location circled. 

County, city, state: Enter the county, city and 

state in which the wetland is located. 

Wetland Owner (name and address): Enter 

the name, address and phone number of the 

person, company, government agency or other 

group which owns the wetland. 

Field Investigator (name and address): 

Enter your name, address and phone. 

Project Contact — (if different from above): 

If there is someone other than yourself who 

should be contacted for more information about 

your wetland monitoring effort, (for example, the 

leader of your monitoring team), enter that per- 

son's contact information. 

Topo map quadrant: Enter the quadrant num- 

ber for the U.S.G.S. topographic map that 

shows your wetland. 

Geographic Location: Using the topo map, 

determine the latitude and longitude of your 

wetland. (See Appendix F for instructions to 

determine latitudes and longitudes.) 

Bodies of water adjacent to the wetland: 

List any streams, lakes, oceans or other bodies 

of water next to the wetland. Describe the loca- 

tion of each relative to the wetland (for example, 

Lake Queasy, approximately 50 meters northeast 

of wetland). 

- Watershed name (if known): Enter name of 

the watershed if known. You may be able to 

obtain this information from the NWI (National 

Wetlands Inventory) or from your local govern- 

ment environmental agency. 

Est. wetland size: Use maps and your judge- 

ment to estimate the size. Dot grids are available 

from forestry suppliers that can help you deter- 

mine acreage by laying them over a topo map or 

a map drawn to the same scale as the dot grid. 

Another method to determine size is by pacing 

the perimeter. Have someone with a known 

stride (i.e. 3 feet per step) walk the perimeter 

counting each stride then multiply the number 

of steps by the stride. 

USFWS Classification: Use Appendix H — 

Artificial Keys to Wetland Classification — to 

determine the wetland classification. The 

USFWS classification also is indicated on NWI 

maps for some wetlands. A wetland ecologist or 

other expert can help you to answer the ques- 

tion. The following are brief definitions of the 

major systems described in the USFWS classifi- 

cation: 

Marine: Salt water — influenced by the sea 

Estuarine: Located where freshwater flows into 

salt water — varies in salinity 

Lacustring: Freshwater — influenced by a lake. 

Riverine: Freshwater — influenced by a stream 

or river  



Lave] 1 = Seasonal Field Observations Data Form | pate 
  

Complete this form once each season (Summer, Fall, Winter and Spring). You may not be able to fill out some portions of this 

form (such as wetland water sources) until you further investigate and monitor the wetland. Retain this form in a file for future 

reference. 

Wetland address:   

County:     

Wetland Owner (name and address):   

  

  

  Field Investigator (name and address): 

  

  

Project Contact — (if different from above):   

  
  

Hydrologic regime: 

Overall water conditions (estimate % cover): 

____ % ponding (areas of permanent open water > 6 ft. deep) 

_____% swale (vegetated drainage ditch) 

____ 9% standing water (water < 6 ft. deep which may be permanent or seasonal) 

___ % saturated to surface (soil is visibly wet/spongy) 

% damp (soil not muddy but damp to touch) 

_____ %dry (not wet at all) 

Wetland has standing water (water < 6 ft. deep, which may be permanent or seasonal): 

Year-round __ Seasonally __ Spring __ Summer __ Fall ___ Winter 

Check the observed inlets and outlets of wetland water flow: 

inlets: 

___notvisible/funknown ___ ditch ___ stream ___ pipe/culvert 

___ spillway (artificial dam) ___ seep/spring (groundwater source) _.__ lake 

___ swale (vegetated drainage ditch) __ overland flow 

other 
   



Seasonal Field 

Observations Data Form       
Outlets: 

not visible/unknown. __ ditch ___ stream ___ pipe/culvert 

___ spillway (artificial dam) _ seep/spring (groundwater source) __ lake 

swale (vegetated drainage ditch) ___ overland flow 

other   

Unusual conditions (large storms, dam construction, etc):   

  

Vegetation: 

Wetland surface is made up of 

9% trees - woody vegetation twenty feet tall or more 

9% scrub-shrub - woody vegetation less than twenty feet tall 

___9% emergents - nonwoody rooted plants growing in water or soils (grasses, rushes) 

___% ponds — permanent open water >6 ft. deep with no emergent or floating vegetation 

___9% floating plants - float on the surface of open water (lilies, algae) 

% exposed soil 

Buffer: 

Estimate the average buffer (vegetated ecotone between wetland and upland land use areas) width around each side of the 

wetland and record using the following scale: 

1= no apparent buffer 2=Llessthan50feet 3=50to 100 feet 4 = more than 100 feet 

North buffer: South buffer: East buffer: West buffer: 

 



Q 

level I — Wetland Photographic Record Data Form 
  

Complete this form once each season (Summer, Fall, Winter and Spring). You may, not be able to fill out some portions of this 

form (such as wetland water sources) until you further investigate and monitor the wetland. Retain this form in a file for future 

reference. 

Wetland address:   

  County:   

Wetland Owner (name and address):   

  

  

Field Investigator (name and address):   

  

  

  Project Contact — (if different from above): 

Phone: 
  

  

include photographs of surrounding land uses, buffers, panoramic view of wetland, representative vegetation, evidence of 

animal activity, water inflow/outflow, human impacts, view of each transect (label with transect number) and other features of 

interest and importance. Indicate vantage point and compass bearing for each photo. 

Use a new record form for each wetland. 

Type of film: Roll Number: 
  

  

  

  

  

  

  

  

            
Izaak Walton League of America  
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Remember to record human impacts on your 

master monitoring map. 

Date of survey: Enter today’s date, including 

year. If you do not complete the entire survey in 

one day, enter the first date on this line. Use 

the additional date lines on the form to indicate 

the dates each section of the form is completed. 

Wetland address: Describe the wetland loca- 

tion using a street address (corner of Lombard 

Street and Seems Highway) or any other clear 

description of the wetland location (behind 

Geoffrey High School on Light Street). Attach 

“a photocopy of a street map or topographic map 

with the wetland location circled. 

County, city, state: Enter the county, city and 

state in which the wetland is located. 

Wetland Owner (name and address): Enter 

the name and address of the person, company, 

government agency or other group which owns 

the wetland. 

Field Investigator (name and address): 

Enter your name and address. 

Project Contact — (if different from above): 

If there is someone other than yourself who 

should be contacted for more information about 

your wetland monitoring effort, (for example, the 

leader of your monitoring team), enter that per- 

son's name and address. If you (the person 

named as field investigator) are the person who 

should be contacted for additional information, 

write N/A on this line. 

x 

Laval 1 

Impacts Survey Instructions 

Potentially harmful activities which appear 

to be taking place in the wetland (check 

all that apply): Before answering this question, 

define specific boundaries for your wetland 

study area. This question only applies to activi- 

ties which take place within the boundaries you 

determine. Place a check mark next to each 

activity that you see evidence of or directly wit- 

ness in the wetland on the date above. 

Dumping of soil, gravel and/or vegetation: 

Look for piles of soil, gravel or dead vegetation. 

Dumping of man-made materials: Look for 

trash heaps. 

Grading: look for heavy equipment tracks and 

patches of exposed, scraped soil. 

Draining of water: Look for pipes or ditches lead- 

ing out of the wetland. Also look for straight or 

steep-sided channels or ditches and dirt mounds 

to the side. Draining drastically changes the 

hydrology of the wetland which in turn alters the 

vegetation and wildlife communities. 

Impounding: Look for dikes, culverts, pipes and 

ditches leading downstream of the wetland. A 

man-made impoundment originally may have 

formed the wetland or it may have prevented 

seasonal draining: Impounding may also alter 

the wetland hydrology and destroy plant com- 

munities. If there are many dead or dying trees 

in standing water, especially along the edges of 

the wetland, the impoundment may have been 

created recently and may be the cause of the 

dying trees. 

Liss 
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APPENDIX 

Investigating Human 

Impacts Survey Instructions 

  

  
  

    

  

  

Bulkheads built between shore and wetland: 

Look for a wall or manmade embankment 

between the wetland and the shore. Bulkheads 

can drastically alter the hydrologic regime of the 

wetland by limiting access of the tides into the 

wetland. Changes in hydrology will alter the 

plant and wildlife communities. 

Tracks of recreational vehicles: Vehicles driven 

through wetlands may compact the soil and kill - 

plants and animals in their path. 

Livestock access: Look for cattle within the 

wetland or cattle tracks. Livestock may trample 

wetland plants, compact soils, disturb wildlife, 

eat wetland plants and increase nitrogen in the 

wetland with their droppings. 

Pipes or culverts which transport storm water 

from parking lots or roads into the wetland: 

Look for pipes or culverts in the wetland. You 

may need to contact your city or county govern- 

ment and ask for a storm drain map to trace the 

source of the pipe. City or county government 

officials may be able to help you locate the 

source of pipes draining into the wetland. 

Clearing: Look for tree stumps in an area with 

few or no remaining trees. Clearing within the 

wetland destroys habitat. 

Dredging: Look for dirt mounds next to open 

water areas or evidence of heavy equipment in 

the wetland. Dredging destroys habitat within 

the open water areas and increases turbidity in 

the water. This places a stress on any plants 

and animals in the water that were not 

destroyed by the dredging itself. 

Other potentially harmful activities: List any 

additional activities or evidence of activities 

observed. > 

Izaak Walton League of America 

Historical potentially harmful activities: List any 

activities known to have taken place within the 

~ wetland in the past. For each activity, list the 

years the activity took place if known. Also, 

indicate the source of the information (i.e., old 

newspaper article, personal communication 

from elders in the community, etc.) 

Signs of wetland degradation (check all 

that apply): Place a check mark next to signs 

of wetland degradation that you see evidence of 

in the wetland on the date this survey is com- 

pleted. This question only applies to signs of 

degradation observed within the wetland study 

area boundaries you determine. 

Silt, sand or gravel deposits: Look for these 

deposits at the point where streams enter wet- 

Jands and at the base of vegetation within the 

wetland. These deposits may be evidence of 

sedimentation within the wetland. 

Turbid water: Look for opaque, milky or light 

brown water in ponded areas (permanent open 

water at a depth greater than 6 feet). Turbid 

water also may be a sign of sedimentation. It is 

useful to check for turbid water immediately fol- 

lowing rainstorms. Turbidity after a rain storm 

may indicate high erosion levels in the wetland’s 

watershed. Note: tea-colored clear water may 

be a sign of tannin (bark dye) which is natural 

in forested areas. 

Stream bank erosion upstream of wetland: 

Look for newly exposed soils. 

Exaggerated flooding: Flooding is a natural part 

of the cycle of most wetlands. Human impacts, 

however, may increase flooding to an abnormal 

amount, changing the hydrologic regime of the 

wetland and altering plant and animal commu- 

nities. Some signs of excessive flooding may be: 

many dead trees and shrubs, water depths 

greater than six inches above the ground in  



  
    
  

Investigati 

Impacts Survey In: 

  

scrub-shrub and forested wetlands, silt lines and 

debris hung up on branches indicating unusual- 

ly high water levels. 

Large stands of invasive plant species: Some 

plant species can take over a wetland by out com- 

peting the native vegetation. Often these invasive 

species decrease plant diversity and provide little 

habitat for wildlife. Invasive species may include: 

purple loosestrife, phragmites, hydrilla, etc. Ask 

your local U.S. Fish and Wildlife Service office 

for information about what plant species in your 

area are considered invasive. 

Nutrients: Blue-green algae blooms in freshwater 

systems may indicate excessive nitrogen entering 

the wetland through fertilizers and detergents that 

are washed from the land into streams and wet- 

lands. Typically the blooms look like stringy mats. 

While some foaming is caused by naturally occur- 

ring nitrates, excessive foaming that can be traced 

to an upstream outlet may indicate detergents or 

other chemicals being dumped into the water. 

Petroleum/chemical pollution: Look for pipes 

draining from industrial lots that contain discol- 

ored or smelly discharge. Also, look for an irides- 

cent sheen on the water. Poke the sheen with a 

stick. If it breaks up in angular shapes it comes 

from a natural source. If it breaks up in globules, 

the source is an unnatural petroleum product. 

Other signs of wetland degradation: Record any 

other observed signs of degradation. 

Watershed Land Use 

These questions may be answered indoors using 

maps or outdoors driving or walking around the 

wetland watershed. 

Est. area of land draining into the wet- 

land: Roughly estimate the size of the water- 

shed in acres. Watershed maps may be avail- 

able from your local natural resources agency or 

you may draw the watershed boundary using a 

topo map. Connect areas of high elevation 

(peaks) that surround the wetland. 

