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PREFACE 

Since colonial times, over fifty percent of the nation's 215 million acres of 
wetlands have been destroyed, and between 300,000 and 450,000 acres of 
wetlands continue to be lost each year (Feieraben and zelazny, 1987). 
Similar trends occur in the state of Washington. Many of the state's great 
estuaries have experienced enormous losses: Sammish - 96.4%, Skagit ­
58.6%, Snohomish -74.4%, Duwamlsh - 99.2%, and the Puyallup - 100% 
(Bartleson, 1980). 

This continuing loss of wetlands with their functions and values is no longer 
acceptable on a national or state level. In 1988, the National Wetlands Policy 
Forum, created to address mtijor policy concerns about the protection and 
management of wetlands, recommended -the nation establish a national 
wetlands protection policy to achieve no overall net loss of the nation's 
remaining wetlands base (as defined by acreage and functlon) and to restore 
and create wetlands, where feasible, to increase the quality and quantity of 
the natlon's wetlands resource base- (The Conservation Foundation, 1988). 
This goal has been adopted by the Puget Sound Water Quality Authority In 
the 1989 management plan, and has been endorsed by both Governor Booth 
Gardner and President George Bush. 

Effective development, implementation and enforcement of wetland 
management strategies is critical, especially at the local level. To succeed in 
protection efforts, each jurisdiction must be able to assess the extent and 
nature of its wetlands. This is accompllshect through wetland Inventories. 

This book has been written to provide guidance and direction for local 
wetland. inventories and to encourage a minimum level of consistency In the 
inventory process statewide. It Is Intended primarily for use by lOcal 
governments and is written with that audience In mind. However, It can be 
useful to other parties, such as watershed committees and other citizen 
groups, interested in wetland inventories. The guide Is one of a number of 
tools that may be used in the responsible management and protection of 

. Washington's wetlands. 

I 




TABLE OF COlYTElfTS 7 


PURPOSE OF THE GUIDEBOOK . . . . . I 


HOW TO USE THE GUIDEBOOK. iii 


ACKNOWLEDGEMENTS. • • . • . . v 


CHAPTER 1 - What is a Wetland Inventory? • 1 


CHAPTER 2 - How Are Wetland Inventories Used? • • • :5 


CHAPTER 3 - Why Are Wetland Inventories Important? • 5 


CHAPTER 4 - Who Sponsors and Conducts Wetland Inventories? • • . 6 


CHAPTER 5 - Wetland Inventories Completed in Washington State. 7 


Table 1 - Wetland Inventories at a Glance. . • • • 9 


CHAPTER 6 - What Are Some M~or Issues of Concern? . · . . 10 


CHAPTER 7 - How is an Inventory Planned and Conducted? • 15 


Table 2 - Wetland Inventories: A Phased Approach · . . 20 


CHAPTER 8 - Planning and Conductng a Wetland Inventory: The Details 21 


Phase 1 - Inventory Planning 21 

Phase 2 - Paper Inventory Completion 30 

Phase 3 - Field Work Preparation 35 

Phase 4 - Field Inventory Completion 49 

Phase 5 - Final Products Completion 55 


Acronyms and Abbreviations • · • . 60 


Glossary • • • . . . 61 


Cited References . 66 


Selected Bibliography . • 68 


H 




APPENDICES 


A.. Wetland Definitions 

B. Wetland Values and Functions 

C. Wetland Protection Efforts 

D. Rating Systems 

E. Summary of Selected State and Local Inventories 

F. Selected Wetland Studies in Washington 

G. Resource Contacts: Agencies and Local Governments 

H. Understanding Scale 

I. Wetland Clsssiflcation Systems 

J. Descriptions and Examples of Base and Source Maps 

K. Map, Photo, and equipment Sources 

L. Reconnaissance Map 

M. Wetland Inventory Methodologies 

N. Northwest Wetland Plant List and Plant Indicator categories 

O. Field Data Forms 

P. Letter of Identification 

Q. Guidelines for the Conduct of Field Teams 

K. Plant Specimen Label 

S. Wetland Summary Sheets 

T. Final Wetland Maps 

U. Transfer Tools and Techniques 

iO 




HOW TO USE THE GUIDEBOOK 

In the guidebook, we discuss both planning and conducting a wetland 
inventory. The inventory process incorporates the use of existing wetland 
information, maps, and other pre-inventory information with data obtained 
through field observation. 

Written as a ·how to· book, the guide is organized in a question and answer 
format. Each of seven sections covers a question, with the seventh section 
defining inventory phases and steps. The eighth section details these phases 
and steps and is arranged to allow easy reference to a specific part of the 
process. This is especially helpful if you need to reference the guidebook 
frequently or are using an alternative inventory process. 

Because of the need for flexibility in local inventory design, the guide 
employs a ·cook book· approach. You can elect to use multiple options and 
examples described while incorporating the necessary minimum 
specifications, which are enclosed in boxes. 

The text can be placed in a three-ringed binder so that you can add 
information pertinent to your particular inventory project. 

NOTE: To plan and conduct a wetland inventory, it is important to understand 
what wetlands are (definition) and why they are important (functions and 
values). These and other important subjects are not covered in the main 
body of the guidebook, but please refer to Appendices A-C for brief 
discussions of these topics. 
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I. 
 WHAT IS A WETLAND 

INVENTORY? 

A wetland inventory is a research effort to collect data about wetlands. 
Inventories are designed to provide information about the presence, extent, 
and often, the characteristics of wetlands within a geographic area. In some 
cases, inventories Include data about wetland functions and values or 
acljacent upland areas. 

The Inventory Process 
For the purposes of this guide, the inventory process has been divided into 
five phases: 

'-- ·~ 
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Phase One. Inventory Planning - clarifying the purpose, 
goals and scope of the inventory; 

Phase Two. Paper Inventory - identifying areas that have 
been determined through existing information to have a high 
likelihood of being wetlands; these areas will be placed on 
field "reconnaissance" maps: 

Phase Three. Field Work Preparation - preparing for the 
field inventory; 

Phase Four. Field Inventory - determining if the areas 
identified during the paper inventory are indeed wetlands, 
what their boundaries are, and collecting other necessary 
information; and 

Phase ftve. Final Products - putting collected wetland 
information into a useable form. 

Each phase has numerous steps, which are outlined in Section VII, "How is 
an inventory planned and conducted?" 
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The Information gathered during awetland inventory Is organized and 
presented as Inventory products. such as wetland maps. These products are 
essential tools to help you assess, protect, and manage wetlands. Ideally. 
the Inventory information and products help you to understand an area's 
wetland resources and minimize Impacts to these sensitive lands. 

Inventory products range from simple unbound maps to computerized 
mapping systems with data bases. They include: 

a Field data forms and data summaries; 

a Final wetland maps - zoning overlays. digitized mapping systems 
atlases, inventory notebooks, map folios, loose map collections; 

a Photo documentation; 

a Qualitative and quantitative assessments of wetland 
characteristics, values, and functions; 

a Computerized data bases and mapping systems; 

a Statistical analyses of the information gathered; and, 

a Inventory reports describing methods and results. 
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now AREII. WETLAND INVENTORIES USED? 

The information gathered and products produced during a wetland inventory 
can be used in both regulatory and non-regulatory applications by local 
governments, and Interested private entities. In addition, federal and state 
agencies use Inventory information in long range planning and review of site 
specific impacts to wetlands under their purview. 

Non-regulatory AppUcatiODS of Inventory Information Include: 

1. Targeting wetlands for preservation and acquisition, for example, 
designation as sanctuaries and preserves, education centers, etc. 

2. Educating community decision makers, landowners, environmental 
groups, developers and other interested groups about the wetland 
resources in their community; 

3. Conducting wetland research; 

4. AsseSSing specific functions or values of interest or concern; 

5. Alerting Investors of land use restrictions affecting sensitive 
properties; and, 

6. AsseSSing effectiveness of management goals, such as '"no net loss.'" 

Regulatory AppUcatiODS of Inventory Information Include: 

1. Developing comprehensive resource management plans; 

2. Developing wetland protection strategies Including wetiand 
ordinances with rating systems (See Appendix D for a brief 
deSCription of rating systems): 

3. Alerting permit and environmental review staff to projects that may 
impact wetland resources; 

4. Providing Information to landowners with sensitive wetland property 
that may be regulated; 
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5. EnablIng negotiation to avoId wetland impacts early in the project 
planning process to avoid project revision costs; 

6. Responding to violations by providing site-specific predlsturbance 
data on which to base compensation; and, 

7. Determining whether the goals of a wetland management program 
are being met. 
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WHY ARE WETLANDIII. INVENTORIES IMPOKTANI? 

Wetland inventories and the resulting products, such as wetland maps, are 
critical to wetland protection efforts. They are a basis for informed decisions 
about wetlands - both in long range land-use planning and in permit or design 
review. 

Inventories are especially Important in a regulatory context. In fact, their 
most common application is in implementing and enforcing wetland laws. 
When correlated with property boundaries, inventory maps provide a 
mechanism by which permit review, environmental review, and resource 
planning staff are alerted to projects that may impact wetlands. 

The necessity of wetland inventories is clearly stated in the pamphlet Illinois 
. Wetlands Management Frogram: "'The need for an inventory became apparent 
when four efforts at wetland protection falled in a 15 year period because 
too little was known about Illinois' wetlands resources .•. You can't manage a 
resource until you know where it is and of what it consistsl" (Illinois 
Department of Conservation.) 

Without inventory information, a local jurisdiction enforcing protective 
regulations is forced to rely on non-professionals to identify wetlands and 
report illegal activities. Unfortunately these sources are not always reliable: 

o The general citizenry, developer, or in some cases, local 
government staff are not skilled In Identifying wetlands and may not 
be aware that the project site contains a wetland: 

o A developer or citizen may choose to conceal the presence of a 
wetland in order to avoid altering the size or scope of the project: 

o Local governments are commonly understaffed, making it 
impossible to conduct field visits to determine the presence of 
wetlands at the sites of all projects requiring permits; and, 

o Witnesses to violations do not commonly recognize illegal activities 
and/or may not be willing to report the violation. 

Effective Implementation and enforcement of wetland laws can not be 
accomplished without a basic knowledge of the location and extent of 
the wetland resource.. Without inventory Information wetland losses 
win Inevitably continue. despite regulation. 
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IV. WHO SPONSORS AND CONDUCTS 
WETLAND INVENTORIES? 

Most commonly, wetland inventories are sponsored by federal, state, or local 
governments. Regional planning entities, such as Hood Canal COordinating 
COuncil and Thurston Regional Planning COuncil, have also initiated wetland 
inventories. 

On the local level, planning departments usually take the lead in inventory 
planning, although other departments are often involved. Planning 
department staff, with the assistance of other involved departments and both 
state and federal agencies, oversee the entire inventory process, from the 
conceptual stages to product completion. They work with technical staff to 
plan field data gathering procedures, and may partiCipate in the actual field 
work. 

Cartograpbers usually complete the paper inventory,' and produce field maps 
and the final wetland maps. Having specialized skills, they can produce these 
essential materials both efficiently and accurately. 

Technical staff with expertise in biological sciences, especially botany or 
ecology, soils science and hydrology, conduct the field inventory. Team 
members develop the field assessment approach, document it in an inventory 
methodology, and design field data forms. The leader of the field team 
should be a technical staff member. 

Consultants with wetland expertise are sometimes hired to conduct the 
inventory and/or package the final products. 

Stale and federal agendes provide advice and assistance throughout the 
inventory process. The Wetlands Section of ecology's Shorelands and COastal 
Zone Management Program offers inventory training sessions as well. Refer to 
Appendix D for wetland inventory resource contacts. 
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HAVE ANY WETLAND INVENTORIES 


v. BEEN COMPLETED 
IN WASHINGTON STATE? 

Federal 

Washington's wetlands have been inventoried by the United States Fish and 
Wildlife service (fWS) as a part of the National Wetland Inventory Project 
(NWI). The NWI, initiated in 1979, provides the only wetlands information 
with a national scope. NWI maps depict locations, approximate boundaries, 
and classification by wetland type on 1:24,000 (1-. 2,000') USGS 
topographic quadrangles. (NOTE: The USfWS classification scheme is not a 
rating· system I) 

To produce NWI maps, contractors delineate and classify wetland areas by 
interpreting vegetation, visible hydrology, and geology from high-altitude 
(1 :80,000) color infrared aerial photographs. USfWS conducts limited field 
studies to confirm their interpretation of particular tones and textures on the 
photographs. (See Appendix I for more information on NWI) 

State 

The State of Washington has not conducted a wetlands inventory. However, 
the Department of Natural Resources, assisted by Ecology, is in the process 
of designing an inventory In which NWI and other selected data will be placed 
in a geographic information system (GIS) 

Local 

Six Washington governments have completed or are conducting wetland 
inventories in ~arge partions of their jurisdiction. All include field verification 
of wetlands identified during a paper inventory. These are shown on the top 
of the next page. 
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1. King County 

2. Snohomish County 

3. Pierce County 

4. City of Bellevue 

5. City of Bellingham 

6. City of Auburn 

In addition, inventories covering limited areas or specific wetlands have been 
conducted in Clallam and Jefferson counties and the City of Renton. The 
Thurston County Regional Planning Council completed a paper inventory and 
a limited accuracy study incorporating field analysis for the county. They 
also completed a paper inventory for the city of Olympia. 

Jefferson County and the Hood canal Coordinating Council organized an 
inventory in 1988/89 to cover selected watersheds. These are 
demonstration projects that will be used as a template for future projects In 
Jefferson, Mason and Kitsap counties. 

The amount of area covered in these inventories varies. Few, with the 
exception of some municipalities, have covered their entire jurisdiction. 

Table I "Select Washington Wetiand Inventories - At a Glance" provides 
information about selected inventory efforts. Refer to Appendix E for more 
detailed descriptions. (Jefferson Co. ~ HCCC pilot projects are not Included 
in Appendix.) Also, a discussion of inventories conducted by selected states 
and local governments in Washington is presented in "Wetland Inventories: 
An Overview" (Granger, 1989.) 

We support and encourage these local efforts. They provide products that 
are: more appropriate for local government use, that can be mapped in 
relation to property lines, and are usually more accurate than the smaller 
scale NWI maps. 
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","n._ Wetlands Inventories - At A Glance 

Date 1981 1983 1985-ongoing 1987-89 1988 1988-ongoing 
(expanded inventary planned) 

Types 	 P,E P,L P,E,R P P,E P 

Minimum Sizes 1.0 .17 .5 .25 .25 unk 
(acres) 

Boundary V V C C v/o VIM 
determination 

Datagadlered D D 	 I-wetlands I L D 
D-stteams 

Collection Process L L 	 I B I LtC 

Completion time 18 unk: 36 10 6 3 
(months) 

Area covered (sections) 800 30 275 572 19 7.3 
(% of total County/City (38%) (100%) (13%) (34%) (82%) (37%) 

including federal land) 

Products N,M.DB,P, R S,M,AM/DB M. DB, SI,P M N.M.DB AM/DB.M 

Staff Resources 9 1 2.5 1.8 .1~ 1 
(FI'E'S) (staff also responsible for 

some non-inventory tasks) 



VI. WHAT ARE SOME OF THE MAJOR 
ISSUES OF CONCERN? 

In planning and conducting a wetland inventory, certain topics must be given 
special consideration, especially in the context of a regulatory program. 

Wben to Conduct an Inventory 

Local governments must decide when to conduct an inventory in relation to 
the development and implementation of a wetland management program. 
Should it precede or follow strategy development? 

Some jurisdictions in Washington have conducted wetland inventories prior 
to establishing wetland management programs. Doing an inventory before 
the development of a program plan allows for a management approach 
based on knowledge of the resource. For example, a small municipality that 
is developing a wetland management program may not be aware of the 
location, size, and types of all the wetlands in it's jurisdiction. If a size 
threshold for exclusion from regulation is being considered; city officials 
would benefit from knowing approximately what percent of the wetland 
resource would be excluded from a size limited regulation. 

If a management program is already in place, the inventory can be designed 
to produce the information and products needed to implement it. In this 
way, jurisdictions are protected from collecting too little or inappropriate 
information, resulting in products that are not useful. For 
example, if a jurisdiction has developed a wetland rating system, the 
inventory could be based on objective data collection methods, enabling 
inventory information to be used to reliably categorize wetlands by the 
established rating criteria. Likewise, if a jurisdiction is primarily concerned 
with protecting a particular wetland value, function, or characteristic (such as 
hydrology or wildlife habitat) the inventory could focus on collecting 
information necessary to evaluate that function. 

Those jurisdictions without an established program can develop a concept 
paper or draft outline for a wetland protection strategy acceptable to local 
decision makers. This concept or outline can be used to guide inventory 
design and ensure, as much as possible, useable products. Modifications to 
the strategy, based on inventory results, can be made before it is submitted 
for final approval. 
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Appropriate Season for Field Inventory 

The time of year to conduct a field inventory is an important consideration. 
The data collected during the inventory will be influenced by the season in 
which observations are made. There are optimal seasons for evaluating 
particular wetland characteristics, functions, and values. for example, the 
hydrological parameters are best measured in the winter because of the high 
rainfall, whereas wetland vegetation identification is optimal during the 
summer season. It Is important to be aware of the seasonal limitations of 
the data collected. 

In addition, funding cycles often conflict with optimal field season. Refer to 
Phase 1, Step 10 for a discussion of time line development. 

Scale 

Scale is a key factor in the accuracy of any map, including final wetland 
maps. Scale determines how closely a map depicts the location of features 
as they appear on the ground. The more area covered by a particular map 
(small scale), the less detail it can contain. Large scale wetland maps can 
depict boundaries more realistically, especially in relation to features such as 
property lines, and are more effective in implementing wetland laws. 

According to John Kusler in OUT National Wetland Heritage (983), ..the 
argument is often made that wetlands should be mapped in urban areas at 
scale of I" = 200' to provide certainty to landowners". 1 : 12,000 0"=1,000') 
and 1:24,000 0·=2,000') scale maps have limited application for regulatory 
purposes. Most of the local governments in Washington produce final 
wetland maps at a large-scale, 1:2,400 (1" = 200') or 1:4,800 (1" = 400'). See 
Appendix H for a description of the concept of scale. 

NOTE.: Scale enlargements do not cure basic inaccuracies. In fact, 
. inaccuracies can be compounded during the transfer procedures. 

