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ASSESSING THE REPEATABILITY OF THE

OREGON FRESHWATER WETLAND ASSESSMENT METHODOLOGY

CHAPTER 1

INTRODUCTION

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 have one or more of the
following attributes: (1) at least periodically, the land supports
predominantly hydrophytes; (2) the substrate is predominantly
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 (Cowardin et al. 1979).

Wetlands are one of the most important ecosystems on earth. They are

valuable as sources, sinks, and transformers of a variety of chemical, biological, and

genetic materials. They cleanse polluted waters, absorb flood waters, stabilize

shorelines, and recharge groundwater aquifers. They are considered by many to be

"the kidneys of the landscape" for the functions they perform. Because they occupy a

transitional position between land and water, wetlands provide unique habitats for a

wide variety of flora and fauna (Mitsch and Gosselink 1986).

In the last decade, Oregon's population growth rate has been about eight

percent a year (Matzke 1993). In that same period, developed land has increased by

four and one-third percent (Pease 1993) (figure 1-1). This population expansion and

increasing development pressure has prompted a number of Oregon's communities to

integrate natural resource assessment and planning into their land use planning process.

The evaluation of natural areas has become an essential component of land
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Figure 1-1. Oregon's population growth rate and subsequent rise in developed
lands puts pressure on sensitive wetland areas.
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• use planning; its purpose often being to identify the most ecologically valuable natural

• areas so that future planning and management practices will conserve these areas'

values (Smith and Theberg 1987).

Until recently, there was no wetland assessment methodology that was both
•
• specific to Oregon and suitable for rapid evaluation of wetland resource functions and

• values. To address this shortcoming, the Oregon Freshwater Wetland AssessmentS
• Methodology [hereafter referred to as the Oregon Method (Roth et al. 1993)], was

• developed by an inter-agency team consisting of the authors and others from the•
Oregon Department of Land Conservation and Development (DLCD), U.S. Army

Corps of Engineers (USACOE), US National Marine Fisheries Service (NMFS),•
Oregon Division of State Lands (DSL), Oregon Department of Fish and Wildlife

•
• (ODFW), Oregon Department of Environmental Quality (DEQ), the U.S.

• Environmental Protection Agency (EPA), and the private sector.
•
• The Oregon Method is a rapid assessment technique designed as a planning

• and educational tool. It was designed for a wide variety of users with varying wetland

• skills and knowledge levels. It was not intended as a site-specific impact assessment

• tool, but rather as a tool for assessing a number of wetlands within a regional planning

• context (Roth et al. 1993).

• Prior to the publishing of the Oregon Method, it underwent field testing in five•
• areas of the state (Clatsop, Linn, Benton, and Deschutes Counties and the Portland
•
• metro area). To test the method, the authors of the method selected a group of

wetland experts to evaluate the functions of an assortment of familiar wetlands in each
•

of these geographic regions using their best professional judgement. The authors then

•
•
•
•



selected a second group of individuals, not so familiar with wetlands, including

planners and interested community members, who visited some of the same wetlands

and conducted an evaluation using the Oregon Method. The results of these two

evaluations were then compared and this information used to modify the draft (Roth et

al. 1993). Constrained by both time and money, no further testing was conducted and

the assessment manual was published.

Limited field testing of assessment methodologies has been cited (Adamus

1992; Lonard et al. 1981) as one reason for the shortcomings of many methodologies.

Lack of money and staff time by agencies is the most common reason behind

inadequate field testing. The need for additional field testing of the Oregon Method

has been cited by its lead author as essential for its further refinement. This project

was developed to address this shortcoming in repeatability field testing of the Oregon

Method.

This paper presents the results of field tests of the Oregon Freshwater Wetland

Assessment Methodology. It begins with a review of the history of wetland assessment

techniques, including an indepth review of some more popular methods. State and

federal wetlands legislation are briefly discussed and the utility of regional wetland

assessment methods in implementing present laws and policies described. Research

design and methods are then outlined. For the analysis, final functional assessments

are evaluated, as well as individual answers to questions. Based on these results,

recommendations for changes in the method are presented and a model training for

Oregon Method users is outlined.
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This repeatability field test of the Oregon Method was not designed or intended

as a statistically defensible test. But rather, because of limited time, money, limited

access to private wetland properties, reasons of wetland impacts, research design (i.e.,

non-random selection of field testers) the project design is primarily anecdotal.
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•
• State Land Use Policy and Wetlands

• In Oregon, state and local governments share responsibility for land use•
• planning. The Oregon Land Conservation and Development Commission (LCDC),

• sets overall standards for comprehensive planning. Cities and counties are then•
• required to develop plans and implementing ordinances consistent with these standards
•

and have them approved by the LCDC.•
• Nineteen statewide planning goals (table 2-1) define Oregon's standards for
•
• comprehensive land use plans. Several land use goals are important with respect to

• wetlands: Goal 5 (Open Spaces, Scenic and Historic Areas, and Natural Resources),•
• Goal 16 (Estuarine Resources) and Goal 17 (Coastal Shorelands). Goals 16 and 17 are

• relatively comprehensive, requiring plans to identify and protect important wetlands,•
• and identify restoration and mitigation sites. However, they apply only to limited

• areas within coastal cities and counties. More important from a statewide perspective•
• is Goal 5 (table 2-2), which, along with its implementing rule (OAR 660-16-000),

•
requires local governments statewide to inventory and rank 12 types of resource sites•

•
•
•
•

CHAPTER 2

LITERATURE REVIEW AND BACKGROUND

This section begins by outlining Oregon land use policy directly related to

wetlands and wetland assessment. This is followed by an historical review of federal

environmental legislation specific to wetlands. Wetland assessment methodologies are

then presented, including a critique of selected national and regional approaches to

wetland assessments.
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and determine their significance' . If found to be significant, the resources must be

evaluated according to rule provisions.

Table 2-1. 19 Statewide Planning Goals

Goal 1:	 Citizen Involvement
Goal 2:	 Land Use Planning
Goal 3:	 Agricultural Lands
Goal 4:	 Forest Lands
Goal 5:	 Open Spaces, Scenic and historic Areas, and Natural

Resources
Goal 6:	 Air, Water and Land Resources Quality
Goal 7:	 Areas Subject to Natural Disasters and Hazards
Goal 8:	 Recreational Needs
Goal 9:	 Economic Development
Goal 10:	 Housing
Goal 11:	 Public Facilities and Services
Goal 12:	 Transportation
Goal 13:	 Energy Conservation
Goal 14:	 Urbanization
Goal 15:	 Willamette River Greenway
Goal 16:	 Estuarine Resources
Goal 17:	 Coastal Shorelands
Goal 18:	 Beaches and Dunes
Goal 19:	 Ocean Resources

In DLCD v. Yamhill County, 17 Or LUBA 1273 (1989), LUBA found that if there is
enough information available concerning the location, quality and quantity of a goal 5
resource site, then the local government must make a determination as to significance.
Determinations of quality and quantity must be supported by substantial evidence in the
record of legislative adoption. Eckis v. Linn County,_Or LUBA_, (No. 89-005) (1990)
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Table 2-2. Goal 5 Resources

1. Land Neeeded and Desirable for Open Spaces
2. Mineral and Aggregate Resources
3. Energy Sources
4. Fish and Wildlife Areas and Habitats
5. Ecologically and Scientifically Significant Natural Areas, Including Desert

Areas
6. Outstanding Scenic Views and Sites
7. Water Areas, Wetlands, Watersheds and Groundwater Resources
8. Wilderness Areas
9. Historic Areas, Sites, Structures and Objects
10. Cultural Areas
11. Potential and Approved Oregon Recreational Trails
12. Potential and Approved Federal Wild and Scenic Waterways and State Scenic

Waterways

The administrative rule requires that both the "quantity" and "quality" of the

resource sites be inventoried and that the "impact area affected" for each site-specific

resource be identified. "Quantity" has been interpreted to mean relative abundance of

the resource, whereas "quality" means relative value of the resource vis-a-vis other

resources within the plan area. The "impact area affected" is the area where uses may

occur that could compromise the resource site, or be adversely affected by a

conflicting use on the resource site. For example, there may be negative impacts from

upstream industries on fish habitat values, thus, the "impact area affected" may

represent an area upstream from the resource site. However, in most cases, there is

no "impact area affected" for inventoried sites, because off-site impacts are not

effectively regulated through the land use process. In cases where there is an "impact
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area affected," this area is specifically mapped on a Goal 5 resources inventory. The

quantity directive of Goal 5 for wetland resources is achieved by performing a

wetlands inventory (or delineation). A wetlands inventory determines the boundary

between the upland and wetland. This process, using specific field indicators

(vegetation, soils and hydrology), must be carried out employing a procedures manual

approved for that purpose [i.e., Corps of Engineers Wetlands Delineation Manual

(Environmental Laboratory 1987)]. The delineation is performed by a wetlands

specialist trained in these procedures, most often a consultant hired by the community

conducting the inventory.

The natural resource inventory required by Goal 5 must consider fish and

wildlife habitat, scientifically significant natural areas, and water and natural resources.

Open spaces and scenic vistas may be separately considered, or may be considered in

what is called the Economic, Social, Environmental and Energy (ESEE)2

consequences analysis as "social consequences." Although wetlands fall specifically

under Resource 7 (Water Areas, Wetlands, Watersheds and Ground Water Resources),

wetlands may also be considered under a variety of resource types within Goal 5 (e.g.,

1,4 and 5 in table 2-1)

A newer and more important wetland planning process was set up under

Oregon's 1989 wetland conservation law, referred to as Senate Bill 3. This law and

its implementing rules have outlined a more comprehensive process for developing a

wetland conservation plan (WCP) that requires an inventory, a functions and values

2 After an inventory of the resource is completed, conflicting uses (i.e.,
economic, social,	 environmental, and energy uses) within the resource area are
identified and evaluated.
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•

• assessment, and a designation of individual wetlands into one of the three categories:•
• protection, conservation, or development. The new law identified several types of
•

inventories and their purposes, including a statewide wetland inventory [based on the•
• U.S. Fish and Wildlife Service's National Wetland Inventory (NWI)], a local wetland
•
• inventory (LWI) that can be used as the basis for the Goal 5 wetland assessment, and

a wetland conservation plan inventory (WCPI). Although the NWI is available for the
•

entire state, it is not sufficiently detailed for Goal 5 or WCP planning. Although the

• number of LWIs and WCPIs for specific geographic areas is increasing, only a few

•
• used for functions assessment will take on increasing importance.

•
•
• Wetland Assessment Issues

• Confusion over the difference between a wetland inventory and a wetland•
assessment is common. The wetland inventories described above address the

•
• a wetland plays in the environment. This function may be a physical, chemical, or

• biological process or attribute that is essential to the integrity of the wetland (Adamus•
• et al. 1991). An individual wetland may perform many functions; for example, it

• may serve as excellent habitat for anadramous fish and provide flood control and•
•
S
S

10

•
• local governments have actually completed such inventories and gone on to complete

• the Goal 5 process or a WCP. As that number grows, however, the Oregon Method

S
• "quantity" and location issue. A wetland assessment is used to satisfy the "quality"

mandate of LCDC Goal 5 and the "wetland function and value assessment" component
•
• of Senate Bill 3. A wetland assessment is a procedure used to determine a wetland's

functions and values and/or conditions. In general, wetland functions refer to the role



11

pollutant removal within a watershed. Values are wetland attributes that are not

necessarily important to the integrity of the wetland system itself, but are perceived as

being valuable to the society (Adamus et al. 1991). For example, some wetlands may

have recreational value. The Oregon Freshwater Wetlands Assessment Methodology

(Roth et al. 1993) assesses functions and conditions of freshwater and non-tidal

wetlands. Tidal and salt marsh wetlands are not addressed in this assessment because

they have already been appraised under Oregon's estuarine planning process (Goal 16).

A wetland condition refers to a wetland's state or quality. For instance, a wetland

might be sensitive to certain impacts or it might be resilient. Unfortunately, the

definitions for functions, values, and conditions is somewhat inconsistent and

overlapping throughout the literature and this makes for some confusion. Unlike the

delineation process, a wetlands assessment may not require the skills and expertise of

a wetlands specialist; often non-wetland experts perform the assessments.

Wetland assessment is the process of determining the value of a wetland based

on an assessment of its potential and/or actual functional values. While many

functions have been identified as being important, few wetlands perform all functions

or perform them equally. How a wetland will function will depend upon the specific

biological and physical features of each wetland (Ammann et al. 1991). Before the

1960's there had been some national and international efforts by scientists and land

managers to create a framework for evaluating wetland functions and values (e.g.,

Shaw and Fredine 1954). Since then many different methodologies have been

developed. Some methodologies have been designed to focus the assessment on a

relatively narrow scope; Golet (1973), for example, addresses only wildlife habitat
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• functions. Others have been developed to address a broad array of social, economic,•
• and ecological functions and values (Adamus et al. 1991).
•

Since the enactment of state and federal wetland protection laws in the mid-
•
• 1960's and early 1970's (e.g.,the U.S. Federal Water Pollution Control Act, 1972;
•
• Massachusetts, 1963 and 1966) any individual wishing to alter a wetland greater than a

• certain size is required to obtain a permit from a designated federal or state agency.
•
• In deciding upon such permits, the regulatory agency has to determine the public value

• of the wetland in its natural state and the degree to which this value would be

• compromised by the proposed alteration (Golet 1978). Because objective criteria for

• wetland evaluation had not yet been developed, permit applications were decided with•
• great difficulty and often decisions were based on subjective criteria. Consequently,

public criticism over the permitting process was vocal and severe, leading to lawsuits•
• that at times hampered effective implementation of the new laws. It was quickly
•

apparent that more consistent and objective techniques for wetland evaluation were•
• needed (Golet 1978).
•
• The most generally used wetland classification scheme (Cowardin et al. 1979)

• are classified into five ecological systems: marine, estuarine, riverine, lacustrine and
•

palustrine. The majority of wetlands in the U.S. are estuarine or palustrine. Estuarine

• wetlands include mangrove swamps, salt and brackish tidal marshes, and intertidal•
• flats of deep-water bays. Palustrine wetlands are predominantly inland freshwater

• habitats, primarily emergent wetlands, scrub-shrub wetlands, and forested wetlands.•
•
•
•
•
•
•
•
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• Two common types of evaluation methods exist. One involves the categorical•
• or qualitative ranking of wetlands, usually according to their classification or location.