Estimate the percentage of total watershed 

area each land use occupies: 

Use topographic maps, street maps, other maps 

of the wetland watershed, local knowledge of 

the surrounding area, and, if needed, a quick 

walk or drive through the neighborhood to esti- 

mate the percentage of the watershed occupied 

by each of the following land uses. 

Forested land: any areas with stands of trees 

and shrubs. 

Open fields/Cleared land: Any areas that have 

been cleared (by logging, etc.) or open fields 

(baseball fields, meadows). 

Livestock pasture: Any areas where livestock graze. 

Croplands: Farmland where crops are grown. 

Developed land: includes any area of residential, 

commercial, industrial or institutional (schools, 

government buildings), development. 

Impervious surfaces are hard surfaces which do 

not allow water to penetrate such as pavement, 

rooftops and sidewalks. 

Place a check mark next to each of the fol- 

lowing land uses that exist in the wetland 

watershed at the present time. 

Oil and gas drilling: These areas should be 

noted as potential sources of oil and gas spills. 

Construction site: Construction sites may be 

sources of sediment runoff which could cause 

increased turbidity in the wetland. 
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Investigating Human 

  

Impacts Survey Instructions 

  

Areas of exposed soil: Exposed soil may also be 

a source of sediment runoff. 

Sewage pumping stations: Usually a red brick 

building with few or no windows. Pumping sta- 

tions are installed along sewer lines at points 

where gravity alone is not sufficient to keep 

waste waters flowing to a sewage treatment 

plant. They are also the most likely point where 

sewage might seep into the water. 

Logging: Logging creates areas of exposed soil 

and decreases the total amount of forested land. 

Factories: These may be a source of air and/or 

water pollution. 

Sanitary landfill: As rainwater and soil moisture 

seep into the buried trash in the landfill the 

water becomes laden with pollutants. This pol- 

luted water, called “leachate”, can seep out of 

landfills and enter the groundwater and nearby 

streams or wetlands. Leachate is more likely to 

escape from unlined landfills, but lined landfills 

also may also leak. 

Recreation: Some forms of recreation may have 

negative impacts on the health of the wetland. 

For example, golf courses may pose a risk to the 

wetland because they use large quantities of 

fertilizer, which can be washed into the wetland 

when it rains. 

Mining: Mining operations may cause sediment 

and acid pollution. Some types of mining 

include: coal, heavy metals (iron, etc.), limestone 

and rock quarries, sand, salt, and gravel mining. 

Developed land, residential: Areas of developed 

land that are primarily residential. 

Developed land, commercial or industrial: 

Areas of developed land that are primarily com- 

mercial (office buildings, stores) or industrial 

Izaak Walton League of America 

(factories, warehouses). 

Trash dump: Not to be confused with the sani- 

tary landfill, trash dump refers to areas where 

trash is dumped illegally (not in the sanitary 

landfill). A few cans lying on the side of a road 

wouldn't be considered a “trash dump”, but a 

large pile of trash would be. 

Describe other dominant watershed land 

uses: Use this space to fill in any land uses 

that occur in the wetland watershed that are not 

listed above. 

Describe historic watershed land uses: Use 

this space to record any potentially harmful uses 

of wetland watershed that took place in the past. 

Describe the land use within 100 feet of 

your wetland: It is important to note the land 

use within 100 feet of the wetland because the 

land uses that are closer to the wetland may 

have a greater impact on the wetland than those 

which are further away. For example, industrial 

or commercial developed land which is within 

100 feet of the wetland would create a distur- 

bance which may prevent certain animals and 

birds from using the wetland. 

Adapted in part from “Stream School 

Workbook” developed by Maryland Save 

Our Streams and Adopt-a-Stream and 

“A Field Guide to Wetland Characterization 

and Wetland Plant Guide”, Ken Pritchard, 

Adopt a Beach.  



  

  Level I - Investigating Human Impacts Data Form 
  

    

Wetland address:   

County:   
      

Wetland Owner (name and address):   

  

  

Field Investigator (name and address):   

  

  

Project Contact — (if different from above):   

Phone: 
  

  

Potentially harmful activities which appear to be taking place in the wetland which you observe today 

(check all that apply): 

___ dumping of soil, gravel and/or vegetation 

___ dumping of man-made materials 

___ grading (look for heavy equipment tracks and scraped soil) 

___draining/channelizing of water (look for pipes or ditches within the wetland) 

___ impounding (look for dikes or culverts leading downstream of wetland) 

___ bulkheads built between shore and wetland 

____ tracks of recreational vehicles 

___ livestock access (observe cattle in the area or see cattle tracks) 

___ pipes or culverts transporting storm water into the wetland 

___ clearing (look for fresh or old stumps in an area with few or no remaining trees) 

___ dredging (dirt mounds next to open water areas or evidence of heavy equipment) 

heavy recreational use 

Other potentially harmful activities:   

) 
) 
) 
) 
} 

) 

) 

) 

} 

) 

) 
) 
) 

! 
) 
) 
} Historical potentially harmful activities (list years each activity took place if known and source of information): 

  

Signs of wetland degradation (check all that apply): 

___silt, sand or gravel deposits 

___ turbid water (opaque and milky or light brown) 

___ stream bank erosion upstream of wetland (look for newly exposed soils) 

___ exaggerated flooding 

___ large stands of invasive plant species (varies with location but may include purple loosestrife, phragmites 

Ww
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 (common reed), hydrilla) 

___ nutrients (algae blooms in freshwater systems, excessive foaming that can be traced to an upstream outlet) 

Ww
  



Investigating 

Human Impacts Data Form 
  

___ petroleum/chemical pollution (look for obvious discharges and irridescent sheen that breaks up in globules) 

Other signs of wetland degradation: 
  

Watershed Land Uses 
Est.area of land draining into the wetland: acres (Estimate using topographic map with wetland 

watershed boundary drawn) 

Estimate the percentage of total watershed area each land use occupies in the watershed at the present time 

using the following scale: 

None: land use not present 

Trace: 1-15% 

Moderate: 16-35% 

High: 36-55% 

Dominant: 56-100% 

Forested land 

Open fields/Cleared Land 

Livestock Pasture 

Croplands 

Developed Land - (Impervious Surfaces) 

Place a check mark next to each of the following land uses that exist in the wetland watershed at the present time: 

____ Oil and gas drilling _____ Sanitary landfill 

____ Construction site _____ Recreation, type: 

______ Areas of exposed soil _____ Mining, type: 

____ Sewage pumping stations ____ Developed land, residential 

Logging ____ Developed land, commercial or industrial 

___ Factories ___ Trash dump 

  

  

Describe other dominant watershed land uses: 
  

  

Describe historic watershed land uses (include years each land use took place if known and sources of information): 

  

  

  

Describe the land use within 100 feet of your wetland: 

  

Izaak Walton League of America  
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Level IT — Transect Data Form   
  

Wetland address:   

County: 
State: 

  Wetland Owner (name and address): 

  

  

Field Investigator (name and address):   

  

  

Project Contact — (if different from above):   

  

  

Starting point of baseline:   

(general description, such as “NE Corner of electric box" or “North of culvert 10 feet”) 

Length of baseline: Baseline compass bearing: 

Number of transects needed: Length of baseline segments: 

T1 starts where the NE corner of the owner's 
shed touches baseline. it heads in the direc- 

: tion of the parking lot opposite the wetland. 

55 feet from start of baseline 75 degrees Pa oe 
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station Survey Instructions 
  

    

Date of survey: Enter today’s date, 

including year. 

Wetland address: Describe the wetland loca- 

tion using a street address (corner of Lombard 

Street and Seems Highway) or any other clear 

description of the wetland location (behind 

Geoffrey High School on Light Street). Attach 

a photocopy of a street map or topographic map 

with the wetland location circled. 

County, city, state: Enter the county, city and 

state in which the wetland is located. 

Wetland Owner (name and address): 

Enter the name, address and phone number 

of the person, company, government agency 

or other group which owns the wetland. 

Field Investigator (name and address): 

Enter your name, address and phone number. 

Project Contact — (if different from above): 

If there is someone other than yourself who 

should be contacted for more information about 

your wetland monitoring effort, (for example, the 

leader of your monitoring team), enter that per- 

son’s name and address. If you (the person 

named as field investigator) are the person who 

should be contacted for additional information, 

write N/A on this line. 

Monitoring Station No.: Enter sampling 

station number. All vegetation sampling station 

numbers should be a letter V followed by a 

number (V1, V2, V3). Use a separate survey 

form for each station. 

Station location: To record the station loca- 

tion, enter the transect number (recorded on 

transect data form) and the number of feet away 

from the baseline. T2, 40 feet would mean the 

station is located 40 feet from the baseline along 

the second transect. 

Sampling area type: Place a chack mark next to 

grid or circle to indicate the sampling area used. 

Comments (oddball vegetation, unusual 

conditions): Use this space to note any 

unusual conditions such as trash in the wetland 

or recent flooding. An example of oddball vege- 

tation would be a bit of wild rice among a stand 

of cattails. 

Completing the Table: 

Layer (T, S, H): Indicate the vegetation layer 

in which each species is found. Enter T for 

tree layer, S for saplings and shrubs, or H for 

herbaceous. 

Common and species name: Enter the com- 

mon and species name of each species in the 

sampling area. 

Percent cover: Follow the instructions in the 

general procedure (Chapter Six) to assess the 

percent cover of each species within its layer (T, 

S, or H). Percent covers do not need to add up 

to 100%. Frequently it will be more than 100% 

because of overlapping layers of vegetation. Ifa 

species is present but there is only one speci- 

men, you may record the percent cover as < 1%. 

You may not be able to complete the remaining 

three columns in the field. Answers to these 

questions may be found in plant identification 

guides and"in pamphlets produced by local gov- 

ernment agencies. You may want to consult a 

botanist or other expert. 

Izaak Walton League of America  



APPENDIX 

Vegetation 

Survey Instructions 
  

Native or Nonnative Invasive (NI): Enter 

native or NI. Nonnative plants may be a threat   to wetland health because invasive species often 

out compete the native vegetation and often fail 

to perform the same functions in a wetland as 

the native vegetation. 

Endangered/Threatened: Enter E (endan- 

gered), T (threatened) or No. Again, check 

local agencies for a list of endangered and 

threatened species found in your area. 

Indicator status: Enter obligate (OBL), facul- 

tative wet (FACW), facultative (FAC), faculta- 

tive upland (FACU) or upland (UPL). Use plant 

field guides or “National List of Plant Species 

That Occur in Wetlands” for your region to 

determine indicator status. (See Wetland 

Resources for more information.)   

|zaak Walton League of America 
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Level 11-Vegetation Survey Data Form 
  

  Wetland address: 

  

County:     

  Wetland Owner (name and address): 

  

      

  Field Investigator (name and address): 

  

  

  Project Contact — (if different from above): 

  

  

Monitoring Station No. (Use one survey form per station) 

Station location:   

Sampling area type: Grid Circle 

Comments (oddball vegetation, unusual conditions):   

  

Invasive (NI). ~~ Threatened _ _ (Obl/Facw/Fac/Up 

  

  

  

  

  

  

                  

W
W
 
O
Y
E
 
O
W
 
W
W
W
 

Ww 
ww
 

ww
 
C
w
 

=
 

 



  

  

  

Vegetative Species T 

Level 11 

versity Curve Instructions 
  

2 
PD 
2D 
2 
2 
2 
2 
2 

2 
2 

PD 
D 
2D 
2D 
2D 
BD 
=D 

B 
MB 
® 
AB 
® 
2D 

B 
BD 
BD 

A 

2D 

AD ” 
os 

2B 

2B 

When you have completed Vegetation Survey 

Data Forms for the first three monitoring loca- 

tions selected along the first transect, use the 

following instructions to determine whether or 

not you need more sampling sites in each vege- 

tation community along that transect. Use a 

separate Vegetative Species Diversity Curve 

Data Form for each transect line. 

Date of survey: Enter today’s date, 

including year. 

Wetland address: Describe the wetland loca- 

tion using a street address (corner of Lombard 

Street and Seems Highway) or any other clear 

description of the wetland location (behind 

Geoffrey High School on Light Street). Attach 

a photocopy of a street map or topographic map 

with the wetland location circled. 

County, city, state: Enter the county, city and 

state in which the wetland is located. 

Wetland Owner (name and address): Enter 

the name, address and phone number of the 

person, company, government agency or other 

group which owns the wetland. 

Field Investigator (name and address): 

Enter your name, address and phone number. 

Project Contact — (if different from 

above): If there is someone other than yourself 

who should be contacted for more information 

about your wetland monitoring effort, (for exam- 

ple, the leader of your monitoring team), enter 

that person's name and address. If you (the per- 

son named as field investigator) are the person 

who should be contacted for additional informa- 

tion, write N/A on this line. 