Inclusion and Precision 

Because local wetland inventory maps are used during the permitting process 
to alert staff of projects which impact wetlands, it is critical that they are as 
inclusive and precise as possible. 
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Ideally, an Inventory should account for all of the wetlands in a geographic 
area. The more inclusive and precise the maps are. the more effective and 
credible a regulatory program will be. However. due to the constraints of 
limited time and resources. 100% inclusion and precision is not practical. 
Wetland boundaries. as determined during an inventory. are approximate 
because exact boundary determinations are extremely time consuming. 
Also. wetlands are dynamic by nature and boundaries may change over time. 
. An inventory will indicate the presence and approximate extent of a wetland 
on the site. but specific boundary delineation will require further 
investigations at the project proposal stage. The boundary location should 
be identified and mapped with enough preCision that all properties on which 
it occurs can be identified. 

The inciuslveness and precision of the final wetland maps are dependent 
upon: 

1. The scale and accuracy of information sources used for the 
paper inventory; 

2. The scale of the reconnaissance map used in the field to 
determine and record boundary lines; 

3. Boundary delineation methods and amount of field 

investigation; 


4. The difference in scale between the field maps and final 
wetland maps; 

5. The transfer technique used; and, 

6. The accuracy of the base map used for the final wetland 
maps. 

Some Things to Keep In Mind••• 

o 	Be aware of gaps in paper inventory information; 

o 	Use large scales to do field mapping; 

o 	Field verify the existence all wetlands and use accepted 
wetland determination methods; 
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o 	Provide enough time to delineate the approximate boundary 
for the entire wetland; 

o 	Use field maps that are close to the scale of the final wetland 
maps; 

o 	Use the most accurate transfer technique possible: and, 

o 	Use the most accurate large scale base map possible. 

Limitations 

The limitations of wetland maps· inclusiveness, boundary precision, limited 
data collection and others ~ must be clearly understood by all users of 
inventory products. final wetland maps must express a disclaimer as to the 
possible exclusion of wetlands and the approximate nature of the 
boundaries. Any data about the characteristicS, functions, and values of 
wetlands must be viewed in the context of the thoroughness of the methods 
used during the inventory. 

Revisions 

Because wetlands are dynamic systems and inventory products are 
approximate, it is important to establish a procedure to incorporate revisions 
to inventory data. Maps and other inventory products can be revised by 
incorporating the results of more detailed and accurate site specific project 
studies. These studies may be completed in response to permit applications 
or challenges to mapped boundaries. 

It is also advisable to re-inventory on a periodic basis. Are-inventory 
schedule will be dependent on the rate of development in the area and the 
financial resources of the jurisdiction. Comparisons between original data 
and updates can provide information on wetland trends. 
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Consistency Within the Wetland Inventory 

To provide accuracy and credibility, inventory staff must evaluate wetlands 
and interpret wetland features in a consistent manner. To increase 
consistency and allow reproduction of results, the methods used to conduct 
the inventory should be documented in a methodology. This inventory 
methodology can be used for reference during staff training and while 
conducting the field inventory; at the conclusion of the inventory it can be 
used to reproduce the data and justify results, if necessary. To further 
increase consistency in the field inventory, the field team should also learn 
to judge features in a similar manner by working together for a short time at 
the beginning of the field inventory. 

Funding and Cost 

Inventories, especially those which include quantitative assessments of 
values and functions, can be costly; most local governments cannot afford 
to fund them independently. Creative funding schemes are usually 
necessary. 

Costs vary with each inventory depending on the geographic area covered, 
the resources of the local government, the scope of the inventory, and the 
number of technical staff required. funds are needed for the salary of 
existing staff involvement, field team members, and cartographic assistance. 

funds are also needed for materials and equipment, including: 

1. Aerial photos; 
2. Maps; 
3. BlueUnes for field maps; 
4. Transportation; and, 
5. Training. 

Overhead expenses such as office space, clerical assistance, computer 
purchase and use, as well as data base development and data entry, must be 
financed. 

If finances limit the inventory's geographic coverage, you should first 
inventory wetlands in areas that are under greater development pressure. 
See Phase One, Steps 3 and 9 for a discussion of funding. 
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HOW IS AN INVENTORYVII. PLANNED AND CONDUCTED? 

Insightful and comprehensive planning is one of the most important 

components for a successful inventory. The decisions you make at the 

outset will ultimately determine whether the final products will meet the 

needs of the jurisdiction and be useful. 


The end results should be considered at the beginning of the planning 

effort. For example consider: 


o 	Wetland information needed to implement your wetland 
protection strategy; 

o 	How it will be used; 

o 	What inventory products would be most appropriate; and, 

o 	What forms the products should take (for example, maps in 
the form of a wetland atlas, zoning overlays, or computer 
mapping?). 

The following outline provides the recommended basis for an inventory 
plan. Some of the steps are dependent upon each other~ while others can 
be completed at the same time. (F..ach step is discussed in more detail in 
Section VIII.) 

The inventory plan Is described as a continuum from the initial planning 
phase to project completion. However, as a result of limited resources or 
specific information needs, some jurisdIctions may find it necessary to use 
an alternative, incremental approach. For example, one alternative may 
involve ending the effort prior to the field work phase and using the 
resulting products as an interim "'working'" inventory until more funding can 

. be obtained. In this scenario, the local government must recognize that 
accuracy and comprehensiveness may be significantly reduced by 
postponing the field phase. Another example may be completing the 
inventory over multiple years, prioritizing rapidly developing areas to be 
inventoried first. 
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Phases of a Successful Inventory 


I. Planning 


II. Paper Inventory 


III. 	Field Work 
Preparation 

IV. 	Field Work 

V. Final Products 
w· ....... u-­
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NOTE: This plan does not address inventorying stream corridors, although 
knowledge of stream resources is also important. 

PHASE ONE • IlWENTORY PLANftING 

Step 1 - Determine the need and solicit support for the 
inventory. 

step 2 - Designate a project lead. 

step 3 - Research funding options. 

Step /4. - Identify information needs of the jurisdiction and 
decide on products. 

Step 5 .. Define the purpose and goal(s) of the inventory. 

step 6 - Determine the inventory scope. 

Step 7 - Approximate the cost of conducting the inventory. 

Step 8 - Obtain funding. 

Step 9 - Ac.ijust the scope according to the funding 
obtained. 

Step 10 - Identify time limitations and develop a time line. 

step 11 - Hire a skeleton technical staff to assist with 
planning the paper and field inventory. 

Step 12 - Begin public outreach and education campaign to 
obtain support and cooperation, and to solicit 
information about locations of wetlands. 

PHASE TWO • PAPER INVENTORY COMPLETION 

Step 1 - Determine and collect materials and equipment 
needed. 

Step 2 - Complete paper inventory and produce 
reconnaissance maps. 
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PHASE THREE • FIELD WORK PREPARATION 


Step 1 - Clarify and document a methodology for conducting. 

field inventory. 

step 2 - Develop and produce field data forms. 

Step 3 - Determine your policy for accessing private 
property. 

Step 4 - Determine and collect materials and equipment . 
necessary for field inventory. 

Step 5 - Hire the rest of the technical staff needed to 
conduct field inventory. 

Step 6 - Orient and train the technical staff. 

Step 7 - Organize logistics and strategies to cover inventory 
area. 

Step 8 - Divide a large field inventory team into crews and 
determine the division of labor. 

Step 9 - Fill out office section of field data forms. 

PHASE FOUR • FIELD IlWENI'OKY COMPLETION 

Step 1 - Plan daily work load, review information for planned 
site visits, and collect necessary maps. 

step 2 - Make observations while enroute to probable 
wetland sites. 

Step 3 - Organize division of work at the wetland site. 

Step 4 - Make the appropriate field observations and 
assessments, recording them on the field data form. 

Step 5 - Enter collected information into computer data 
base, if applicable. 
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step 6 . Update public and appropriate agencies of inventory 
progress. 

PHASE FIVE • f1NAL PRODUCTS PRODUCTION 

step 1 - Finalize the fonn and content of the Inventory 
products. . 

Step 2 . Produce the final products. 

Step 3 . Get official approval. 
w=- u.=­

Step 4 • Organize and store raw data. 

step 5 . Announce completion of the inventory and conduct 
public infonnation meetings. 

Step 6 . Incorporate use of the inventory data in the planning 
process. 

NOTE: Table 2 graphically illustrates how these steps can be completed. By 
inserting dates, this' flow chart could be transfonned into a time line. 
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vm PLANNING AND CONDUCTING AN 
• INVENTORY: THE DETAILS 

PHASE Olm .. IlYVElYTORY PLAl'IlVlYG 

Step 1 • Determine the need for an inventory and solicit support 

The necessity of a wetlands inventory to a jui"isdiction must be established 
and solid support for its completion must be obtained before any planning 
steps are carried out. 

In determining the need and gaining support, it is important to call on 
interested and affected parties. Support from commissioners and council 
members is critical; they authorize the project and make key decisions 
during the initial planning stages. Public support is a must to reinforce the 
commitment of the governing body. Decision makers and staff from other 
departments can offer invaluable assistance and guidance in the planning 
process. It is also beneficial to include federal and state agencies during the 
introductory and planning phases to create a rapport and get feedback on 
inventory concepts. 

From the outset of the planning process, presentations to these groups can 
set the stage for the understanding, interest, and support necessary for a 
successful program. Presentations should cover the importance, purpose, 
use and limitations of wetland inventories, as well as overview how they can 
be conducted. This education effort also serves to increase awareness about 
wetlands and wetland issues and can help staff lay the ground work for future 
wetland protection efforts. 

Local government staff, state and federal agencies and the public should be 
updated throughout the inventory process. 

Step 2 • Designate a project lead 

As with any project, it is beneficial to designate one individual to lead the 
inventory effort. Even if a committee is formed to discuss inventory-related 
issues, a designated coordinator is essential. Some of the project lead's 
responsibilities include: 
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1. Guiding the planning and Implementation process; 

2. Serving as spokesperson to the local government, with the media, 
and citizenry; 

3. Supervising technical staff. contractors, and any government staff 
involved in the project; and, 

4. Dealing with budgetary responsibilities. 

Step 3 • Research funding options 

It is important to identify and investigate probable funding sources for the 
inventory before continuing the planning process. Identify inherent 
restrictions in monetary resources before defining the goal(s) and scope of 
the inventory and modify them accordingly. 

Step 4 • Identify information needs of the Jurisdiction and decide 
on product(s) 

In order to design an inventory, you must first Identify the information 
needed to protect wetlands in the jurisdiction. Review the existing wetland 
protection strategy or design a proposal to identify potential needs. If you 
don't identify or anticipate these needs, key pieces of information may not 
be collected and the final products may not be useful. 

Also, determine what products should result from the inventory. Data 
collected during an inventory is often not as useful to local government when 
in its raw form. It must be organized and presented as a useable product. 
For example, zoning overlay maps, functions/values summary sheets, or a 
computer data base may be necessary. 

Step 5 • Define the purpose and goals of the inventory 

The purpose and goals are the foundation on which the entire inventory is 
built. Use the information and product needs identified in the previous step 
to help define them. 
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The purpose can be limited, (eg. collecting infonnation about specific values 
and functions that the jurisdiction is interested in protecting), 
comprehensive, (e.g. collecting detailed Site-specific infonnation on all 
values, functions and characteristics), or something in between. 

Some goals the inventory may include: 

o To map as many wetlands as possible in the jurisdiction in a short 
time: 

o To inventory the entire jurisdiction in phases over several years; 
o To inventory areas of the jurisdiction where wetlands are under 

more threat; 
o To inventory select areas; 

o To inventory select areas as demonstration projects for a future 
comprehensive inventory: and/or 

o To use objective (vs. subjective) data collection methods. 

Step 6 .. Determine the Inventory's scope 

The scope of the inventory must be consistent with the purpose and goal(s) 
and should include: 

1. Geographic area to be covered - For example: all areas under the 
jurisdiction of the local government except remote forested areas 
and Native American lands, incorporated areas. military facilities. 

2. Types of wetlands to be inventoried - For example: All wetland 
systems except riverine will be inventoried. (Refer to Appendix I for 
definitions of wetland systems.) 

3. Minimum size to be inventoried· For example: any wetland that is 
equal to or larger than 1/4 acre. 
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4. General concept of the method for data collection - For example: 
detailed quantitative data on all functions and values will be 
collected using a prescribed methodology •. 

5. Specifics on final products - For example: final maps will consist of 
approximate wetland boundaries that will be illustrated on 
assessors maps at I" ... 200'. 

6. Strategy for completion - For example: inventory will be completed 
incrementally, with the rapidly developing areas covered first. 

Justification for limitations specified in the scope should be documented and 
included in a final report. 

A Case History: the Pierce County Planning Department began conducting a 
wetland inventory in 1987. The purpose of the inventory was to locate and 
roughly determine the boundaries of palustrine wetlands. Completed in 
phases over several months in two consecutive years, the inventory covered 
a large portion of the unincorporated county. The time frame was relatively 
short and the resources were limited. 

The inventory produced maps that could be used In an overlay system during 
permit application review, drawing the attention of staff to properties 
containing wetlands. The scope of this project included: 

1. Coverage of a large geographic area, excluding incorporated areas, 
reservations, and military land; 

2. The inclusion of wetlands a quarter acre and larger that were 
classified as palustrine under the USfWS classification system 
(riverine if part of a palustrine system): 

3. Brief site visits with short qualitative descriptions of site 
characteristics; 

4. Determination of rough wetland boundaries; and, 
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5. The production of wetland maps, consisting of assessor's maps 
onto which wetland boundaries were drawn. 

In contrast, an inventory by the City of Auburn: 

1. Covered a small geographic area; 

2. Included a more accurate delineation of wetland boundaries 
mapping them using both the USFWS and Clean water Act definition 
and the standard delineation methodology: 

3. Conducted longer site visits using primarily quantitative measures; 

4. Produced maps using a computerized mapping system; 

5. Collected plant specimens for an herbarium, with samples of 
dominant plants from inventoried sites; and, 

6. Produced a detailed inventory methodology report. 

Step 7 • Approximate the cost of conducting the inventory 

After you finalize the scope, approximate the cost of the inventory you 
designed. The cost of conducting an inventory is dependent upon: 

1. The scope of the inventory ~ For example: geographic area included, 
the number of biologists required, overhead expenses, computer 
use and development of a data base, type of final product(s), and 
the time frame involved. 

2. The method used to collect infonnation ~ For example: it takes more 
time to collect detailed quantitative data and make objective 
assessments than make qualitative observations and assessments 
based on best professional judgement. 

3. The resources available within the local government - For example: 
access to aerial photographs on mylar, computers, vehicles for field 
work, cartographers, maps, and staffing. 
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Because each Inventory varies in scope and products, as well as available 
resources, making generalizations about cost is difficult. Refer to 
deSCriptions of local government inventories in Appendix B for examples of 
costs. 

One way of reducing costs Is to recruit qualified Interns, work study students, 
or qualified volunteers to partially staff the inventory team. For example, 
Washington Conservation Corps personnel participated on the Snohomish 
County wetland Inventory team. Keep in .mind that the training and 
supervision needed for non-professionals can be time consuming. Tum to 
page 43 for further discussion of the inventory team. 

NOTB: careful exploration of material and equipment resources available in 
the various local government departments can eliminate unnecessary costs. 

Step 8 • Obtain funding 

This is probably the most fundamental step in the inventory process. 
Options are somewhat limited, and you may have to devise some creative 
funding combinations to pay for the inventory. Grants, which usually must 
be supplemented and/or matched by local monies, have been a primary 
funding source. 

The Coastal Zone Management (CZM) grant program, administered by 
ecology's Shorelands and Coastal Zone Management Program, has provided 
funds for most of the inventories in Washington's coastal zone. CZM grants 
require a funding match from the grantee; the anticipated match for 1990 Is 
50 percent. The deadline for yearly application is in March. 

The Centennial Clean Water Fund (CCWfj, also administered by ecology 
through the Water Quality financial Assistance Program, is available to all 
public entities for water quality related projects. In some cases, wetland 
inventories may be ellgible. The categories most appropriate to wetland 
projects, Nonpolnt and Discretionary, generally require a 25% match. 
Applications are accepted yearly in January and February. (Refer to 
Appendix 0 for ecology contacts for CZM and CCWf' grant applications.) 

NOTB: The federal and state grant cycles may not work well with the local 
government flscal calendar, in which case, local matching funds'must be 
obtained during two different fiscal years. 
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Step 9 .. Adjust scope according to funding obtained 

Once you obtain funding, you may need to modify your goals and/or scope 
so that inventory costs meet your budget. Be certain that your plan remains 
true to the purpose and goals after necessary aqjustments have been made. 

Step 10 .. Identify time limitations and develop a time Une 

Work out a schedule and timeline for completing all of the inventory steps 
and their associated tasks. A time line illustrates the inventory process, and 
helps prepare for upcoming steps in a timely manner, as well as keep the 
project on track. 

General factors influencing the schedule and time line include: 

1. Funding calendar; 
2. Seasonal restrictions for field work; 
3. Scope of the inventory; and, 
4. Geographic coverage. 

The time line for some funding cycles may conflict with the optimum time to 
observe plant and animal life (late spring to late fall). It is sometimes 
possible to extend the time line over the course of multiple grant periods, 
and apply for grants accordingly. 

The time line should be as detailed as possible and indicate when each 
inventory step will be completed. Factors to consider are: 

1. Time needed to solicit support and guidance from local decision· 
makers and conduct community outreach: 

2. Number of staff members involved in organizing the inventory; 
3. Number of inventory team members that will be hired: 
4. Size of geographic area covered during inventory; 
5. Amount and detail of information to be collected: 
6. Projected time for data collection in the field; 
7. Final preparation of inventory products; 
8. Development of computer data base and data entry, if appropriate; 
9. Time for official approval and public hearings. 

Refer to: ·Wetland Inventories: A Phased Approach·, on pg.20 for an 
illustration of the completion sequence of inventory steps. 
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Step 11 • HIre a skeleton technical staff to assist with planning 
botb the paper and field inventories 

At this point, you will benefit by employing technical staff, such as a 
cartographer and a wetlands ecologist, to help you prepare for the paper and 
field inventories. Their technical skills can be invaluable in planning and 
preparation efforts. Having completed field preparation tasks such as 
developing the field data sheets, the wetlands ecologist can then function as 
the field inventory team leader. 

Step 12 ,. Begin pubUc outreach and education to obtain support 
and cooperation from the community 

It is important to inform property owners, environmental groups, developers, 
and other interested parties about the purpose of the inventory and to 
explain the presence and function of the field team. Identify the 
jurisdications educational goals and the audience needs and design a 
strategy to accomodate them. Continue working with state and federal 
agencieS to maintain a working rapport and receive advice. 