• The other kind is composed of a variety of analytical methods in which values are

• computed through a case-by-case analysis of specific wetland characteristics (Reppert
•
•

and Sigleo 1978).

In the 1954 National Wetlands Inventory (Shaw and Fredine 1956), qualitative
•

ranking of wetlands, based principally on a wetland's importance to waterfowl, set the

• stage in the development of wetland evaluation methods. However, as our scientific•
• knowledge of wetlands developed, a consensus on values became more difficult to

• achieve. The development of qualitative values has been complicated further by the•
fact that wetlands have different basic qualities. For example, while some wetlands

are known for their organic qualities, others' qualities may lie in their visual and•
• heritage values. Tradeoffs among these values, especially when done across widely

•• separated hydrologic, geographic and demographic lines, becomes an impossible task

(Reppert and Seglio 1978).

• Today both quantitative and qualitative evaluation methods exist and, in many

instances, exist as components within the same methodology. Quantitative evaluations

permit the computation of absolute mathematical values for wetlands; whereas

qualitative assessments are expressed as narratives without numerical ranking. There

have always been preferences among scientists and land managers for one or another

evaluation method. In general, engineers and other physical scientists favor

quantitative methods; whereas biologists and ecologists consider the science of

•
•
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• wetlands still too uncertain to evaluate all functions effectively using a numerical•

system (Reppert and Sigleo 1978).

• The definitive problem in developing qualitative ranking schemes for wetlands•
is the difficulty of incorporating local differences of resource quality into the

•
methodology framework. It has been suggested by a number of authors that the

qualitative evaluation of land is most helpful in broad planning efforts but seldom•
acceptable when critical land use decisions must be made (Golet 1978). On the other

hand, quantitative methods are less useful when used across broad geographic,•
• topographic, and hydrologic scales (Reppert and Siglio 1978). A key fording by

• Lonard et al. (1981) was that assessment methods should be tailored to an identified•
use. For example, methods needed for regulatory actions should generate quick

• answers and require only moderate levels of technical skills, data, and degrees of•
• accuracy.

•
The escalating demand for the services of both natural wetlands values and•

110	 developed wetland acres calls for a comparison of the benefits and costs of altering
•

natural wetlands. Consequently, this demand has prompted the development of a

number of monetary evaluations for natural services of wetlands. Such evaluations of
•
• the benefits of wetland preservation can be more clearly identified and compared with

• the benefits of wetlands development (Shabman and Batie 1978). Within this•
• quantitative framework, a number of methodologies have been developed that permit

• the computation of monetary values for natural wetland services.

One method of assigning wetlands a monetary value was Gosselink, Odum, and

• Popes (1973), The Value of a Tidal Marsh; where by-product production (fisheries,

•
•
•
•
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etc.), oyster aquaculture, and potential use for waste assimilation are all assigned a

monetary value on a per acre basis. Using what they termed as "life support"

valuation, unaltered wetland acres were valued as high as $82,000, with other direct

wetland services providing lesser estimates, for example, waste assimilation was

estimated at $50,000 per acre. The premise of this ecosystem methodology is that

society's use of resources should maximize the net energy production of the total

environment by fmding the optimal proportion between natural and developed

environments (Odum and Odum 1972) This link, between dollars and energy use, is

obtained by dividing the gross national product (GNP) by the national energy

consumption index (Odum and Odum 1976).

Criticisms of this evaluation by Shabman and Batie (1978) emphasize that

prices cannot be ultimately determined by energy value. "In a market-oriented society,

the GNP will be a function of the relative money prices of goods - prices that bear

only a partial and inconsistent relationship to the energy content of goods being traded.

The money level of GNP, as that measure is actually developed, does not depend on

energy alone as the source of money value." (Shabman and Batie 1978, 235) Another

criticism of monetary evaluation methods is that they do not provide a complete

answer to the wetlands value question. Many of the known and suspected values of

wetlands are intangibles and defy dollar valuation (Reppert and Sigleo 1978). Thus,

the principal failing of economic evaluation may be in its underlying assumption - that

by placing a dollar value on a natural system it becomes more tangibly valued and

therefore more valuable to the society. Placing economic value on natural systems

that are intrinsically invaluable may well devalue them in the eyes of the society;
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• placing dollar amounts on anything does not give them "value", but rather sets a•
• limited value, within a narrow framework of reference - the market. Intangible values
•
•

may still hold more "real" value in societies than tangibles. At present, the "private

• property rights" political climate has pushed market valuation of natural resources
•
• forward. Only time will tell, if market valuation will support protecting wetland

• resources.
•
•
•
•
• Origin of Wetland Assessment Methods

• Early functional assessment tools directed their analysis at a very limited•
• number of wetland functions. The wildlife habitat function is probably the most

• popular of the functions to evaluate, and is included in most existing methodologies.•
• The first wetlands to be preserved for their intrinsic values were those providing
•

habitat for water birds and fish. Hydrology, recreation, agriculture/silviculture, and•
• heritage are all functions or values that can be found in some of the earlier
•
• methodologies. Today's methodologies cover an array of functions and values and

may include: flood conveyance, barriers against waves and erosion, flood storage,
•
• sediment control, education and research, water quality, historic and archeological

• values, habitat for wildlife and waterfowl, and open space and aesthetic values. They•
• differ in the types of indicators they use and the degree and manner in which they

integrate the indicator data. Few methods infer relative condition of a wetland (i.e.,•
• probable degree of degradation and functional impairment) and fewer still use specific
•
•
•
•
•
•
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biological, physical and chemical indicators in documenting these conditions (Adamus

1992).

The wildlife habitat component of wetland evaluation methodologies has

changed in both definition and characterization over the years. In general, wildlife

habitat refers to those physical and chemical factors that influence the environment of

common wetland plants and animals. Defining wildlife habitat as an important

functional component of wetlands began with the U.S. Fish and Wildlife Service's

1954 U.S. National Wetland Inventory (Shaw and Fredine 1956). This work provided

the first comprehensive publication on the extent, distribution, and quality of wetlands

in relation to their value as wildlife habitat. In this inventory, wetlands were

designated as high, moderate, low, or negligible value to water fowl. This qualitative

evaluation was determined by the "first-hand" knowledge and judgement of state and

federal biologists. Because of this, the assessment was often times both subjective and

inconsistent from state to state.

In the early 1960s, the U.S. Soil Conservation Service (SCS) applied a

quantitative system for rating habitat for several wildlife species. For individual

species, vegetative types and subtypes were ranked according to the area each

occupied. Additional points were added for the presence of clearings and the nature 'of

bordering vegetation (Golet 1978). In 1965, The International Union for the

Conservation of Nature and Natural Resources published a list of European and North

African wetlands which were designated as being of "highest importance" for habitat

of European bird populations (Olney 1965). This methodology made no attempt to

compare or numerically rate the wetlands.
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In the U.S., many state conservation agencies began inventorying their wetlands

and using the information as a baseline for wildlife habitat assessments and

management decisions. For example, the California Department of Fish and Game,

using ten broad criteria, identified "extraordinary fishery and wildlife waterways"

(California Coastal Commission 1979).

In 1972, the U.S. Army Corps of Engineers (New England Division) developed

an evaluation scheme with a habitat component that incorporated a detailed analysis of

wildlife in the watershed project area. The USACOE also formed an interdisciplinary

team responsible for deciding the critical elements needed for habitat evaluation. A

year later a methodology developed by Golet (1973) established maximum wildlife

diversity and production standards for all wetlands. This method recognized 18

vegetation life forms that differed in value as wildlife cover. It also classified

wetlands by their dominant life forms, soils and water regimes, and divided the

wetlands by classes, subclasses, and sizes.

Another methodology was funded by New York's Environmental Quality Bond

Act of 1972 (Freid 1974). This evaluation scheme developed a priority rating system

for wetlands based on biological productivity, total alkalinity, adjacent soil fertility,

and wildlife species. In this rating system, a "vulnerability" index was established

which defined possible wetland sensitivities to anthropogenic impacts.

Brown et al. (1974) classified a number of new criteria including: prime and

non- prime wetlands, uses by humans, habitat classes and subclasses, cover types,

wetland interspersion, and wetland juxtaposition. This methodology, specific to habitat

evaluation, was one of the more detailed of the assessment methodologies. In the
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early 1970s, a number of other regional and national assessments were developed (e.g.,

Dee et al 1973; Galloway 1978), further enhancing the growing body of wetland

assessment methodologies.

The late 1970s and early 1980s brought a flood of reports, scientific studies,

conferences, a number of U.S. wetland meetings (e.g., Greeson, Clark, and Clark

1979), and international symposia (e.g. SCOPE and UNEP 1982). This in turn,

brought an increase in both national and state agency work. This work included a new

U.S. inventory and classification of wetlands (Cowardin et al. 1979), evaluations on

the impacts of construction on wetlands, examinations of possible systems for

management of wastewater (e.g., U.S. EPA 1983), and finally a series of regional

functional assessments (e.g., Marble and Gross 1984).

New assessment methodologies were being created by many agencies and new

criteria was being added to a growing functional assessment model. For example, the

U.S. Department of Agriculture's Wetlands Evaluation Guide (1978) addressed buffer

zone size and the diversity of adjacent land use; Reppert et al. (1979) characterized

net primary productivity and food chain relationships, mode of detrital transport, key

game species, and commercial aesthetic species. This latter methodology introduced a

recreational component within the wildlife habitat function. The Schuldiner et al.

(1979) model centered on biological impacts and how wetland habitat values were

changing, and Winchester (1979) developed an evaluation scheme that looked at,

among other things, the type and amount of wetland edge relative to wetland type and

size. Winchester's methodology expanded the direct land/water interaction component

of the habitat functional assessment.
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• In 1977, Presidential Executive Order 11990, which concerned the protection of•
• wetlands, extended the U.S. Corps of Engineer's regulatory mandate. "Among the

• technical problems requiring resolution were how to identify what economic, ecologic•
• or social values wetlands have and how to rate these values properly for consideration
•

in planning and in the review of permit applications" (Reppert and Sigleo 1978, 57).•
• By 1980, the USACOE had developed a specific assessment methodology [A Habitat

•
•

Evaluation System for Water Resources Planning (HES)] for agency use that included

• both terrestrial and water ecosystem evaluations (e.g., lentic habitats, turbidity values,•
• bottom-land hardwood species associations).

• At that same time, the U.S. Fish and Wildlife Service, also responsible for•
• wetland protection (e.g., Fish and Wildlife Coordination Act, Watershed Protection and

• Flood Protection Act) developed a methodology specific to agency needs. This•
• method [Habitat Evaluation Procedures Manual (HEP)] was based on models that

• allowed the assessment of habitat for specific species and the guilds they represent.•
• Habitat was the target of the assessment and the species need not be present nor
•
•

studied. HEP was created to help determine such specifics as baseline habitat units,

• selection of evaluation species, comparisons of proposed actions, and outlines of
•
• impacts and mitigation on well-defined habitat units. The Habitat Evaluation

• Procedures Manual is considered one of the most accurate and well documented of•
• the rapid assessment methods for habitat (Lonard et al. (1981).

• There are a few noted weaknesses in the HEP methodology. One defined by•
• Adamus (1992) is that the procedure combines indicator values linearly, making the

•
• final score equal to the product of the acreage times the functional value which may

•
•
•
•
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not truly reflect the non-linear behavior of natural processes. One consequence of

such an approach is that large but otherwise unremarkable wetlands may score higher

than small wetlands that function exceptionally well.

Using HEP, individual wetland scores are best placed in relation to other

wetlands with a regional or local context (Adamus 1992). Most often, an

interdisciplinary team, trained and certified in the HEP assessment is employed. A

habitat suitability score is given for each species, these scores are pooled and an

overall wetland or habitat unit score is obtained. The HEP procedure requires a

moderate to high effort in collection of data and a fairly high level of expertise and

time from its team of field testers. Consequently, although invaluable in many

instances, HEP is not applicable under all circumstances (Cable, Brack, and Holmes

1989).

In 1983, the Federal Highway Administration (FHWA) (Adamus at al. 1983)

completed a wetland evaluation manual drawn from a number of existing sources,

specifically those 20 sources compiled and critiqued by Lonard et al. (1981). This

new methodology was created because existing methodologies proved inadequate to

the needs of several state highway departments. This was because they did not "(1)

specifically use the Fish and Wildlife Service's wetland classification scheme, (2)

address all important, presently-recognized wetland functions and wetland types, and

(3) provide specific guidance for estimating the magnitude of potential impacts"

(Adamus et al. 1983, 4). There were a number of other problems associated with

current methodologies that limited their use by highway personnel. These include

excessive subjectivity; lack of documentation with technical literature; poor
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reproducebility of results; limited field testing; excessive data processing needs;

seasonality; wetland type and regional limitations; or invalid mathematical operation"

(Adamus et al. 1983).

The FHWA method was more comprehensive than previous methods. It also

represented an advance toward a practical emphasis on ecosystem processes rather

than static state. Since the method focused on functional interactions that characterize

system wide responses, it presented a valuable approach to the identification of

possible secondary, synergistic, and cumulative impacts (Collins 1985). The major

weakness of this method was that there are too many variables in wetland structure,

form, and process within and among large geographic areas of the coterminous U.S.

for this kind of assessment tool to work for all regional/state areas. It was also found

that if specific data was not included, moderate values would be obtained (Odum

1986). Other criticisms leveled at the FHWA methods by users were that it was too

complex, cumbersome, time consuming, and sometimes confusing (Sather and Stuber

1984). It also required the expertise of individuals in the areas of surface and

subsurface hydrology, botany, fisheries, wildlife biology, recreation resources, and

regional socioeconomics. In addition, detailed seasonal field measurements were

required. Therefore, its strength lies as a conceptual model for wetland ecosystem

function, to which real systems can be compared and false assumption and technical

gaps addressed.

In 1987, a revision of the 1983 FHWA assessment method (Adamus 1987) was

published as a 2-volume wetland functional assessment manual [i.e., Wetland

Evaluation Technique (WET)]. Considerable effort was made to simplify and clarify
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the presentation of this revised methodology. The 1983 version was directed at the

wetland assessment needs of state and federal highway departments. Whereas, "WET

is a broad-brush approach to wetland evaluation, and is based on information about

correlative predictors and wetland functions that can be gathered relatively quickly.