Transect Line No: Use one Vegetative Species 

Diversity Curve Data Form to record species 

diversity for all of the monitoring stations locat- 

ed on one transect line. You will need a new 

form for each transect line. The transect line 

number should be recorded as T1, T2, T3, etc. 

Completing the Species Diversity Table 

Monitoring Station No.: Record the station 

number and location that you filled in on the 

top of the Vegetation Survey Data Form. For 

example: V2 (T4, 30 feet). 

# New species: Record the number of species 

found at this station that were not found at any 

other station in that plant community along this 

transect. For the first monitoring station on 

each transect, this number will always be the 

same as the total number of species found at 

that station. If no additional species were found 

at the second monitoring station, enter zero. 

For the third station, record the number of new 

species not found at either the first or second 

stations, and so on. 

Total species: Record the total number of 

species found in that vegetation community 

along the transect. For the first station along 

each transect, this number will be the same as 

the number recorded under “number of new 

species”. For the second station, this will be the 

total species number recorded for the first sta- 

tion plus the number of new species found.  



getative Species 

rersity Curve Instructions 

  

Example: You find four species at Station No. 
1: red maple, buttonbush, bog goldenrod and 
sensitive fern. Record “4” under # New Species 
and “4” under Total Species. At Station No. 2, 
you find red maple and buttonbush again. In 
addition, you find pickerelweed, green bulrush 
and cattails. You don’t count species that were 
found at the previous stations. Therefore, 

although there are 5 total species at Station No. 
2, only 3 of them are new species. Therefore, 
record “3” under # New Species. To find the 
total number of species, add the Total Species 
for Station No. 1 to the # New Species found at 
Station No. 2. (4 +3 =7). A third plot, 

Station No. 3 has buttonbush, red maple and 

cottonwood. Cottonwood was not found at 
either Station 1 or Station 2. Record 1 under # 
New Species. The Total Species is 7 + 1 = 8. 
If new species are found in only one vegetation 
layer, shrubs for example, only sample for that 
layer in subsequent plots. 

Izaak Walton League of America 

Handbook for Wetlands Conservation and Sustainability 

Completing the Species 

Diversity Curve Graph 

Plot the total number of species on the graph 
(see sample graph). If you find a steady rise in 
the total number of species found after sam- 
pling at three stations in that vegetation commu- 
nity along the transect, you must select another 
monitoring station in that plant community. 
The goal is to continue sampling until your total 
number of species found stays the same for two 
or more stations. On the graph, the line con- 
necting the points will be flat. On the sample 
graph, no new species were found at station 7 
and 8. Therefore, the total number of species 
for stations 6, 7 and 8 is 11 species each. The 
total number of species found did not increase 
for three stations. When you no longer find 
new species at each new monitoring location, 
you know that you have selected enough moni- 
toring stations to accurately represent the vege- 
tation in that community along the transect. 

Repeat this process for each transect, starting 

with two or three monitoring stations and using 

the Species Diversity Curve graph to determine 

when you have selected a sufficient number of 

monitoring stations. 

 



Leval IT — Vegetative Species Diversity Curve Data Form 
  

Wetland address:   

County:     

Wetland Owner (name and address): 
  

  

  

Field Investigator (name and address):   

  

  

Project Contact — (if different from above):   

  

  

Transect Line No. (use one survey form for each transect line) 
  

Species Diversity Table 

EIRENE ELT ETT ae Total Species 

  

  

  

  

  

  

  

  

          
  

(Table continued on other side) 

Izaak Walton League of America  
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Diversity Curve Data Form 
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Species Diversity Curve Graph 

(Label the horizontal axis with the number of stations in intervals of one (1, 2, 3) and the vertical axis with the number of 

species found in intervals of 2 (2,4, 6, 8). If you found large numbers of species, you may want to increase the interval to 5 (5, 

10,15). 
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Number of Sampling Stations Along the Transect 

Izaak Walton League of America  
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Date of survey: Enter today’s date, 

including year. 

Wetland address: Describe the wetland loca- 

tion using a street address (corner of Lombard 

Street and Seems Highway) or any other clear 

description of the wetland location (behind 

Geoffrey High School on Light Street). Attach 

a photocopy of a street map or topographic map 

with the wetland location circled. 

County, city, state: Enter the county, city and 

state in which the wetland is located. 

Wetland Owner (name and address): Enter 

the name, address and phone number of the 

person, company, government agency or other 

group which owns the wetland. 

Field Investigator (name and address): 

Enter your name, address and phone number. 

Project Contact — (if different from above): 

If there is someone other than yourself who 

should be contacted for more information about 

your wetland monitoring effort, (for example, the 

leader of your monitoring team), enter that per- 

son’s name and address. If you (the person 

named as field investigator) are the person who 

should be contacted for additional information, 

write N/A on this line. 

Inches of rain in the last 72 hours: Check 

the weather page of your local paper for this 

information. 

~ Wetland water source: Check all sources that 

apply to the wetland. Use data from the 

Seasonal Field Observations Data Form to help 

complete this section. 

Level 11 

Soils Survey Instructions 

Collection method: Check whether a soil auger 

or probe was used to collect the soil sample. 

Completing the Soils Survey Table 

Monitoring Station No. and Location: Use 

the vegetation monitoring station numbers (V1, 

V2, V3.) To record the station location, enter the 

transect number (recorded on transect data form) 

and the number of feet away from the baseline. 

T2, 40 feet would mean the station is located 40 

feet from the baseline along the second transect. 

An example entry for the station number and 

location is V4 (T3, 120 ft.) If you sample soils at 

a location other than a vegetation monitoring sta- 

tion, use the letter “S” followed by a number, i.e., 

S2 (Té, 80ft.). 

Surface Water: If there is standing water at 

the sampling plot, record in inches the depth 

from the soil surface to the top of the water. If 

there is standing water, do not dig a sample. 

The standing water will wash the sample away 

before it can be characterized. Move on to the 

next sampling location. If there is no surface 

water, indicate its absence. Presence of water 

will vary greatly with the season, the weather 

and the soil type. 

Water in hole: If water enters the hole, mea- 

sure the distance to the water surface from the 

surface of the soil. Enter Y for yes and record 

the distance on the form. If no standing water 

is present, enter N for no water present. 

Water Depth change: Wait until you are 

almost done fully characterizing your soil sample 

before noting if there has been any change of 

the water level in the hole. Indicate yes or no in 

that column. 

Izaak Walton League of America    



irvey Instructions 
  

  
  

Soil Matrix color: Soil colors are measured by 

comparison with a color chart. We recommend 

using the Munsell Soil Color Chart. (See 

Wetland Resources for ordering information.) 

The Munsell system refers to hue, value and 

chroma to characterize soil color. Hue indicates 

the soil’s relation to the colors red, yellow, and 

green. Value refers to the colors brightness, and 

chroma is the strength of the color. 

Munsell Soil Color Charts have a palette of soil 

colors to compare with the soil. Holes appear in 

each chart so a 1-inch-square soil chunk can be 

held behind the holes and compared until the 

matching color is found. Stand so the sunlight 

always is behind you when finding the matching 

color. The description of the soil matrix color 

would be, for example, 10YR 4/1. 10YR is the 

page or hue; 4 is the value (along the vertical edge 

of the page) and 1 is the chroma (along the bot- 

tom of the page). Record this number. Hydric 

soils usually have a chroma value of 2 or less. 

Mottle Size: Mineral soils have reddish-brown 

or orange-yellow mottles, which are often irregu- 

larly shaped. Mottles develop in soils with a 

fluctuating water table. They occur through the 

oxidation that takes place when microorganisms 

in the soil consume organic matter under anaer- 

obic conditions. The size, number and color of 

mottles reflects the duration of soil saturation 

and whether the soil is hydric. Look in the top 

12 inches of the soil to find mottles. To charac- 

terize mottles, use the following descriptions: 

(These characteristics will vary with depth from 

the surface) 

Define and record the most common sizes as 

follows: 

@ Fine: less than 5 millimeter (mm) diameter 

@ Medium: between 5 to 15 millimeter (mm) 

diameter 

@ Coarse: greater than 15 millimeter (mm) 

diameter 

Izaak Walton League of America 

Handbook for Wetlands Conservation and Sustainability 

Mottle abundance: Determine the abun- 

dance of mottles relative to the background 

color or matrix. You also may need to look along 

root channels for orange spots. Look closely, 

these features are difficult to observe. Record 

the following information: 

@ Few: less than 2 percent of the soil 

@ Some: between 2 to 20 percent of the soil 

@ Many: more than 20 percent of the soil 

Mottle color: Use a Munsell Color Chart to 

identify the color of the mottle. Pick a chunk of 

soil that has a very obvious mottle. There may 

be slight color variations among different mot- 

tles in the same sample, so use the most com- 

mon and/or most obvious one. Record the color 

on the survey. 

Texture: Soil varies in texture from sand to 

loam to clay based on particle size. Follow the 

directions on the Key to Soil Texture By Feel 

page to determine the texture of soil present. 

Chose from the following textures: Sand; Loamy 

Sand; Sandy Loam; Loam; Silty Loam; Sandy 

Clay Loam; Clay Loam; Silty Clay Loam; Sandy 

Clay; Clay; Silty Loam; Unknown. 

Organic or mineral: If the soil contains over 

20% organic material, (plant material or partially 

decomposed plant material), it is considered 

organic. Organic soils are black mucks or black 

to dark brown peats. When rubbed between 

the fingers, both feel greasy and leave fingers 

stained. Very little plant fibers are identifiable 

in mucks. More than two-thirds of the plant 

fibers are identifiable in peat and when rubbed 

between your fingers, your hands remain rela- 

tively clean. If these soil characteristics are not 

evident, the soil is mineral. Indicate organic 

(O) or mineral (M). 

Iron and Manganese concretions: During 

the oxidation-reduction reaction occurring in 

saturated soils, iron (Fe) and manganese (Mn) 
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Soils Survey Inst 

  

can be separated out as concretions or nodules 

that vary in size and hardness. They are usually 

hard and the size of tiny BB gun pellets. 

Manganese concretions are usually dark brown 

to black and iron concretions are yellow, or 

orange to reddish brown. Concretions can be 

differentiated from small pebbles by the fact 

that they can be broken apart with a fingernail. 

Indicate yes (Y) or no (N) if concretions are pre- 

sent. If they are present, indicate whether they 

are iron (Fe) or manganese (Mn). 

Oxidized root channels: Oxidized root chan- 

nels are blotches of orange-yellow or reddish 

brown color along the root channels of plants 

and are formed by the respiration of the roots. 

They can occur at both 6 inch and 12 inch 

depths. Indicate yes (Y) if oxidized root channels 

are present or no (N) if they are not. 

Sulfur smell: Remove a small piece of soil 

from the pit. Crush this piece between thumb 

and forefingers and smell it to determine if 

hydrogen sulfide (characterized by a rotten egg 

odor) is present. Indicate yes (Y) or no (N) if the 

smell is present. : 

Reminder: The soil characterization process 

should be done at both 6 inches and 12 inches. 

Examine color prior to handling the sample to 

determine texture. 

Fill in your soil hole when done! 

Adapted from Adopt A Beach, Seattle, WA. 

Izaak Walton League of America 

  

  

  

 



  

  Level 11 - Soils Survey Data Form 
  

  
  

  Wetland address: 

  County:           

Wetland Owner (name and address): 

/ 

  

  

    

Field Investigator (name and address):   

  

  

  

  Project Contact — (if different from above): 

  

  

Inches of rain in last 72 hours: 

Wetland water source: Check all that apply: 

____ Groundwater 

____ Overland Flow 

____ Channel Flooding 

___ Stream Flow 

Collection Method: soil auger soil probe 
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Mottle 
Size: 

Fine 
(less 

than 
5 
mm); 
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Coarse 

(greater 
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Mottle 
Abundance: 

Few 
(less 

than 
2%); 

Some 
(between 

2 - 20%); 
Many 

(more 
than 

20%) 

Soil Texture: Sand; 
Loamy 

Sand; 
Sandy 

Loam; 
Loam; 

Silty 
Loam; 

Sandy 
Clay 

Loam; 
Silty 
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Level 11 

Bird Survey Instructions 
  

Date: Enter today’s date, including year. 

Wetland location: Describe the wetland loca- 

tion using a street address (corner of Lombard 

Street and Seems Highway) or any other clear 

description of the wetland location (behind 

Geoffrey High School on Light Street). Attach 

a photocopy of a street map or topographic map 

with the wetland location circled. 

County, city, state: Enter the county, city and 

state in which the wetland is located. 

Wetland Owner (name and address): Enter 

the name, address and phone number of the 

person, company, government agency or other 

group which owns the wetland. 

Field Investigator (name and address): 

Enter your name, address and phone number. 