In addition to informing the public about the inventory, you may want to: 
1. Enlist public support for the inventory; 
2. Educate community members about the characteristics, values, and 

functions of wetlands as well as their importance; 
3. Stimulate interest in wetlands and wetland issues; 
4. Develop support for any proposed or existing wetlands protection 

efforts; and, 
5. Use the opportunity to get tips about the location of wetlands on 

private properties. 

Most importantly. an education and outreach effort will make the public more 
receptive to the inventory team as they become familiar with their activities. 

Education efforts can include: 
1. Informative talks to local groups and organizations: 
2. Newspaper articles and press releases; 
3. Advertisements: 
4. Open houses and publlc workshops; 
5. Appearances on radio and television talk shows: and, 
6. Public involvement activities. 
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For example, the City of Auburn held more than thirty formal meetings and 
countless informal ones with agencies, developers, property owners, 
environmental groups, special interest groups, interested parties and 
individuals. They developed a malling list of nearly 600 interested parties 
which were sent public presentations and hearings notices. Two formal open 
houses were conducted by staff. 

NOTE: The outreach and education effort should continue throughout the 
inventory process and beyond. 
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PHASE TWO • PAPEH ll'fVBlYTOHY COMPLETION 

Step I • Determine and collect the materials and equipment 
needed. 

Paper inventories result in reconnaissance maps that guide the field teams. 
It is important to understand what they are in order to collect the 
information, materials, and eqUipment that are needed. 

The Paper Inventory 

A paper inventory is a compilation of probable wetland locations and 
boundaries from existing maps and other available information sources. It is 
completed in the office. 

The paper inventory gives direction to the field investigation by identifying 
areas that have a high probability of being wetlands. Ideally, aU land area in 
a jurisdiction should be investigated for the presence of wetlands, but as 
mentioned earlier, this approach is cost and resource intensive, and 
therefore prohibitive. The paper inventory will help focus on areas that are 
most likely to be wetlands. 

The limitations of a paper inventory must be clearly understood. Restricting 
the field inventory to those areas identified in the paper inventory is cost 
effective, but wetland areas will be missed. The field inventory team should 
make every effort during their travels to investigate other areas that appear to 
have wetland characteristics. For example, the Snohomish County team has 
discovered numerous wetlands not included in the paper inventory by 
walking streams. (They are completing a stream inventory in conjunction with 
the wetland inventory.) 

The primary sources for the paper inventory are: 

1. Topographic maps; 
2. Soils maps indicating hydric (saturated) soils; 
3. 	National Wetlands Inventory (NWI) maps; 
4. 	StereoscopiC interpretation of aerial photographs; 
5. 	Flood hazard maps; and, 
6. 	Data from other studies that may have been completed in your 

jurisdiction. 

(See Appendix J for examples of the maps and photographs listed above.) 
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The hydric soils on soils maps and wetlands on NWI maps are the 
most reliable sources of information for locating potential wetlands. Hydric 
soils maps cover the most surface area and are potentially the most inclusive 
of wetland sites. NWI maps are the most comprehensive data available on 
wetland resources. both nationally and in the state of Washington. 

Reconnaissance Maps 

The primary product of the paper inventory Is a series of reconnaissance 
maps. These are base maps on which office wetland information has been 
compiled. They are carried by the field inventory team and are used to 
locate wetlands and their boundaries. The field team also uses them to 
record negations, confirmations, and changes to the existing information 
according to on-site observations. 

To produce reconnaissance maps. a staff person. preferably a cartographer. 
draws a composite of the wetland boundaries from source maps and 
stereoscopic interpretation onto a base map. Each wetland boundary should 
be drawn in a different color. allowing easy distinction between them. For 
example, the boundary of hydric soils may be drawn as yellow, whereas the 
NWI boundary may be red. The map maker should also label the names of 
roads, streams. railroads. and other prominent landmarks on the 
reconnaissance maps for easier navigation in the field. Refer to Appendix L 
for an example of a reconnaissance map. 

You should choose the largest scale feasible for the base map, making 
features easier to identify in the field. (Refer to Appendix H for scale.) 
Wetland boundaries can be drawn more accurately, and the maps will be 
close in scale to final wetland maps. Refer to Phase 5. Step 1 for a 
discussion of final wetland maps; the base map used for reconnaissance and 
the final wetland maps is different. 
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Bluellne reproduction of aerial photographs or orthophotographic maps 
(Refer to Appendix J) work best as the base for reconnaissance maps. Being 
photographs, these base maps illustrate features that are identifiable on the 
ground: they are good for locating wetland areas, navigating to and within 
them, delineating boundaries. and evaluating wetland characteristics, values, 
and functions. 

There are, however, disadvantages to using either bluelines or 
orthophotographs. The following factors must be considered when choosing 
a base map: 

1. Orthophotos more accurately represent the location of features as 
they appear on the ground. because distortions and relief 
displacements have been optically removed. Bluelines are not 
corrected: 

2. 	Orthophotos are not usually avallable at the largest scales, whereas 
the photos used to produce bluellnes often are; and, 

3. 	In order to produce bluelines. you must have access to a diazo 
printer and mylar copies of aerial photographs. 

Some jurisdictions have found it helpful to use two reconnaissance maps: 

o 	A blueline or orthophoto base showing wetlands as indicated on 
fiood hazard maps, topographic maps, and aerial photos; and, 

o A NWI map as a base with hydric soils illustrated. 

By using two reconnaissance maps, you can reduce the amount of 
information transfer required for one reconnaissance map. Soils maps are at 
the same scale as the NWI maps, and transferring wetland boundaries from 
the soils map onto the NWI is quick and easy. Using two reconnaissance 
maps in the field, however, can be cumbersome. 

The material and equipment needed for a paper inventory and the 
production of reconnaissance maps includes: 

1. NWI maps covering the geographic scope of the inventory; 
2. Soils maps covering the geographic scope of the inventory; 
3. 	Orthophotographic maps or bluellne copies of aerial photographs 

covering the geographic scope of the Inventory; 
4. Topographic maps covering the geographic scope of the Inventory; 
5. 	All other wetland information sources, such as Federal Flood 

Insurance Rate Maps and storm drainage utility maps; 
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6. Road maps for the inventory area; 
7. Colored pencils; 
8. Electric eraser for those big errors; 
9. Aerial photographs suitable for use as stereo pairs; and, 

10. Stereoscope, to see photos in 3-D. 

(Appendix J gives a brief description of aerial photographs and 
stereoscopic photographic interpretation.) 

If bluelines are used for reconnaissance maps: 

11. Diazo printer: 
12. Map paper; and, 
13. Mylar prints of large-scale aerial photographs. (Bluelines copies of 

aerial photos are not available through a state agency.) 

Step 2 . Complete paper inventory and produce reconnaissance 
maps 

Once you have determined what is needed to conduct the paper inventory 
and have collected the materials and equipment, the compilation process 
can begin. As mentioned earlier, this process is most easily and efficiently 
completed by a cartographer due to their specialized skills. If hiring a 
cartographer is not possible, some field staff, trained in photographic 
interpretation and other procedures, may be hired early to conduct the paper 
inventory. 

To produce a reconnaissance map: 

1. Compare the area covered on one blueline or orthophoto map with 
the same area on each of the information sources that is being 
used for the paper inventory. If there are wetlands indicated on a 
source, draw their outlines as close to scale as possible on the 
reconnaissance map. Use the color that will be coded with that 
source, e.g. NWI - red. Do the same for all of the sources. 

2. Mark the type of soil occurring in the potential wetland, using the 
code that has been designated on the solIs maps. 

3. Label roads, streams, and other important landmarks. 

Phase 
33Two 



4. If two or more staff are Involved, each should Initial the 
reconnaissance maps for reference, in case there is a question 
about a particular map during the field verification. 

5. Attach a second clean bluellne/orthophoto. The field team can use 
this clean copy to trace the wetland boundary as originally drawn 
on the reconnaissance map_ This redrawn boundary will provide a 
clear illustration for transfer to the final wetland maps. 

Optimally, staff should complete the reconnaissance maps before field work 
begins. If that is not possible, they should certainly keep reconnaissance 
map-production well ahead of the progress of the field team. 
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PIlASE TlIREE ., PlELD WORK PREPARATION 

step I • Clarify and document a methodology for conducting the fteld 
Inventory 

A wetland field inventory methodology documents the materials, equipment, 
and methods used to: 

1. Identify the existence of a wetland; 
2. 	Determine approximate wetland boundaries; 
3. 	Evaluate various wetland features, characteristics, classification, and 

values and functions that have been determined to be of interest; 
and, 

4. 	Identify priorities when time is limited. 

A methodology can be simple guidelines used consistently by team members 
or it can involve quantitative and technical procedures. (Appendix M 
includes examples of three methodologies.) 

The methodology is used for reference both during and after the inventory. 
During, it is used by each field team members to make observations and 
collect wetland information in a consistent manner. After inventory 
completion, it provides the background information necessary for interested 
parties and inventory product users to understand the process used for data 
collection and any limitations of the data. 

Because of their expertise in methods of field data collection, the ecologist 
hired at the end of Phase 1 should have primary responsibility for developing 
the methodology. Ecology and other state and federal agencies can provide 
valuable assistance in the development of a methodology. 

Design the methodology prior to starting field work and, if necessary, revise it 
during the first week or so of field testing. To en~ure consistency from 
beginning to end, limit modifications to the early stages of the field 
inventory. 
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Wetland Identification and DeUneaUon ItIetbodology 

You should use the f'ish and Wildlife Service (fWS) definition of wetlands for 
inventory purposes and base your wetland determinatlon methodology on 
the Federal Manual for Identification and Delineation of Jurisdictional 
Wetlands (Ferderal Interagency COmmittee for Wetland Determination, 1989) 

The fWS definition was developed for the National Wetlands Inventory and 
includes both vegetated and unvegetated wetlands whereas other definitions 
used for jurisdictional purposes require the presence of vegetation under 
normal circumstnaces. See Appendix A for a discussion of definitions. 

The fWS has not published a wetland determination methodology for 
inventories. However, the fWS, Soil COnservation Service (SCS), Army COrps 
of Engineers (CE), and the Environmental Protection Agency (EPA) have 
negotiated a unified methodology for identifying and delineating vegetated 
wetlands for regualtory purposes. You should build your field inventory 
methodology around this approach. 

The purpose of the Federal method Is to provide users with mandatory 
technical criteria, field indicators and other information to determine if an 
area Is a jurisdictional wetland, and to delineate It's upper boundary. 

It provides a logical, technical, and easily defensible basis for wetland 
determinations. The method examines the presence of three parameters for 
wetland determinations· hydric soils, hydrophytlc (water tolerant) vegetation, 
and wetland hydrology, placing a heavy emphasiS on hydric soils and wetland 
hydrology. A series of steps determines the presence of these parameters 
and ultimately leads to a wetland determination. 

The methodology employs three levels of evaluation, depending upon 
wetiand size and the complexity of the area or project being planned: 
routine, intermediate, and complex. The *routine* level is the simplest 
application; the evaluator identifies plant communities and assesses each 
for the presence of the wetland parameters. 

In the *broad brush approach* to wetland inventories, even the routine 
process Is fairly time consuming (it includes digging soil pits in each area 
with distinct plant communities). For inventory purposes, the methodology 
can be modified and Simplified somewhat while retaining it's basic approach, 
although any modifications .should be reviewed by Ecology or another 
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appropriate state or federal agency. In areas that are confusing or 
questionable. the "routine- federal method should be used to make the 
wetland determination. 

SOme jurisdictions. such as municipalities. may chose to apply the federal 
methodology in its standard form. for example. the City of Auburn 
delineated approximate wetland boundaries using a three parameter 
approach. In this case. the field team should use the "'routine'" level of 
evaluation. 

NOfE: For regulatory determinations and project review. wetlands should be 
evaluated using the unmodified federal methodology. 

Wetland Plant Ust 

The federal methodology uses the list of wetland plant specIes compiled for 
the National Wetlands Inventory to determine whether a plant is hydrophytic 
vegetation. The list categorizes various plant species according to their 
frequency of occurrence in wetlands. i.e. their indicator status. It should be 
used as the standard reference in determining the presence of hydrophytic 
vegetation. Refer to Appendix N for a list of the indicator status categories 
and a sample page from the 1986 Wet/and Plant Ust Northwest Region. 
(Reed et al. 1986). 

Wetland Classlflcatlon System 

If the inventory scope includes wetland classification. you should use the 
U.S. FIsh and Wildlife Service (USfWS) system (Cowardin. et. at. 1979) in the 
inventory methodology. The USfWS classification scheme is used to 
characterize wetlands by federal agencies. including the USfWS National 
Wetland Inventory (NWI) Project. state and local governments. and the private 
sector. 

This classification describes ecological taxa of wetlands. arranged in a system 
useful for mapping. and provides uniformity on a nationwide basis. It divides 
wetlands into a hierarchy of wetland habitats (see Appendix I). The highest 

, level in the hierarchy indudes the following systems: 1) marine 2) estuarine 
3) riverine 4) lacustrine and 5) palustrine. 
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The classification further divides these systems Into ten subsystems. for 

example. lacustrine Is divided into limnetic and littoral subsystems. Within 

the subsystems are classes based on vegetation, substrate, and flooding 

regime. examples of classes include forested wetland. emergent wetland, 

and rocky shore. The lowest level in the hierarchy Is subclass/dominance 

type, which Is named for the dominant plant or animal forms. 


Different modifying terms may also be applied to the classes and subclasses 
in the USfWS system, but are not necessary for a basic classification of a 
wetland. 

The standard application of the USfWS classification system by all local 

inventories will ensure that the data gathered during the inventory can be 

used by all levels of government and the private sector, and in conjunction 

with NWI project Information. 


Step:l· Develop and produce field data form(s) 

Field data forms should be designed so that the field team can record 

wetland data in a standardized manner. Field data forms increase 


. consistency in collecting and recording information· an important 
requirement in conducting an inventory. The forms must be concise and 
logical, cover all the information that will be collected, and be easy to use in 
the field, as well as to decipher in the office. It should be organized into at 
least two sections: 

1. Office data· information that can be determined in the office such as 
wetland size, soils, and location; and, 

2. Field data· information to be gathered in the field. 

The data form can also include categories related to specific features such as 
wildlife habitat. hydrology features, vegetation, classification, soils, human 
impacts, surrounding upland. etc. To simplify completion and save time, 
these categories need to be clearly labeled and displayed as 
checklists, schematic illustrations, and/or circling options. The designer 
should minimize the amount of information recorded in long hand. 

Because of their expertise, the field inventory team leader should be 
primarily responsible for data form design. He/she should complete the 
design prior to formation of the field inventory team, enabling its use during 
orientation and training exercises. 
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A field data form can Include the following: 

Generallnformation: 
* date 
* time begin/end 
* name of observer/team 
* weather 
* size 

WeUand Identification: 
* a unique identifying number for each wetland and 

corresponding map 
* local name If appropriate 
* location (Include section/township/range, street name) 
* names and phone numbers of land owner(s) 
* access point 

Wetland Cbaracterb:atlon: 
* classif1cation 


. * soils 

* hydrologic characteristics 
* checklist of plant and animal species 
* habitat features 
* rare or endangered species 
* cultural and aesthetic features 
* environmental problems and human manipulations 
* dominant vegetation/plant communities or associations 
* surrounding upland characteristics 
* wetland shape 
* comments 

Sketch: 
* grid for drawing to scale 
* physical features such as buildings, beaver dams, 

snags, islands, water impoundment areas, and human 
impacts 

* wetland boundaries 

SUmmary Paragraph: 
* short narrative characterization of the wetland 
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Prior to designing the field data sheet, detennine whether a computer data 
base will be used to store the data. If so, the data base design should be in 
place so that the field data fonn can be fonnatted with the computer data 
base in mind. 

Ideally, the data fonn should fit on 8 1/2 x 11 or 8 1/2 x 14 sheets of paper, 
which can be carried into the field on a clipboard and be easily reproduced. 
If you print the data sheet on water proof paper, it will be more durable in 
the field, but it will be much more costly. 

Some jurisdictions have developed numerous sheets for different situations. 
For example, if an area was detennined not to be a wetland, justification was 
recorded on a short fonn. Refer to Appendix 0 for examples of field data 
fonns. 

If the data fonn is extensive, the field team may need a Significant amount of 
time to complete it. In some cases, depending on the size, accessibility, and 
complexity of the wetland, filling out the data fonn may take as much as 
twice the time it takes to make the observations. 

In order to provide consistency throughout the inventory, any changes in the 
field fonn should be completed in the first few weeks of the field verification. 

Step 3 • Detennlne your polley for accessing private property 

Field team members must have access to private property to make 
observations. A policy must be established well In advance of the work. You 
may want legal assistance concerning this issue. 
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When the policy requires landowners' pennission, access to private property 
can be obtained by: 

o 	Mailing notifications to all property owners in inventory areas; 

o 	Mailing notifications exclusively to owners of property(s) the 
inventory team will need to access; and/or, 

o 	Requesting pennission on-site. 

NOTB : When requesting pennission on-site, courtesy Is paramount. 

In all cases provide the phone number of a local government contact who 
will be available to answer questions and record denials to trespass. If you 
plan on requesting pennisslon in advance, contact property owners early to 
allow adequate response time. 

Bach member of the field verification team should carry an official fonn of 
identification into the field, as well as a letter signed by the supervisor 
explaining the inventory and its purpose. (See Appendix P for an example of 
an identification letter.) The letter should provide the landowner with a name 
and phone number of a contact person they can call for more infonnation. 

step 4 .. Determine and ~oUect necessary materials and equipment for 
field Inventory 

Specific materials and pieces of equipment will be necessary to conduct the 
field portion of the inventory. Collect them well in advance of the inventory 
team's arrival so you can eliminate delays due to inadequate supplies. 

Office and transportation needs include: 

I. Office space; 
2. Access to copy equipment; 
5. Transportation to and from the field; 
4. Access to or payment system for fuel; 
5. Planimeter or dot grid (used to measure wetland acreage); 
6. Key to flora of the Paciflc Northwest; 
7. Rulers/scale; 
8. Refrigerator space (for preservation of plants for keying); and, 
9. If a data base will be used, acomputer. 
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When in the field. each team member should carry items in the personal 
equipment list. Members should distribute the collective equipment between 
them. 