It's intended use is by persons who do not have access to a team of technical experts

on a daily basis. Although WET lacks the region and site specificity and "common

sense" of a skilled professional, it is often more replicable, explicit, and capable of

tracking a wider range of variables and functions than can be normally evaluated by

any single expert" (Adamus et aL 1991, 2).

The WET evaluates eleven functions and values in terms of: (1) the value

society places on the function (Social significance); (2) the opportunity the wetland

has to perform a specific function (Opportunity); and (3) the capability of a wetland to

perform a function because of its physical, chemical or biological properties

(Effectiveness). Technical literature was used extensively in the WET manual and

most citations were drawn from peer-reviewed literature. Like the original manual, the

functional interactions of the wetland are a key focus of the revised methodology.

The habitat function is separated into two components: aquatic

diversity/abundance and wildlife diversity/abundance. The processes used in WET to

evaluate the aquatic diversity/abundance function are similar to the original manual:

water quality, water quantity, and availability of food. Those used for the

characterization of wildlife diversity/abundance are: area size, availability of cover,

availability of specialized habitat needs, spatial and temporal arrangement of habitat.
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The WET method does appear to be a more simplified version of the original

FHWA method and less cumbersome for the lay-person (e.g., planner). But, because

it is a very comprehensive manual, it may be more difficult to use than some regional

assessments tools (e.g., Ammann et al. 1991).

The Wetland Habitat Assessment Technique (HAT) (1989) by T.T. Cable,

Brack, and Holmes was developed for regulatory uses and is a refinement of previous

assessments that combined birds and their habitats. The HAT method is founded on

the assumption that species diversity and the uniqueness of species found within a

wetland can be used to evaluate the quality of a wetland habitat; a faunal index serves

as the cornerstone in the assessment of the quality of a wetland. The HAT method

uses birds as indicators for habitat quality although in theory, any taxa could be used

(Cable, Brack and Holmes 1989).

The HAT method is quick, simple, inexpensive and provides a comparison of

sites as part of its output. If more intensive assessments are needed, data from a HAT

assessment can easily be incorporated. It also addresses the economic efficiency

aspect of resource utilization, incorporating the idea of "optimum size" by penalizing a

wetland tract that may be too small or excessively large, relative to species values and

economic advantage. It has been argued (e.g., Adamus 1992) that the authors concept

of "optimum size" may prove to be too subjective. The HAT procedure is most useful

when a large number of areas must be assessed (Cable, Brack and Holmes 1989).

Other criticisms of HAT are that because it relies only on bird inventories and

wetlands size and not on habitat indicators, it may produce inaccurate assessments.

For example, some species of birds (especially non-breeding) may occur in a
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suboptimal wetlands habitats for a period of time because suitable habitat for that

species may be lacking in the region. Under such conditions, bird community makeup

could be a poor indicator of habitat quality (Adamus 1992). Also, as habitat losses

increase in other segments of a bird's range, for example the tropics, loss of birds in a

wetland may not fully represent changes in the wetland being assessed. Bounding and

scale issues are also not addressed in this method. Technical expertise is limited to an

ornithologist or competent birder.

Rapid Wetland Assessment Methods

Adamus (1992, 187) lists a number of factors that limit the future development

of simpler, even more rapid assessment techniques. These factors are:

• the considerable complexity of processes that support wetlands functions;

• the lack of information about these processes and their thresholds;

• the characteristically large variability among wetlands, even within a particular

class;

• the many components of wetlands value that must be accounted for; and

• the diversity of assessment objectives.

Adamus also points out a number of criteria used within every method that can

affect the outcome of a wetlands assessment. Specifically, the choice of boundaries of

the area being assessed and the scale at which the area is assessed. Setting boundary

criteria relates to decisions regarding the functional boundaries of (a) the wetland

itself, (b) landscapes expected to affect the function of the wetland, and (c) the region
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and temporal context within which the wetland's rarity or functional contribution is to

be assessed" (Adamus 1992, 188). Determining wetland boundaries can be

problematic. For instance, if a series of wetlands are connected by surface water, yet

one of the wetlands is separated physically from the group by a small road with a

culvert. Should this latter wetland be considered a separate wetland? Deriving

suitable bounding criteria is one of the most difficult challenges because it involves

determining quantitative links between a wetland and an adjoining landscape as well

as the rate at which these links lessen as one moves farther from the wetland (Adamus

1992).

There is no consensus among wetlands scientists as to how many (and which)

indicators should be used to predict wetland functions. In general, use of fewer

indicators enhances ease of use of a method, but may limit the desired degree of

accuracy, precision, and comprehensiveness. Use of fewer indicators may also make

the method less sensitive to variability among different types of wetlands (Adamus

1992).

Regionalization of Wetland Assessment Methods

Although national comprehensive methods are important, the need for

regionally-based functional assessments is growing as urban development pressures

increase. Increased development pressure forces more and more communities to

evaluate their wetlands and place relative priorities on the future of these wetland

areas. The federal Emergency Wetlands Resources Act of 1986 (EWRA) was another
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catalyst for a variety of national and regional assessment related activities. In

response to the Act, the U.S. Fish and Wildlife Service prepared a National Wetlands
•
•

Priority Plan and directed states to integrate wetlands into their comprehensive outdoor

recreation plans (Parkin 1990).
•
• A Method For Assessing Wetland Characteristics And Values (Marble and

• Gross 1983) is a regional assessment tool that identifies wetland functions and their•
• social values for inland wetlands in the glaciated northeastern region of the United

• States. It was not intended as a comprehensive evaluation, but rather as a•
"preliminary" and comparative assessment designed for regional/local government use.

The method requires a minimal resource and field inspection outlay; depending

primarily on already existing data (e.g., aerial photos and wetlands inventories)

• (Marble and Gross 1983).•
• This methodology is founded on the assumption that physical characteristics
•
• and functional attributes of wetlands vary predictably relative to specific topographic

• locations in the landscape (Marble and Gross 1983). The landscape positions specified
•

by Marble and Gross are: valley wetlands; hillside wetlands on gentle to steep slopes;

and hilltop wetlands, located at or near the top of ridges, saddles, or other high flat•
areas. Testing this method in the state of Connecticut, the authors found that physical

• characteristics of wetlands varied according to the landscape position type. These

•
•
•
•
•

•
• characteristics included type of vegetation, size, type of underlying glacial material,

• and surface hydrology (Marble and Gross 1983). These findings led the authors to•
hypothesize that "if characteristics varied according to landscape position, it is

•
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conceivable that - their functions or values would vary similarly" (Marble and Gross

1983, 7).

The authors found that certain wetland values, specifically erosion and

sediment control, flood control and wildlife were also strongly associated with

landscape position. In determining wetland values, only certain physical

characteristics of the wetland were chosen for each specific values. For example, size

was used in assessing wildlife value. Each of the characteristics used for each

function was ranked "high", "medium" and "low" depending on the effect on the value

being assessed. The wetland values were determined by evaluating in combination the

characteristic's rankings. The wetland values were determined as HIGH, MEDIUM

and LOW (Marble and Gross 1983).

To evaluate wildlife value, Gross and Marble used parts of Golet and Larsons

(1974) method of wildlife habitat assessment. The characteristics important to wildlife

and identified by Golet and Larson include size, diversity of vegetation, hydrologic

location, cover type, interspersion of vegetation classes, juxtaposition with other

wetlands, and surrounding habitat types. Of these, the two most important

characteristics identified by Golet and Larson - vegetative class and wetland size, were

used in Marble and Gross's methodology; other rationale is also given for these

criteria choices. When indicators are given different hierarchical standing, indicator

interactions (for example, synergisms) may be overlooked and false predictions of

functions can result (Adamus 1993).

Bounding and scaling issues are not discussed nor are temporal considerations

(except for aerial photo needs). Without seasonal and annual variability accounted for,
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• repeatability and accuracy will be low (Adamus 1992). As a "preliminary" assessment•
• the best use of such a method relies on the quality of the existing inventory data and

• the field checking of this data. The test of this method had some design problems and•
• assumptions. First, the study area only assessed wetlands that were defined by the

authors as small. How would the test results have differed if wetland size was much•
more variable and on the high end (of size) is unknown. Also, the authors make a

•
• point of correlating landscape position with certain wetland characteristics, yet they do

• not acknowledge that the landscape position may be of little importance if the majority
•
• of the wetlands are of a characteristic that doesn't show a landscape relationship [e.g.,

• 89% of the tested wetlands are woody swamps (botanical characteristic) which do not•
• show a landscape position relationship].

• The Minnesota Wetland Evaluation Methodology (WEM) (USACOE, St. Paul•
District 1988) evaluates eleven functions and values and is applicable to all wetland

• types in Minnesota and some other north-central states. The method was partly•
designed following the WET method (see page --) but, includes an option for the user

•
•

to proceed farther and assign number scores for the general categories assigned (high,

• moderate,low). As with other methods that use integrative mathematical operations
•
• using ordinal numbers to represent qualitative ranking, many statisticians and planners

• would find this approach statistically invalid (Smith and Theberg 1987).•
• This method has many of the same strengths and weaknesses of the WET

• method and is much more comprehensive then the Marble and Gross methodology.

Skills and knowledge of the users should include training in environmental sciences.

•
•
•
•
•
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A multi-disciplinary team is advisable. Bounding and scaling issues are not specified;

temporal differences in wetland evaluation is not discussed.

The Method for the Comparative Evaluation of Nontidal Wetlands in New

Hampshire (N.H. Method) (Ammann and Stone 1991) is representative of a regionally

developed and regionally focused assessment method. This method was created using

a previously developed methodology (i.e., Hollands-Magee 1985) as a template and

designed for use by public officials who have some familiarity with wetlands.

Adamus (1992) suggests that the user of the N.H. Method be schooled in

environmental science and that N.H. Method users incorporate a multi-disciplinary

team approach. Its intended uses are for planning, education, and for wetland

inventory purposes. As a scoring technique, its primary purpose is to compare the

relative values of a number of wetlands, rather than evaluate in detail individual

wetlands or measure site-specific impacts. The method ranks a group of wetlands, but

does not place them in specific (high, low, medium) categories. Although Adamus

contends that, "the approach of linearly combining the indicators, and particularly

making the final score equal to the product of acreage multiplied by functional value,

may not truly reflect the nonlinear behavior of natural processes" (Adamus 1992, 200).

The "functional values" addressed by the N.H. Method are: ecological integrity,

wildlife habitat, fmfish habitat, educational potential, visual/aesthetic quality, water

based recreation, flood control potential, ground water use potential, sediment trapping,

nutrient attenuation, and shoreline anchoring and dissipation of erosive forces. The

habitat functional value is separated into two distinct components: wildlife habitat and

fmfish habitat.
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For wildlife habitat, the N.H. Method does not try to evaluate the wetland as

habitat for a particular species but seeks to assess the overall suitability of a wetland

for that group of wildlife species which are intimately associated with wetlands

(Ammann and Stone 1991). Most of the questions asked of the investigator are field

questions. They include: water quality of the watercourse, pond, or lake associated

with the wetland; wetland diversity; dominant wetland class; interspersion of

vegetation classes and/or open water, wetland juxtaposition; number of islands or

inclusions of upland within wetland; wildlife access to other wetlands (overland); and

percent of wetland edge bordered by upland wildlife habitat at least 500 feet in width.

Those questions answered in the office are: ecological integrity; and area of shallow

permanent open water, including streams in adjacent wetland. The question format for

this method is clear, simple and direct. Where there may be interpretation problems,

graphics are presented for clarification.

For finfish habitat, "This functional value looks at the ability of streams and

lakes associated with the wetland to function as finfish habitat" (Ammann and Stone

1991, V-14). If there isn't a pond, lake, or stream associated with the wetland then

this functional value is left out. Questions asked of the investigator in the office:

Dominant land use in watershed above wetland; and in the field: Water quality of the

watercourse associated with the wetland; barriers to anadromous fish along stream

reach; stream width; available shade; physical character of stream channel associated

with wetland; abundance of cover objects; and spawning area (Ammann, et al. 1991).

The indicators included in these sections of the N.H. Method are technically

sound and important, but there exists a number of easily observed indicators that are
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missing, thus weakening the technical rigor of the analysis (Adamus 1992). Bounding

and scale issues are clearly specified, whereas temporal considerations are not.

The template or model for development of the Oregon Freshwater Wetland

Assessment Methodology (Roth et al. 1993) was the N.H. Method. The Oregon

Method was designed to reflect those wetland types found in Oregon and for use as a

planning-level assessment tool. The method assesses 6 functions: wildlife habitat, fish

habitat, water quality, hydrologic control, education, and recreation; and 3 conditions:

sensitivity to impact, enhancement potential and aesthetic quality (table 2-3).

Although the manual for the Oregon Method is divided into 8 chapters and 8

appendices (table 2-4), the foundation for the methodology is drawn from 3 of the 8

chapters: Preparation of Base Maps and Overlays, Wetlands of Special Interest for

Protection and Wetland Characterization, and Function and Condition Assessment

Questions. Of these, the "wetland characterization" is the core of the methodology.

The wetland characterization is a series of questions (both for the field and office)

about the watershed and individual wetlands. These questions form the data base for

the 9 sets of questions developed for assessing the functions and conditions of the

wetlands. No additional information gathering is necessary.

Like its model predessesor, the Oregon Method does not evaluate wildlife

habitat for specific wildlife species, but rather, assesses the overall suitability of a

wetland for those species intimately associated with wetlands.

The indicators used for the wildlife assessment are: the number of Cowardin

wetland classes, dominant Cowardin class, wetland class and upland interspersion



Table 2-3. Functions and Conditions of the Oregon Method

Wildlife habitat - evaluates the habitat diversity for species typically associated with
wetlands and wetland edges. No single species is emphasized.

Fish Habitat - evaluates how the wetland contributes to fish habitat in streams, ponds
or lakes associated with the wetland for either warm-water or cold-water fisheries. No
single species or group of species is emphasized.

Water quality - evaluates the potential of the wetland to reduce the impacts that
excess nutrients in runof water will have on downstream waters.

Hydrologic control - evaluates the effectiveness of the wetland in storing floodwaters
and reducting downstream flood peaks

Sensitivity to impact - evaluates the susceptibility of a wetland to secondary effects
of impacts.

Enhancement potential - evaluates the suitability of degraded werland site for
enhancement.
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pattern, open water area, hydrological connectivity, water level fluctuation, upstream

water quality, dominant land use and vegetative / wildlife  habitat borders.