Project Contact — (if different from above): 

If there is someone other than yourself who 

should be contacted for more information about 

your wetland monitoring effort, (for example, the 

leader of your monitoring team), enter that per- 

son’s name and address. If you (the person 

named as field investigator) are the person who 

should be contacted for additional information, 

write N/A on this line. 

Monitoring Station No. and location. 

Record the number and location of the station. 

All bird survey monitoring station numbers 

should be a letter B followed by a number (BI, 

B2, B3). If stations are selected along transects, 

record the number of the transect and distance 

from the baseline (T2, 40 feet). If stations are 

selected elsewhere, provide a brief description 

of station location with a compass bearing. 

Weather: Place a check mark next to the list- 

ing that best describes the weather conditions at 

the time of the survey. This is important 

because weather conditions such as cloud cover, 

air temperature and wind may affect wildlife 

activity. A good reference for weather condi- 

tions can be found the following day in your 

local newspaper. 

Clear/sunny — 0-10% cloud cover 

Partly cloudy — 10-90% cloud cover 

Overcast — 90-100% cloud cover 

Rain — 1/3” of rain in 24 hours, light steady 

rainfall 

Showers — 1/3 to 1” of rain in 24 hours inter- 

mittent and variable in intensity 

Storm — 1” or more of rain in 24 hours, usually 

accompanied by winds 

Fog — mark only if fog is present at the time of 

the survey 

Snow — mark only if snow is falling during the 

monitoring 

Other —use the blank after other to indicate 

any other conditions not covered 

Wind: If you know the miles per hour, which 

may be obtained from a weather report, enter 

the number and circle mph. Otherwise, esti- 

mate the severity of the wind. Enter S for still, 

L for low, M for moderate and H for high. 

Still — no wind 

Low — leaves rustle 

Moderate — large branches sway 

High — trees in motion, walking difficult 

IF THE WIND CONDITIONS ARE HIGHER THAN 

THOSE DESCRIBED, IT IS PROBABLY NOT SAFE 

FOR YOU TO MONITOR UNTIL THE WIND CON- 

DITIONS IMPROVE. 

jzaak Walton League of America  



rey Instructions 
  

  

  

Air temperature: Use a thermometer in the 

field to determine the air temperature. Record 

the degrees in the “ F” space if you use a 

Fahrenheit thermometer or in the “____ C” 

space if you use a Celsius thermometer. 

Noise level: Noise level also may affect bird 

activity. Each monitor in a team may have his 

or her own idea of what high, moderate and low 

noise levels are. You need to establish consis- 

tent criteria for each level. You may want to use 

the following criteria for traffic noise: steady 

traffic noise = high, 10 cars per minute = mod- 

erate, 1 car per minute = low. Record the 

source of noise. 

Start/end time: The start time is the time you 

start observing birds. Do not use the time you 

arrive at the station. The end time is the time 

you stop observing birds. You should observe 

birds for at least 15 minutes. Observe birds for 

the same amount of time at each station. 

Completing the Bird Survey Table 

Species observed/common name: Record the 

common name of each species observed in this 

column. Make only one entry for each species. 

Genus/species: Record the genus and species 

name for each species in this column. You may 

want to leave this column blank in the field and 

look up the scientific names later. 

Method of observation: The method of obser- 

vation will usually be either sight or song. You 

may also see nests or carcasses. Use the follow- 

ing list to describe the method of observation you 

use. If the methods of observation you use.do 

not correspond to anything on the list, write other 

in this column and give a brief description. 

Izaak Walton League of America 

Handbook for Wetlands Conservation and Sustainability 

@ Sight 

@ Song 

@ Nest 

@ Carcass 

@ Feathers 

@ Scat 

@ Eggs 
@ Tracks 

@ Other 

Although you should only make one entry under 

the species observed column for each species, 

you may observe birds of the same species in 

several ways. Record all methods of observation. 

You may want to bring a tape recorder and 

record bird songs. A recording will allow you 

and/or a local bird expert to verify your identifi- 

cations of birds by song. If you cannot identify a 

bird call, write “unknown” in the species column 

and “bird call on tape” under method of observa- 

tion. If you are going to use a tape recorder, 

state the station number and date on the tape 

before you start monitoring at each station. 

You may want to take notes on a sketch pad. 

Write the monitoring station number and date 

at the top of each page. Use the sketch pad to 

draw any unknown species and to note any bird 

species you see before or after monitoring or in 

areas of the wetland other than the monitoring 

stations. Do not record any of this information 

on your data forms. Use a new sketch pad page 

for each monitoring station and clip sketch pad 

pages to the appropriate data forms. 

You also may want to take photographs of birds. 

Use the Photographic Record form in Appendix 

I to keep records of photographs taken. 

Behavior: Use this column to record addition- 

al information about the behaviors of the birds 

observed. Choose from the following list of 

behaviors. If you observe a behavior that does 

not fit into any of these categories, write “other” 

and briefly describe the behavior observed. 
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@ Nest building - gathering leaves and twigs 

and building nests 

Nest sitting - sitting on eggs in nest 

Flying 

Feeding - eating, hunting, pecking at ground 

Fighting 

Mating 

Singing 

Resting - sitting on a branch or on the 

ground, not exhibiting other behaviors 

Sleeping 

Grooming 

Dead 

Feeding young - use this when parents are 

bringing food to young. The young are “feed- 

ing” and the adults are “feeding young” 

Other - use when none of the above describe 

the behavior observed, then briefly describe 

the behavior 
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  Level IT — Bird Survey Data Form 
  

Wetland address:   

County:   
  

Wetland Owner (name and address):   

  

  

Field Investigator (name and address):   

  

  

Project Contact — (if different from above): 
  

  

  

Monitoring Station No. and location: 
  

Weather: Clear/sunny Partly Cloudy Overcast Rain S howers 

Storm ___Fog ___Snow ___ Other (describe): 
  

Wind: ___ (mph, or estimate:still - S, low - L, moderate - M, high —H) Airtemp ___F C 

Noise level: (high — H, medium - M, low - L} Source of noise: 
  

Start time: End time: 
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Level 11 

n and Reptile Survey Instructions 
  

Date: Enter today’s date, including year. 

Wetland address: Describe the wetland loca- 

tion using a street address (corner of Lombard 

Street and Seems Highway) or any other clear 

description of the wetland location (behind 

Geoffrey High School on Light Street). Attach 

a photocopy of a street map or topographic map 

with the wetland location circled. 

County, city, state: Enter the county, city and 

state in which the wetland is located. 

Wetland Owner (name and address): Enter 

the name, address and phone number of the 

person, company, government agency or other 

group which owns the wetland. 

Field Investigator (name and address): 

Enter your name, address and phone number. 

Project Contact — (if different from above): 

If there is someone other than yourself who 

should be contacted for more information about 

your wetland monitoring effort, (for example, 

the leader of your monitoring team), enter that 

person's name and address. If you (the person 

named as field investigator) are the person who 

should be contacted for additional information, 

write N/A on this line. 

Weather: Place a check mark next to the list- 

ing that best describes the weather conditions at 

the time of the survey. This is important 

because weather conditions such as cloud cover, 

air temperature and wind may affect wildlife 

activity. A good reference for weather condi- 

tions can be found the following day in your 

local newspaper. 

Clear/sunny — 0-10% cloud cover 

Partly cloudy — 10-90% cloud cover 

Overcast — 90-100% cloud cover 

Rain — 1/3” of rain in 24 hours, light 

steady rainfall 

Showers — 1/3 to 1” of rain in 24 hours, 

intermittent and variable in intensity 

Storm — 1” or more of rain in 24 hours, usually 

accompanied by winds 

Fog — mark only if fog is present at the time of 

the survey 

Snow — mark only if snow is falling during the 

monitoring 

Other — use the blank after other to indicate 

any other conditions not covered 

Wind: If you know the miles per hour, which 

may be obtained from a weather report, enter 

the number and circle mph. Otherwise, esti- 

mate the severity of the wind. Enter S for still, 

L for low, M for moderate and H for high. 

Still — no wind 

Low — leaves rustle 

Moderate — large branches sway 

High — trees in motion, walking difficult 

IF THE WIND CONDITIONS ARE HIGHER THAN 

THOSE DESCRIBED, IT IS PROBABLY NOT SAFE 

FOR YOU TO MONITOR UNTIL THE WIND CON- 

DITIONS IMPROVE. 

Air temperature: Use a thermometer in the 

field to determine the air temperature. Record 

the degrees in the F” space if you use a 

Fahrenheit thermometer or in the ___C” 

space if you use a Celsius thermometer. 

Noise level: Noise level also may affect wildlife 

activity. Each monitor in a team may have his 

or her own idea of what high, moderate and low  
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noise levels are. You will need to establish con- 

sistent criteria for each level. You may want to 

use the following criteria for traffic noise: steady 

traffic noise = high, 10 cars per minute = mod- 

erate, 1 car per minute = low. Record the 

source of noise. 

Survey type(s): Place a check mark next to 

each type of survey done on this date. Check 

“Aquatic survey” if you looked for eggs and egg 

masses in standing water. Fill in this data on 

the Aquatic and Terrestrial Survey Data chart. 

Check “Terrestrial survey” if you looked for rep- 

tiles and amphibians and evidence of reptile and 

amphibian presence. This data should also be 

recorded on the Aquatic and Terrestrial Survey 

Data chart. 

Completing the Frog Call 

Survey Data Table 
Monitoring Station No. and Location: 

Record the number and location of the station. 

All amphibian and reptile sampling station num- 

bers should be the letters “A/R” followed by a 

number (A/R1, A/R2, A/R3). If you use a point 

along a transect, the location is the transect 

number and the number of feet away from the 

baseline, A/R 4 (T2, 40 feet). T2, 40 feet means 

the station is located 40 feet away from the base- 

line along the second transect. 

Start Time/ End Time: The start time is the 

time you start listening for and recording frog 

calls. Do not use the time that you first arrive 

at the station. You should give yourself at least 

five minutes after you arrive at the station to 

stand quietly before beginning the frog call sur- 

vey. The end time is the time you stop listening 

for frogs. You should listen for 15 or 20 min- 

utes. Remember to record the time as A.M. or 

P.M. Listen for frog calls for the same amount 

of time at each station . 

Izaak Walton League of America 

Common Name (genus/species): Record the 

common name of each species observed in this 

column. Use only one row for each species. 

Also record the genus and species name for each 

species in this column. You may need to look up 

the scientific names and fill them in later. 

Individual (I), Several (S), Chorus (C): 

Enter “I” for Individual when one frog's call does 

not start at the same time as another one of the 

same species. Enter “S” for Several when there 

are a few frogs of the same species calling at the 

same time but the calling sounds of the group is 

not continuous. Male amphibians will often 

gather in one location and form a chorus when 

they call. Enter “C” for Chorus when there are 

many frogs of the same species calling and the 

calls are continuous and overlapping. A chorus 

may also sound like a blur of noise. 

Comments: Use this space to enter any com- 

ments. If you see the calling frogs, you may 

want to note this in the comments column. 

Also use this column to note whether or not you 

tape recorded the calls. 
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Completing the Aquatic 

and Terrestrial Survey Data Table 

Monitoring Station No. and Location: 

Follow the instructions listed under 

COMPLETING THE FROG CALL SURVEY 

DATA CHART. 

Common name (genus/species): Follow the 

instructions listed under COMPLETING THE 

FROG CALL SURVEY DATA CHART. 

Eggs/ Egg masses: Record the number of eggs 

(amphibians and reptiles) or egg masses 

(amphibians only). You may find reptile eggs in 

nests within the wetland. Reptile eggs shells 

are leathery. Look for egg masses in standing 

water between 2 and 3 feet deep with thin- 

stemmed emergent vegetation such as sedges 

and grasses. Egg masses are bundles of individ- 

ual eggs bound together into a jelly mass. Refer 

to field guides and seek the help of biologists 

and herpetologists to identify the species. 

Tadpole stage: (Amphibians only) Record the 

number of individual amphibians in the tadpole 

stage. Tadpoles are found in the water. The 

tadpole stage refers to any amphibian juvenile 

that swims in the water and is a tadpole or a 

tadpole with legs. Tadpoles may be found dur- 

ing the aquatic survey. 

Juveniles: (Amphibians and Reptiles) Record 

the number of juveniles of each species found. 

Juveniles may be found during the aquatic and 

the terrestrial surveys. 

Adults: (Amphibians and Reptiles) Record the 

number of adults of each species found. Adults 

may be found during the aquatic and terrestrial 

surveys. Look under rocks and dead logs and 

within dense stands of vegetation. 