Fersonal Equipment: 
COmpass 
Walking staff 
Hand lens 
USGS topographic maps (copy) 
Pencils (mechanical. 7mm lead) 
Data forms 
Blank waterproof paper for notes 
Plant sample bags 
Binoculars 
Pocket knife 
Watch 
Water/food 
Fluorescent vest 
Personal identification 

Collective Equipment: 
Plant 10 books 
Bird field guide 
Reconnaissance maps 
Road maps 
Clipboard with plastic covering 
camera. film 
100' tape measure 
First aid kit per team 
Spare vehicle key 
Map scale 
First aid/bee sting kit 
Guide to mammals & tracks 
Road maps 
Letter of Identification 
Munsel SolI COlor Chart 
Soil shovel 

Individual team members must provide some of the Items such as a pocket 
knife and watch; the local government must provide many of the others. 
Bach member should carry a backpack with personal items. food and water 
for the day. 

Team members must be prepared for indement weather by wearing 
appropriate dothing (using the layer method). and rain gear. Even though 
wetlands will rarely be in remote areas, team members should carry 
emergency equipment such as a first-aid kit. sun block. spare vehicle key. 
matches. and flashlights. They should consider comfort and safety, and take 
sunglasses. bug repellant, dry socks, fluorescent vests. and walking staffs 
into the field. (If the walking staff is marked in inches. it can be used to 
measure. as well as a probe for secure footing). 

Appropriate CloWng: 

Hat 
Rain gear 
Quick drying layered clothing (wool during cool weather) 
Hip boots/rubber boots 
Bandana 
Extra socks 
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Step 5 .. HIre Ute rest of Ute techalcal staff needed to conduct Ute field 
Inventory 

To allow adequate time for orientation and tralnlng, hire the technical staff 
that will make up the field team in advance of Initiating the field Inventory. 

During the field inventory, the field team will be responsible for: 

1. Locating wetlands identified and mapped on reconnaissance maps 
during the paper inventory; 

2. Confirming the area as either wetland or upland: 
3. Determining the approximate boundary: 
4. Drawing the boundary on the reconnaissance map; 
5. Collecting any other information and making wetland evaluations 

according to the inventory scope and methodology; and, 
6. Recording observations on the field data form. 

Because of the nature of the data gathered during the field inventory. the 
team should consist of professionals with strong backgrounds in 
environmental or biological sciences. preferably wetland ecology or botany. 
A working knowledge of soils and hydrology and experience in conducting 
field surveys is desirable. They should have good observation and recording 
skills. be familiar with identification of Northwest plant and animal species, 
and be able to read maps. 

The size of the team will vary depending on the financial resources of the 
project, the extent of the area to be inventoried, the detail of information 
gathered, and the time frame involved. Due to safety precautions, no team 
member should ever go into the field alone. 

You may benefit from including one or more members of the planning (or 
other) department staff on the field team; their expertise in assessing cultural 
values can enhance the evaluation, and membership on the team will 
familiarize them with wetland evaluation techniques for future project review. 

Although the field team should be staffed primarily by professionals, you can 
supplement it with qualified volunteers, interns, work study students, or 
other non-professionals. With the biologists in leadership roles, these 
individuals can assist with on-site observations. 
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Recruit non-professionals from the ranks of: 

o 	Environmental, biology, zoology, geology and similar programs at 
local colleges and universities; 

o 	Environmental groups such as Audubon societies, Sierra Club 
chapters, and Native Plant societies whose membership have 
expertise in biological sciences; and/or, 

o 	Non-affiliated individuals in the community that have expertise in 
the biological sciences. 

You should carefully examine both the benefits and detriments of enlisting 
volunteers from the general public. The benefits include controlling costs, 
providing valuable education, and encouraging community involvement 
which may well result in a base of understanding and support for wetland 
protection efforts. The detriments involve limited availability, extensive 
coordination, logistical problems, credibility, volunteer burnout, 
dependability and liability issues, and in many cases, the need for and 
investment in extensive training for non-staff members. 

step 6 • Orlent and Train the Technical Staff 

Orientation and training sessions are critical to making wetland 
determinations. They elevate the accuracy of data gathering and consistency 
of response among the field team members. 

Orlentatlon 

You should conduct a general orientation to the project, describing it's 
purpose, goal and scope. If a technical staff member(s) was hired earlier in 
the inventory process, staff organizers may want to involve or relinquish 
responsibility for conducting the orientation to the technical lead. 

We 	suggest you include the following topics in the field team orientation: 

1. The purpose of the inventory; 
2. The scope, goals and expectations; 
3. Important procedures and policies; 
4. The time line; 
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5. Roles of project coordinator and other staff; 
6. Who Is available to address problems, questions, and advice; 
7. Methods, materials, and field data forms; 
8. Conduct in the field; and, 
9. Safety and first aid. 

Although it may be safe to presume that the field team members will use 
common courtesy when encountering citizens in the field, we suggest you set 
up conduct guidelines. The field team should apply these guidelines in the 
occasional situations where they deal with skeptical property owners. 
Maintaining favorable relations with the public is dependent on courteous 
conduct. (See Appendix Q for an example of a Code of Conduct.) 

In addition, training in basic first aid and cardiopulmonary resuscitation (CPR) 
procedures Is critical and ensures that the team is prepared for life 
threatening emergences. The Red Cross and local fire departments will 
conduct private CPR/first aid classes. 

Technical TraInIng In Wetland Evaluation 

Under it's technical assistance program, Ecology offers workshops for local 
governments on how to conduct wetland inventories, make wetland 
determinations, and evaluate wetlands. Ecology also offers guidance In 
organizing orientation sessions. 

Ecology workshops are between 2-4 days In length, depending on the scope 
of the inventory, the methodology developed, and the skills of the 
participants. Workshops are tailored to meet the needs of the Inventory and 
Inventory team when necessary. 

During the typical workshop, :Ecology staff, and when possible, staff from 
other agencies who are skilled In wetland assessment, cover the following 
topics: 

1. Wetland identification and boundary delineation; 
2. Wetland value and functions assessment; 
3. Aerial photographiC Interpretation; 
4. Endangered species recognition; 
5. Plant identification; and, 
6. Wetland classification. 
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They supplement classroom presentations and lab exercises with 
opportunities to practice these skills in the field. Both professionals and 
non-professionals assisting with the inventory should attend the technical 
training sessions. 

Other state and federal agencies sometimes offer assistance and training In 
wetland determination and evaluation. See Appendix Q for a . list of resource 
contacts. 

In order to apply wetland identification and evaluation techniques accurately 
and consistently in the field, the team must become profiCient at them. To 
complete their training, the team should visit a few wetland sites together 
before the field verification officially begins. During the first- week, the 
team should work together to further tackle any application problems and 
calibrate their observation techniques to ensure consistency when working 
separately. Refinements of the field data sheet are best addressed during 
this time. 

STEP 7 .. Organize logistics and sb'ategies to cover Inventory area 

A systematic approach to the field inventory is necessary to ensure that all 
wetlands in the targeted areas are investigated and that transportation 
logistics are simplified. The field team should divide the geographic area to 
be Inventoried Into manageable units. A commonly used. unit is the stream 
drainage basin. We recommend the basin/sub-basin because it is a 
topographical, hydrological, and an ecological unit. 

It is not practical to use common grid systems as inventory units. Section 
boundaries, for example, are artiflciailines on a map that assist legai 
determinations, but have no relation to the natural systems on the ground. 

These lines often divide wetlands into parts, with each part appearing In a 
different section. If field crews are assigned to areas on the basis of section 
lines, portions of the same wetland system may be evaluated by different 
crews. Assigning crews by drainage basin ensures each wetland system will 
be Inventoried as an Intact unit. 

You may want to consider adopting the same geographic units used during 
other field surveys that have been conducted by the jurisdiction to allow for 
easy integration of information. 
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Inventory units should be prioritized to ensure that areas of most concern, 
such as high threat areas, are covered first. 

In addition to designing a systematic approach, the movements of the team 
members must be discussed and planned on a dally basis. 

STEP 8 ., Divide the fteld Inventory team into crews and determine the 
division of labor 

If the field inventory team is composed of four or more individuals, it should 
be divided into crews that work independently. Independent crews can 
cover larger portions of the inventory area in a shorter period of time than 
one large team. 

A coordinator or crew leader can be designated for each crew. Although 
most decisions in the field can be made by consensus, one member of the 
team should have the authority to make final decisions and be ultimately 
responsible for: 

1. Talking with property owners on the site; 
2. Completing inventory tasks; 
3. Monitoring quality control; and, 
4. Ensuring consistency in application of the methodology and field 

interpretation. 

They should be available for consultation on field observations, and be on 
the look-out for of potential safety hazards. The crew leader must be one of 
the inventory team biologists. 

STEP 9., flU out omce section of fteld data forms 

The ·office· portion of the data sheet can be filled out before the team 
leaves for the field. If the information needed Is substantial, office staff 
should be responsible for completing this portion of the data sheet. 
SpecifiCS, such as wetland location, are usually available from existing maps 
and other accumulated data. 
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Wetland size Is usually a part of the ·office· portion. being detennined by the 
use of a planimeter or dot grid. It should not, however. be pennanently 
recorded on the data fonn until after the field crew has confinned the 
approximate boundary. 

This section can be completed on a daily or weekly basis during 
the field inventory. 
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PlIASB FOUR '" PlELD IlYVBlYTOBY COMPLBTlON 

STEP 1 • Plan dally work load. review informatloD,for planned site 
visits, and collect Decessary maps 

Begin each field day with a brief team discussion concerning the division of 
the work load. questions or problems that may have arisen during the 
previous field day. and comparing notes on wetland assessment. Depleted 
supplies should be replaced on a regular basis. 

Divide workloads between crews according to roads and creeks within 
basins/sub-basins. These are easily Identified landmarks on both maps and 
the ground. and many wetlands (not all) are located near creeks and streams. 

The field team should collect reconnaissance maps. road maps. and/or 
photos of the areas to be inventoried on that day and review them. They 
should note any Significant features. identify logistical problems. and locate 
potential access points. A scan of the entire targeted area for the day can 
decrease frustrating logistical problems In the field. During this exercise. the 
crews can also Identify wetlands that extend onto numerous maps and 
ensure that specific wetlands are inventoried as units. not in parts. 

Once the equipment and maps have been collected. the information 
reviewed. and a plan made. the crews are ready for data collection at wetland 
sites. 

NOTE: It is best to Intersperse field days with occasslonal days in the office to 
catch up on paperwork. Identify plants. collect supplies. and deal with 
unantiCipated problems. 
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STEP 2 • Make observaUons while enroute to wetland sites 

While driving the roads, following the drainages, and conflnning the 
existence of paper-inventoried wetlands, the field crews should scan the 
landscape to identify and investigate any probable wetland areas that weren't 
identified during the paper inventory. The field crews should add these 
"'new'" wetlands to the inventory. Filling in gaps in existing information is an 
important function of the inventory effort. 

S1EP 3 .. Organize division of work at the wetland site 

Field work at the wetland site must be organized efficiently, considering the 
nature of the wetland and the ablIities of the crew. Wetland evaluation tasks 
can be divided between crew members in a number of different ways: 

1. The field crew could make all observations and conclusions as a 
team, using their combined expertise: 

2. Each member could specialize in specific areas (e.g. botany) or in 
particular procedures, (e.g. making assessments of wetland 
boundary, wildlife habitat, and hydrology), and be responsible for 
evaluating that specialty for all wetlands visited; and, 

3. If the wetland is large, the crew could divide it up into segments, 
each crew member evaluating their segment for all information 
needed• 

. Regardless of the number of members in each crew, it is often helpful to 
have one person record and organize raw data as field notes, while the other 
members make observations and verbally relay them. The notes can then be 
used to complete the field data form. If the crew consists of two individuals, 
these roles can be rotated site-by-site. 

Crew members should stay at least within shouting distance of each other for 
safety and communication purposes. When the crew is visually separated, 
landmarks that are distinguishable on aerial photos, such as prominent trees 
or clearings, should be established as rendezvous points. These points will . 
also serve for general orientation in the wetland. 
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STEP 4· Make the appropriate fteld observations and assessments 

On-site, the crew must make the obselVations and collect data as required in 
the scope, described In the methodology, and detailed on the field data 
form. If the crews split up, each member will need a reconnaissance map 
and field data forms. 

Although data collection techniques vary somewhat between field biologists, 
crew members can record their obselVations concerning wetland 
characteristics and features (such as species, human disturbances, aqjacent 
land uses, hydrology, and buffer widths) In the form of running field notes 
jotted and/or sketched on the reconnaissance map. The crew members 
should make notes on the map·In close proximity to the area being 
described or draw a line from the notes to the appropriate section. The 
reconnaissance maps can then be used as future reference If any questions 
arise. 

The field crews may have to budget field time. If a wetland Is too large to 
sUIVey completely In the time available, they may be able to traverse the 
center to characterize it. They could use photo interpretation in the field to 
assist in assessing inaccessible portions. Establish priorities so that the crew 
has a solid basis for decisions about how to spend their time. 

We recommend that, if at all possible, the field crews determine the 
classification of the wetland. This characterization is an important tool in 
policy decisions. -What kind is it?- is one of the first questions asked about a 
wetland. 
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Although the federal methodology for making wetland determinations bas 
been discussed briefly on pages 36 and 37. this guide is not intended to 
describe these methods in detail. This subject. as well as technique in 
evaluating wetland functions. values. and characteristics are discussed 
during Ecology sponsored workshops. as well In a number of references. 
(See Bibliography.) 

Following the completion of the wetland evaluation, crew members should 
record their observations on a single data form. We recommend they redraw 
the wetland boundary, as conflrmed on site, on the attached clean blueline/ 
orthophoto. In some cases the conflrmed boundary will not be very different 
from the boundary found on existing maps, while in others it will be 
significantly different. 

The field crew should complete the data form and redraw the final 
approximate boundary at the site or soon after leaving - while memories are 
fresh. 

The wetland, its corresponding data form, and reconnaissance map should 
be given an Identification number If one was not already assigned. 

TIme required 

Don't underestimate the time it takes to make wetland determinations and 
assessments, complete the field data form, and sketch the boundaries on the 
maps. The crew may spend from 20 minutes to several days evaluating a 
single wetland and completing paper work. The amount of time spent on 
each wetland site will vary on the basis of the Inventory scope, such as the 
type and detail of Information being collected, the size, complexity, and 
accessibility of individual wetlands, and the time available to the crew for 
field evaluation. 

Impacts to Ute wetland by crews 

It is important to minimize impacts to the wetland while inventorying it. 
Crews should be as quiet as possible in order to decrease wildlife 
disturbance. They should also be mindful that many wetland plants are 
fraglle and may die if severely trampled. 
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Plant collectJon 

The field crews should not collect plant specimens unless: 

1. A species must be identified using detailed keys which are too 
cumbersome for field work; 

2. An herbarium is planned as permanent evidence in defense of 
wetland determinations; 

3. There Is an abundance of the species in question; and 
4. The plant Is not an endangered, threatened, or sensitive species. 

Every attempt should be made to identify species in the field, so that wetland 
vegetation Is not destroyed. If specimens do have to be collected, the entire 
plant should be removed and placed in an inflated plastic zip-lock sample 
bag. Two specimens may be needed If it Is necessary to consult a university 
herbarium. A label noting the collector, habitat description, site, name and 
number of the wetland, and date should be attached. (Refer to Appendix R 
for a sample label.) Some wetland plants can be stored under refrigeration 
for short periods of time while awaiting identification. 

Safety bazards 

Although iqjury in the field Is uncommon, It is important to recognize safety 
hazards and prepare for and avoid them whenever possible. There are four 
primary ways to deal with safety Issues: 

1. cany an adequate first aid kit; 
2. Be prepared for the weather: 
3. Be alert; and, 
4. Use common sense. 

Some of the hazards that may be encountered include: 

Overexposure to the sun· Severe sunburn, eye strain, and heat exhaustion 
could result if precautions such as wearing sun block. sun glasses, and a 
brimmed hat are not taken. 

Insect bites - The outdoors provides habitat for many species of biting and 
stinging insects. Team members may choose to wear insect repellent, 
especially If they are sensitive to Insect bites. Stinging Insects such as 
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hornets and yellow jackets live in vegetation and downed logs. Each team 
member should look for signs of activity and avoid those areas. Team 
members with allergies to stings should carry a bee sting kit at all times. 

Unsure footing - Dense vegetation often grows in mats, tussocks, and dense 
stands. Thin spots and holes in the mat, areas between tussocks, and 
tangled vegetation make walking precarious. Mishaps can result in twisted 
ankles and wet clothing. field crews can use a walking stick to probe 
vegetation to help determine secure footing. 

Poor visibility - Wetland vegetation often makes it difficult to see obstacles 
and distinguish shapes and forms, especially from a distance. Wearing a 
fluorescent vest ensures visibility. 

Hypothermia - The combination of wet conditions and cool temperatures can 
result in hypothermia. Prevent hypothermia by wearing layers of clothing 
(wool in the spring and fall) and being aware of the symptoms. Know the 
appropriate actions to take in the event that hypothermia occurs. 

Injury from falls - Wearing a hard hat can prevent head injuries resulting from 
falls. 

Scratches and abrasions - The dense woody vegetation and thorny plants 
often associated with wetlands or their surrounding uplands can cause 
painful scratches on exposed arms. Wearing long sleeves and long pants is 
advisable under these conditions. 

STEP 5 • Enter data In the computer 

If the data collected during the inventory will be computerized, it can be 
entered as it is completed by the field inventory team. Coordinating data 
entry and field work wlll prevent a work load build-up at the end of the field 
inventory. In addition, the inventory team wlll still be available for questions 
about the data. 

STEP 6 - Update the pubUc, local government personnel and decision 
makers, and appropriate agencies 

At the completion of the field inventory portion of the project, update key 

groups and agencies on the progress of the Inventory effort. 
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PlIASB PIVB'" PRODUCB PllYAL PRODUCTS 


STEP 1 • fIDalize the form and content of ftnaIlnventory products 

Before you can produce inventory products. you must finalize the form and 
content of each. The form is Important because it determines: 

1. How much information will be available: 
2. How easily the information can be interpreted; 
3. How much the final products will cost; and. 
4. How easily they can be used in the dally business conducted by 

the local government. 

When making decisions about the design and content of inventory products. 
you must consider the specific uses and users. Staff from departments other 
than the planning office (eg. public workS. the assessor's office) will refer to 
the wetland inventory products for different purposes. Try to accommodate 
their needs as well. 

If the products. such as maps and/or summaries. are difficultto interpret and 
use on an everyday basis they may not be referred to as·often as needed. 