•
•
•
•
•
•
•
•
•
•
• Education - evaluates the suitability of the wetland as a site for an "outdoor

• classroom".
ti

Y)14JA	 Recreation - evaluates the suitability of a degraded wetland and associated•
• watercourses for non-powered boating, fishing and similar recreational activities.
•
•

Aesthetic quality - evaluates the visual and aesthetic qualtiy of the wetland.

•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Table 2-4. Oregon Freshwater Wetland Assessment Methodology:

Table of Contents

Introduction
Purpose
Definition of wetlands in Oregon
Wetland assessment versusus wetland delineation
Recommended uses of the Oregon Method
Wetland Protection
Prioritizing wetland values within a community
Education
Limitations of the Oregon Method
Training and projessional assistance
Origin of the Oregon Method
The "Notes" column

IL Description of the Oregon Method

Ill Completing the Oregon Method

IV. Preparation of base maps and overlays
Watershed map
Wetland base map

V. Wetlands of Special Interest for Protection & Wetland Characterization
Wetlands of Special Interest for Protection
Wetland Characterization

VI. Function & condition assessment questions
Wildlife Habitat
Fish habitat
Water Quality
Hydrologic control
Sensitivity to impact
Enhancemnt potential
Education
Recreation
Aesthetic quality

VIL Glossary
VIII. References

APPENDICES
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The Oregon Method does not give hierarchical rankings to indicators. For each

indicator, a "rationale" for its use (relative to the function) is given.

Temporal considerations are incorporated, but within a limited framework. For

example, water level of the wetland is used to indicate changes of the wetland over

time (seasons). However, the methodology does not specify when (what season) the

indicator should be evaluated and more generally does not instruct the user of the

methodology when the method should be used. This missing instruction can especially

influence certain indicators. For example, the assessor is asked to identify dominant

vegetation of the wetland. Depending on the season, this may change.

Like the N.H. Method, the indicators for the wildlife habitat assessement for the

Oregon Method are both technically sound and important, but there are a number of

indicators that are missing (e.g., nearby undeveloped corridors, regional position).

Bounding and scale issues are specified.

For finfish, 6 indicators are used: riparian vegetation shading, physical

characteristics of the stream channel, cover objects, upstream water quality, dominant

land use, and fish species. As with the wildlife habitat, this assessment does not

assess the habitat of a particular fish species. Bounding and scale issues are identified,

albeit with the bounding issue there is some confusion about what constitutes

"association", relative to the stream.

Rapid wetland assessment methodologies are as diverse as the wetlands they

assess. These methodologies have been developed for use by planners, resource

managers, biologists, educators or community members. In general, their primary goal
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has been to enhance our understanding of the value of our resource, so that we may,

as community members make more informed decisions in relation to our environment.
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CHAPTER 3

METHODOLOGY FOR FIELD TESTING THE OREGON METHOD

The Oregon Freshwater Wetland Assessment Methodology is already in use in

Oregon. As its use becomes more widespread, its influence will expand, becoming an

important educational and planning tool for communities throughout Oregon. The

earlier and the more thorough the field testing of the Oregon Method, the faster any

necessary changes and modifications can be made. The data, analysis and

recommendations garnered from this repeatability field test will be provided to the

Wetlands Team at the Division of State Lands. It is hoped that this information can

be utilized in future revisions of the Oregon Method.

Objectives

The principal objective of this project is to determine if a wide variety of users

can apply the Oregon Method to produce reliable, repeatable wetland assessments.

Other important objectives are to formulate recommended improvements to the

methodology and to develop a two-day "model training" experience for non-wetland

scientists.

Research Design

Study Area and Teams 

The City of Toledo, Oregon was chosen as the site of this field test. Toledo is

located in Lincoln County, 12 miles from the coast, on several waterways - Yaquina
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• River, Depot Slough and 011ala Sough. Although historically much of Toledo's low•
elevation wetland areas have been filled to accommodate industrial development or

have been diked, ditched and drained to create pasture land, there remains a

considerable amount of freshwater wetlands. While development pressure has been

mounting, Toledo remains a relatively rural community, dependent on a natural

resource economy.

• Toledo was chosen as the field test site for several reasons: (a) the community•
• was in the process of completing a LWI in anticipation of Goal 5 planning; (b) both

the city manager and planner of Toledo were supportive of the idea of field testing the

Oregon Method in Toledo; (c) logistically, the town of Toledo was "close enough" to

• the researcher's own community, making travel neither costly nor time consuming.•
Wetland sites were selected from the City of Toledo's local wetland inventory

(LWI) (Husing 1993) and based on the following criteria (a) ease of access; (b) low•
• possibility of political controversy; and (c) diversity of wetlands present. A total of
•
• four sites were chosen (figure 3-1); this allowed for a variety of wetlands and enabled

• each team to complete their field work, office work, and final assessments in an 8-12
•
• hour period.

It was determined that an "expert" baseline assessment would benefit the

•
•
•
•
•
•
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•
•
•
•
•
•
•
•

•
evaluation of the final assessments. There was some concern that there existed a

slight possibility that many or all the teams might make a similar mistake in the•
• assessment of a function and get the same but "incorrect" assessment. As mentioned
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• previously, Emily Roth and Richard Sumner, both authors of the Oregon Method and

• wetlands "experts" performed the baseline assessments on the four Toledo wetlands.
•

Although "optimum team size" is not discussed by the authors of the Oregon

• Method, my experience in the field with ecosystem assessment (i.e., old growth forest

surveys, stream surveys) suggests that teams of two or three would aid the assessment

• process and benefit its outputs, i.e., the "two heads are better than one" approach.•
• Also, in my first training class in the Oregon Method, I found that responses to a

•
number of field questions clearly benefited from discussion and clarification within a•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Figure 3-1. Field test sites: four wetland sites in Toledo, Oregon.



41

small group (e.g., percent cover of wetland types). Consequently, teams were made up

of two individuals, with the exception of one three-person team.

Team members were not chosen at random, but rather were chosen on a

continuum based on wetland familiarity and/or expertise. It was hoped that this range

of testers would represent the "wide variety of users" suggested by the method. Roth,

the primary author of the Oregon Method states that, " This manual provides a method

of wetland assessment for planners, public officials and others who are familiar with

wetlands but who are not necessarily wetland specialists" (Roth et al. 1993, 1). For

this study, seven "community" teams were formed (table 3-1). An "expert" baseline

was completed by two of the authors (team 7) of the methodology, Emily Roth and

Richard Sumner.

Team 1:
Team 2:

Team 3:
Team 4:

Team 5:
Team 6:
Team 7:
Team 8:

Table 3-1. Wetland Assessment Teams
Toledo City Planner and City Manager (Lewis and Landon)
Graduate Marine Resource Management (MRM) Students
(Sawyer and Heigh)
Two "Amateur Naturalists" (Chase and Chase)
One Graduate Geography Student and One MRM Student
(Mullens and Brown)
One PHD Geographer and One Wetlands Specialist (Good and Morlan)
One Toledo Teacher and two Toledo High School Students (Boyer)
Two Wetland Experts (Roth and Sumner)
One Local Wetland Consultant and One City Council Member
(Husing and Gurzersky)
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Team Training and Orientation 

An all day training workshop was given to assessment team members with the

assistance of Emily Roth, Oregon Division of State Lands (DSL). The training

consisted of both office and field training and was held in Toledo, Oregon. A local

wetlands consultant (Onno Husing), who had just completed the LWI for Toledo, also

offered his extensive knowledge of the wetlands visited. Most of the materials needed

for the training were compiled by Ms. Roth, based on a list of necessary materials

included in the Oregon Method (table 3-2) Additional materials were also collected

by the city planner.

The morning session of the office training focused on the format of the Oregon

Method, the distinct sections of the method, and how they fit together. During the

morning session the materials (table 3-2) that were needed to complete the assessments

were explained as well as where to find them, and how to use them.
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Table 3-2. Information Sources Needed

• Aerial photographs, low altitude
• Anadromous fish run information
• Drainage basin information
• Endangered and threatened wildlife listing
• Endangered and threatened plants listing
• Endangered and threatened species by town
• Fish stocking information
• Flood hazard information
• 1988 Oregon Statewide Assessment of Nonpoint Sources of Water Pollution
• Atlas of Oregon lakes
• Lake Quality Information
• Municipal assessor's /tax maps
• Local comprehensive plan and zoning maps
• National Wetlands Inventory Maps
• Local Wetlands Inventory Maps
• Oregon Natural Heritage Plan
• Water Quality Report to Congress
• Rare natural communities listing
• SCS soil survey maps (by county)
• USGS topographical maps

In the early afternoon the trainers and trainees went into the field to evaluate

the wetland sites, they carried with them the characterization question sheets, pencils,

and clip boards. Field work took up most of the afternoon and the group visited three

wetlands. While in the field, Ms. Roth answered questions about the methodology and

Mr. Husing answered questions about the characteristics of the wetlands visited. One

of the wetlands visited was used as a practice wetland assessment. After collecting

field data the trainees and trainers returned to the office.
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During the late afternoon session the group filled in the rest of the office

• questions for the wetland characterization section and completed a wetland assessment

• for one wetland. The group was divided into small groups to complete the

• assessments. Although short on time, all the small groups did complete assessments
•
• for one wetland.

• Wetland Assessment Process •
• The trainees were asked to complete assessments for four wetlands in Toledo,

• Oregon. These assessments would provide the data for the repeatability field test.•
• Each team was asked to complete the assessments in the spring, thereby establishing a

• seasonal/temporal comparability between the teams' assessments and allowing the•
• researcher adequate time for analysis of results. The teams were also asked to note
•
•

(on the wetland map) where their primary observation point was for each wetland and

• what order they assessed the wetlands. These last two requests were made to give
•
•

additional information to the researcher in case repeatability varied markedly from one

wetland to the next.
•
• Each team worked independently to complete the assessments for the four

• wetlands. The teams were provided with a packet of materials from the list in Table•
• 3-2. Each packet contained: (1) an aerial photo of the study area (figure 3-2); (2)

• sections of a USGS 7 1/2 minute quad map showing the city of Toledo, and 011ala•
• Slough and Depot Slough watersheds; (3) data on water quality; (4) Toledo zoning and

• urban growth boundary map; (5) wetland and aquatic ecosystem descriptions for the•
• coast range, identifying protected or "natural heritage areas"; (6) water quality
•
•

conditions map of the Mid-Coast Basin; (7) Soil Conservation Service soil maps for

•
•
•
•
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each wetland location; (8) Lincoln County tax-lot maps with delineated wetlands; (9)

wetland summary sheets from the Wetland Conservation Plan Inventory for Toledo,

Oregon (Husing 1994); (10) additional information on endangered or sensitive species

and watershed acreage calculations; (11) the first 20 pages of the "Classification of

Wetlands and Deepwater Habitats of the United States (Cowardin et al. 1979); and

(12) final instructions on such things as marking observation points on maps, time of

observation, etc.
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Figure 3-2. Aerial photo of Toledo, Oregon.



•
•
• 47•
•
• Analytical Techniques and Measures
•
• The evaluation and analysis of the "usability" and "repeatability" of the Oregon

• Method incorporated an examination of teams' answers to assessment questions,•
• teams' final assessments, comments by assessors on methodology format, method

• questions and DSL training. From this analysis, recommendations are provided for•
• modifications to the Oregon Method. A model training specifically for non-wetland

• scientists is also discussed.•
• The first part of the analysis compared and evaluate each team's final function
•

and condition assessments for the four wetlands and determined repeatability success.•
• Where repeatability is low, reasons for failures were determined by evaluating (e.g.,
•
• subjectivity and temporal considerations) both the assessments as a whole and the

• assessment questions.
•

The second part of the analysis evaluated individual responses to assessment

• questions. Poor repeatability in assessment questions reflects poor repeatability for•
• assessments. Problem questions were identified by using three criteria: (1) all possible

• answers (i.e., three) to a question were chosen by different teams; (2) standard•
• deviation from the mean was comparatively large; and (3) assessment teams' notes

identified problem questions and problems in general (e.g., "If it is landscaped by•
• people, is it still 'open space'?"). After identifying problem questions, that is, those
•
•

which fulfill criteria 1 and 2 and possibly criteria 3, an analysis (e.g., question clarity,

• subjectivity) of the question was conducted.
•
•
•
•
•
•
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•
Because the characterization questions (pages 34-59 of the Oregon Method)

make up the bulk of the foundation information for the assessment questions, crossI
• checking for problem characterization questions were also an analysis priority. For

• example, Question 5 of the Hydrologic Control assessment and Question 2 of the•
• Wildlife Habitat assessment both rely on Question 22 in the Wetland Characterization.

• If there are problems with Question 5 and Question 2, the problem might originate•
with Question 22 of the Wetland Characterization. Repeatability issues for the

• characterization questions (Questions 15-41, only) were also examined.•
• Finally, to identify teams that may have consistently been "off the mark" with

their assessments, a pair t-test (See Appendix A) will be conducted between each•
• community team and the expert team (null hypothesis: no difference; alternative
•
•

hypothesis: significant difference).

•
•
•
•
•
•
•

•

•
•
•
•
•
•
•
•
•
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• CHAPTER 4

• RESULTS AND DISCUSSION
•
• Of the original eight teams participating in this study, seven teams (including

• the expert team) completed assessments. [Team eight did not complete the•
• assessments (see table 3-1, page 41)]. Of these seven teams, one team (team six) was

• unable to complete assessments for wetland four. This chapter presents teams'•
• repeatability scores for final function and condition assessments for each of the four

• wetlands (appendix B). It also presents the results of an analysis of assessment•
questions and a pair t-test used to identify "problem" teams.

• Generally, repeatability findings for assessment results varied markedly

• depending on the function or condition assessed and the particular wetland used in the

•
assessment. To illustrate repeatability success, four levels of repeatability were

• defined based on the degree of agreement among the teams - excellent, good, fair and
•
• poor (table 4-1). Each degree of agreement was then given a numerical score.