Behavior: You may use this column to record 

any additional information about the behaviors of 

the reptiles and amphibians observed. The fol- 

lowing is a list of behaviors you may choose from 

and their meanings. If you observe a behavior 

that does not fit into any of these categories, 

write “other” and describe the behavior briefly. 

@ Feeding 

@ Calling 

@ In motion - running, walking, scurrying 

@ Hunting - stalking or killing prey 

@ Fighting - aggressive behavior toward other 

individuals 

@ Nesting - building any sort of nest, burrow 

or den 

@ Mating 

@ Sunning - lying in the sun 

@ Sleeping 

@ Dead - use when you find carcasses 

@ Other - use when none of the above describe 

the behavior 

Evidence: List the evidence you find of reptile 

and amphibian presence. Use the following list 

to describe the evidence you find. If the evi- 

dence you find does not correspond to anything 

on the list, write “other” in this column and 

describe the evidence briefly. 

@ Tracks - turtles, snakes 

@ Skin - snakes, lizards 

@ Nest 

@ Burrow 

@ Carcass - dead body 

@ Other - use when the evidence does not 

match any of the above 

Izaak Walton League of America 
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Jwner (name and address): 
  

  
  

rrvesTigator (name and address): 
  

  
  

Contact — (if different from above): 
  

  
  

Clear/sunny Partly Cloudy Overcast i S howers 

Fog ___ Snow ___ Other (describe): 
  

“nd (mph, or estimate:still - S, low - L, moderate - M, high-H) Air temp; 

(high ~ H, medium - M,low - L) Source of noise: 

gy type(s): Frog call survey Aquatic survey  ___ Terrestrial survey 

Frog Call Survey Data Table 

far @ 

  

  

  

  

  

    
              

Izaak Walton League of America    
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Frog Call Survey Data Table (continued) 

  

  

  

  

  

                  
Aquatic and Terrestrial Survey Data Table 

  

  

  

  

  

                      
*Record the number observed 

Izaak Walton League of America  
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  Level IT — Mammal Survey Instructions 
        

Date: Enter today’s date, including year. 

Wetland address: Describe the wetland loca- 

tion using a street address (corner of Lombard 

Street and Seems Highway) or any other clear 

description of the wetland location (behind 

Geoffrey High School on Light Street). Attach 

a photocopy of a street map or topographic map 

with the wetland location circled. 

County, city, state: Enter the county, city and 

state in which the wetland is located. 

Wetland Owner (name and address): Enter 

the name, address and phone number of the 

person, company, government agency or other 

group which owns the wetland. 

Field Investigator (name and address): 

Enter your name, address and phone number. 

Project Contact — (if different from above): 

If there is someone other than yourself who 

should be contacted for more information about 

your wetland monitoring effort, (for example, 

the leader of your monitoring team), enter that 

person's name and address. If you (the person 

named as field investigator) are the person who 

should be contacted for additional information, 

write N/A on this line. 

Station No. and location: Record the number 

and location of the station. All mammal sam- 

pling station numbers should be a letter M fol- 

lowed by a number (M1, M2,M3). If you use a 

point along a transect, the location is the tran- 

sect number and the number of feet away from 

the baseline. T2, 40 feet means the station is 

located 40 feet away from the baseline along the 

second transect. 

Weather: Place a check mark next to the list- 

ing that best describes the weather conditions at 

the time of the survey. This is important 

because weather conditions such as cloud cover, 

air temperature and wind may affect wildlife 

activity. A good reference for weather condi- 

tions can be found the following day in your 

local newspaper. 

Clear/sunny — 0-10% cloud cover 

Partly cloudy — 10-90% cloud cover 

Overcast — 90-100% cloud cover 

Rain — 1/3” of rain in 24 hours, light 

steady rainfall 

Showers — 1/3 to 1” of rain in 24 hours, 

intermittent and variable in intensity 

Storm — 1” or more of rain in 24 hours, usually 

accompanied by winds 

Fog — mark only if fog is present at the time of 

the survey 

Snow — mark only if snow is falling during the 

monitoring 

Other — use the blank after other to indicate 

any other conditions not covered 

Wind: If you know the miles per hour, which 

may be obtained from a weather report, enter 

the number and circle mph. Otherwise, esti- 

mate the severity of the wind. Enter S for still, 

L for low, M for moderate and H for high. 

Still — no wind 

Low — leaves rustle 

Moderate — large branches sway 

High — trees in motion, walking difficult 

IF THE WIND CONDITIONS ARE HIGHER THAN 

THOSE DESCRIBED, IT IS PROBABLY NOT SAFE 

FOR YOU TO MONITOR UNTIL THE WIND CON- 

DITIONS IMPROVE. 

Izaak Walton League of America  
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Air temperature: Use a thermometer in the 

field to determine the air temperature. Record 

the degrees in the “____F” space if you use a 

Fahrenheit thermometer or in the “____ C” 

space if you use a Celsius thermometer. 

Noise level: Noise level also may affect wildlife 

activity. Each monitor in a team may have his 

or her own idea of what high, moderate and low 

noise levels are. You will need to establish con- 

sistent criteria for each level. You may want to 

use the following criteria for traffic noise: steady 

traffic noise = high, 10 cars per minute = mod- 

erate, 1 car per minute = low. Record the 

source of noise. 

Quiet Observation Start/End time: This 

applies only to the period of quiet observation of 

mammals from the edge of the wetland. The 

start time is the time you start observing mam- 

mals. Do not use the time that you first arrive 

at the station. You should give yourself at least 

five minutes after you arrive at the station to 

stand quietly before looking for mammals. The 

end time is the time you stop observing mam- 

mals. Because mammals are wary around 

humans, you may have to wait a long while 

before visually noting or hearing them. Try to 

observe for at least a half hour and observe for 

the same amount of time at each station. 

Quiet Observation Data Chart 
Common Name (genus/species): Record the 

common name of each species observed in this 

column. This survey only asks for presence or 

absence of each mammal species, not number 

of individuals. Make only one entry for each 

species. Also record the genus and speciés 

name for each species in this column. -You may 

need to look up the scientific names and fill 

them in later. 

Method of Observation (sight, sound): 

Indicate the method of observation. The 

Izaak Walton League of America 

Handbook for Wetlands Conservation and Sustainability 

method of observation for the quiet observation 

section will be either “sight”, which means you 

saw the mammal, or “sound” which means you 

heard the mammal. Although you should only 

make one entry under the species observed col- 

umn for each species, you may observe mam- 

mals of the same species in several ways. 

You may also want to take notes on a sketch 

pad. Write the monitoring station number and 

date at the top of each page. Use the sketch 

pad to draw any unknown species and to note 

any mammals you see before or after monitoring 

or in areas of the wetland other than the moni- 

toring stations. Do not record any of this infor- 

mation on your data forms. Use a new sketch 

pad page for each monitoring station and clip 

sketch pad pages to the appropriate data forms. 

You may also want to take photographs. See 

photo points instructions for information about 

how to keep records of photographs taken. 

Age (Adult/Immature): Fill in this column if 

you can tell whether the mammal is an adult or 

immature. 

Sex (M/F): Fill in this column if you can tell 

whether the mammal is male or female. 

Behavior: You may use this column to record 

any additional information about the behaviors 

of the mammals observed. The following is a 

list of behaviors you may choose from and their 

meanings. If you observe a behavior that does 

not fit into any of these categories, write “other” 

and describe the behavior briefly. 

@ Feeding - grazing, cracking nuts, eating car- 

rion, eating a fresh kill, babies drinking moth- 

er's milk 

@ Alert - standing still and tense, at attention 

@ Running 

@ Hunting - stalking or killing prey 
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@ Fighting - aggressive behavior toward other 

individuals 

@ Nesting - building any sort of nest, burrow 

or den 

@ Mating 

@ Nursing - use to describe the mother’s 

behavior when feeding babies 

@ Grooming - licking, scratching, sharpening 

nails 

@ Sunning - lying in the sun 

@ Playing - non-aggressive play with other 

individuals 

@ Sleeping 

@ Dead - use when you find carcasses 

@ Other - use when none of the above 

describe the behavior, then briefly describe 

the behavior 

Remember to record the end time of the quiet 

observation section. 

Evidence of Mammal Presence 

Data Chart 

After the quiet observation section has been 

completed, follow the instructions under 

General Procedure (V and VI) to set up a 50 

square foot plot in which to search for evidence 

of mammal presence. 

Evidence: List the evidence you find of mammal 

presence. Use one row for each different piece of 

evidence you find. Use the following list to describe 

the evidence you find. If the evidence you find does 

not correspond to anything on the list, write “other” 

in this column and describe the evidence briefly. 

@ Tracks - foot prints and tail prints in dirt or 

snow (you may want to look for tracks after a 

snowfall because they are very easy to see) 

@ Food scraps - cracked nutshells, partially 

eaten carcass 

@ Foraged vegetation - any vegetation with 

chew marks 

@ Scat - droppings 

@ Homes - burrows, nests 

@ Dams - log dams blocking water flow 

@ Fur - scraps of fur stuck to vegetation, in 

burrows or on ground 

@ Carcass - dead body of mammal 

@ Other - use when the evidence found does 

not correspond to any of the above and 

briefly describe the evidence 

Sketch No.: If you find a track that you can't 

identify or other pieces of evidence that you 

wish to sketch, record a number for the sketch 

in this column. Use the sketch area on this 

page of the data sheet and label it with the 

number recorded in the column. (Note — you 

do not need to make a sketch of every piece of 

evidence). 

Type/Size of Mammal: If you cannot tell 

what species of mammal left the evidence you 

observe, describe what the evidence tells you 

about the type of mammal this is. For example, 

if you find a hollowed out log with fur strands 

and you think it may be a shelter for a small 

mammal, but you don’t have enough evidence to 

determine the species of mammal, write small 

mammal in this column. Put a question mark 

(?) in the Common Name column to indicate 

that it this information is unknown. 

Common Name (genus/species): If you are 

able to tell the species of mammal by the evi- 

dence found, enter it here. 

If a column in the table doesn't apply to the evi- 

dence you found, draw a line through that col- 

umn to indicate that it does not apply. In the 

sample table above, the first piece of evidence 

found is Tracks. The field investigator knows 

these are squirrel tracks, so the Type/size of 

Mammal doesn't apply. The field investigator 

draws a line through the Type/size of Mammal 

column for the first entry. In the second entry, 

the field investigator draws a line through the 

Sketch No. column because she did not sketch 

the Foraged Vegetation. She can't determine the 

type of mammal from the evidence, but she can 

Izaak Walton League of America 
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tell from the size of the tooth marks on the tree Sketch Evidence of 

and their height above that ground that this Mammal Presence Below 
mammal has large teeth and is low to the ground. ~~ Label each sketch you make of evidence found 
Therefore, she writes “large teeth” and “short” with the corresponding number from the Sketch 
under Type/Size of Mammal and puts a question Number column in the Evidence of Mammal 

mark under the Common Name column. Presence Data Chart. 
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Wetland address: 
  

  County: 

Wetland Owner (name and address):   

  

  

Field Investigator (name and address):   

  

  

Project Contact — (if different from above):   

  

  

Monitoring Station No. and location: 
  

Weather: Clear/sunny Partly Cloudy Overcast Rain Showers 

  
Storm ___Fog ___ Snow ___Other (describe): 

Wind: ___ (mph, or estimate:still - S, low - L, moderate - M, high-H) Airtemp:__F___C 

Noise level: (high =H, medium - M,low -L) Source of noise: 

Quiet Observation Start time: End time: 

Quiet Observation Data Chart 

  

  

  

  

              
  

Izaak Walton League of America  
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Evidence of Mammal Presence Data Chart 

  

  

  

              

Sketch Evidence of Mammal Presence Below 
Label each sketch you make of evidence found with the corresponding number from the Sketch Number column in the Evidence 
of Mammal Presence Chart. 

Izaak Walton League of America  
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ream Quality Survey Instructions 
  

Conducting a stream quality survey can help 

you determine if your stream is healthy. 

Accurately filling out the SOS Stream Quality 

Survey form will help you notice and document 

changes in stream water quality. You may want 

to contact local and state agencies first to deter- 

mine if your state is interested in using your 

data, if the state already is monitoring your 

stream, or if there already are volunteer projects 

underway in which you can participate. 

Surveying stream macroinvertebrates, organisms 

such as insects and crayfish large enough to be 

seen by the unaided eye, will help you to assess 

the health of your stream. Many stream dwelling 

organisms are sensitive to changes in water qual- 

ity, and their presence or absence can serve as an 

indicator of environmental conditions. 