Wetland summary sheets 

The raw data recorded on the field data forms is most useful for office 
application when summarized on a separate form. The type of information. 
amount of detail. and layout on the form should refiect what will be needed 
in the office. 

Items that have been included on summary sheets are: 

1. Individual wetland number (same as the number corresponding to 
the field data sheet and reconnaissance map for that wetland): 

2. Location; 
3. Acreage; 
4. Classification; 
5. Written description/summary of the wetland and it values and 

functions; 
6. A list of plant and animal species observed on site; and. 
7. Wetland rating. 

(Examples of office summary sheets are included in Appendix S.) 
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Computerized summaries are an option If a data base is being used. 

computer data base 

Storing data on field data forms or summary sheets can be cumbersome on a 
daily basis - which may disco\1rage its use. A computer data base provides 
easy access to large amounts of information. It is very useful for compiling 
and analyzing statistics such as total number of wetland acreage, abundance 
and scarcity of wetland types, threatened areas, monitoring wetland losses, 
and can be organized by the legal descriptions of section, township, and 
range. Therefore, we recommend plaCing the site information in a user­
friendly data base. Data bases commonly in use for inventory purposes are 
the Statistical Analysis System (SAS), Oeographic Information System (OIS), 
and R-Base. 

As mentioned earlier, you should address the issue of computer. data bases 
and designs early in the inventory development process and in coqjunction 
with the design of field data sheets. 

final wetland maps 

The wetland boundaries determined in the field must be transferred to base 
maps in order to produce the final wetland maps. The type of base needed 
for the final maps is usually different from the one used for reconnaissance 
maps. Some local governments find it beneficial to transfer wetland 
boundaries onto a map that indicates property boundaries, such as 
assessor's maps. The wetland maps can then easily be used to identify 
property ownership of specific parcels. 

The type of map and the scale selected for the final map base is often the 
same used for other large-scale local government maps, such as zoning 
maps. others have incorporated their wetland maps into a transparent 
overlay system with other resource maps. They use the overlay system for 
quick identification of sensitive areas and parcels which contain features 
regulated under local regulations. other jurisdictions have digitized 
mapping systems. 
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We recommend using the large-scale maps commonly used by local 
governments such as 1:4.800 (I'" - 400') or 1:2.400 (1" - 200'). For 
regulatory purposes. large-scale maps are imperative because they are 
usually more accurate than small scales. 

(See Appendix T for examples of final wetland maps.) 

In addition to the large-scale maps, it is useful to compile an area-wide 
wetland map in order to have a general overview of wetlands In the 
jurisdiction. 

Anal Report 

The final report provides inventory information that can be distributed to 
interested citizens and groups, other local governments. and state and 
federal agencies. Inventory results, analyses. and conclusions should be 
presented, as well as the organization and implementation of the inventory. 
and the methods and materials used. Suggested topics include: 

1. Rationale for the inventory: 
2. History and development of the inventory: 
3. 	Justification for planning decisions: 
4. The inventory team: 
5. The training process: 
6. Methodology used; 
7. 	Map showing areas surveyed; 
8. Record of acreage inventoried and percent of jurisdiction 

covered; 
9. Sample field data sheets, maps, office data forms, and 	final wet 

land maps; 
10. Results and conclusions; and 
11. Breakdown of costs for each phase. 
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smr 2 • ftodua: tile ftDal products 

Local government staff or contractors usually produce the final products 
planned during the initial inventory phase. Of the all the inventory products, 
it is imperative that the wetland maps be produced by professionals and be 
as accurate as possible. Map accuracy Is not only dependent upon field 
work.. but also on the accuracy of the base map itself and the process and 
preciSion of boundary delineation on the base map. Therefore, It Is 
important to carefully consider how the transfer will be made and who will 
execute It. 

Map Transfer process 

You can use a variety of processes to transfer boundaries from one map to . 
another, as well as from one scale to another. Appendix T briefiy describes 
some transfer techniques. Using a zoom transfer scope is the most accurate. 
However, few local governments have access to this expensive piece of 
equipment. The pantograph method is relatively crude but is generally more 
accurate than other options described in the Appendix. 

Map Transfer ExecutJon 

Whether completed in house or through a consultant. we highly recommend 
enlisting a cartographer to draft the final wetland maps. A professional 
cartographer will usually provide higher accuracy and Increased efficiency. 

Allow for adequate time for map production; it may take up to 6 months or 
more. 

other products 

The project lead or inventory team leader should write the final report. 
Anyone wIth the appropriate skills can produce the other inventory products 
(e.g. setting up the computer data base requires specific skills whereas data 
entry can be completed any staff person). 
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STEP 3 • Get official approval 

Official adoption of the final wetland maps by the appropriate local governing 
body (such as the city council or county commissioners) is required before 
they can be used in an official capacity. This process will require a public 
review period and public hearings. which can be time consuming. 

STEP 4 • Organlze·and .store raw data 

Organize and store the original data recorded on field data forms and 
reconnaissance maps so that they are easy to access (e.g. flied according to 
section. township, and range). 

STEP 5 • Announce completion of inventoty and conduct Information 
meetings 

At the conclusion of the inventory process, you should announce its 
completion through press releases, as well as open houses or workshops to 
display the products. discuss results, and thank property owners and the 
public for their cooperation during the inventory. 

STEP 6 • Incorporate use of lnventoty products In the planning and 
permit review process 

Wetland inventory products are only of benefit to aJurisdidion If they are 
actively used in the planning and permit review process. In order to facilitate 
their use, staff should become familiar with the products and have them 
easily accessible. A system or procedure should be established to 
incorporate consistent review of the products during development review. 
Access to this information should be made readily available to the public, 
especially interested landowners. 
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ACROM'MS and ABBREVIATIONS 


Acronym or 
Agency or otherAbbreviation 

COE 

CPR 

DIm 

wow 

ECOLOGY 

EPA 

PSWQA 

PSWQMP 

scs 

SMA 

topo 

USFWS 

USGS 

wee 

Army Corps of Engineers 

cardiopulmonary Resuscitation 

Coastal ZOne Management 

Washington State Department of Natural Resources 

Washington State Department of Wildlife 

Washington State Department of Ecology 

Environmental Protection Agency 

National Wetland Inventory 

Puget Sound Water Quality Authority 

Puget Sound Water Quality Management Plan 

Soil Conservation Service 

Shoreline Management Act 

topographic map 

United States Fish and Wildlife Service 

United State Geological Service 

Washington Conservation Corps 
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CHossmy of Terms 

base map· a map on which map Information, such as boundaries, Is 
superimposed, transferred, or compiled. for example, a USGS topographic 
map Is the base map for the NWI maps. 

blueUne - blue tone copies of aerial photographs made from . aerial 
photographs on transparent mylar using a diazo printer. 

boundary deUneaUon - to draw a line around; In the case of a wetland, to 
determine the boundary. 

buffer - a vegetated area established or managed to protect wetlands from 
human impacts. 

data base - a set of Information stored in computer memory. 

detenn1naUon - the act of making or arriving at a decision; In the case of 
wetlands boundaries, making a decision about the location of the boundary. 

diazo printer - equipment used to reproduce drawings or maps prepared on 
transparent media using exposure of light-sensitive paper to ultraviolet light 
and ammonia vapors. They appear as positive images on a white 
background with dark lines (blue, black, or brown). 

drainage basin - a topographically defined area which Includes all the land 
area which dralns Into a body of water. In other words, rain falling Inside the 
boundary of the drainage area will drain toward the body of water. 

ecological taxa - classiflcation according to ecological prinCiples. 

emergent - a plant that grows rooted In shallow water the 
bulk of which emerges from the water and stands vertically. Usually applied 
to non-woody vegetation. 

emergent wetland - in USf'WS classiflcation syst~m (Cowardln, et at. 1979), 
a wetland characterized by erect, rooted, herbaceous hydrophytes, excluding 
mosses and lichens. 

field data form - In the case of wetland Inventories, a form used to record 
site-speciflc wetland information, most of which Is collected at a wetland site. 
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field inVeDtory - the process of locating. identifying. and evaluating wetlands 
in the fleld, including delineating their boundaries, guided by Information 
gathered from existing Information sources. 

fteld verl8catlon - verifying the presence of a wetland and Its boundary on 
site. 

forested wetland - In USfWS classiflcation system (Cowardin, et al. 1979), a 
welted characterized by woody vegetation that Is 6 m tall or taller. 

band lens - hand-held magnifYing device used to observe small features 
such as flower parts. 

berbaceous - with the characteristics of an herb; a plant with no persistent 
woody stem above ground. 

berbarlum - a collection of dried plants mounted and labeled for use in 
scientiflc examination. 

bydrlc soU - a soil that In Its undrained condition is saturated, flooded, or 
ponded long enough during growing season to develop an anaerobic 
conditions that favor the growth and regeneration of hydrophytlc (wetland) 
vegetation. 

bydrology - the properties, distribution and circulation of water. Wetland 
hydrology Is the total of all wetness characteristics in areas that are 
inundated or have saturated soils for a sufficient duration to support 
hydrophytlc vegetation. 

bydropbyte - any plant growing In water or on a substrate that Is at least 
periodically deflclent in oxygen as a result of excessive water content. 

bydropbytlc vegetation - see hydrophyte. 

bypothermia - abnormally low bOdy temperature. 

in association - in the case of wetlands, to have influence or be influenced 
by In terms of water flow and other functions and values of wetlands. 

indicator - In "1986 Wetland Plant Ust" (Reed, et al. 1986), the frequency of 
occurrence In wetland versus nonwetland across the entire distribution of the 
species, or In the case of a regional Indicator, the frequency of occurrence in 
'Wetlands versus nonwetlands In the region. 
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lacustrine - in USFWS classification system (Cowardln. et al. 1979). 
freshwater « 0.5 parts per thousand ocean derived salts) area wIth all of the 
following characteristics: (1) situated in a topographic depression or a 
dammed river channel; (2) has less than 30% coverage of trees. shrubs. 
persistent emergents. mosses or llchens; and (3) total area exceeds 20 acres. 
For areas less than 20 acres. an area Is considered lacustrine if It has an 
active wave-formed or bedrock shoreline or is deeper than 6.6 feet in the 
deepest part. 

marine - in USFWS classification system (Cowardin, et at. 1979), system 
consisting of the open ocean overlying the continental shelf and its 
associated high-energy coastline. Marine habitats are exposed to the waves 
and currents of the open ocean and the water regimes are determined 
primarily by the ebb and flow of oceanic tides. Salinities exceed 30 parts per 
thousand, with little or no dilution except outside the mouths of estuaries. 
Shallow coastal Indentations or bays without appreciable freshwater inflow, 
and coasts with exposed rocky Islands that provide the mainland with little or 
no shelter form wind and waves, are also considered part of the marine 
system because they generally support typical marine biota. 

methodology - a system of procedures followed to accomplish a given task. 
e.g. identify wetlands. delineate boundaries. and assess wetland 
characteristics. 

mitigation - avoiding. reducing. moderating. an/or compensating for the 
environmental Impacts of an action. 

ortbophoto - a photo reproduction that has been corrected for tilt. 
topographic displacement. and sometimes camera lens distortion. 

palustrine - In USFWS classification system (Cowardin. et aI. 1979). 
freshwater (,0.5 parts per thousand ocean derived salts) area dominated by 
trees, shrubs, persistent emergents. mosses or lichens. They can be non­
tidal or tidal. Palustrine also includes wetlands lacking this vegetation. but 
has the following characteristics: (1) area less than 8 ha (20 a~res); (2) no 
active wave-formed or bedrock shoreline; (3) water depth in the deepest part 
Is less than 6.6 ft. at low water. 

pantograpb - a mechanical device used to transfer scale. It is relatively 
cumbersome and slow. 

paper Inventory - the process of identifying and locating wetlands and their 
boundaries in the office using existing maps and information. 
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persistent emergents • emergents which remain standing at least until the 
beginning of the next growing season. 

plant indIcator categorles . indicators used In the National List of Plant 
Species that Occur In Wetlands: 1988 Washington to reflect the range of 
estimated probabilities (expressed as a frequency of occurrence) of a species 
occurring In wetland versus nonwetlands In the region. Indicator categories 
include: 

o 	obligate wetland (obI) - occur almost always (estimated probability 
>99%) under natural conditions In wetlands. 

o 	facultative wetland (f'ACW) - usually occur in wetlands (estimated 
probability 67%-99%), but occasionally found In nonwetlands. 

o 	facultative (f'AC) - equally likely to occur In wetlands or nonwetlands 
(estimated probability 34%-66%). 

o 	facultative upland (f'ACU) - usually occur In nonwetlands (estimated 
probabillty 67010-99%), but occasionally found In wetlands 
(estimated probabillty 1 %-33%). 

o 	obligate upland (UPL) - occur in wetlands in another region, but 
occur aimost always (estimated probabillty >99%) under natural 
conditlons In nonwetlands in the region speCified. If a species does 
no occur in wetlands in any region, it Is not on the National List. 

reconnaissance maps - maps on which wetland information gathered during 
the paper inventory Is compiled. They are used by the field inventory team 
to locate and evaluate a wetland in the field. 

rlverlne - In USf'WS classification system (COwardin et al. 1979), freshwater 
«0.5 parts per thousand ocean derived salts) areas that are contained within 
a channel and which are not dominated by trees, shrubs, and persistent 
emergents, for example rivers and streams. 

scale - an expression of a distance on the map to distance on the earth ratio 
with the distance on the map always expressed as unity. 

stereopalrs - apair of aerial photographs conSisting of two a<\jacent, 
overlapping photos in the same flight line. The stereoscopic view Is seen 
only in the portion of the photos which overlaps. A minimum of 50 percent 
overlap Is necessary for complete stereoscopic viewing. 

stereoscope - binocular optical Instrument that helps us view two properly 
oriented photographs to obtain the mental ImpreSSion of a three-dImensional 
model. 



stereoscopy - use of binocular vision to achieve three-dimensional effects. 
Stereoscopic vision enables us to view an object simultaneously from two 
different perspectives to obtain the mental impression of a three-dimensional 
model. 

upland - an area characterized by plants which do not tolerate saturated or 
inundated soil conditions during a signlflcant period of the growing season. 
Examples of upland plants include Douglas fir. ponderosa pine, blackberry, 
snowberry, sword fern, and velvet grass. 

watersbed • drainage basin. 

wetland - transitional lands between terrestrial and aquatic systems. where 
the water table is usually at or near the surface or the land is covered by 
shallow water .••Wetlands must have one or more of the following 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 of each year. 
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AppendlxA 

Wetland Del1niUons 

Several wetland definitions have been used by federal and state agencies for 
various laws, regulations, and programs. The following are the primary 
definitions that are applied in Washington State: 

Section 404 of the CLEAN WATER ACT - "The term 'wetlands' means those 
areas that are inundated or saturated by surface or ground water at a 
frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for 
life In saturated soli conditions. Wetland generally Include swamps, marshes, 
bogs and similar areas: 

Food Security Act of 1985 - ·Wetlands are defined as areas that have a 
predominance of hydric soils and that are inundated or saturated by surface 
or ground water at a frrequency and duration sufficient to support, and under 
normal circumstances do support, a prevalence of hydrophytic vegetation 
typically adapted for life in saturated soil conditions, except lands in Alaska 
. identified as haveing a high potential for agricultural development and a 
predominance of premafrost soils.· 

USFWS - ·Wetlands are lands transitional between terrestrial and aquatic 
systems where the water table is usually at or near the surface or the land is 
covered by shallow water ••.Wetlands must have one or more of the following 
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 of each year.· 

SHORELINE MANAGEMENT ACT - ·Wetlands· or "wetland areas· means those 
lands extending landward for two hundred feet in all directions as measured 
on a horizontal plane from the ordinary high water mark: floodways and 
contiguous floodplain areas landward two hundred feet from such floodwaysi 
and all marshes, bogs, swamps, and river deltas associated with the streams, 
lakes, and tidal waters which are subject to the provisions of this chapter; 
the same to be designated as to location by the Department of Ecology; 
Provided, that any county or city may determine that portion of a one­
hundred-year-floodplain to be included in its master program as long as such 
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portion includes, as a minimum, the floodway and the acljacent land 
extending landward two hundred feet therefrom.' 

The Clean Water Act definition is the regualtory definition used by 
Environmental Protection Agency and Corps Of Army Engineers. It 
emphasizes hydrology, vegetation, and saturated soils. This definition of 
wetlands does not cover non-vegetated wetands, such as mufiats, coral reefs, 
etc. which are treated as special aquatic sites under Section 404. The Food 
and Security Act's definition is used by the Soil Conservation Service in 
assessing farmer eligibility for benefits under ·Swampbuster's·. It specifies 
hydrology, hydrophytic vegetation, and hydric soils, using hydric soils criteria 
to determine if an area has a predominance of hydric soils. The Fish and 
Wildlife Service developed their definition in a wetland classification system 
for conducting the National Wetland Inventory. It includes both vegetated 
and nonvegetated wetlands, e.g. mud fiats, sand bars, etc. The classification 
system also defines deep water habitats such as estuarine and marine 
aquatic beds. In the State of Washington, the USf'WS definition has been 
incorporated into the regulations which implement the Washington State 
Shorline Management Act of 1971, which protects certain shorelines of the 
state and their associated wetlands. 

The primary difference between the definitions is that the USf'WS is inclusive 
of vegetated and nonvegetated areas while the other three federal agency 
definitions include only areas that are vegetated under normal 
circumstances. Except for the exclusion of nonvegetated wetlands and the 
SCS exemption for Alaska, by including three basic elements for identifying 
wetlands - hydrology, vegetation, and soils - all of these definitions are 
conceptually the same. 

For the purpose of conducting a wetland inventory, all wetland inventories in 
the State of Washington should use the USf'WS definition. All areas that 
function as a wetland should be mapped, even if they aren't regulated. Local 
governments must know the location of the entire resource, not a portion of 
it. Also, the standard use of the USf'WS definition for wetland inventories will 
provide consistency between all local inventOries, as well as the NWI. 

"ore: Use of the USf'WS definition for an inventory does not preclude the 
use of other definitions in the management and regulation of wetlands. 