• An "excellent" rating represents complete agreement between all teams in their
•
• function or condition assessment for the same wetland; this is represented by a ratio of

• 7:0 (6:0 for wetland four). An excellent rating is represented numerically by a score

• of 4. A "good" repeatability rating is given when six teams' assessments are in

• agreement and one differs or when five teams are in agreement and two differ from

• the majority. This is represented by a 6:1 and 5:2 ratio (5:1 for wetland four). A

•
good rating is represented by a numerical score of 3. A rating of "fair" is given when•

• four teams of the seven are in agreement and three teams differ from the majority but
•
•

are in agreement with each other; this is represented by a 4:3 ratio for wetlands one,

•
•
•
•
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two and three. Because Team Six's assessments are missing for wetland four, a 4:2

ratio was used as representing a "fair" repeatability score. A numerical score of 2

represents the fair category. A "poor" repeatability rating is given when the full range

of assessment values (three) has been given by the teams for final assessments. A

ratio example would be: 4:2:1 (3:2:1 for wetland four). This is represented by a score

of 1. The repeatability mean for each function was calculated, as was the repeatability

mean for each wetland.

There were a number of weaknesses in the methodology that led to low

repeatability scores. Most of these can be remedied, although a few are inherent

weaknesses of rapid assessment methodologies. Editorial errors, which may have

influenced repeatability, were also identified by a number of users of the Oregon

Method and were passed on to DSL; but are not discussed in this analysis.

Repeatability of Function and Condition Assessments

Repeatability ratings (table 4-1) for final assessments were: 6 excellent, 12

good, 6 fair, and 9 poor, using rating scores, the overall mena score was 2.44,

suggesting only moderate repeatability success for the method. The educational value

assessment had the highest repeatability rating (3 excellent, 1 good) and a

repeatability mean of 3.75 for the four wetlands. Enhancement and aesthetics both

received the lowest scores (3 poor, 1 fair) with a mean of 1.25.

Assessment results are presented first by function and then by wetland. Where

there is little discussion, the researcher failed to uncover possible assessment

weaknesses which could have been responsible for lowering repeatability success.
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Table 4-1. Repeatability Values for Assessments

Wetland 1 Wetland 2 Wetland 3 Wetland 4 Mean for
Function

Wildlife
Habitat

3 3 3 2 2.75

Fish
Habitat

4 3 3.5

Water
Quality

3 3 3 2 2.75

Hydrologic
Control

2 3 4 3 3.0

Sensitivity
to Impact

1 4 3 3 2.75

Enhance-
ment

2 1 1 1 1.25

Education 4 4 3 4 3.75

Recreation 1 2 1 2 1.5

Aesthetic 1 1 1 2 1.25

Mean for
Wetland

2.13 2.78 2.44 2.38

Repeatability Ratings: 4 = Excellent; 3 = Good; 2 = Fair; and 1 = Poor
Overall Repeatability Mean = 2.4
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Wildlife Habitat: Repeatability ratings for the wildlife function assessments for the

four wetlands were good for all wetlands except wetland four (fair). Wetland one had

the highest repeatability at 6:1. Wetland four's rating was represented by a 4:2 ratio.

The repeatability mean score for the Wildlife Habitat function was 2.75. A number of

wildlife assessment questions had repeatability weaknesses (Questions 1,2,4,9) (see

Table 4-2) which directly influenced repeatability rankings for this assessment. These

assessment questions were addressed in the following section (i.e., Analysis of

Problems with Wetland Assessment Questions).

Fish Habitat: The primary problem assessors had with the fish habitat

assessments was in deciding when this assessment should be used for a wetland. The

assessors had particular difficulty with what constituted a stream (i.e., when was a

slough a stream?). Comments from assessors included, "If a slough is 3 feet deep,

contains water year round, and supports fish, is it considered a stream? A lake

(pond)? Why not?" Four teams completed assessments for two wetlands that did not

fit the methodology stream category (as defined in the Oregon Method). One of the

"confused" teams was the expert team. For those wetlands correctly assessed, one

received an excellent repeatability score and the other received a good score (6:1).

The repeatability mean score for the two wetlands correctly assessed was 3.5.

Water Quality: Three of the four wetlands had good repeatability scores.

Wetland one had the highest repeatability of the group (6:1). Whereas wetlands two

and three received a good rating with a 5:2 ratio. Wetland four received a "fair"

rating because of a 4:2 ratio. The repeatability mean score for this assessment was

2.75. Most of the repeatability problems for this assessment stemmed from assessment
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• questions one and six. These questions and the problems they demonstrate are

• discussed in greater detail in the following section (i.e., Analysis of Problems with
•
•

Wetland Assessment Questions).

• Hydrologic Control: The repeatability for wetland three was excellent,
•
• whereas wetland two and four were good (6:1 and 5:1). Wetland one's repeatability

• was fair (4:3). Although a number of assessors expressed hesitation in answering

• questions on hydrology, this assessment's repeatability was better than most.

• Repeatability weakness appears to be a combination of repeatability weaknesses in•
assessment questions (i.e., questions 6 and 7) (Table 4-2) and lack of assessors

•
hydrology expertise or perceived lack of hydrology expertise. The repeatability mean•

• score for this assessment was 3.0.

•
•

Sensitivity to Impact: The assessments for wetland two were all in agreement

• and received an excellent repeatability score. Wetland three and four both received a
•
• good rating (6:1 and 5:1). Wetland one received a poor rating (5:1:1). The

• repeatability mean for this assessment was 2.75.
•

Enhancement: In three of the four wetlands a poor repeatability rating was

given: Wetland two (4:2:1), wetland three (3:2:2) and wetland four (4:1:1). Wetland•
• one received a fair ranking (4:3). The repeatability mean was 1.25. Three of the six

questions in this assessment directed the assessor to use 2 and sometimes 3 wetland

• characterization questions as foundation information for assessment questions. In

•
general, the use of multiple foundation questions added complexity, increased error•

• and hurt repeatability.

•
•
•
•
•
•
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Education: In three of the four wetlands an excellent repeatability score was

concluded. Only wetland three received less then excellent with a good rating (6:1).

The repeatability mean was 3.75. However, repeatability success may have masked

poor, weak or subjective assessment criteria. The education assessment had high

repeatability values, but all the assessments were of moderate value. Odum (1986)

reported that if specific data is not included in an assessment, moderate values will be

obtained.

Recreation: In wetland one and wetland three repeatability scores were low.

Both received a fair ranking (3:3:1 and 4:2:1). Fair repeatability scores were found in

Wetlands two and four. The repeatability mean was 1.5. Both the lack of assessors

understanding of zoning issues, and the methodology's use of subjective language

throughout the assessment hurt repeatability. Two questions required an understanding

of land use regulations relative to hunting and fishing.

Aesthetics: Repeatability scores for this assessment were very low. All

wetlands received a poor score, except for wetland four, which received a fair rank

(4:2). The repeatability mean for aesthetics was 1.25. Subjective language and

therefore, subjective indicators probably affected the repeatability of this assessment

more than anything else. Descriptions such as "general appearance," "visual

character," "audible" and "natural odors" are examples of the subjective language used.
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• Repeatability scores for each wetland assessed were as follows: wetland one

•
• 4 fair, 1 poor). Wetland one and two had the greatest repeatability disparity between

• them. The only thing I could attribute this disparity to was that Wetland one was•
• more difficult to see in its entirety than wetland two, and only two teams noted that

• they physically walked a substantial part of wetland one's perimeter to make•
• observations. Other than that, both wetlands were in the same watershed and on the

•
same water course, and it appeared that most (if not all) the teams assessed the

• wetlands in the same order (however, not all teams noted wetland assessment order).
•
•
• Analysis of Problems with Wetland Assessment Questions
•
• A number of assessment questions were identified with repeatability

• weaknesses (Table 4-2) that is, high standard deviation and high variability (i.e., the•
• teams chose all possible answers [3] for the question). Analysis of these assessment

• questions (appendix A) (and foundation questions) helped identify some common•
• methodology problems which are presented here.

•
1) Foundation questions (i.e., wetland characterization questions) are

• inconsistent with final assessment questions. For example, question 22 from the
•
•

wetland characterization questions provides the foundation information:

S
S
S
S

had a repeatability mean of 2.13 (1 excellent, 2 good, 2 fair, 3 poor); wetland two's•
• mean was 2.78 (3 excellent, 3 good, 1 fair, 2 poor); wetland three was 2.44 (1

excellent, 5 good, 3 poor); and wetland four had a mean of 2.38 (1 excellent, 2 good,
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Percent of wetland area by Cowardin wetland class?
Answer choices: a) open water; b) emergent (includes
floating aquatics -herbaceous plants that can tolerate
flooding and living in wet soils); c)scrub-shrub; and
d) forested (woody vegetation 20 feet or taller).

for question two of the wildlife habitat function:

What is the dominant Cowardin wetland class?
Answer choices: a) Forested or scrub-shrub or a
combination of any two that includes forested or
scrub-shrub; b) emergent vegetation with open water
or just open water; and c) emergent vegetation with
no open water.

Both questions are Cowardin classification questions and require the assessor to

identify the Cowardin type and approximate the percent cover for each vegetation

type. The problem does not originate with repeatability weaknesses in the wetland

characterization question, but rather repeatability failure in the assessment question.

Both questions are essentially asking for the same information and providing the same

answer choices. Unfortunately, the answer choices from the foundation question are

inconsistent with the answer choices for assessment questions, thus making it more

difficult for the assessor to transfer the information correctly. This inconsistency

problem increases the likelihood of answering the assessment incorrectly. Other

examples of this kind of inconsistency can be found in the water quality assessment

(question 1 and wetland characterization question 39; and function question 6 and

wetland characterization question 8).
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Table 4-2. Problem Assessment Questions

Function / Condition * High Standard

Deviation

*Variability (all 3

choices)

Wildlife Habitat

Fish Habitat

Water Quality

Hydrologic Control

Sensitivity To Impact **

Enhancement Potential

Education

Recreation

Aesthetic Quality

Question 2 &

Question 1 &

Question 7

Question 5

Question 1

Question 2

4

6

Question 1, 2 &

Question 1

Question 6 & 7

Question 4

Question 3

Question 5 & 6

Question 1

Question 4& 5

9

* To be considered a problem question, high standard deviation or high variability
[i.e., the teams chose all possible answers (3) for the question] must occur two or
more times for the same question.
** Expert team did not fill in answers to questions for this assessment, but made final
assessment

2) Questions that ask the assessor to estimate the percentage of cover, land

use, open water, etc., fail repeatability tests. An example of this problem is question

one from the wildlife habitat assessment and it's foundation question - question 22

(see page 50) from the wetland characterization. Both these questions ask the assessor

to estimate percent cover of Cowardin wetland class. The wetland characterization

question asks the assessor to specifically designate a percent, whereas, question one

asks the assessor to determine dominant classes. Assessors of this field trial had
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difficulty estimating any kind of land (or water) cover with any repeatability. This

repeatability problem was complicated further because the foundation question and the

assessment question were not consistent in their phrasing (see weakness 1, page 51).

3) Too many questions and/or answer choices, used subjective language.

When subjective language was used, repeatability suffered. For example, question one

in the recreation assessment uses the word "safe". What is safe? Another example

from the aesthetic assessment was the term "visual detractor" and what that meant.

From question seven in the hydrologic control assessment, how far upstream is

"upstream"? Assessors often commented, "what does this mean" when given a

subjective word or question.

4) Using more than one wetland characterization question as the foundation

information for an assessment question added complexity and hurt assessment question

repeatability. For example, question four in the wildlife assessment (see Table 4-2)

uses questions 18 and 28 from the wetland characterization. Multiple foundation

questions add to the complexity of the assessment question and to the confusion of the

assessor. By making the foundation information more difficult to access and thus

increasing error, repeatability suffers.

5) The format of the methodology was cumbersome to the user. This made

the methodology difficult to work with, which makes for frustrated users and sloppy

work. One assessor stated, "Copying answers from the work just done, and then to

have to again copy it to another form makes no sense given the kind of time frames I

deal with... If there are multiple sub-questions and multiple properties, it is very

confusing."
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6) Some necessary "expert" background information and training for the

assessors was missing and hurt the repeatability of the assessment questions. A good

example of this is the questions in hydrology. Many assessors expressed a lack of

confidence in their hydrology knowledge and did not feel that the training supplied

them with the information to answer questions about hydrology. For example,

question three in the enhancement assessment and question one in the water quality

assessment both rely on question 39 of the wetland characterization.

What is the wetland's primary source of water?

a. Springs or seeps

b. Precipitation or overland flow

c. Intermittent stream (includes irrigation ditches)

d. Cannot be determined

This foundation question had some repeatability weaknesses and there were some

comments, "Aren't all these sources represented, and who can tell which dominates?"

asked by assessors about this question. Another area identified as weak by assessors

was their land use and zoning knowledge. For example, they did not know if rural

residential was considered rural or urban zoning under this method?

Analysis of Problems with Assessment Teams

A pair t-test was used to identify any team that was consistently in

disagreement with the expert team. Out of a total 177 pair t-test, only 3 were found to
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be significantly different at the p = .05 level, suggesting that none of the teams had

any significant problems in understanding the methodology format and questions, and

successfully completing the assessments or more likely, all were similarily confused

given only fair - good repeatability overall (2.44 mean).
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Repeatability success for the Oregon Freshwater Wetland Assessment

Methodology for this field test was at the fair / good boundary. Suggesting some

caution in use of the method. For the most part, the more subjective the assessment,

the poorer the repeatability. The exception to this rule was the education assessment,

which received excellent repeatability values. As previously stated (page 54), it may

be inherent in assessments that do not provide adequate indicators that moderate

values will be obtained. Except for one team for one wetland, moderate values were

assessed for all educational assessments.

Many of the repeatability weaknesses identified in this field test are easily

remedied. Further refinements of the methodology are forthcoming and should lead to

greater repeatability values.

Despite its present shortcomings, the methodology has significant educational

value, teaching those using it about the various functions and conditions of wetlands in

their community. This alone is basis for its continued use.



62

Recommendations

1) Make foundation questions and assessment questions as consistent as

possible. If software will be used, link the foundation information directly to the

assessment questions that apply.

2) Avoid asking for specific percent cover estimates of such things as ground

cover, dominant vegetation or open water. Giving choices, ranges or rankings (e.g.,

less than 50%, primary cover, and 50-75%) would produce more consistent

assessments. Also, more time needs to be spent in training the non-expert how to

estimate cover, land-use area, etc. (See: two-day training workshop). These are skills

that need to be practiced and ground-truthed.

3) Keep it simple. Try to minimize the use of two foundation questions for

one assessment question. Instead, ask a second question in the assessment. Again, if

using software the foundation information can be linked directly into the assessment

question.

4) If the function/condition is one of the more subjective function/conditions

(e.g., aesthetic) use as non-subjective criteria as possible or give examples to better

define the subjective language (or indicator).