Macroinvertebrates are easy to find. By following 

the technique below and filling out the SOS 

Stream Survey, you can diagnose your stream’s 

water quality. Before you choose a site to moni- 

tor you should follow these SOS golden rules: 

@ Check with state and county agencies to 

make sure you are not disturbing a survey 

area used by government agencies (over-mon- 

itoring may harm the stream); 

@ Review your safety fact sheet, “Safety and 

Fun in the River,” and carefully prepare for 

your trip; and, 

@ Always contact local landowners before mon- 

itoring to make sure you are not trespassing. 

Ask for permission if you need to cross pri- 

vate land. Most landowners will give permis- 

sion for your study and may even want to 

help you conduct your survey. 

Monitoring should be conducted at the same 

station (location), each time you sample during 

the year. If you want to monitor several stations 

on your stream, make sure the stations are 

spaced no closer than one quarter-mile. If the 

stations are spaced more closely, you might 

monitor your stream so thoroughly that you 

become the main impact to water quality. For 

example, if you want to monitor a one mile seg- 

ment of a stream, you can have a maximum of 

four monitoring locations. Be sure to revisit the 

same exact station each time so that your results 

will be comparable over time. 

Carefully record the location of your monitoring 

station on your SOS Stream Survey form. 

Include roads, bridges and significant landmarks 

when noting your monitoring location. If you can 

locate your station on a topographic map, you 

should also record your station according to lon- 

gitude and latitude. That will allow people to 

locate your station from anywhere in the world 

and allow you to easily describe your location to 

government officials. A free catalogue of topo- 

graphic maps is available from the U.S. 

Geological Survey (USGS) at (800) USA-MAPS. 

If you are monitoring more than one station you 

should begin monitoring downstream and move 

upstream as you survey each location. This will 

prevent macroinvertebrates disturbed by your 

first test from washing downstream and getting 

caught in your net a second time. Each station 

survey should record only the organisms present 

at that particular location and not those dis- 

turbed (and counted!) in previous tests. 

Monitoring should be conducted four to six 

times per year at each station you are monitor- 

ing. Monitor once each in the spring, summer, 
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winter, and fall and then at two other times. 

Good “other times” include after floods, oil 

spills, or other events that potentially could 

impact water quality. These extra surveys, when 

compared to your regular seasonal surveys, will 

help to determine water quality impacts. 

Monitoring once each season will accurately 

record the yearly cycle of life in your stream. 

Less frequent monitoring, while still useful, will 

not allow you, state biologists, or other persons 

interested in your stream to get the complete 

“full picture” of life in your stream. 

When scheduling your monitoring events, 

remember that excessive monitoring can 

become the major threat to stream health. In 

general, monitoring stations should have two 

months to “recover” from a monitoring event. It 

is crucial to the integrity of your data that you 

do not over monitor your stations. There is some 

flexibility in this rule. For example, if an oil spill 

occurs, you might want to monitor your stream, 

even if you have done your six surveys for the 

year. The data you collect might be the only 

data available on the immediate impacts of the 

spill. Be sure to follow safety precautions from 

“Safety and Fun in the River.” Do not monitor 

streams with strong oil or chemical odors. 

Muddy Bottom Sampling 

The Muddy Bottom Sampling Method was writ- 

ten by the Izaak Walton League for use by vol- 

unteers involved in sampling streams that do not 

have rocky bottoms or “rifles”, but are instead 

composed of muddy or sandy substrate, over- 

hanging bank vegetation and submerged woody 

and organic debris. This method was created to 

enable sampling of streams where kick-seining 

techniques would not yield the best representa- 

tive sample or allow easy collection from the 

most productive aquatic habitats. 

Monitoring is conducted using an aquatic D- 

Frame net with 1/32 inch mesh and a four foot 

Izaak Walton League of America 
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pole. The dip net is used to provide ease of sam- 

pling when working in streams and rivers with 

muddy, sandy or soft bottoms in which a wide 

variety of habitat must be sampled in order to 

collect many different kinds of organisms. (See 

the Student Resource List for ordering informa- 

tion or the Appendix for instruction on how to 

make a net.) 

Equipment: 

@ One D-Frame aquatic dip net with mesh of 

1/32 inch 

@ Plastic shallow pan 

@ SOS stream insects and crustaceans identifi- 

cation card and survey sheets 

@ Specimen jars 

@ Fahrenheit thermometer with metal backing 

@ Two small magnifier boxes 

@ Magnifying glass 

@ One screen bottom bucket with a mesh of 

1/32 inch (optional) 

@ Tweezers or forceps (optional) 

@ Ice cube trays for sorting organisms (optional) 

@ Clipboard (optional) 

Before monitoring, you should become familiar 

with the four main habitats of muddy bottom 

streams: steep banks/vegetated margins, silty 

bottom with organic matter, woody debris with 

organic matter, and sand/rock/gravel/substrate. 

Look for these habitats in the section of stream 

in an area up to 50 feet upstream from the mon- 

itoring station. 

To provide for accuracy of collection and com- 

parability of data from one station to another, 

scoop the stream a total of 20 times. Each scoop 

involves a forward motion of one foot. The D- 

frame net is one foot wide. Thus, one scoop 

equals one square foot, and you will monitor a 

total area of 20 square feet. 

You should identify the location of the four main 

habitat types, and then collect the following 

numbers of scoops from each habitat: 
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@ 10 scoops from steep banks/vegetated margins 

@ 3 scoops from silty bottom with organic matter 

@ 4 scoops from woody debris with organic 

matter 

@ 3 scoops from sand/rock/gravel/substrate. 

Following are simple descriptions of the habitat 

types and collection techniques for each habitat: 

Steep banks/vegetated margins 

This habitat is the area along the bank and the 

edge of the waterbody consisting of overhanging 

bank vegetation, plants living along the shore- 

line, and submerged root mats. Vegetated mar- 

gins may be home to a diverse assemblage of 

dragonflies, damselflies, and other organisms. 

Move the dipnet in a-bottom-to-surface motion, 

jabbing at the bank to loosen organisms. Each 

scoop of the net should cover one foot of sub- 

merged area. 

Silty bottom with organic matter 

Silty substrates with organic matter can be 

found where the water is slow moving and 

where there is overhanging vegetation or other 

sources of organic matter. These silty substrates 

harbor burrowing organisms such as dragonflies 

or burrowing mayflies. Samples are collected by 

moving the net forward (upstream) with a jab- 

bing motion to dislodge the first few inches of 

organic layer. 

Woody debris with organic matter 

Woody debris consists of dead or living trees, 

roots, limbs, sticks, cypress knees and other 

submerged organic matter. It is a very important 

habitat in slow moving rivers and streams. The 

wood helps trap organic particles that serve as a 

food source for the organisms and provides shel- 

ter from predators, such as fish. 

To collect woody debris, approach the area from 

downstream and hold the net under the section 

of wood you wish to sample, such as a sub- 

merged log. Rub the surface of the log for a total 

surface area of one foot. It also is good to dis- 

lodge some of the bark as organisms may be hid- 

ing underneath. You also can collect sticks, leaf 

litter, and rub roots attached to submerged logs. 

Be sure to thoroughly examine any small sticks 

you collect with your net before discarding 

them. There may be caddisflies, stoneflies, riffle 

beetles, and midges attached to the bark. 

Sand/rock/gravel/substrate 

In slow moving streams, bottoms are generally 

composed of only sand or mud because the 

velocity of the water is not fast enough to trans- 

port large rocks. Large rocks provide the most 

productive habitat. Sometimes, you may find a 

gravel bar located at a bend in the river. An area 

- of the stream where the water is bubbling over 

the rocks is called the riffle. The bottom can be 

sampled by moving the net forward (upstream) 

with a jabbing motion to dislodge the first few 

inches of gravel, sand, or rocks. You may want to 

gently wash the gravel in your screen bottom 

bucket and then discard gravel in the river. 

If you have large rocks (greater than two inches 

diameter) you should also kick the bottom 

upstream of the net to dislodge any burrowing 

organisms. Remember to disturb only one foot 

upstream of the net for each collection. 

Each time you sample you should sweep the 

mesh bottom of the D-Frame net back and forth 

through the water (not allowing water to run 

over the top of the net) to rinse fine silt from 

the net. This will avoid a large amount of sedi- 

ment and silt from collecting in the pan and 

clouding your sample." 

After collecting your samples, dump the net into 

a shallow white pan filled with a few inches of 

river water. You should dump your debris into 

your pan of water after every three scoops to 

avoid clogging the net. Dumping your net peri- 
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odically also will prevent you from having to sort 

a great deal of debris all at once. Collect organ- 

isms from your pan and place like organisms in 

ice cube trays for identification. 

You also may want to sort your insects into look- 

alike groups as you pick them. This will make 

your identification quicker when you are ready to 

record results on your survey form. You can use 

plastic ice cube trays to do this. For example, put 

all organisms with legs in one section and all 

organisms with no legs in another section, etc. 

Rocky Bottom Sampling 
Your SOS Kit contains instructions for making 

your own stream monitoring net, called a kick- 

seine. Nets also can be purchased (see Student 

Resource List). If your stream has only a mud 

bottom with no rocks at all, see Muddy Bottom 

Sampling Instructions. 

Equipment: 

@ Kick seine (a fine 3 x 3 ft. net with 1/16 in. 

mesh and supporting poles on each side) 

@ Plastic shallow pan 

@ SOS stream insects and crustaceans identifi- 

cation card and survey sheets 

@ Specimen jars 

@ Fahrenheit thermometer with metal backing 

@ Two small magnifier boxes 

@ Magnifying glass 

@ Tweezers or forceps (optional) 

@ Ice cube trays (optional) 

@ White pillow case or plastic trash bag 

(optional) 

@ Clipboard (optional) 

1. Selecting a site: Select a riffle typical of the 

stream, that is, a shallow fast-moving area 

with a depth of 3-12 inches and cobble-sized 

stones (2-10 inches) or larger. 

2. Positioning the net: Place the kick seine or 

screen at the downstream edge of the riffle. 

Be sure that the bottom of the seine or 

Izaak Walton League of America 
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screen fits tightly against the stream bed so 

that no insects escape under the net. You 

may want to use rocks to secure the net 

against the stream bottom. Also, don't allow 

any water to flow over the top of the net. 

Collecting the sample: Monitor the stream 

bed for a distance of 3 feet upstream of the 

kick-seine. Firmly and thoroughly rub your 

hands over all rock surfaces (top, sides, and 

bottom) to dislodge any attached insects. 

Carefully place any large rocks outside of 

your 3 foot sampling area after you have 

rubbed off any macroinvertebrates. Stir up 

the bed with hands and feet until the entire 

3 foot square area has been worked over. All 

detached insects will be carried into the net. 

Then for at least 60 seconds, kick the stream 

bed with a sideways shuffling motion towards 

the net. Disturb the first few inches of sedi- 

ment to dislodge burrowing organisms. 

Removing the net: When step 3 is com- 

pleted, remove the seine with a forward- 

scooping motion. Hint: Before removing the 

net, rub any rocks that you used to anchor 

the net to the stream bottom and remove the 

rocks from the bottom. Firmly grab the bot- 

tom of the net so that your sample does not 

fall from the net. The idea is to remove the 

net (or screen) without allowing any insects 

to be washed under, washed from the net 

surface, or fall off the net. 

Picking your sample: Place the net on a 

flat, well-lit area. Using tweezers of fingers, 

pick all the insects from the net and place 

them in your collecting container (half full of 

water). Any creature that moves, even if it 

looks like a worm, is part of the sample. 

Look closely, since most insects are only a 

fraction of an inch long. 

You may want to place a white trash bag or pil- 

low case under the net before picking the sam- 

ple to catch any tiny critters that crawl through 

the net. You might also want to use a watering 
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can to periodically water your net. Critters will 

stop moving as the net dries. Occasionally wet- 

ting the net will cause the insects to move, mak- 

ing them easier to spot. Watering the net is 

especially important on hot, dry days. 

You also may want to sort your insects into look- 

alike groups as you pick them. This will make 

your identification quicker when you are ready to 

record results on your survey form. You can use 

plastic ice cube trays to do this. For example, put 

all organisms with legs in one section and all 

organisms with no legs in another section, etc. 

Identification 

Once organisms are collected through either the 

Rocky Bottom or Muddy Bottom Methods, they 

are sorted and identified using the Save Our 

Streams Insects and Crustaceans Card. It is 

important to note that not all organisms you 

may find in your stream are listed on the card. 

For instance, macroinvertebrates such as 

whirligig beetles, water striders, and predaceous 

diving beetles are not included on the survey 

sheet. They are surface breathers and do not 

provide any indication of the dissolved oxygen 

content of the water. 

Specimens can be put into magnifier boxes to 

ease identification. Use characteristics such as 

body shape, number of legs, tails and antennae, 

size, color, swimming movement, and gill loca- 

tions to identify organisms. When using the bug 

card, remember to read the descriptions for 

each organism. Also remember that the lines on 

the bug card indicate the sizes of the organisms. 