AppendixB 

Wetland Values and Functions 

It is Important that those involved in wetland regulation and management 
understand their functions and values. Knowledge of these roles can be a 
key factor in the design and implementation of wetland inventories. Not all 
wetlands provide each function or value nor do they provide them to the 
same degree. Variations occur because of wetland type and characteristics, 
as well as regional and local Influences. Some local governments try to 
dlstinquish how functions and values relate to their community and region. 
There are numerous detailed deSCriptions of functions and values avallable 
(see Selected Bibliography). The following is a brief summaty: 

Water Supply 

With the growth of urban centers ~nd dwindling water supplies, wetlands are 
increasingly important as a source of surface and ground water. They can 
function as recharge areas where water soaks Into the soils, replenishing 
ground water supplies. Wetlands are also areas where ground water moves 
to the surface through springs and seepage, often collecting in pools and 
ponds, and supplying critical reserves during periods of drought. 

flood Control 

Wetlands are valuable in reducing the impact of flooding. They have the 
ability to store and slow the flow of water from upland run-off. If a wetland is 
associated with a river in a flat valley, the wetland and its vegetation reduces 
the height and velocity of flood peaks. Some wetland soils can store large 
amounts of floodwater and gradually release them downstream. Construction 
in flood plain wetlands causes Increased flood heights and rates, and an 
associated -increase in flood damage. 

Erosion Control 

Vegetated wetlands serve as natural buffers from the effects of tides, waves, 
wind and river currents. They dissipate the energy of these erosive forces. 
The fibrous root systems of wetland plants bind and stabilize banks, 



protecting the shoreline from erosion. On the coast. they can limit wave 
generation, slow and absorb the impacts of wave energy, and thereby protect 
Inland areas from storm damage. Construction of bulkheads, rip-rap, and 
other bank hardening stabilization techniques simply transfer the erosive 
energy to neighboring areas. 

PoUutlon<and secument Control 

Wetlands protect and improve the quality of surface and ground waters by 

removing sediments, nutrients, heavy metals, and hazardous chemicals. 

Wetland vegetation filters particulate matter from the water. When moving 

water comes Into contact with vegetation, its flow Is slowed and sediment 

falls out of suspension. The root systems trap the sediment, reducing 


. siltation in downstream water bodies. Substances such as nutrients, 
pathogens, and many chemicals are often bound to the surface of sediment 
particles. Thus, sedimentation reduces both organic and inorganic 
pollutants. These pollutants may be released when wetland soils are 
disturbed. Wetland vascular plants and algae also absorb nutrients and 
chemicals. The micro-organisms utilize dissolved nutrients and break down 
organic matter. Research is underway to determine the feasibility of utilizing 
wetlands for stormwater treatment and to determine the impacts of utilizing 
wetlands as tertiary waste treatment facilities. 

WUcWfe Habitat 

Wetlands, the interface between land and water, are among the -richest 
wildlife habitats in the world. They provide the conditions essential for the 
breeding, nesting, feeding, and protection for many species of waterfowl, 
mammals, reptiles, and amphibians. These conditions include abundant 
water, diverse and rich vegetation, and adequate cover. Many of these 
species are ·obligates- or dependent upon the wetland for their surviVal. 
Some such as the beaver spend their entire lifetimes in the wetland 
environment. Others like the salmon inhabit it for shorter, but critical, parts 
of their lifecycle. Numerous species (such as deer and raccoon) depend on 
wetlands as a source of drinking water, food, and winter cover. Wetlands are 
as critical to the needs of these species as they are to those that depend 
solely on wetland habitat. Though many waterfowl nest primarily in northern 
freshwater wetlands, they use wetlands through out the country while 
migrating and for over-wintering. Birds such as herons, egrets, rails and 
harriers depend upon wetlands for their survival. 



Both salt and freshwater wetlands are important spawning. nursery, feeding, 
and wintering areas for sport and commercial fish and shellfish. 

Wetlands also support many endangered plant and animal species. Although 
wetlands constitute only 5 per cent of the nation's lands, close to 35 per cent 
of all rare and endangered animal species are dependent upon them. 

. (McMillan, A. 1986) 

Food Web Productl'Vity . 

Wetlands play an Important part in the food web. Coastal wetlands are 
among the most productive areas In the world. Solar energy is utilized by 
wetland plants to produce hundreds of pounds of nutrients per acre of salt 
marsh annually. The vegetation dies, decays, and is broken down to form a 
nutrlent~rich "'soup'" called detritus. This rich food source is converted by 
micro-organisms into basic nutrients and elements for use by vascular plants 
and phytoplankton (minute floating plant life). The phytoplankton are 
consumed by zooplankton (minute floating animal life). The detritus and 
planktons are carrIed Into tidal creeks, and bays and are consumed by 
invertebrates such as oysters, shrimp and crabs. They in turn are preyed 
upon by other animals including humans. It has been estimated that 90 per 
cent of the important commercial marine species either spend their entire 
lives in estuarine wetlands or require estuaries as nursery grounds (Kusler, J. 
1983), Freshwater wetlands also provide food, habitat, and spawning 
grounds for many other species of fish. 

Education and Research 

Coastal and inland wetlands provide unique opportunities for education and 
scientific research. Due to the land-water interface, diversity of vegetation, 
topography, and the resulting varied habitats, wetlands are ideal for studying 
plant and animalUfe. Because ecological relationships are easily observed, 
they are excellent locations for teaching environmental science. The 
complex ecological relationships of wetland systems make them valuable 
areas for scientific research as well. 



Recreation and Aesthetic Values 

Wetlands are areas not only of great diversity but also of great beauty. They 
provide open space and contrast for both visual and recreational enjoyment. 
especially valuable in urban areas. Visitors include photographers, bird 
watchers, hikers, boaters, hunters, fishers and natural history enthusiasts. 
Appreciation and use of wetlands as a recreational resource is steadUy 
increasing on both a national and state-wide basis. Nationally, wetland­
dependant waterfowl are hunted by over 2 million hunters. Nisqually National 
Wildlife Refuge, near Olympia, Washington has had a 300 per cent increase 
in visitor use since 1977. (McMillan, A. 1986) 



AppendixC 

Wetland Protection Efforts 

Federal, state, and local governments have instituted policies, management 
plans, and laws to regulate activities associated with wetlands in an effort to 
minimize harmful Impacts. 

On the fed.erallevel: Wetlands are regulated through the permit and 
certiflcation processes of Section 404 of the Clean Water Act, Section 10 of 
the Rivers and Harbors Act, and the Coastal ZOne Management Act. 

In the state of Washington: there is no comprehensive protection for 
wetlands. However, the Shoreline Management Act (SMA - Chapter 90.58 
RCW) speciflcally identifies wetlands as natural resources requiring special 
protection, thereby recognizing their fragile nature. The Act was deSigned to 
prohibit piecemeal development of shorelines and their associated wetlands. 
In addition, the State Environmental Policies Act (Chapter 43.21 C RCW) 
allows local and state agencies to require and review environmental impact 
statements for projects Involving wetland areas. The State Hydraulic Code 
(RCW 75.20.100), administered by the departments of Wildlife and Fisheries, 
also has jurisdiction over wetlands important to fish life. 

A detalled description of the federal and state laws that address wetland 
protection are provided in Department of Ecology publication number 88-5, 
"'Wetland Regulations Guidebook". 

In Puget Sound Basin: The Puget Sound Water Quality AuthOrity has 
addressed wetland protection as one of the elements necessary for clean up 
and pollution prevention In the Sound. In the 1989 Puget Sound Water 
Quality Management Plan, the AuthOrity directs the State of Washington's 
departments of Ecology and Natural Resources (DNR), with the assistance of 
other state agencies, to implement wetland protection in the Puget Sound 
Basin through a preservation and a regulatory management program. 

In these programs, ecology will Identify the "'most important .. wetlands in 
Puget Sound Basin and place them on a preservation list. DNR will secure 
these sites for preservation in perpetuity as funds allow. In the regulatory 
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element. Ecology will provIde local governments with guidelines to develop 
and implement wetland protection programs. 

At the local level, a few municipal and county governments have already 
adopted sensitive areas ordinances and zoning ordinances which address 
wetland protection .• However, many local governments don't have actual 
wetland laws. Some municipal and county governments regulate wetlands 
indirectly through various ordinances dealing with activities such as grading 
and clearing, sewage treabnent, and flood plain management. 



AppendixD 

WETLAlYD RATl1YG SYSTEMS 

Wetlands perform a number of functions and have values that are of benefit 
to society. However, wetlands vary widely in character as well as in their 
ability to perform those functions. When used in a regulatory scheme, wet· 
land rating systems attempt to differentiate wetiands and apply varying de­
grees of protection based on specific characteristics or functions. 

DEf1lVtION:: 
A wetland management strategy that differentiates wetlands by assigning a 
degree of Importance to a wetland based on specific characteristics or func· 
tlons. 

PURPOSE: 
To apply levels of protection to a wetland based on its value or sensitivity 
(e.g. variable standards for permitted uses, buffers, and mitigation) 

EXAMPLES OF RATING SYSTEMS IN: WASIII.NGTON:: 

Oty of Bellevue Natural Determinants Ordinance 

Type A - All wetlands related by surface hydrology to a Type A or B riparian 
corridor; 

Type B - Wetlands with an area exceeding 7200 sq ft which have no 
hydrological relationship to a Type A or B riparian corridor; 

Type C - Wetlands with an area of less than 7200 sq ft which have no 
hydrologic relationship to a Type A or B riparian corridor. 

A wetland Is considered to be related to surface hydrology of a riparian corrl· 
dor If the stream passes through the wetland or If there Is a surface flow path 
evident between the stream and the wetland. A stream Is also related to the 
wetland if the wetland serves as a source for sustaining the base flow in the 
stream. 

A Type A riparian corridor has an established flood plain on fEMA maps or Is 
a reach which scores 40 or less on the city's watercourse inventory. It In­
cludes the most signiflcant streams in Bellewe and the corridors are meas­
ured from the top of each stream bank and extend away from the stream on 
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each side for fifty feet. Type 5 riparian corridors are the rest of the streams 
and they are measured from the top of each stream bank and extend away 
from the stream on each side a distance of 25 feel 

Island County Zoning Ordinance 

category A: 
1. The wetland Is not a category C wetland. Is not regulated by the Shoreline 

Management Act, and Is one-fourth of an acre or greater in size and meets 
the following: 

2. Presence of a protected species or of an outstanding potential habitat for 
a protected species; or 

3. Adjacent to an anadromous fish-bearing stream: or 
4. Exhibits near equal proportions of open water to vegetated cover In 

Interspersed patches In combination with 5 or more wetland sub-classes"; 
or 

5. Wetlands that can be shown by a preponderance of evidence to contribute 
to groundwater recharge; or 

6. Any sphagnum bog. 

"please refer to Appendix a for further explanation of the USfWS classiflca­
tion system (Cowardin et. al.) 

category B: 
1. The wetland does not meet the criteria for category A or category C and Is 

one acre or greater in size; or 
2. The wetland is a marsh. bog or swamp subject to the provisions of the 

Shoreline Management Act. 

categoryC:
1 Artificial wetlands intentionally created from non- wetland areas, Including 
. ponds created for agricultural or aquacultural uses, except for wetlands 

created for mitigation. 

ISing County Sensitive Areas Ordimmce 

Number 1 or ~niq~~~~:=:~';; the federal government or State of 
1. Presence 0 spe d gered threatened. or sensitive or outstanding

Washington as en an • 

potential habitat for those species; 
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2. Wetlands greater than 5 acres in size and having 40% to 60% open water 
at any time with 2 or more subclasses of vegetation in a dispersed 
pattern; 

3. Wetlands greater than 10 acres In size and having 3 or more wetland 
classes, one of which is open water; or 

4. The presence of plant assoclations of infrequent occurrence. These 
include estuaries and bogs. 

Number 2 or Significant #2: 
1. Wetlands greater than 1 acre in size and having 2 or more wetland classes; 
2. Wetlands less than or equal to 1 acre in size and having 3 or more wetland 

classes; 
3. Wetlands greater than 2 acres In size and having only 1 wetland class; or 
4. Presence of species recognized by the state as important. 

Number 3 or Low Concern #3: 
1. Wetlands 1 acre or less in size with 2 or less wetland classes; or 
2. Wetlands less than or equal to 2 acres in size apd having only 1 wetland 

class. 

EXAMPLES Of' RATING SYSTEMS IN OTI:IEK STATES: 

New Jersey freshwater Wetlands Protection Act of 1987 

Exceptional resource value wetlands: 
1. Those which discharge into fW-l waters and fW-2 trout production (TP) 

waters and their tributaries; or 
2. Those which are present habitats for threatened or endangered species, or 

those which are documented habitats for threatened or endangered 
species which remain suitable for breeding, resting, or feeding by these 
specles during the normal period these species would use the habitat. 

Intermediate resource value wetlands: 
1. Those which are not included as extraordinary or ordinary resource value 

wetlands. 

Ordinary resource value wetlands: 
1. Those which do not exhibit the characteristics of an extraordinary 

resource value wetland, and which are certain Isolated wetlands, man­
made dralnage ditches, swales. or detention ponds 
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New york 1975 freshwater wetlands Act 

The act requires the commissioner to classify wetlands in a manner that 
recognizes that not all wetlands are of equal value. They have been ranked 
into four regulatory categories (Class I·IV) depending on vegetative cover, 
ecological associations, speclal features, hydrological and pollution control 
features, and distribution and location. The rules contain more specific 
information on the classification system. 



AppendixE 


Selected Inventories 

STATES WITH WETLAND INVENTORIES 
ASUMMARY** 

NOTE: The standard categories of infonnation are listed below, if a 
category is not listed under a given state, no infonnation for it was 
available at the time of writing. 

o INVENTORY EXISTING OR PROPOSED?: 
o IS IT REQUIRED BY LEGISLATION? 
o LEGISLATION MANDATING INVENTORY: 
o SCALE: 
o INVENTORY CONDUCTED BY?: 
o SIZE THRESHOLD FOR MAPPED WETLANDS: 
o WETLANDS WERE CLASSIFIED?: 
o INVENTORY IS ADOPTED BY?: 
o NOTES: 

California 

INVENTORY EXISTING OR PROPOSED?: 

No adopted inventory 


NOTES: 
Wetlands have been mapped at a rough scale by the california COastal 
COmmission using aerial photography. 

New Hampshire 

INVENTORY EXISTING OR PROPOSED?: 
No, however, local governments may designate, map and document 
prime wetlands. 

* *This summary of wetland inventories is an appendix included in a report 
called "Wetland Inventories: An Overview· (Granger, 1989). Refer to the 
report, listed in the selected bibliography, for a discussion of this 
infonnation. 



SCALE: 
Same as munic.ipal tax map (tax and assessors maps are usually small 
scale maps ego 1:2,400 0" = 200') 

INVENTORY CONDUCTED BY?: 

Local communities 


INVENTORY IS ADOPTED BY?: 

Cities or towns following public hearings 


Connecticut 

INVENTORY EXISTING OR PROPOSED?: 

Yes - freshwater, yes - tidal, yes - smaller regional area 


IS IT REQUIRED BY LEGISLATION?: 

Yes 


LEGISLATION MANDATING INVENTORY: 
Connecticut Inland Wetland and Watercourses Act (972) requires the 
commissioner to inventory wetlands and water courses to meet the 
intent of the legislation and specifies inclusion of pictorial 
representations. 

Connecticut Tidal Wetlands Act requires the commissioner to map 
wetlands and establish them by order following a public hearing and 
record to all property owners. 

SCALE: 
Inland wetlands inventory - initially identified on 1:80,000 aerial 
photos (I" =6,666'), final maps at 1:24,000 (I" - 2,000) 

tidal wetland Inventory - I:12,000 (I" = 1,000) aerJal photos used to 
detennine tidal wetland boundaries, final wetland maps I" = 200' 

INVENTORY CONDUCTED BY?: 
Connecticut Department of Environmental Protection (DEP) and 
USfWS. 



SIZE THRESHOLD fOR MAPPED W&LANDS: 
Wetlands 1 acre or larger 

W&LANDS WERE CLASSIFIED?: 

Yes. using USfWS (see notes) 


INVENTORY IS ADOPTED BY?: 

Inland wetlands inventory - local government agencies or the 

commissioner 


Coastal wetlands inventory - commissioner 

OTHER INVENTORIES: 
North Central Connecticut Inventory produced preliminary land use/ 
land cover maps on which all wetlands and water bodies larger than 5 
acres were mapped and classified. 

'NOTES: 
Some agencies will not regulate wetlands not on the local inventory 
although the maps may not be inclusive of all wetlands meeting the 
statutory definition. 

Connecticut completed wetland mapping in cooperation with the 
USFWS. The purpose was to influence type. quality and accuracy of 
wetland mapping In Connecticut. DEP felt Information on existing NWI 
maps could be improved through a detailed review of natural 
resources information supplemented by extensive field review. 

For the inland wetland inventory. DEP used black and white 
photographic transparencies taken in the spring season. They 
delineated and classified wetlands based on vegetative cover, visible 
hydrology and geography. Prior to delineation. wetlands were also 
identified on 1: 12.000 (1 • = I.OOO') black and white photos. 

DEP submitted each quadrangle for review by the regional office of 
USfWS. All questionable areas were field checked and resubmitted to 
USfWS. 

Although air photo interpretation was the primary method for mapping 
wetlands, volumes of additional information was reviewed prior to 
delineating difficult or confusing boundaries/types. Information 
sources used: topographic maps, soU survey, Coastal Resource 
Boundary maps, manu$cripts, personal observations, field 
investigations. 



DEP noted that a small number of wetland plant communities could be 
consistently identified on aerial photo's. Additional wetland types were 
identified and mapped with collateral information and regularly 
scheduled field checks. 

DEP is considering mapping on orthophoto quadrangles base maps to 
ensure the accuracy of spatial location for computerized geographic 
information survey (GIS). 

For the coastal wetlands and shoreline features mapping project, DEP 
used 1: 12,000 tide-coordinated, false-color infrared transparencies 
producing a set of photo overlays showing tidal wetland boundaries 
and types and selected shoreline features. 

Delaware 

INVENTORY EXISTING OR PROPOSED?: 

Yes 


IS IT REQUIRED BY LEGISLATION?: 

Yes 


LEGISLATION MANDATING INVENTORY: 
Delaware Wetland Act of 1973 requires that the Secretary Inventory all 
wetlands and prepare maps. Prior to adopting the wetland 
designations, hearings must be held. Maps are flied with the Secretary 
of State. 

SCALE: 

1:2,400 (1" = 200') 


INVENTORY IS ADOPTED BY?: 

Secretary of State 


NOTES: 
Wetlands not appearing on the maps are not regulated. 

Staff opinion - mapping should be Included In a regulatory program to 

establish whether a violation has taken place and measure Its extent. 