5) Format of the methodology needs to be simplified. Color coding the

different sections would help, as would using tabs to separate distinct sections. The

methodology should be kept intact, if extra sheets for assessments are supplied at the

back of the book, note this at the beginning of the methodology and at the beginning
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of the function and assessment questions section. Mark the chapter numbers, as well

as appendix letter at the corner of every page.

6) Encourage the development of computer software that helps minimize the

manual "flipping back and forth" aspect of the methodology. Foundation questions,

once answered, could be linked directly into assessment questions. This would shorten

the time it takes to complete the methodology (thus, minimizing assessor frustration),

and increase repeatability by minimizing transfer/translation error.

6) A two-day training for non-wetland experts using the method should be

developed, with the focus on land cover estimation and interpretation in the field,

photointerpretation, land use and zoning, and hydrology. Resources needed for

training should be made available prior to the workshop with specific "homework"

assignments to prepare students.

Repeatability scores would probably have been better if the overall skill levels

of the assessors in this test were elevated. But, a methodology that is designed only

for wetland experts will fail to meet its other important goal - that of the education of

community members and their participation in community science. Providing a truly

usable and repeatable tool for interested community members of varying skill levels

should continue to be an important goal of this methodology.
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Two-Day Oregon Method Training Workshop for Non-Wetland Experts

•
•
• Although the Division of State Lands' one day training workshop on the

• Oregon Method was viewed by most participants of this repeatability test as "an
•
• excellent educational experience" and "one of the best educational trainings in

• wetlands I've had", participants did acknowledge some training inadequacies,•
• specifically in the areas of hydrology and land use regulations and zoning.

• In assessing repeatability successes and failure of the methodology a few other•
• training areas were identified that could be strengthened or added to benefit future

repeatability. These include photointerpretation, estimating of percent cover, and•
• increased familiarity with primary sources (see Table 3-2). The following is
•
•

recommended outline of an expanded training (2 days) for non-wetland experts in the

Oregon Method

•
• A. In preparation for the training workshop: homework assignments

• 1. Read introductory hydrology materials
2. Ask each participant to collect at least one primary source and bring

• to training (from Table 3-2)

B. Day one: morning session
• 1. Introduction to methodology, review of Cowardin classification,
• review hydrology introductory materials and primary materials.

• 2. Photointerpretation work, specifically on percent cover.
3. Develop map overlays using information from primary materials and

• photointerpretation work.
•
• C. Day one: lunch (in the field at the first wetland)

•
•
•
•
•
•
•
•
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D. Day one: afternoon session
1. Field work on (ideally) three hydrologically different wetlands.
2. Field work on estimating percent cover. Use of measuring tape,
discussion of visual distances and how they appear to change with
slope, vegetation, etc. Practice estimating percent cover for land, water,
cover objects in a stream, etc. Use known distances to establish error
bars.
3. Fill in wetland characterization questions

E. Day two: morning session

1. Finish up field work from previous day. Questions and answers on
any previous field work exercises
2. Back to the office for review of local land use regulations and

zoning.

F. Day two: lunch (in the office)

G. Day two: afternoon session
1. Complete assessments for two wetlands
2. Questions and answers on assessments and ??
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APPENDIX A: Field Generated Data

WILDLIFE
0S14

Q T-1 1-2 T-3 1-4 T-5 1-6 EXP STDEV MEAN
1 2 1 1 2 1 2 1 0.53 1.43
2 2 3 1 2 3 1 1 0.90 1.86
3 3 3 3 3 3 3 3 0.00 3.00
4 3 3 1 3 1 3 3 0.98 2.43
5 1 1 1 1 1 1 1 0.00 1.00
6 1 1 1 1 2 1 0.41 1.00
7 1 1 1 1 1 1 1 0.00 1.00
8 2 2 2 2 2 1 2 0.38 1.86
9 1 3 2 3 3 3 2 0.79 2.43

TTEST 0.61 0.46 0.56 0.43 0.80 0.61

0S12 Q T-1 T-2 T-3 T-4 T-5 1-6 EXP STDEV MEAN
1 1 1 1 2 1 2 1 0.49 1.29
2 2 3 1 3 2 3 1 0.90 2.14
3 3 3 3 3 3 3 3 0.00 3.00
4 3 3 1 3 1 2 3 0.95 2.29
5 1 1 1 1 1 1 1 0.00 1.00
6 1 1 3 1 1 1 0.82 1.14
7 1 1 1 1 1 1 1 0.00 1.00
8 1 2 2 2 1 2 1 0.53 1.57
9 1 1 2 3 2 3 1 0.90

TTEST 0.68 0.46 1.00 0.05 1.00 0.20

0S5 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
3 1 1 2 1 2 2 0.76 1.71

2 2 2 1 2 2 1 1 0.53 1.57
3 3 1 1 2 1 2 2 0.76 1.71
4 3 2 1 3 1 2 3 0.90 2.14
5 11	 1 1 1 1 1 1 0.00 1.00
6 1 1 1 1 1 1 0.00 0.86
7 1 1 1 1 1 1 1 0.00 1.00
8 1 1 1 1 1 3 1 0.76 1.29
9 1 2 1 2 2 2 1 0.53 1.57

TTEST 0.32 0.71 0.09 0.52 0.44 0.52

DS10 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV	 MEAN
1 3 1 2 2 1 1 0.821	 1.67
2 2 3 1 3 3 1 0.98 2.17
3 3 3 2 3 3 2 0.52 2.67
4 3 3 1 3 3 3 0.82 2.67
5 1 1 1 1 2 1 0.41 1.17
6 1 2 1 2 1 0.55 1.17
7 1 1 1 1 1 1 0.00 1.00
8 1 3 3 2 1 1 0.98 1.83
9 2 2 2 3 2 1 0.63 2.00

TTEST 0.11 0.12 0.33 0.06 0.09 N/A
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FISH HABITAT
OS 14 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN

1 1 N/A N/A N/A N/A 2 N/A N/A
2 1 3 N/A N/A
3 1 3 N/A N/A
4 1 1 N/A N/A
5 1 1 N/A N/A
6 1 3 N/A N/A

0.02 N/A N/A

0S12 Q T-1 T-2 1-3 T-4 T-5 T-6 EXP STDEV MEAN
1 3 3 3 N/A 3 3 3 0.00 2.57
2 2 2 2 1 2 2 0.41 1.57
3 2 3 3 3 3 2 0.52 2.29
4 1 1 1 1 1 1 0.00 0.86
5 3 3 2 1 2 2 0.75 1.86
6 1 1 1 1 1 2 0.41 1.00

TTEST 1.00 0.73 1.00 N/A 0.52 1.00

0S5 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
1 1 3 3 N/A 1 1 2 0.98 1.57
2 2 2 1 1 2 1 0.55 1.29
3 2 2 3 2 1 2 0.63 1.71
4 1 1 1 1 1 1 0.00 0.86
5 1,	 1 1 1 3 1 0.82 1.14
6 1 1 1 1 1 2 0.41 1.00

TTEST 0.60 0.69 0.73 N/A 0.26 1.00

DS10 Q T-1 T-2 T-3 T-4 1-5 T-6 EXP STDEV MEAN
1 3 N/A N/A N/A N/A N/A 1 N/A N/A
2 2 N/A N/A
3 3 1 N/A N/A
4 1 1 N/A N/A
5 1 1 N/A N/A
6 1 N/A N/A

I N/A N/A
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APPENDIX A: Field Generated Data

WATER QUALITY
0S14 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN

1 3 3 3 3 1 3 2 0.79 2.57
2 1 1 1 1 1 1 1 0.00 1.00
3 1 1 1 1 1 1 1 0.00 1.00
4 3 3 3 3 3 3 3 0.00 3.00
5 3 1 1 1 1 1 1 0.76 1.29
6 3 3 3 1 1 1 3 1.07 2.14

TTEST 0.41 0.79 0.79 0.78 0.36 0.78

0312 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
1 1 3 3 1 3 1 2 1.00 2.00

1 1 1 1 1 1 1 0.00 1.00
3 1 1 1 1 1 1 1 0.00 1.00
4 1 1 1 1 1 1 1 0.00 1.00
5 1 1 1 1 3 2 2 0.79 1.57
6 3 3 3 1 1 1 3 1.07 2.14

TTEST 0.50 1.00 1.00 0.07 1.00 0.21

0S5 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
1 1 1 1 1 1 1 1 0.00 1.00
2 1 1 1 1 1 1 1 0.00 1.00
3 1 1 1 1 1 1 1 0.00 1.00
4 1 1 1 1 1 1 1 0.00 1.00
5 3 3 3 2 3 3 3 0.38 2.86
6 3 3 3 1 1 1 3 1.07 2.14

TTEST 1.00 1.00 1.00 0.30 0.55 0.55

DS10 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
1 1 3 3 1 3 2 0.98 2.17
2 1 1 1 1 3 3 1.03 1.67
3 1 1 1 1 1 1 0.00 1.00
4 2 2 1 1 2 1 0.55 1.50
5 3 1 1 3 3 3 1.03 2.33
6 3 3 3 1 1 3 1.03 2.33

TTEST 0.57 0.57 0.41 0.14 1.00 N/A
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APPENDIX A: Field Generated Data

HYDROLOGY
0S14 Q T-1 T-2 T-3 T-4 T-5 1-6 EXP STDEV MEAN

1 1 1 1 1 1 1 1 Ono 1.00
2 1 1 1 1 1 1 1 0.00 1.00
3 3 3 3 3 3 3 3 0.00 3.00
4 1 1 2 2 1 1 1 0.49 1.29
5 3 3 3 3 3 3 3 0.00 3.00
6 3 1 1 1 1 1 2 0.79 1.43
7 3 1 3 1 1 1 3 1.07 1.86

TTEST 0.80 0.43 1.00 0.59 0.43 0.43

0S12 0 T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
1 1 1 1 1 1 1 1 0.00 1.00
2 1 1 1 1 1 1 1 0.00 1.00
3 1 1 1 1 1 1 1 0.00 1.00
4 1 1 1 1 1 1 1 0.00 1.00
5 3 3 3 3 3 3 3 ' 0.00 3.00
6 1 2 1 2 2 1 2 0.53 1.57
7 3 1 3 2 1 2 3 0.90 2.14

TTEST 0.79 0.55 0.79 0.76 0.55 0.55

0S5 0	 T-1 T-2 1-3 T-4 T-5 1-6 EXP STDEV MEAN
1	 1 1 1 1 1 1 1 0.00 1.00
2	 1 1 1 1 1 1 1 0.00 1.00
3	 1 1 1 1 1 1 1 0.00 1.00
4	 1 1 2 2 2 1 2 0.53 1.57
5	 3 3 2 3 3 1 3 0.79 2.57
6	 3 3 2 3 3 1 3 0.79 2.57
7	 3 1 3 2 1 2 3 0.90 2.14

TTEST 0.80 0.43 0.56 0.78 0.59 0.06

DS10 0	 T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
11	 1 1 1 1 1 1 0.00 1.00
2	 1 1 1 1 3 3 1.03 1.67
3	 2 2 1 1 2 1 0.55 1.50
4	 1 1 2 1 1 2 0.52 1.33
5	 3 3 3 3 3 2 0.41 2.83
6	 3 3 3 1 3 3 0.82 2.67
7	 3 3 3 2 3 3 0.41 2.83

TTEST 0.78 0.78 0.78 0.14 0.78 N/A
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SENSITIVITY
0S14 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN

1 2 2 2 2 3 2 2 0.38 2.14
2 3 3 3 3 3 1 3 0.76 2.71
3 3 1 1 1 1 1 1 0.76 1.29
4 3 1 1 1 1 1 1 0.76 1.29
5 2 2 2 2 2 1 2 0.38 1.86

TTEST 0.11 1.00 1.00 1.00 0.74 0.20

0S12 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
1 2 2 2 2 2 1 2 0.38 1.86
2 3 3 3 3 3 1 3 0.76 2.71
3 1 1 1 1 3 2 2 0.79 1.57
4 3 3 1 1 1 1 1 0.98 1.57
5 2 2 2 2 2 2 2 0.00 2.00

TTEST 0.69 0.69 0.69 0.69 0.69 0.17

0S5 Q T-1 T-2 T-3 1-4 T-5 1-6 EXP STDEV MEAN
1 2 2 2 2 2 1 3 0.58 2.00
2 3 3 3 3 3 1 3 0.76 2.71
3 3 3 3 2 3 3 3 0.38 2.86
4 3 1 1 1 1 2 1 0.79 1.43
5 2 2 1 2 2 1 2 0.49 1.71

TTEST 0.68 0.72 0.52 0.46 0.72 0.20

DS I 0 Q T-1 T-2 T-3 T-4 T-5 1-6 EXP STDEV MEAN
1 1 2 2 2 2 2 0.41 1.83
2 3 3 3 3 3 3 0.00 3.00
3 3 1 1 3 3 3 1.03 2.33
4 3 1 1 1 3 1 1.03 1.67
5 2 2 2 2 2 2 0.00 2.00

TTEST 0.72 0.47 0.47 1.00 0.40 N/A
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APPENDIX A: Field Generated Data

ENHANCEMENT'
0514 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN

1 1 1 1 1 1 1 1 0.00 1.00
2 1 1 1 1 1 2 1 0.38 1.14
3 1 2 2 2 2 1 2 0.49 1.71
4 1 1 1 1 1 2 3 0.79 1.43
5 2 1 3 2 3 3 0.82 2.00
6 1 2 2 2 2 3 2 0.58 2.00

TTEST 0.02 0.27 0.14 0.52 0.27 1.00

0512 Q T-1 T-2 T-3 1-4 T-5 1-6 EXP STDEV MEAN
1 1 1 1 1 3 1 1 0.76 1.29
2 1 1 1 2 2 2 1 0.53 1.43
3 2 2 2 1 2 3 2 0.58 2.00.
4 2 2 2 2 2 1 2 0.38 1.86
5 1 1 1 1 1 1 0.00 0.86
6 2 2 2 2 2 2 2 0.00 2.00

TTEST 0.76 1.00 1.00 1.00 0.17 0.69

0S5 Q T-1 T-2 T-3  T-4 1-5 T-6 EXP STDEV I MEAN
1 1 3 3 1 3 3 3 0.98 2.43
2 1 1 1 1 1 1 didn't do 0.00 0.86
3 2 1 1 1 1 3 but did 0.84 1.29
4 1 1 1 1 1 1 give 0.00 0.86
5 1 1 2 1 2 category 0.55 1.00
6 1 2 2 2 2 2 0.41 1.57