However, if you catch a young macroinverte- 

brate that has just hatched and has not yet 

reached full size, it may be smaller than indicat- 

ed on the bug card. 

To identify the organisms use body shape, size 

and other characteristics (number of legs and 

tails), since the same family can vary in size and 

color (Refer to the SOS bug card and the SOS 

booklet, “Stream Monitor's Guide to Aquatic 

Macroinvertebrates”). Volunteers also can call the 

SOS toll-free help line at (800) BUG-IWLA. 

Ask yourself the following questions to identify 

an organism: 

1) How large is the organism? 

2) Is the body long and slender, round, or 

curved? 

3) Does the organism have any tails? How 

many? 

4) Does the organism have any antennae? 

5) Does the organism have legs? How many? 

Where? 

6) Is the body smooth and all one section or is 

it segmented (two or more distinct sections)? 

7) Does the organism have any gills (fluffy or 

plate-like appendages)? 

8) Where are the gills located? Sides, back, 

underside, under its legs? 

9) Does it have pinching jaws like a beetle lar- 

vae’? 

10)Are any legs or antennae missing because 

they were broken off in the net? 

11)What color is the organism? 

12) Does the organism swim under water or 

remain on the surface? 

After identifying your organisms, record your 

results on the SOS Stream Quality Survey 

sheet. Specimens are returned to the stream 

after sampling is completed. The SOS survey 

also includes information relating to habitat and 

physical parameters of the stream. Tabulate your 

results to determine the water quality using the 

instructions on the survey sheet. Use letters to 

indicate the number of each type of organism 

(A=1-9, B=10-99, C=100 or more). Add the 

number of letters in a column and multiply by 

the index value at the bottom of the column. 

Add the subtotal for each column to arrive at 

your final stream rating. 

Izaak Walton League of America 
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You will notice that the letter (A, B, or C) does 
not affect the final rating score of excellent, 
‘good, fair or poor. This is because the SOS sur- 
vey is based primarily on diversity, not the num- 
ber of individual organisms found. The letters 
are valuable, however, because they document 
changes in populations over time. For instance, 
your spring survey has only C's in the pollution 
sensitive column and only A's in the pollution tol- 
erant category. In your next survey, you find only 
A's in the sensitive range and Cs in the tolerant 
range. You might conclude that overall water 
quality was becoming poorer because popula- 
tions of the tolerant organisms are increasing (A 
to C) while those in the sensitive category are 
decreasing (C to A). You should monitor for an 
entire year to get a clear picture of your stream 
and consult with state biologists from your water 
regulatory agency to discuss your findings. 

Studying the Find 
You may want to check another spot about a 
quarter mile upstream. If you find a decrease in 
water quality, check the stream for new dis- 

charge pipes, evidence of erosion, farm runoff, 
and other possible sources of stream pollution. 

Stream Problems and Their Impact on 
Stream Organisms 
1. PHYSICAL PROBLEMS may include 

excessive sediment from erosion, street 
runoff, or discharge pipe. Sediment may: cre- 
ate poor riffle characteristics; contribute to 
excessive flooding; reduce flow; change tem- 
perature; and smother aquatic life. The result 
is usually a reduction in the number of all 
animals in the study area. 

2. ORGANIC POLLUTION is from exces- 
sive human or livestock wastes or high nutri- 
ent enrichment from farm or yard runoff. 
The result is usually a reduction in the num- 
ber of different kinds of insects, leaving more 
collectors/scrapers (such as the caddisflies). 

3. TOXIC POLLUTION includes chemical 
pollutants such as chlorine, acids, metals, 
pesticides, and oil. The result is usually a 
reduction in the number of insects. 

When considering land use as the controlling 
factor in stream quality, look not just at the area 
visible from the stream, but at all the land drain- 
ing to the stream - the watershed. If the stream 
drains an intensely developed area, do not be 

  

  

  

Macroinvertebrate Count and Water Quality 
  

If you find: 

Little variety of insects, with 

great abundance of each kind 

Only one or two kinds of insects 

in great abundance 

A variety of insects, but only 

a few of each kind, or no insects, . 

but the stream appears clean 

Look for: 

Water overly enriched with organic 

matter 

Severe organic pollution 

Toxic pollution     

Izaak Walton League of America 

Handbook for Wetlands Conservation and Sustainability 
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surprised if no organisms are found. Should this 

be the case, consider visiting a forested or agri- 

cultural stream for sampling comparison. You 

may be surprised at the different types of organ- 

isms you find. 

Pollution sources causing poor or fair stream qual- 

ity include sewage treatment plants, industries, 

construction sites, sewer overflows, landfills, and 

mining operations. A pollution source can be 

identified by sampling the stream at one quarter 

mile intervals upstream from the initial sampling 

point (where a pollution impact is suspected) 

until quality improves. The pollution sources 

should be located somewhere between the point 

where degraded conditions were first found and 

the point where water quality improves. 

Explanation of Survey Form Questions 
The SOS survey form asks a number of ques- 

tions about the land and vegetation surrounding 

the stream. These questions will help you char- 

acterize the quality of stream habitat and its 

ability to support a healthy population of stream 

organisms. The land use information also will 

paint a picture of your stream for other people 

who might review your survey form. Guidelines 

for correctly answering these questions are given 

below. Questions where the answer is obvious 

are not explained. You should record answers 

based on the area that is upstream from your 

monitoring site. Generally, you should record 

the data for the area that you can see. For land 

use information, include land uses for one mile 

upstream from your site or the section of stream 

you have adopted (i.e. one quarter mile). 

Fish indicators: The survey form asks if fish 

are present. Different fish have different toler- 

ances to pollution. The type of fish present may 

indicate the type of water quality expected. You 

should not include fish that are stocked and do 

not survive through the winter or do not suc- 

cessfully reproduce from year to year. For exam- 

ple, trout are pollution sensitive fish, but the 

presence of trout is not a good water quality 

indicator if the fish are stocked by a state sport 

fishing program and only live for a few weeks. 

The question concerning barriers to fish move- 

ment is important to consider because the 

absence of certain fish types in your stream sec- 

tion may be due to a dam or other large 

impoundment, not because of the water quality. 

Note on your survey form if the dam(s) is 

upstream or downstream and the distance(s) 

from your survey site. Waterfalls should only be 

recorded if they are large enough that a fish could 

not reasonably jump over them or swim around 

them. Usually, waterfalls of a few feet or less are 

not impediments to upstream movement of fish. 

Surface Water Appearance: You can check 

more than one of the colors listed, but not all of 

them. Note if strange colors are present 

throughout the stream or only in one section, 

such as immediately below a discharge pipe or 

highway runoff culvert. 

Stream Bed Deposits: Record the general 

overall appearance of the stream bottom. If the 

stream bed does not have any apparent coating 

you may note it as other and write in “normal.” 

Questions about stream banks and vegetation: 

Remember to look at both sides of the streamOs 

banks. When questions ask for a percentage, 

use the information for both the left and right 

bank and combine values. For instance, if one 

side of the bank is completely bare from erosion 

while the other side is well-vegetated, you 

should record the percent of bank coverage as 

50% (one half is covered and the other is not). 

When recording total percentages of shrubs, 

grasses, and trees, you should also look at 

both sides of the bank. However, if one side has 

artificial structures such as rock rip rap or con- 

crete you will have to account for such ground 

|zaak Walton League of America 

   



ality Survey 

s 
  

cover. For instance, if the left side of the bank is 

not, vegetated you cannot have more than 50% 

of shrubs, grasses and trees total when you add 

those values together. 

Rocky bottom riffle composition: This ques- 

tion refers to the 3 x 3 foot area of stream sam- 

pled for rocky bottom sampling techniques with a 

kick-seine net. You do not have to fill out this 

question when using the muddy bottom sampling 

technique. Simply check off the number of 

scoops taken from each of the four types of 

muddy bottom stream habitats found in the next 

question on the survey form (muddy bottom only). 

If you used a kick-seine to conduct the Rocky 

Bottom sampling technique answer this question 

before you disturb the site. The organisms you 

collect are most abundant in riffles composed of 

predominantly cobble-sized stones (>70% cob- 

bles is a good riffle habitat). Start with the 

largest rocks first when recording bed composi- 

tion. If you don't have any boulders (rocks > 10 

inches), write )%. Record the amount of cobble- 

sized stones and continue until your percentages 

equal 100%. A typical riffle in a medium gradient 

stream might be recorded as 5% boulders, 65% 

cobbles, 15% gravel, 10% sand and 5% silt. 

Ranges are given on the survey form for the rock 

sizes. For the smaller rock sizes, remember that 

silt feels like talcum powder and sand feels gritty. 

If your riffle had 40% silt, 10% gravel and no 

cobbles, you should either find another station to 

monitor or switch to the muddy bottom sampling 

technique. 

Algae: Algae feels slimy and you will notice it as 

you rub rocks during monitoring. A great deal of 

algae may indicate a nutrient enrichment prob- 

lem. Sometimes you will find more algae in 

Spring after snow melt releases extra nutrients to 

the stream. However, you will want to notice the 

percent and type of algae present in your stream 

to make sure it is not increasing over time. 

Izaak Walton League of America 
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Land Uses in the Watershed: The SOS 

Survey form asks if land use impacts are high 

(H), moderate (M), slight (S) or none (N). 

Although these questions are somewhat subjec- 

tive, determining the impact is easy and 

straightforward. Note “H” for a land use if it 

comprises the majority of land in the watershed 

and is polluting the stream, such as a stream 

traveling through strip-mined land. Mark “H” if 

the land use has a severe impact on stream 

quality even though the land use does not utilize 

a great deal of land, such as a construction site 

which has caused the stream to be full of silt 

and muddy water. Note “M” if the land use is 

definitely contributing to stream degradation, 

but is not the major cause for degradation (or is 

one of many causes). For example, parking lot 

runoff and trash from a shopping mall may con- 

tribute significantly to stream pollution, but may 

not be the only cause of stream degradation. 

Note “S” for a land use if its impacts are slight 

in polluting the stream. For example, although a 

farm may be present, good farming practices 

and conservation measures may mean the pollu- 

tion impact is negligible. If the land use is pre- 

sent, but causing no pollution, write “N” for 

none. If the land use is not present do not write 

anything. Also, you should take the time to drive 

or walk your watershed before filling out this 

section to determine if these land uses are pre- 

sent and impacting the stream. 

For more information contact: 

Save Our Streams Program 

Izaak Walton League of America 

707 Conservation Lane 

Gaithersburg, MD 20878-0150 

E-mail: sos@iwla.org 

SOS Technmical Assistance Hotline: 

(800)BUG-IWLA 
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“Name of reviewer: 

Date reviewed: _. 

    Data sentto: 
APRIL 1994   

The purpose of this form is to aid you in gathering and recording important data about the health of your stream. By keeping accurate 

and consistent records of your observations and data from your macroinvertebrate count, you can document changes in water 

quality. Refer to the SOS insect card and monitoring instructions to learn how to trap and identify stream macroinvertebrates and 

how to complete this form. 

Station # Stream # of participants 
  

County. Group or individual   

Location   

Weather conditions (last 72 hours) 
  

Date Average streamwidth______ ~~ ft. Average stream depth 

Start Time End Time Flow rate: High Normal Low Negligible 

If conducting rocky bottom sampling, select a riffle where the water is not running too fast, the water depth is between 3-12 inches, 

and the bed consists of cobble-sized stones or larger. Monitored riffle area (3' x 3' square) Water depth in., in riffle. 

Water temperature Fe? C° ? Take 3 samples in the same general area. Count each separately and report the highest- 

scoring sample below. Sample reported of 3. 
If conducting muddy bottom sampling, take the required number of scoops from each habitat type: steep banks/vegetated margin 

(10 scoops), woody debris with organic matter (4 scoops), rock/gravel/sand substrates (3 scoops), and silty bottom with organic 

matter (3 scoops). 

MACROINVERTEBRATE COUNT 
Use the stream monitoring instructions to conduct a macroinvertebrate count. Use letter codes (A = 1-9, B = 10-99, C = 100 or more) 

to record the numbers of organisms found in a 3 foot by 3 foot area. Add up the number of letters in each column and multiply by the 

indicated index value. The following columns are divided based on the organism's sensitivity to pollution. 