Maine 

INVENTORY EXISTING OR PROPOSED?: 

Yes 


IS IT REQUIRED BY LEGISLATION?: 

Yes 


LEGISLATION MANDATING INVENTORY: 
The Freshwater Wetlands Statute of Maine, 1985, required that all 
wetlands meeting specific criteria be identified and mapped. 

SCALE: 
Initially identified on 1 :40,000 black and white aerial photos. Scales 
were then adjusted and boundaries were transferred to 1:50,000 
topographic maps. 

INVENTORY IS ADOPTED BY?: 
Commissioner under the Maine Administrative Procedures Act with 
prior notice to owners of record. 

INVENTORY CONDUCTED BY: 
Maine Geological Survey, Department of Environmental Protection had 
primary responsibility 

SIZE THRESHOLD fOR MAPPED WETLANDS: 

10 acres 


WETLANDS WERE CLASSIFIED?: 

NOTES: 
The primary purposes of the law were to determine how many 
wetlands were not included in existing regulatory programs and 
provide a Single set of maps for their location and extent. A paper 
inventory was produced using aerial photos, 1970's wetland habitat by 
the Maine Department of Inland f'ish and Wildlife, NWI, and county soil 
surveys. They were compiled into a matrix keyed to each wetland. 

The Inventory involved 6 person-months of aerial photo interpretation, 
4 person-months of cross checking, and several person-months for 
cartography and key preparation. 



Draft maps were sent to municipalities for review for 6 months before 
submittal to the legislature. Public eduction was conducted by the 
Maille Association of COnservation COmmissions during workshops to 
explain the maps, their preparation, implications and review. The 
public review process was considered an effective screen when 
volunteer government responded responsibly. An approx. 10-15% 
revision to the maps occurred in areas that responded. 

Criteria for areas to be included in the inventory were: 

1. Wetland vegetation that grow in "'generally water-logged or water­
covered areas'" (excluding marketable trees) 

2. conSisting of a minimum size of 10 acres, corresponding with the 
existing "'Great Ponds'" Act 

3. Currently unprotected. 


It proved difficult to limit the inventory to these criteria. 


Maryland 

INVENTORY EXISTING OR PROPOSED?: 

Yes 


IS IT REQUIRED BY LEGISLATION?: 

Yes 


LEGISLATION MANDATING INVENTORY: 
Maryland Wetlands Act of 1970 requires the Secretary of the 
Department of Natural Resources to delineate the landward boundaries 
of any wetlands in the state on maps or aerial photographs. 

SCALE: 
1:2,400 (1· - 200') 

INVENTORY IS ADOPTED BY?: 

Adopted by order and filed among land records following public 

hearings. Each affected property owner was notified. 




OTHER WefLAND INVENTORIES: 
Chesapeake Bay Critical Area - an inventory of the first 1000feet inland 
using the National Wetlands Inventory 

Michigan 

INVENTORY EXISTING OR PROPOSED?: 

Yes 


IS IT REQUIRED BY LEGISLATION?: 

Yes 


LEGISLATION MANDATING INVENTORY: 
Michigan's Goemaere-Anderson Wetland Protection Act requires the 
state to complete an inventory and file it with county clerks. Owners of 
record as identified on tax role must be notified. 

SCALE: 

1:24,000 (1". 2,000') 


INVENTORY CONDUCTED BY?: 

Department of Natural Resources 


SIZE THRESHOLD FOR MAPPED WefLANDS: 

regulated wetlands greater or equal to 10 acres 


INVENTORY IS ADOPTED BY?: 
Filed with the agricultural extension, register of dees and county clerks 

NOTES: 
Michigan has been involved with the inventory of the state since 1979. 
COordinating with the USfWS, Michigan's DNR interpreted black and 
white 1:80,000 scale aerial photos provided by USfWS. Subsequently, 
USfWS provided color infrared photos at 1:58,000. DNR field checks a 
portion of the maps and if satisfactory, the maps are sent to the 
regional USFWS office where they are reviewed by photo interpreters. 
The contractor that produces the wetland maps enlarges them to 
1:24,0000'· 2,000). The draft maps are reviewed, staff field check 
them for accuracy, and any errors are corrected. 



New York 

INVENTORY EXISTING OR PROPOseD?: 

Tidal wetlands - yes 

freshwater wetlands - yes 


IS IT REQUIReD BY LOOISLATION?: 

Tidal wetlands - yes 

freshwater wetlands - yes 


LOOISLATIONS MANDATING INVENTORY: 
Both the freshwater Wetlands Act and the Tidal Wetlands Act required 
that maps be produced by the Department of environmental 
Conservation on which regulated wetlands and waters are delineated. 

The New York 1975 freshwater Wetlands Act required the 
commissioner to identity and map freshwater wetlands. The owner of 
record on tax assessment must be notified of hearings. 

SCALe: 
Tidal wetland maps - photo interpreted at 1:12,000 (1" = 1,000'), 
enlarged to 1:2,400 (1" = 200') 

freshwater wetland maps - 1:24,000 (1' - 2,000') 

INVeNTORY CONDUCTeD BY?: 

Department of environmental Conservation 


SIze THRFSHOLD FOR MAPPeD WETLANDS: 

tidal wetlands - 1 acre or larger 


freshwater wetlands - 12.4 acres or smaller wetlands of unusual local 
importance 

WeTLANDS WeRe CLASSIFIeD?: 
Yes, using NY's own classification system used in wetland regulation. 

INVeNTORY IS ADOPTW BY?: 

Filed with the local government 


NOTES: 
Tidal wetlands inventory - Field checking was conducted to establish 
consistency of boundary delineation following interpretation of color 
infrared transparencies. 
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freshwater wetlands inventory· freshwater maps show the 
approximate location of the actual boundaries. More precise boundary 
delineations are made by request for field determinations. 

The base map used is a planimetric map (which shows everything a 
topographic map does without the contour lines) on mylar. NY 
contends that enough detail if provided on the base maps for 
identification of specific parcels and a wetlands relationship to them. 

All available information sources, such as NWI, soil survey, field work, 
other inventories were overlain, compiled and delineations made. Site 
inspections were made when inconsistencies existed. 

Wetlands were classified according to New York's classification 
system, which was developed to categorize (rate) wetlands for 
regulatory purposes. 
There is a provision in the law that allows for corrections, deletions, or 
additions to the wetlands maps. 

OTHER INVENTORIES: 
Biological freshwater Wetlands Inventory· the Department of 
Environmental Conservation's Division of fish and Wildlife and Cornell 
University conducted an Inventory to evaluate the fish and wildlife 
habitat for management and acquisition purposes. They used spring 
season 
black and white photo's at a scale of 1;24,000 (I' - 2,000'). The 
wetland maps produced were overlays with 
parcels of wetland delineated by vegetative structural type. It was 
determined that this inventory was not adequate for regulatory 
purposes. 

NYS Adirondack Park· The Adirondack Park Agency conducted an 
inventory using NWI with additional field work as required by the 
Agency Program. Using the NWI proved to be problematic for mapping 
forested (coniferous) wetlands due to scale and difficulty with photo 
interpretation of this cover type. 

New Jersey 

INVENTORY EXISTING OR PROPOSED?: 

Tidal wetlands· yes 

freshwater wetlands· yes 
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IS IT REQUIRED BY LEGISLATION?: 

Tidal wetlands - yes 

freshwater wetlands - yes 


LEGISLATIONS MANDATING INVENTORY: 
New Jersey Coastal Wetlands Act of 1970 requires an inventory to be 
flIed with the county clerk and malled to owner of record of affected 
lands. 

New Jersey freshwater Wetlands Protection Act of 1987 requires the 
department to develop a functional complete, and up to date 
composite inventory and map of freshwater wetlands using most 
recent available data. 

NOTf'B: 
As stated in the statute, the NWI maps are not considered accurate for 
the purposes of locating the actual wetlands boundary, therefore the 
department Is required to prepare more reliable maps. 

Minnesota 

INVENTORY EXISTING OR PROPOSED?: 

Yes 


IS IT REQUIRED BY LEGISLATION?: 

Yes 


LEGISLATIONS MANDATING INVENTORY: 
Laws of Minnesota 1979, Chapter 199, required the Minnesota 
Department of Natural Resources to cooperate with each county in 
preparing the first complete inventory of protected waters and 
wetlands. 

SCALE: 

.5' - 1 mile 


INVENTORY CONDUCTED BY?: 

DNR 
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SIZE THRESHOLD FOR MAPPED WeTLANDS: 
10 acres for rural areas, 2.5 acres for municipalities 

WeTLANDS WERe CLASSIFIED?: 
USf'WS classifiction 

INVENTORY IS ADOPTED BY?: 
state and counties 

NOTES: 
In the original 1976 "'Public Waters Inventory* process, an Inventory 
was not mandatory for any county and no deadlines were suggested. 
With a change In title to "'Protected Waters Inventory*, In 1979, 
Inventories were made mandatory for DNR and the 87 counties In 
Minnesota with a deadline for DNR to complete a stateside Inventory. A 
procedure for public review and hearings concerning wetland maps 
produced was also required. 

The purpose of the inventory was to prepare maps showing the general 
location, size, and configuration of protected waters. The maps are 
used to draw attention to existence and location of wetlands but not 
delineate actual property or regulatory boundaries. 

The Minnesota inventory used statewide general highway maps as base 
maps which Included transportation, drainage, structural, navigational, 
and land use information for each county. They received complaints 
that the base maps did not show property and legal boundaries. 

DNR provided local county boards with preliminary maps and lists 
derived from historical data from 1975-1978. The board conducted 
public information meetings and supervised local review of the maps. 
Recommendations on disagreements were presented to DNR. Draft 
lists and maps were published in the county newspaper with a notice 
of opportunity to challenge the maps through the petition process. 

The state provided grant monies ($1,746) to assist the counties with 
conducting the public meetings. 
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Wisconsin 

INVENTORY EXISTING OR PROPOSED?: 

Yes 


IS IT REQUIRED BY LEGISLATION?: 

Yes 


LEGISLATIONS MANDATING INVENTORY: 
Wisconsin's Shoreland Management Program and Shoreland Wetland 
Zoning. A 1983 amendment to the legislation requires the preparation 
of maps that identify wetlands which have an area of :; or more acres, 
based upon soil surveys, aerial photographs and existing wetland 
surveys. The statute states that the maps may be supplemented by 
onsite surveys. 

SCALE: 

Interpreted from 1:20,000 black and white aerial photos. Final 

wetland maps are at 1:24,000 


SIZE THRESHOLD FOR MAPPED WETLANDS: 
:; of more acres were required for local ordinances. Initially half of the 
state was mapped at 2 acres or greater but the minimum size was later 
increased to :; acres due to time constraints. 

WETLANDS WERE CLASSIFIED?: 

Yes using USf'WS classification 


INVENTORY IS ADOPTED BY?: 

Counties 


NOTES: 
Presently there is an ongoing inventory update to inventory all the 
state's wetlands 2 acres or greater every 20 years. THree to four 
counties are update each year. The inventory was adopted by USf'WS 
for NWI maps. 

Virginia 

INVENTORY EXISTING OR PROPOSED?: 

Yes 
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IS IT REQUIRED BY LEGISLATION?: 

Yes 


LEGISLATIONS MANDATING INVENTORY: 
Virginia Wetland Act requires the Marine Resources Commission to 
maintain a continuing inventory of vegetated wetlands. 

Illinois 

SCALE: 
Initially identified from 1 :58,000 Infrared photos 1 :24,000 (1" = 2,000') 

INVENTORY CONDUCTED BY?: 

Department of Conservation 


SIZE THRESHOLD fOR MAPPED Wf:fLANDS: 

One-half acre or larger 


Wf:fLANDS WERE CLASSIFIED?: 

Yes using USFWS classification 
 • 

NOTES: 
The Department of Conservation has been conducting a statewide 
wetland inventory since 1984. The "high tech" inventory is used to 
develop a state wetlands management program. After four wetland 
protection efforts failed in 15 years, the need for an inventory was 
clear. "'Too little was known about Illinois' wetlands resources. You 
can't manage a resource until you know where it is and of what it 
consistsl" 

The state inventory will become part of the NWI maps and Is therefore 
being partially funded by the federal government. 

The Illinios NWI maps are produced from infrared photo interpretation, 
soil and topographic maps, and field visits. They undergo an extensive 
review process. 

f'inal maps are produced are Diazo copies form clear mylar overlays. 



WASIfIl'IGTOIY JVRlSDIC1JOIYS WlTII WETLAlYD l1'WElYTOlUES 
A SUMMARY· 


NOTE: The categories used to present inventory Information are listed below. 
If a jurisdiction does not have a category listed, that information was 
not available at the time of writing. 

Jurisdiction 
DATE COMPLETED 
BASE AND SCALE fOR PAPER OR FIELD INVENTORY 
INVENTORY PRODUCTS 
BASE AND SCALE fOR FINAL WETLAND MAPS 
GEOGRAPHIC AREA COVERED 
PAPER INVENTORY CONDUCTED? 
FIELD VERIFICATION CONDUCTED? 
~NITS USED fOR FIELD VERIFICATION 
CLASSIFICATION SYSTEM USED 
WETLAND TYPES INVENTORIED 
SIZE THRESHOLD fOR MAPPED WETLANDS 
METHOD OF WETLAND ASSESSMENT 
PHOTO DOCUMENTATION? 
INFORMATION COLLECTED 
COST 
PERSON HOURS SPENT 
HOW WILL/IS THE INVENTORY BEING USED? 
NOTES 

* This is not an all inclusive listing. For example, pilot stUdies 
conducted recently by Hood canal Coordinating Councll and 
Jefferson Co. are not included. 



WASml'lGTOl'I COUl'lTIES 

PAPER INYBNTORY ONLY 

San Juan County 

DATE COMPLETED: 

1987 


BASE AND SCALE fOR PAPER OR FIELD INVENTORY: 

1:24,000 0' = 2,000') NWI 


INVENTORY PRODUCTS: 

Hydric soils superimposed onto NWI maps 


SCALE FOR FINAL WETLAND MAPS: 

No final map product 


GEOGRAPHIC ARM COVERED: 

Entire county 


PAPER INVENTORY CONDUCTED?: 
Yes - used Soil Conservation Service (SCS) Soils Survey and NWI 

FIELD VERIFICATION CONDUCTED?: 

No 


COST: 

One week salary (approx. $495) 


PERSON HOURS SPENT: 
One planner for one week to transfer boundaries of hydric soils onto 
NWI maps. (40 hours) 

HOW WILL/IS THE INVENTORY BEING USED?: 

Not being used by county staff. 


NOTES: 
Paper inventory was conducted in preparation for a field inventory of 
wetlands. The field verified wetland inventory was intended to alert 



staff to projects which may Impact wetlands. It was to be used during 
the permit review process. Confirmation of wetland location and 
extent in the field has not been made. 

A planner would not necessarily be required to compile NWI and SCS 
maps. 

PAPER INVENTORY wan PARTIAL VERIFICATION 

Thurston County 

DATE COMPLETED: 

Paper inventory - 1984 

Partial field verification - 1986 


BASE AND SCALE FOR PAPER OR FIELD INVENTORY: 

Paper - 1:24,000 (1' = 2,000') 

Field - 1:4,800 (1' = 400') blueline aerial photo 


INVENTORY PRODUCTS: 

Wetland maps 


BASE AND SCALE FOR FINAL WETLAND MAPS: 

1:2,400 (1' = 200') assessor's maps 


GEOGRAPHIC AREA COVERED: 
Unincorporated Thurston County - excluded Capital Forest, Fort Lewis 
Military Reservation, Nisqually Indian Reservation, the. Chehalis Indian 
Reservation and the City of Olympia. 

PAPER INVENTORY CONDUCTED?: 
Yes - using SCS Soils Survey, habitat studies by Department of Game, 
and NWI. 

FIELD VERIFICATION CONDUCTED?: 
A partial field verification was conducted in order to determine the 
accuracy of the paper inventory. Locations and exact boundaries of 67 
wetlands in the Stormwater Management Utility boundaries in Northern 
Thurston County were determined by 1 team of 4 biologists (Interns) 
during site visits. 396 townships were used in the study. Wetlands 



included in. the field verification were chosen because of ease of 
access and the ability to detennine wetland boundary in 2-3 hours. 
4-5 wetlands in each township were verified. No additional infonnation 
was collected. 

SIZE THRESHOLD FOR MAPPED WETLANDS: 
1 acre 

CLASSIFICATION SYSTEM USED: 
None 

WETLAND TYPES INVENTORIED: 
All except intertidal 

METHOD OF WETLAND ASSESSMENT: 
None 

PHOTO DOCUMENTATION?: 
None 

INFORMATION COLLECTED: 

Location and extent of wetlands 


COST: 
Research - $1,500 
Preparation of maps - $3,600 
Field work - wages only $6,400 
Paper inventory - staff only $6,000 

PERSON HOURS SPENT: 
Paper inventory and preparation for field work - 1 fTE for 50 days or 
.14 fTE's 
Field verification - 2 fTE's for 4 months or .66 fTE 

HOW WILL/IS THE INVENTORY BEINO USED?: 
Wetland maps are used as reference at the planning counter to alert 
staff to projects Which may impact wetlands. If a parcel for which 
development Is proposed contains a wetland according to the maps, It 
is detennined whether the project is under the jurisdiction of the 
Sensitive Areas Ordinance and further Investigation is conducted. 
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NOTES: 
Partial field verification of the paper inventory showed that 59% of the 
wetlands were mapped inaccurately. Despite the fact that the biologists 
were restricted to visiting specific wetlands, two unmapped wetlands 
were discovered in the course of the study. County staff concluded 
that the accuracy of the maps was adequate for the regulatory 
purposes of the County and provides a "'good starting point"'. 

INVENTORIES 

Clallam County 

DATE COMPLeTED: 

1985 


INVENTORY PRODUCTS: 
A report containing field report of observations, computer plotted 
wetland maps, mylar maps on a section-by-sectlon basis for overlays to 
assessor's maps, and photographic record. 

BASE AND SCALE FOR FINAL WET'LAND MAPS: 

1:2,400 (1" = 200') overlay on assessor's maps 


GroGRAPHIC AREA COVERED: 
Mouth of Salt Creek near Crescent Bay and the coastal shoreline from 
the mouth of the Dungeness River east to the Jefferson County line. 
Approx. 1,800 to 2,00 acres (30-31 lineal miles of shoreline) 

PAPER INVENTORY CONDUCTED?: 
Yes - using aerial photographs, USGS quadrangle maps, ortho photos. 

FIELD VERIFICATION CONDUCTED?: 

Yes - conducted by a botanist from North West Cartography. 