N/A N/A N/A N/A N/A N/A

DS10 Q T-1 T-2 T-3 T-4 1-5 T-6 EXP STDEV MEAN
1 1 1 1 1 1 didn't do 0.00 0.83
2 1 1 1 1 1 but did 0.00 0.83
3
4

2
1

2
2

2
3

1
2
2

2
1
1

give
category

0.45
0.84
0.58

1.50
1.50
1.005 2 1

6 2 2 2 2 1 0.45 1.50
N/A N/A N/A N/A	 1 N/A N/A
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EDUCATION
0S14 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN

1 2 2 2 2 2 2 2 0.00 2.00
2 2 2 2 2 2 2 2 0.00 2.00
3 1 2 1 2 2 2 2 0.49 1.71
4 1 1 1 N/A 1 2 1 0.41 1.00
5 3 1 1 1 3 2 1 0.95 1.71
6 2 1 1 1 2 3 1 0.79 1.57

TTEST 0.40 1.00 0.60 0.76 0.17 0.04

0S12 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
1 2 2 2 2 2 2 2 0.00 2.00
2 1 2 2 2 1 2 2 0.49 1.71
3 2 2 1 2 1 2 2 0.49 1.71
4 1 1 1 1 1 2 1 0.38 1.14
5 1 1 2 1 2 1 2 0.53 1.43
6 1 1 1 1 1 3 2 0.79 1.43

TTEST 0.09 0.26 0.26 0.26 0.09 0.60

0S5 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
1 2 2 1 1 1 1 1 0.49 1.29
2 1 1 1 1 2 2 2 0.53 1.43
3 1 1 1 2 1 1 1 0.38 1.14
41 1 1 2 N/A 2 2 1 0.55 1.29
5i 3 1 2 1 3 1 3 1.00 2.00
6 1 1 1 1 2 3 1 0.79 1.43

TTEST 1.00 0.40 0.69 0.48 0.48 0.73

DSIO Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
1 2 2 2 2 1 1 0.52 1.67
2 1 2 2 2 2 2 0.41 1.83
31 2 2 1 2 2 1 0.52 1.67
4 1 1 2 2 2 1 0.55 1.50
5 3 1 3 1 3 3 1.03 2.33
6 1 1 2 1 2 2 0.55 1.50

TTEST 1.00 0.69 0.45 1.00 0.45 N/A

77
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RECREATION
OSI 4 Q T-1 1-2 T-3 1-4 T-5 T-6 EXP STDEV MEAN
	 	 I 3 1 1 1 3 2 1 0.95 1.71

2 3 3 2 2 3 3 3 0.49 2.71
3 3 1 2 3 3 1 3 0.95 2.29
4 2 2 1 2 2 2 2 0.38 1.86
5 2 1 1 1 1 1 2 0.49 1.29
6 1 2 2 2 2 2 2 0.38 1.86TTEST 0.72 0.30 0.11 0.46 0.72 0.46

0S12 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN
1 1 1 2 3 2 1 2 0.76 1.71
2 1 2 2 2 1 3 1 0.76 1.71
3 2 2 2 3 2 2 2 0.38 2.14
4 2 2 1 2 1 2 2 0.49 1.71
5 1 1 1 1 1 1 1 0.00 1.00
6 2 2 2 2 2 1 2 0.38 1.86

TTEST 0.60 1.00 1.00 0.21 0.60 1.00

0S5 Q T-1 T-2 T-3 T-4 T-5 1-6 EXP STDEV MEAN
1 3 1 2 2 3 1 3 0.90 2.14
2 3 2 2 3 3 3 3 0.49 2.71
3 2 2 2 3 3 3 2 0.53 2.43
4 2 1 1 2 1 1 1 0.49 1.29
5 1 1 1 1 1 1 0.00 0.86
6 2 2 2 2 1 1 2 0.49 1.71

TTEST 0.73 0.27 0.62 0.73 1.00 0.56

DSI 0 Q T-1 T-2 T-3 T-4 T-5 1-6 EXP STDEV MEAN
1 3 3 3 3 3 3 0.00 3.00
2 3 3 2 3 3 3 0.41 2.83
3 3 2 2 3 3 2 0.55 2.50
4 2 2 1 2 2 1 0.52 1.67
5 1 1 1 1 N/A 1 0.00 0.83
6 2 2 1 2 1 1 0.55 1.50

TTEST 0.36 0.52 0.76 0.36 0.33 N/A

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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AESTHETIC
0S14 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV MEAN

1 1 1 1 1 1 1 1 0.00 1.00
2 3 3 2 1 1 3 1 1.00 2.00
3 1 2 2 2 1 2 1 0.53 1.57
4 1 3 3 3 2 2 2 0.76 2.29
5 1 2 2 2 2 3 2 0.58 2.00

TTEST 1.00 0.11 0.17 0.40 1.00 0.03 0.44 0.39

0S12 Q T-1 T-2 1-3 1-4 1-5 1-6 EXP STDEV MEAN
1 1 1 1 1 1 1 1 0.00 1.00
2 3 3 3 3 1 3 1 0.98 2.43
3 1 2 2 2 1 2 1 0.53 1.57
4 2 3 3 3 2 2 1 0.76 2.29
5 1 1 1 2 1 3 2 0.79 1.57

TTEST 0.40 0.14 0.14 0.05 1.00 0.12

0S5 Q T-1 T-2 T-3 T-4 T-5 T-6 EXP STDEV . MEAN
1 1 1 1 1 1 1 1 0.00 1.00
2 3 1 1 3 1 3 1 1.07 1.86
3 1 1 1 2 2 2 2 0.53 1.57
4 3 1 1 1 1 1 1 0.76 1.29
5 3 2 1 1 2 2 2 0.69 1.86

TTEST 0.18 0.54 0.14 0.68 1.00 0.46

DSIO Q T-1 T-2 T-3 T-4 T-5 1-6 EXP STDEV MEAN
1 1 1 1 1 1 1 0.00 1.00
2 1 3 1 3 1 1 1.03 1.67
3 1 2 2 2 3 1 0.75 1.83
4 2 2 2 2 2 1 0.41 1.83
5 3 3 3 3 3 3 0.00 3.00

TTEST 0.73 0.18 0.49 0.18 0.35
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WETLAND SUMMARY SHEET
City of Toledo WCPI

Date of Field Verification: 7/28/93 	 Wetland Code: OS	 14
•
• Legal: 11-10-17 DB TL 3900 

• Other: The property is bordered on the south side by 10th street 
and on the west by East Slope Road which crosses 011alla 

• Slough at this property, and on the east by 011alla Slough. 
• Name and Address: Georgia Pacific Corporation 

•
Property Tax Division 
133 Peachtree Street. Atlanta, GA. 30303. 

• Local contact: Dale Edmunds. 

• Jurisdiction and Zoning: The property is within the City of Toledo 
• and is zoned Natural Resources (NR) for the property 
• east of East Slope Road and General Residential for the 

•
property west of East Slope Road, 

• NWI CLASSIFICATION: PEMH. 
•

SOIL: Drainage area sediment/black muck. 	 Subclass:	 	
•
• Color: 2.5/ (gley chart reading) 

• HYRDROLOGICAL BASIN: 011alla Slough. 
•
• Size: The overall size of the property on both side of the street is 4.63 acres 
• the wetland area on the west side of the street is 0.32 acres. 

• DOMINANT VEGETATION:

Overstory	 Understory	 Ground cover 
• Alnus rubra	 Salix hookeriana	 Typha latifolia
• Picea sitchensis 	 Holodiscus discolor Carex obnupta
• Lisichitum

americanum
• Scirpus validus
• Juncus effusus

•
Rubus discolor
Rubus laciniatus

•
•
•
•
•
•
•
•
•
•

•
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Festuca arundinacea
Trifolium repens
Agrostis stolonifera
Daucus carafe

Comments:

This 4.63 acres property is located on both sides of East Slope Road. These
two properties are described separately below.

The Area East of East Slope Road. 

The property east of East Slope Road on 11-10-17 DB TL 3900 is a
combination of an upland/steep hillside dominated by Alnus rubra (redalder)(FAC) and Rubus discolor (Himalayan blackberry)(FACU-), and
Holodiscus discolor (ocean spray)(NOL). The upland hillside is on the
western side of this portion of the property.

At the foot of the hill there is an (0.32 acre) ponded area dominated by
Typha latifolia (cattail)(OBL). This area is flooded virtually the entire year. In
the dry time of the year the area is still saturated the surface (a deep black
muck). On the north side of the wetland area the wetland narrows to a more
shallow twenty foot wide strip of wetland dominated by Carex obnupta
(slough sedge or cut grass)(OBL), and, Lysichitum americanum (skunk
cabbage)(OBL) with a small amount of Scirpus validus (soft stem
bullrush)(OBL). On the east border of the wetland (bordering the west side
of East Slope Road) there is are some young Salix hookeriana (Coastal
willow)(FACW+) trees.

The border to the wetland and the upland here is very distinct, the wetland
is bordered by a steep hillside on the west, 10th street on the south, and
East Slope Road on the east.

The Portion of the Property on the East of East Slope Road. 

This area was part of the floodplain bordering 011alla Slough. However,
when Georgia Pacific Corporation decided to build a paper mill in Toledo,
Georgia Pacific chose this site to install a freshwater barrier across 011alla
Slough. As such, most of this area was filled to accomodate this facility. This
fill area is overgrown almost entirely with Rubus discolor. The fill area along



•
•
•	 82•
•
• 011alla Slough has a rather steep bank, however, at the foot of these
• banksthere is a small five to ten foot wide riparian strip occupied by Carex

obnupta and Juncus effusus.•
• Anticipated Development: Because most of the property is already

• developed, and because the portion of the property that is not developed
(west of East Slope Road) is a ponded/wetland area, no further

• development of this property is anticipated at this time.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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•
•
•
•
•
•
•
•
•
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WETLAND SUMMARY SHEET
City of Toledo WCPI

Dates of Field Verification: 5/11/93. 5/21/93	 Wetland Code: OS 12 
7/6/93. 8/2/93. 

LOCATION:

Legal: 11-10-17 AC TL 200, 
Other: Pasture located between East Slope Road and 011alla Slough. 
Name and Address: City of Toledo. 

206 North Main. Toleodo. OR 97391. 
Zoning and Jurisdiction: Inside UGB, natural resources (NR) zoning 

Lincoln County jurisdiction. annexation 
pending. 

Subclass:  Fine-silty. mixed. acid 
isomesic. Aeric. Topic Tropaquents. 

Color: 10YR 4/1, 2.5 YR 3/4 mottles, many. medium, prominent on ped 
surfaces and root channels. 

HYDROLOGICAL BASIN: 011alla Slough. 

Size: 15.80 acres overall according to the tax map. planimetric 
measurements show there are 7.949 acres wetland and 7.851 acres 
upland. 

DOMINANT VEGETATION:

Canopy 
Alnus rubra

Shrub Layer 
Salix hookeriana

Herbaceous Layer 
Festuca arundinacea
Alopecurus pratense
Alopecurus aequalis
Juncus effusus
Carex obnupta
Lotus corniculatus

NWI CLASSIFICATION: PEM5Ch. PSSC. 

SOIL:

Series: Coquille silt loam. 



85

(Plant list continued)
Lolium perenne
Lemna minor
Lisichitum

americanum
Juncus bolanderi
Sparganium emersum
Cerastium viscosum
Eleocharis palustris
Eleocharis ovata
Distichlis spicata
Typha latifolia
Ranunculus repens
Rubus discolor
Rubus laciniatus
Rumex crispus
Rumex acetosella
Plantago lanceolata
Cirsium vulgare
Trifollum repens
Trifolium pratense

Comments:

This property was purchased by the City of Toledo from the Georgia Pacific
Corporation in June, 1993. At present, the entire field is being utilized by a
herd of cows also utilizing the neighboring property (11-10-DB TL 100).

The Wetlands on the Property. 

11-10-17 AC TL 200 is part of the 011alla Slough floodplain. As such, large
portions of the property are jurisdictional wetland (7.949 acres). Like other
properties in Toledo, the wettest portions of this floodplain are found near
the foot of the hill on the west side of the property near East Slope Road.
Accordingly, a forty foot wide PFOC (forested wetland) with an overstory of
mostly Salix hookeriana (coastal willow)(85%)(FACW-) and a small amount
of Alnus rubra (Red alder)(FAC)is located on the west side of the property
next to East Slope Road (see photo 1). Underneath the willows there is a
wetland plant community of Lysichitum americanum. A small stream feeds



•
•
•
•
•
• this area from the hillsides on the west side of East Slope Road, this stream
• is directed into a culvert under East Slope Road. Proceeding east and

•
further out into the floodplain, there is a low-wet area dominated by Juncus
effusus (soft rush or tussocks)(FACW+), and to a lesser extent, Reed

• canary grass (Phalaris arundinacea)(FACW) (see photo 1). Other species
• found in this wetland are: Typha latifolia(cattail)(OBL), Lemna minor

(duckweed)(OBL), Juncus bolanderi (bolander's rush)(OBL), Alopecurus
aequalis (water foxtail)(OBL) and, Lotus corniculatus (birds-foot

• trefoil)(FAC).

• Three major drainage ditches on the floodplain drain these Juncus effusus
• andSalix hookeriana wetlands. Two of these ditches, runs west-to-east in a
• meandering pattern toward 011alla Slough (see photo 2). The meandering

pattern of the ditch suggests that this ditch was at one time a natural
• drainageway. Tidegates were constructed under the dike at the end of
• these drainage ditches. A host of other wetland plants are found in these

ditches including: Lemna minor (duckweed)(OBL),Sparganium emersum
• (narrow leaved burreed)(OBL), Juncus effusus, and Eleocharis palustris
• (creeping spikerush)(OBL) and Eleocharis ovatum (ovate spikerush)(OBL).