  

SENSITIVE 

caddisfly larvae 

SOMEWHAT SENSITIVE 

beetle larvae 

TOLERANT 

aquatic worms 

hellgrammite 

mayfly nymphs 

gilled snails 

riffle beetle adult 

stonefly nymphs 

water penny larvae 

clams 

crane fly larvae 

crayfish 

damselfly nymphs 

dragonfly nymphs 

scuds 

blackfly larvae 

leeches 

midge larvae 

pouch (and other) snails 

sowbugs 

fishfly larvae 

alderfly larvae 

atherix 
  H

E
H
E
 

# letters times 1 = 

index value 

# lefters times 2 = 

index value 

# letters times 3 = 

index value     
      Now add together the three index values from each column for your total index value. Total index value = 
  

Compare this total index value to the following ranges of numbers to determine the water quality of your stream. Good water quality is 

indicated by a variety of different kinds of organisms, with no one kind making up the majority of the sample. Although the A, B, and C 

ratings do not contribute to the water quality rating, keep track of them to see how your macroinvertebrate populations change over time. 

WATER QUALITY RATING 

Excellent (>22) Good (17-22) Fair (11-16) Poor (<11) 

Izaak Walton League of America  
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Fish water quality indicators: Barriers to fish movement: : : 

[] scattered individuals LJ beaver dams Stream: 

1 scattered schools ; [J man-made dams re 

[J trout (pollution sensitive) - C1 waterfalls (>1 ft.) Station #: 

1 bass (somewhat sensitive) (J other HER 

{J catfish (pollution tolerant) 1 none Date: 
3 
{1 carp (pollution tolerant) 

  

      
Surface water appearance: Stream bed deposit (bottom): Odor: Stability of stream bed: 

[1 clear C1 grey [1 rotten eggs Bed sinks beneath your feet in: 

orange/red ii musky [_ no spots [1 clear, but tea-colored tl 

[J colored sheen (oily) 1 yellow oil [_| afew spots 

| foamy {1 black L] sewage _] many spots 

Cd milky (1 brown [! other 

[1 muddy 1 silt J none 

[J black [J sand 
J grey ._! other 

i other 

uN 

% bank covered by plants, rocks Good Fair Poor Algae color: Algae located: 

and logs (no exposed soil) is: >70% 30%-70% <30% bd light green L.. everywhere 

Stream banks (sides) LJ dark green [] in spots 

Top bank (slope and floodplain) i_} brown coated % of bed covered 

__ matted on stream bed 

—: hairy 

~~ 

{J >80% excellent % trees _! >80% severe % silt (mud) 

{1 50%-80% high % shrubs _. 50%-80% high % sand (1/16"-1/4"grains) 

J 20%-49% moderate % grass [} 20%-49% moderate % gravel (1/4"-2" stones) 

_] <20% almost none % bare soil [| «20% slight % cobbles (2"-10" stones) 

% rocks % boulders (>10" stones) 

% other 

Stream channel shade: Stream bank composition (=100%): Stream bank erosion: Riffle composition (=100%): 

¢ 

g 
¢ 

4 

§ 

{ 

{ 

{ 

( 

( 

{ 
{ 

; 

{ 
MUDDY BOTTOM ONLY: Record the number of scoops taken from each habitat type. Provide any details (mostly sand, little silt, 

etc.) to best describe the habitat. 

[} Steep bank/vegetated margin _! Rock/gravel/sand substrates 

[J Woody debris with organic matter i Silty bottom with organic matter 
  

Land uses in the watershed: Record all land uses observed in the watershed area upstream and surrounding your sampling site. 

Indicate whether the following land uses have a high (H), moderate (M), slight (S), or none (N) potential to impact the quality of your 

stream. Refer to the SOS stream survey instructions to determine how to assess H, M, S, or N. If the land use is not present in your 

watershed, leave the space blank. 

| Oil & gas drilling _ Sanitary landfill __ Trash dump 

[J] Housing developments | Active construction (i Fields 

Ll Forest 1 Mining (types) LJ Livestock pasture 

_J Logging _ Other 
[_! Cropland (types) 

highways, etc.) 

Are there any discharging pipes? [_ no _l yes If yes, how many? 
What types of pipes are they? __ runoff (field or stormwater) describe: 
[| sewage treatment | industrial: type of industry 

  

  

Did you test above and below the pipes to determine any change in water quality? Were changes noticed? NOTE: If you 

answer Yes, you must submit two different survey forms, one for above the pipe and one for below the pipe, to document your claim. 

  

Describe amount of litter in and around the stream as % of ground cover. Also describe the type of litter in and around the stream. 

  

Comments Indicate what you think are the current and potential future threats to your stream’s health. Feel free to attach additional 

pages or photographs to better describe the condition of your stream. : 
  

  

Save Our Streams Program — April 1994 
The Izaak Walton League of America » 707 Gonservation Lane ¢ Gaithersburg, MD 20878 © 800-BUG-IWLA 

Please feel free to copy and distribute this survey form. 

Izaak Walton League of America  



Insects and Crustaceans 
  

Group One Taxa 
Pollution sensitive organisms found in good quality water. 

Stonefly: Order Plecoptera. 1/2"- 11/276 legs with hooked tips, antennae, 2 

hair-like tails. Smooth (no gills) on lower half of body. 

(See arrow) 

Caddisfly:Order Trichoptera. Up to 176 hooked legs on upper third of body, 2 

hooks at back end. May be in a stick, rock or leaf case with its head sticking out. May 

have fluffy gill tufts on underside. 

Water Penny: Order Coleoptera. 1/4; flat saucer-shaped body with a raised 

bump on one side and 6 tiny legs and fluffy gills on the other side. Immature beetle. 

Riffle Beetle: Order Coleoptera. 1/4;oval body covered with tiny hairs, 6 legs, 

antennae. Walks slowly underwater. Does not swim on surface. 

Mayfly: Order Ephemeroptera. 1/4" 1"brown, moving, plate-fike or feathery   
gills on sides of lower body (see arrow), 6 large hooked legs, antennae, 2 or 3 long, t 

like tails. Tails may be webbed together. 

. Gilled Snail: Class Gastropoda. Shell opening covered by thin plate called operc 

lum. When opening is facing you, shell usually opens on right. 

Dobsonfly (Hellgrammite): Family Corydalidae. 3/4" - 4"dark-colored,6 | 

large pinching jaws, eight pairs feelers on lower half of body with paired cotton-like 

tufts along underside, short antennae, 2 tails and 2 pairs of hooks at back end. 

Group Two Taxa 
8 (Crayfish: Order Decapoda. Up t0 6" large claws, 8 legs, resembles small lobste 

9 Sowbug: Order Isopoda. 1/4”- 3/4, gray oblong body wider than its high, m 

than 6 legs, long antennae. 

Save Our Streams 
Izaak Walton League of America 

707 Conservation Lane . 

Gaithersburg, MD 20878-2983 

1(800)BUG-IWLA     
Bar lines indicate relative size. 
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Group Two Taxa connnuep 
10 Scud: Order Amphipoda. 1/4; white to grey, body higher than it is wide, swims sideways, 

1 

more than 6 legs, resembles small shrimp. 

Alderfly Larva: Family Sialidae. 1" long. Looks like small heflgrammite but has 1 long, 

thin branched tail at back end (no hooks). No gill tufts undemeath. 

Fishfly Larva: Family Corydalidae. Up to 1 1/2"long. Looks like small hellgrammite but 

often a lighter reddish-tan color, or with yellowish streaks. No gill tufts underneath. 

Damselfly: Suborder Zygoptera. 1/2"- 1;large eyes,6 thin hooked legs, 3 broad oar- 

shaped tails, positioned like a tripod. Smooth (no gills) on sides of lower half of body. (See arrow.) 

Watersnipe Fly Larva: Family Athericidae (Atherix). 1/4"- 17pale to green, tapered 

body, many caterpillar-like legs, conical head, feathery "homs” at back end. 

Crane Fly: Suborder Nematocera. 1/3"- 2;milky green, or light brown, plump caterpillar-like- 

segmented body, 4 finger-like lobes at back end. 

Beetle Larva: Order Coleoptera. 1/4"- 17 light-colored, 6 legs on upper half of body, 

feelers, antennae. 

Dragon Fly: Suborder Anisoptera, 1/2"- 2/large eyes, 6 hooked legs. Wide oval to round 

abdomen. 

18 Clam: Class Bivalvia. 

Group Three Taxa 
Pollution tolerant organisms can be in any quality water. 

19 Aquatic Worm: Class Oligochaeta. 1/4"- 2;can be very tiny; thin worm-like body. 

20 Midge Fly Larva: Suborder Nematocera. Up to 1/4; dark head, worm-like segmented 

body, 2 tiny legs on each side. 

21 Blackfly Larva: Family Simulidae. Up to 1/47one end of body wider. Black head, suction 

pad on other end. 

22 Leech: Order Hirudinea. 1/4"- 2; brown, slimy body, ends with suction pads. 

23 Pouch Snail and Pond Snails: Class Gastropoda. No operculum. Breathe air When 

opening is facing you, shell usually opens on left. 

24 Other Snails: Class Gastropoda. No operculum. Breathe air. Snail shell coils in one plane. 

Bar lines indicate relative size.  
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Key to General Plant Grou 
    

Main stem is woody, plant has winter buds at the base of the leal, signs of annual growth 

Woody plants 

Main stem is herbaceous (non-woody), no winter buds at the leaf base and no annual shoot 

growth go to step 2 

Plant is rooted in the soil; the stalk is free-standing or if in water, free-standing above the water's 

surface. Leaves, if present, are much longer than wide with parallel veins and typically have a 

prominent midvein. If leaves are round in cross section the midvein may be absent. 

Occasionally no obvious leaves. Erect stem round or triangular in cross section. Overall appear- 

ance thin and grass-like not broad and robust like cattail or a sunflower — Grass-like plant 

_ Plant is free floating (not rooted) or if rooted then leaves variously shaped, often lobed or dissect- 

ed, with or without a prominent midvein. Leaves flat or curved in cross section, never round. 

Stem round or angled in cross section, but never triangled. Overall appearance various, but no 

thin and grass-like or woody go to step 3 

Plant body typically small with scale-like leaves, gelatinous or without leaves and the body wavy. 

Plants are free floating just below the surface, rooted at or just above the water's surface in shel- 

tered areas or rooted below the water's surface. If rooted it may for a small colony of localized 

ground cover. Algae, Mosses and Liverworts 

. Typical flowering plant with a main stem and leaves; or the plant body is very small (<lem 

across) single unit with no apparent stem (duckweeds). The plant may be rooted or floating. The 

plant may be entirely below the water's surface, entirely above the water's surface or a combina- 

tion of both. May be a single plant or one of an extensive stand. Plant in is not woody, grass-like 

or an algae, moss or liverwort Forbs 

Woody plants include trees and shrubs. They are perennial plants; thus, each year they grow from 

the same rootstock and /or stem and increase in height and girth each year. Because wetlands soils 

are without oxygen, treees and shrubs that grow in wetlands have special adaptations to overcome 

this stress. Typical wetland woody plants include: 

Shrubs: Willows, dogwoods, spirea, alders, and cranberries 

Trees: Ash, willow, soft maple, box elder, cottonwood, elms, birches, Tamarck, spruces, white cedar 

and aspens 

Grasses and grass-like plants are very common in wetlands. This group includes the true grasses, 

true rushes and true sedges, which all have a grass-like appearance. They are all rooted in the ground 

and flower above the water surface. Cattails and iris are not included in this group. 

Grasses: Cannary grass, reed grass, foxtail, manna grass, barnyard grass, cut grass, giant reed, wild rice 

Izaak Walton League of America  



aeneral Plant Groups 
  

True Rushes:Rush and wood-rush 

Sedges: Sedges, bulrushes, spike rushes, nut-grasses, cotton-grass, And beak rushes 

Algae, Mosses and Liverworts all can be found growing in association with wetlands. The main 

body of these plants is either (1) an equally forking stem-like body (Mosses and the leafy liverworts), 

(2) a single wavy tear-dropped plant (Thallose Liverworts) or (3) a gelatinous ball (blue-green algae) 

floating at the water surface and the finely branched algae growing on the bottom of a wetland with 

hard water (muskgrass). These are often submersed plants which are very limp and droopy when not 

in the water. This grouping includes: 

Algae: Muskgrass, stoneworts, blue-green algae 

Mosses: Sphagnum, mosses 

Liverworts: Leafy liverworts and Thallose liverworts 

Forbs are very common and very diverse in wetlands. Leaves are variously shaped from 

very linear (much longer than wide) in pondweeds to broad (as wide as long or wider than long) as in 

the mints. Leaves may be arranged on opposite or alternate sides of the stem. Some forbs such as 

the duckweeds are free floating and appear as single or multiple lobed plant bodies. Included in this 

group are pondweeds, duckweed, smartweeds, loosestrife, bur-reeds, buttercups, ferns, horsetails, 

sunflowers, mints, iris, and cattail. 

Izaak Walton League of America 

Handbook for Wetlands Conservation and Sustainability 
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