• A third drainage ditch runs near the south property line. Like the other

• East of the Juncus effusus wetland there is a higher elevation portion of the
floodplain, and, an approximately six foot high dike on the perimeter of the

• floodplain next to 011alla Slough. The dike is an upland. Like other dikes in
Toledo, much of the dike is covered with Rubus discolor (Himalayan

• blackberry)(FACU-) and is located several feet above the floodplain. In
• addition, the dike is also dominated by Ag-ostis stolonifera (creeping
• bentgrass)(FAC+)(see photo 4), dandylion ( Taraxacum officinale)(FACU),

and Holcus lanatus (velvet grass)(FAC) .
•
•
•
•
•
•
•
•
•
•
•
•

• drainage ditches on this floodplain this ditch drains water off the property
• through a tide gate under the dike south of the south border of the property
• on 11-10-DB TL 100 into 011alla Slough. However, this ditch, unlike the

other ditches, enters 011alla Slough on the east side of the floodplain.
•
• The Uplands on the Property. 
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The floodplain adjacent to the dike can be considered a transition area
between jurisdictional wetlands and upland (see photo 2 and photo 4).
Based on several months observation of this area, however, this area can
be classified as upland for the five reasons listed below.

Reason #1	 This area is higher in elevation than the adjacent Juncus
effusus/Phalaris arundinacea wetland area shown in photo 1. There
appears to be a small amount of fill material on the surface of the
outer portion of the floodplain here contributing to this higher
elevation.

Reason #2	 The upper/outer floodplain area is well drained by the
drainage ditches that meander through this area, and, the floodplain slopes
downward from the dike in toward the Juncus effusus wetland and the
ditches. Therefore, water does not remain ponded on this upper
elevation portion of the floodplain.

Reason #3	 During the early part of May when this area was first
observed, the area did not exhibit wetland hydrology (it was not saturated to
the surface by either a water table or capillary action). While the area was
not observed during early March (when, under normal circumstances
this would wettest time of the growing season), during the late spring of
1993 (two months before the area was first observed) there had been
record rainfall. Even with these wet conditions, soils saturated to the surface
were not observed.

Reason #4	 In early May and June the plant community on the upper
floodplain had not yet been grazed by cattle. As such, it was obvious then
that perhaps as much as 40% of the higher elevation area was occupied
by Tall Fescue (Festuca arundinacea) (FACU-).

In addition, other upland plants, not just tall fescue, are found here in
significant numbers. These plants include approximately 20% ryegrass,
(Lolium perenne), a FACU plant is found here. Further, there was
approximately 5% to 10% coverage of sticky chickweed, Cerastium
viscosum (NOL). This species is not on the wetland plant list and has been
observed in other settings in Toledo that are very dry. Conversely, sticky
chickweed was not observed in other wetland areas. Cirsium vu/gare (bull
thistle (FACU) and Trifolium repens(FACU+)(white clover) are also found
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here is substantial quantities. And finally, Rumexacetosella
(sheepsorrel)(FACU) was also observed in portions of this area in
substantial numbers (in places, approximately 20% to 30% or more
coverage). Other factors leading to a conclusion that upland designation is
appropriate here is that only a small amount — less than 10% — of meadow
foxtail, Alopecurus pratensis (FACW) was observed in several low spots on
the higher portion of the floodplain. In contrast, futher south on the
floodplain (the property to the southwest), virtually the entire
floodplain/pasture was dominated by Alopecurus pratensis (FACW) in the
early spring. In addition, other wetland plant species having a FACW
indicator status (like Ranunculus repens) or OBL status were almost
entirely absent (the FAC neutral test) on this higher elevation portion of the
floodplain.

However, in late June the property was re-visited. By that time the sticky .
chickweed was gone, and the Festuca arundinacea and ryegrass had
been grazed to the point that there was hardly any evidence suggesting
that large populations of Festuca arundinacea and ryegrass had occupied
the area. Further, a population of Agrostis stolonifera, (FAC+), and Lotus
corniculatus (FAC) began to appear. In this setting, Agrostis stolonifera is
misclassified as FAC+, or, at least it should be recognized that this plant can
grow in very dry settings (at least on the Oregon Coast) and should be
classified as FAC. Indeed, on the banks of the dike on this floodplain, which
are clearly upland due to their elevation several feet above the floodplain,
and, other very dry locations on hillsides there are healthy populations of
Agrostis stolonifera. In addition, Professor Richard Halse, Curator of the
Herbarium at Oregon State University, agrees that Agrostis stolonifera
does not deserve to be classified as a FAC+ wetland plant species.
Professor Halse stated, "Agrostis stolonifera grows everywhere and should
not be considered a wetland plant".

Therefore, despite the appearance of Agrostis stolonifera and Lotuscorniculatus (both FAC species) based on the earlier observations of the
area (the abscence of wetland hydrology and the absence of other wetland
plant communities in the higher elevation area of the floodplain) this area
sdeserves to be classified as upland. Further, Lotus corniculatus andHolcus lanatus in these upland locations appears to be suffering (stunted),
suggesting these plants are beyond their usual range.
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Reason 5 Finally, the soil in this upper elevation portion of the floodplain is
Coquille silt loam, a listed hydric soil. However, this area has been dyked
and drained and therefore, the soil appears to be a relict deposit of Coquille
silt loam which no longer exhibits current wetland hydrology. In many cases,
test holes indicated that several inches of fill material from dredging of
011alla Slough were placed on top of these relict hydric soils. Since this fill
was deposited on the surface, reducing conditions were not observed in the
top layer.

Anticipated Development. The City of Toledo has purchased this
property from Georgia Pacific Corporation because the City is attempting to
secure sites for future recreational facilities and potential wetland mitigation
sites. As such, the use of the land has not been determined. However, some
decisions and action on this property can be expected in the near future
and therefore some wetland fill permits can be anticipated.
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Photo 1 11-10-17 TL 100 IOS 12). Photo taken looking west at the
obvious wetland portion of the pasture adjacent to east Slope Road. In the
foreground is Reed canary grass (Phalarrs arunchnacea)(FACW1. Behind
the Reed canary grass is Juncus etfusus (FACW+)(known locally as
"tussocks") which dominates the wetland portion at the pasture. The green
goundcover shown in the upper right corner of the photo is Alopecurus
aequairsshort awn foxtaii)(OBL). A stand of Coastal willow Salix
hookerana) dominates the area next to East Slope road shown in the
background of the phut

O
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WETLAND SUMMARY SHEET
City of Toledo WCPI

Date of Field Verification: 6/8/93 	 Wetland Code: OS 5 

LOCATION:

Legal: 11-10-8 TL 100. TL 101. 
Other: On Sturdevant Place. northeast of the intersection of 

Sturdevant Road and Business Highway 20. along the east fork 
of 011alla Slough/Creek. 

Name and Address: Roy and Laura Hohenshilt (a.k.a.. Windfree). 
2300 Sturdevant Road. Toledo. 

Jurisdiction and Zoning: Lincoln County Zoning. RR -5 (five acre 
rural residential zoning).

NWI CLASSIFICATION: PSSC. PEMC. 

SOIL:

Series: Coquille silt loam	 Subclass: Fine-silty. mixed. acid 
Color: 10YR 4/1	 isomesic Aeric Tropic Tropaquents. 

HYDROLOGICAL BASIN: East Fork of 011ala Slough/Creek. 

SIZE: 8.08 acres, virtually all wetland floodplain except area of the shop. 
Planimetric measurements are on 11-10-8 TL 101. 4.04 all upland. on 
11-10-8 TL 100. 7.30 acres wetland and 0.62 acres upland. 

DOMINANT VEGETATION:

Canopy	 Shrub Layer	 Herbaceous Layer 
Salix hookeriana

	

	 Juncus effusus
Lotus cornicu/atus
Phalaris arundinacea
Sparganium emersum
Veronica americana
Carex obnupta
Ranunculus repens



•
•
•
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•

• Dactylis glomerata
• Festuca arundinacea
• Prunella vulgaris

•
Trifolium repens
Tribolium pratense

•
•
•

Comments:

• This area, like most if not all of the floodplain areas in and near Toledo, was

•
diked and drained during the early part of this century. For at least the last
fifty years the area was used as pasture dominated by Phalaris

• arundinacea (Reed canary grass)(FACW).
•
•

The present owner, however, no longer uses this floodplain as pasture.
Instead, Roy Hohenshilt (aka Windfree) is a professional artist who is

• restoring the natural wetland by purposely not maintained the dikes for the

• last three years since he bought the property. As a result, the diked portion
of the east fork of 011alla Slough, which is the west boundary of his property

• (see photo 2), has breached in several locations and the entire pasture
• area is undergoing a rapid transformation from a seasonally flooded Reed

• canary grass pasture to a permanently flooded wetland dominated by
native wetland vegetation (see photo 1 and 3). The Reed canary grass is

• being replaced by the following species: Juncus effusus (soft rush or
• tussocks)(FACW+), Carex obnupta (cut grass or slough sedge)(OBL),
• Sparganium emersum (narrow leaved burreed)(OBL), and Veronica

americana (American speedwell)(OBL)(see photo 3).
•
• The Uplands 

• Due to the sharp breaks in topography here (the hillside and floodplain) the
• upland portion of the property is limited and obvious. Like 11-10-8 TL 400

• (the Johnson's property to the south of Hohenshilt's property), 11-10-8 TL
100 has a small portion of upland where the toe of the slope of the hillside

• east of the floodplain extends out into the floodplain (on the west side of
• Sturdevant Place)(See photos 1 and 3). Hohenshilt has his shop in this

•
upland area ( approximately 0.60 acres)(see photo 3). In addition, an •
upland bank covered with Rubus discolor (Himalayan blackberry)(FACU-)

• approximately twenty to thirty feet wide exists along the west side of
• Sturdevant Place (the road leading to the Hohenshilt property from

•
•
•
•
•
•
•
•
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Sturdevant Road).

In addition to 11-10-8 TL 100, the Hohenshilt's also owns and resides on•
the adjacent tax lot, 11-10-8 TL 101. On this property, which has been
considered part of the same working farm unit, there is a farmhouse where
Hohenshilt's have their residence (built in the 1920's), and a barn. This
entire 4.04 acre area is upland, a hillside above the floodplain, with upland
vegetation and Fendall - Winema silt loam (3-35% slope), an upland soil.

Anticipated development: Hohenshilt has no plans for further development
on his property with the exception of expanding his shop and placing a deck
around the outside of the shop. According to Hohenshilt, any improvements
would stay within the upland area. If development stays on the obvious
upland areas above the floodplain no further wetland delineation is
necessary at these two tax lots (this is especially true for any proposed
development on 11-10-8 TL 101 which is an obvious upland hillside).
Hohenshilt is eager to work with state and federal agencies to improve
wildlife habitat on the floodplain portion of his property.



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Photo 1 11-10-8 TL 100 101(0S 5) Photo taken standing on 11-10-8
TL 101 looking west toward 11-10-8 TL 100 The upland area on 11-10-8
100 can be seen in the toregound at the photo (note the corner of the
shop). TheSa/ex Hookerana (Coastal willow)(FAC+) on the right side of the
photo marks the location of the channel of East °flea Creek (the west
boundary of this property) The dike that used to contain the creek is no
longer maintained (see photo 2). As a result, this 8 acre floodplain has
become flooded by several feet of water. Note the large amount of Juncus
effusus (soft rush or tussocks)(FACW+) in this flooded area For years the
dike was maintained and the area was used as pasture_ The Reed canary
grass is now being flooded-out and is being replaced by Sparganium
emersurn (narrow leaved bun-eed)(OBLy. Veronica amencangAmerican
speedwet1)(0131_1 and duncus effusus. Other obligate wetland species can
be expected to colonize this area.
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WETLAND SUMMARY SHEET
City of Toledo WCPI

Date of Field Verification: 5/3/93 
	

Wetland Code: DS 10 

LOCATION:

Legal: 11-10-7A TL 702 
Other: Between Western Loop Road and Highway 229 

(the Siletz Highway). 
Name & Address: Mike and Marylnn Tyler 

305 Western Loop 
Toledo. OR 97391 

Zoning and Jurisdiction: Lincoln County jurisdiction, outside the UGB 
RR 5 rural residential. 

SOIL:

Series: Coquille silt loam. 
	

Subclass: Fine-silty, mixed, acid 
isomesic. Aeric Tropic Fluvaquents. 

Brailler peat. 
	

Subclass: Typic tropohemist. 

Color: 10YR 4/1. 

HYDROLOGICAL BASIN: Depot Slough 

SIZE: 5.14 acres overall, planimetric measurements are 1.46 acres upland 
and 3.64 acres wetland 

DOMINANT VEGETATION:

Canopy 
Alnus rubra
Picea Sitchensis
Salix hookeriana

Shrub Layer Herbaceous Layer 
Phalaris arundinacea
Carex obnupta
Polystichum munitum
Poa pratensis
Ranunculus repens
Prunella vulgaris
Rubus discolor
Rubus laciniatus
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Taraxacum officinale
Juncus effusus

Comments:

This property can be divided into two distinct environments: (1) the upland
hillsides, and, (2) the wetland floodplain. Like many places in Toledo, the
wetland starts at the toe of the slope of the hillside.

The hillside here slopes down northwest to southeast and east. The
floodplain area is dominated by Phalaris arundinacea (Reed canary
grass)(FACW). A drainage ditch drains the property from north-to-south.
The drainage ditch continues beyond the border of this property through
the Springer's property (OS 9)(11-10-7A TL 800) to Depot Slough. Before
the construction of Highway 229 (the Siletz Highway) and the old railroad
bed (upon which the Siletz Highway was built), water from this portion of the
floodplain also drained west-to-east to Depot Slough. Now, because of this
blocked drainage, water drains from the property through the main
drainage ditch.

Because the lower floodplain here is almost exclusively dominated by Reed
canary grass, this floodplain wetland would make an excellent wetland
restoration or mitigation site. On the northern end of the floodplain,
however, there is a forested wetland dominated by Sa/ix hookeriana
(FACW-) in the canopy and an understory of both Carex obnupta (sloughsedge or cut grass)(OBL) and Phalaris arundinacea. Unlike many other
floodplains in and near Toledo, in the northern corner of the floodplain there
appears to be a layer of peat at least two feet deep.

Anticipated Development: The present owners have no plans to undertake
further development than already exists on the property; the house and the
barn are both on the hillside. The Tyler's expressed enthusiasm for wetland
and wildlife enhancement actions for their property.
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Photo 1 (DS 10)(11-10-7A IL 702). Photo taken standing on the west
shoulder of the Siletz Highway looking north al the floocIplairdwetland area
on this property dominated by Reed canary grass (Phalaris arundinacea).
The Siletz Highway was built on fill and divides this floodplain. The
residence associated with this property (not seen in this photo) is on the
upland hillside in the center background of this photo.

VD
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