UNITS USED FOR FIELD VERIFICATION: 

Section-by-section 


SIZE THRESHOLD FOR MAPPED WET'LANDS: 

None 
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CLASSIFICATION SYSTEM USED: 
Land cover/land use classification system (adapted from Coastal Zone 
Atlas and the Land use Mapping Project in Grays Harbor and Pacific 
County) modified to coincide with United States Fish and Wildlife 
Service (USFWS) "Classification of Wetlands and Deep Water Wetland 
Habitats in the United States". 

WETLAND TYPES INWNTORlED: 
Those that met WAC definitions 

METHOD OF WETLAl'ID ASSESSMENT: 
Qualitative observations recorded in narrative form in field notes. 

PHOTO DOCUMENTATION?: 
Of representative types and photos to record current site conditions. 

INFORMATION COLLECTED: 
-accurate location and boundaries . -stability 
-associated wetlands -areas of concern 
-beach substrate -wetland type 
-upland developments -land cover/landuse 

COST: 
Contract with Northwest Cartography Inc. was $15,000 included 
production of maps. County staff pointed out that the consultant 
already had information about the area collected prior to conducting 
the inventory, without which the cost would have been higher. 
Estimate - $25,000 

The County will need to aqjust map scale because the assessor's maps 
are not of uniform scale. Cost estimate is $2,000. 

PERSON HOURS SPENT: 
Consulting staff - 3 fTE's for 5 months or 1.25 fTE's per year 
County staff - 1 fTE for 2 months or .16 fTE's 

HOW WILL/IS THE INWNTORY BEING USED?: 
The overlays are used as reference by planning staff for project permit 
review to determine if proposed projects fall within the jurisdiction of 
the Shoreline Management Act as well as providing information about 
parcels to interested parties. 
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Jefferson County 

DATe COMPLETeD: June. 1975 

NOTe: Jefferson Countyrecently completed a pilot inventory in selected 
watersheds. Information on this pilot will be Included In guidebook 
update. 

BAse AND SCALe fOR PAPeR OR FIeLD INVENTORY: 
1:2.400 (1"=200') no base map .. 

INVENTORY PRODUCTS: 

90 page report containing 21 maps of tidal wetlands 


BAse AND SCALe fOR FINAL WETLAND MAPS: 

1:4,800 0"=400') 


GEOGRAPHIC AlmA COVEReD: 
21 select tidal marshes totaling 145 acres. The study did not include 
two large marshes (double the acreage inventoried). 

CLASSIFICATION SYSTeM USeD: 
Vegetation characterized by North West environmental Consultants. 

WETLAND TYPES INVENTORIeD: 

Salt water wetlands 


FIELD VeRIFICATION CONDUCTID?: 

Yes 


METHOD OF WETLAND ASSESSMeNT: 
Unknown, but used harvest method to measure primary productivity 

INfORMATION COLLOCTeD: 
-Boundaries -Vegetation 
-Ownership -Upland use 
-Physical characteristics -Marsh land use 
-Vegetational Marsh Types -Nearby marine resources 

HOW WILL/IS THE INVENTORY BeING USeD?: 
Intended to provide County with general information and site speclflc 
data on tidal marshes to aid In decision-making process created by 
SMA. 



NOTES: 

Maps delineate approximate boundaries by wetland type. 


INVENTORIES WITH FIELD EYAWATlON& 

KlngCounty 

DATE COMPLETED: 
1981 

BASE AND SCALE FOR PAPER OR FIELD INVENTORY: 

USFWS quadrangles divided into nine field maps and enlarged to 

1:12,000 (1" == 1,000') 

INVENTORY PRODUCTS: 
Map folio of ·Sensitive Areas - Wetlands Supplement·, ·Klng County 
Wetlands Inv~ntory Notebook·, ·Wetland Plants of King County and 
the Puget Sound Lowlands·, computerized data base of information 
collected, slide catalog of photos of most of the wetlands visited 
during the inventory, an automated 10 minute slide show - ·Earth, Air 
and Water, Understanding our Puget SOund Wetlands·, and 
·Methodology for the Inventory and Evaluation of Wetland Habitat in 
King County- which includes a rating and ranking system. 

In the King County Wetlands Inventory Notebook, the information that 
was gathered during the inventory is summarized for each wetland. 
The summary sheets contain an aerial photo of the wetland and its 
boundary and contains summaries of the information about each 
wetland that was gathered during the site visits. In addition, the 
wetland's status in King County's rating and ranking systems is listed. 

BASE AND SCALE FOR FINAL WETLAND MAPS: 
Map Folio 1:24,0000" == 2,000'). Wetlands Inventory Notebook 
contains aerial photos on which wetland boundaries are drawn. The 
scale for the photos vary from 1:1,200 (1" == 100') to 1:63,360 (1" == 1 
mile) in order to illustrate the extent of a entire wetland in a approx. 
7" x 5" space. 

GEOGRAPHIC AREA COVERED: 
Western half of King County including Vashon Island - approx. 330,000 
acres or 509 sections. 
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PAPER INVENTORY CONDUCTED?: 
Yes - using NWI, Sensitive Areas Map Folio, SCS Soils Survey 

FIELD VERIFICATION CONDUCTED?: 
Yes - three field teams of two or three members: a planner, a biologist 
and a volunteer or staff person from other Wetlands Task Force 
agencies. 

UNITS USBD FOR FIBLD VERIFICATION: 
Stream basins 

CLASSIFICATION SYSTEM USED: 
USFWS wetland classification and Amherst wetland classification 
system 

W:ETLAND TYPES INVBNTORIBD: 
Palustrine and estuarine 

SIZE THRESHOLD FOR MAPPBD WETLANDS: 
1 acre (some were less) 

M:ETHOD OF WETLAND ASSESSMBNT: 
It incorporated components of existing wetland assessment methods 
as well as creating new evaluation tasks. A methodology for wetland 
assessment was developed by a Wetlands Task Force to determine 
wetland values, functions, features and characteristics. The 
assessment was relatively objective and comprehensive using both 
quantitative and qualitative measurements. 582 items were included in 
the resultant data base. The field verification included a wetlands 
location and boundaries as well as wetland assessment. The field team 
walked the perimeter of most wetlands in order to locate any inlets/ 
outlets as well as delineate approximate boundaries. Information was 
recorded on field data sheets and entered into a computer data base. 

The methodology assigned scores for the evaluation tasks. The scores 
were used in the rating and ranking of wetlands. . 

PHOTO DOCUMBNTATION?: 
Yes 



INfORMATION COLLECTED: 
location and boundaries 
flora 
fauna - signs and observations 
special habitat features 
wetland classifications 
hydrology. 
endangered species - known and potential 
cultural values - economic 

aesthetic 
education 

agricultural use 

COST: 
Planner $77,500 
Biologists 15,830 
Graphics 30,600 
Clerical 3,300 
Equipment 6,220 
Printing 11,000 

Total $145,440 

PERSON HOURS SPENT: 
Field inventory - 18 staff months or 6 rTE's for 1 1/2 yrs. 

HOW WILL/IS THE INVENTORY BEING USED?: 
The wetlands information is used in the screening process primarily in 
the development review system. Staff for all areas of the Bureau of 
Land Development use the folio. It is used during a more detailed 
review by the sensitive areas planner in assessing a particular 
development project. The notebook's are also used by the community 
as a wetlands information resource. Numerous developers purchased 
copies of the notebook. 

Pierce County 

DATE COMPLETED: 
Phase 1 and 2 - 1987 
Phase 3 - 1988 



BASE AND SCALE FOR PMER OR FIELD INVENTORY: 
1:1,400 (1" = 400') blueline copies of aerial photos 

INVENTORY PRODUCTS: 
File of field data sheets containing site specific wetland information 
collected during Inventory and a wetland atlas. Computer data base 
designed following inventory completion. 

BASE AND SCALE FOR FINAL WETLAND MAPS: 
1:2,400 (1" = 200') on assessor's maps 

GEOGRAPHIC AREA COVERED: 
Western half of the County or 498 sections excluding incorporated 
areas, Muckleshoot Indian Reservations, Fort Lewis Military 
Reservation, McChord Air Force Base. 

PAPER INVENTORY CONDUCTED?: 
Yes - using NWI, SCS Soils Survey, National Flood Insurance Rate Maps 
(FIRM), aerial photo interpretation. 

FIELD VERIFICATION CONDUCTED?: 
Yes - by one to three teams of two biologists each (depending on the 
phase) 

UNITS USED FOR FIELD VERIFICATION: 
Inventory was conducted on a section-by-section basis 

CLASSIFICATION SYSTEM USED: 
USf'WS wetland classification 

WETLAND TYPES INVENTORIED: 
Palustrine (Lacustrine were included in the atlas but were not field 
verified.) 

SIZE THRESHOLD FOR MArrED WETLANDS: 
1/4 acre unless very unique 

METHOD OF WETLAND ASSESSMENT: 
The inventory was conducted in phases. The first phase focused on 
the urbanizing areas. The purpose of the inventory was to determine 
the approximate location and boundaries of wetlands. Information on 
the values, functions, features and characteristics of wetlands visited 



were noted as time allowed and was a qualitative assessment. 
Guidelines for minimum observations were established. Information 
was recorded on a field data sheet. In the case of large wetlands or 
those difficult to access, the wetland was observed from one or two 
vantage points. The boundaries were recorded as confirmed (verified) 
where directly observed and unverified when Interpreted by distant 
observations ie. using binoculars and photo interpretation. 

PHOTO DOCUMENTATION?: 
No 

INfORMATION COLLECTED: 
Location and boundaries (verified and unverified) 
flora 
fauna 
special habitat features 
wetland classification 
hydrology (qualitative only) 
endangered species 
cultural values 
a<Uacent land use 
character of the buffer 
human impacts 

COST: 
for phases 1 l!t 2 was $55,719, or $112 per section 

PERSON HOURS SPENT: 
for phases 1 l!t 2 4500 hours or 2 FfE's 

HOW WILL/IS THE INVENTORY BEING USED?: 
The wetland inventory is being used in the development of a wetland 
management strategy. The wetland atlas is intended to be used at the 
development counter to alert staff of projects that may impact 
wetlands. It is also being used by the Department of Public Works to 
assist in determining if a project falls under the jurisdiction of the 
Grading filling and Clearing Ordinance. The atlas and data sheets are 
used by the Department of Natural Resources and Planning staff in 
environmental review and in reviewing development permits. The 
information is used by the community including environmentalists, 
developers and consultants. 
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Snohomish County 

DATE COMPLErED: 

On going 


BASE AND SCALE fOR PAPER OR fIELD INVENTORY: 

1:4,800 (1' = 400') aerial photos 


INVENTORY PRODUCTS: 

Wetland Atlas, computerized data base of Inventory Information, 

Stream Survey, proposed - mylar overlays for zoning map photo 

docmentation. 


BASE AND SCALE fOR fiNAL WErLAND MAPS: 

1:4,800 (1' .: 400') aerial photos 


OEOGRAPHIC AREA COVERED: 
To date - 272 sections or approx. 31 % of area under the jurisdiction of 
the county ie. excluding federal land. 14% of all land Included within 
the boundaries of the County. Included incorporated as well as 
unincorporated areas. 

PAPER INVENTORY CONDUCTED?: 
Yes - for the wetland inventory using NWI, SCS Soils Survey, color 
stereo photos. Yes - for the stream inventory using DNR water typing 
maps, and Water Resources Inventory Areas catalogue. 

fIELD VERIfICATION CONDUCTED?: 
Yes - by 3 field teams consisting of a biologist. a technician and three 
members of the Washington Conservation Corps trained in wetland 
assessment. 

UNITS USED fOR fIELD VERIfICATION: 

Stream basins 


CLASSIfICATION SYSTEM USED: 

USfWS wetland classification 


WETLAND TYPES INVENTORIED: 

Palustrine. some estuarine, riverine In the Stream Survey 


SIZE THRESHOLD fOR MAPPED WETLANDS: 

1/2 acre 
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METHOD Of' WETLAND ASSESSMENT: 
The Snohomish County wetland inventory is ongoing since 1986. 
During this time. the method by which wetlands are evaluated has 
evolved. During Phase I in 1986. detailed assessments of the physical 
and biological characteristics were made in addition to the locatlon 
and approximate boundaries of wetlands. The information collected 
was a qualitative and quantitative assessment of values. functions and 
features ego the volume capacities of 50% of the wetlands were 
measured. Detailed information was recorded on a field data sheet and 
wetland maps. Currently. the information gathered has been reduced 
to basic information on location. boundaries. classification. and a 
description of beneficial values summarized in a paragraph. without an 
assessment of values and functions. The functions as well as unique 
characteristics and cultural values are determined on a case-by-case 
basis by the biologists when a project is proposed within 200 feet of a 
wetland. 

In the near future. the assessment method will be revised. 
Although not as detailed as the first phase of the inventory. the 
wetland data collected will be more detailed than that which is 
currently recorded. The purpose of the revision is to provide staff with 
reliable information with which they can make some preliminary 
conclusions about wetland values and potential impacts of projects on 
them. 

Concurrent with the wetland inventory, Snohomish County is 
conducting a stream survey. Therefore, in the course of the Snohomish 
inventory, field teams walk all streams noting their characteristics and 
observing wetlands in association with them, In addition to verifying 
wetlands that were identified during the paper inventory. 
Consequently, they are able to discover a greater than usual number of 
wetlands not on the paper inventory. Information on streams is 
recorded on separate data sheets. 

PHOTO DOCUMENTATION?: 
.Yes 

INFORMATION COLLECTED: 
location and boundaries 
flora 
fauna 
special habitat features 
wetland classification 



hydrology (some quantitative measurement) 

endangered specIes 


PERSON HOURS SPENT: 
For the first phase - 15 full time bIologists. technicians. and Corps 
members for 6 months or 7.5 FrE's. 

HOW WILL/lS THE INVENTORY BEING USED?: 
The wetland information Is being used to establish a wetland 
protection program. The wetland atlas Is used in the Department of 
Public Works. Comprehensive Planning. and Community Development 
for review of development projects and their relation to County 
ordinances and laws. The Inventory Information is used by the 
community, environmentalists as well as developers/consultants. The 
Inventory is occasionally used for research projects. most recently to 
select sites for a stormwater/wetlands research project. 

NOTES: 
In addition to usual training. staff received additional training in USfWS 
Habitat Evaluations Procedure (HEP). andWetland Evaluation Training 
(Wf:f). 

WASmNOTON CITIES 

City of Kenton 

DATE COMPLf:fED: 
1981 

BASE AND SCALE fOR PAPER OR FIELD INVENTORY: 
1:12.000 (1· == 1,000') aerial photos 

INVENTORY PRODUCTS: 
"City of Renton Wetlands Study: A Reconnaissance Study of Selected 
Wetlands In the City of Renton·, which included the inventory 
methods, wetland maps, wetland ranking, a discussion of and 
recommendations for wetland protection poliCies, and field notes. 

BASE AND SCALE fOR FINAL Wf:fLAND MAPS: 
1:4.800 (1" = 400') maps showing some cultural features 



OOOORAPHIC AlmA COVElmD: 
Oreen River Valley and one wetland along Cedar River 

PAPeR INVENTORY CONDUCTID?: 
No - only used aerial photo's 

FIeLD VERIFICATION CONDUCTeD?: 
Yes - conducted by a staff member from the City of Renton and from 
Northwest environmental Consultants. 

CLASSIFICATION SYSTeM USeD: 
USfWS with an additional class for transitional areas 

WeTLAND TYPes INVENTORIID: 
Selected wetlands were inventoried, all were palustrine 

SIze THResHOLD FOR MAPpeD WeTLANDS: 
5 acres 

MeTHOD OF WeTLAND AssessMeNT: 
The team conducted a reconnaissance during which they mapped the 
location of wetlands and their extent and made qualitative observation 
of wetland characteristics. The observations were recorded in the form 
of narrative field notes. 

PHOTO DOCUMENTATION?: 
Yes 

INFORMATION COLLecTID: 
-location and apprOximate boundaries -wetland classification 
-flora -hydrologic 
-fauna -cultural values 
-special wildlife features -ownership 
-Comprehensive Plan Designation -zoning 

COST: 
Approx. $20,000 for contract with consultant. 

Cost of staff contribution to preparation and field work is not known. 


HOW WILL/IS THE INVENTORY BeINO USeD?: 
The wetlands study including the inventory was intended to provide 
wildlife, vegetation and hydrologiC assessment to ald pubJic declsion­
making and provide the Council and Planning commission with policy 
direction regarding wetlands in the City of Renton. The inventory is not 
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being actively used by City staff. The report is occasionally used of a 
resource document by interested parties and groups. The information 
is considered out of date. 

NOTES: 
Seasonally flooded fields and pastures were not included. Wetlands 
were also evaluated using eight criteria and ranked for wildlife value. 

City of Bellingham 

DATE COMPLETED: 
1988 

BASE AND SCALE FOR PAPER OR fiELD INVENTORY: 

1:2,400 (1" == 200') contour maps 


INVENTORY PRODUCTS: 
2 notebooks containing wetland maps and field data sheets with index 
map. Wetland locations will be matched with property ownership in a 
computer data base. Worksheets are currently computerized. 

BASE AND SCALE FOR fiNAL WETLAND MAPS: 

1:2,400 (1" == 200') real estate atlas 


GEOGRAPHIC AREA COVERED: 

City limits 


PAPER INVENTORY CONDUCTED?: 
Yes - using contour maps, orthophotos (1"-200'), past observations of 
parks department staff 

FIELD VERIFICATION CONDUCTED?: 

Yes - conducted by parks department staff and an intern. 


UNITS USED FOR FIELD VERIFICATION: 

Section-by-section 


CLASSIfiCATION SYSTEM USED: 
USf'WS classifications are not currently recorded but will be added to 
the data base. 
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WBTLAND TIrES INVENTORIED: 
Palustrine and estuarine, major streams. Lakes are included on the 
wetland maps but were not field inventoried. 

SIZE THRESHOLD FOR MAPmD WETLANDS: 
None 

MBTHOD OF WBTLAND ASSESSMENT: 
Wetland boundaries were ascertained by walking the circumference of 
wetlands, assessing the presence of obligate wetland vegetation and 
measuring the distance from recognizable landmarks. The measured 
boundruy was drawn on field maps. Qualitative observations were 
made and recorded when Significant features were noted. The field 
team routinely recorded inlet/outlet and occurrence of any fill material. 

PHOTO DOCUMENTATION?: 
No 

INFORMATION COLLOCTED: 
-location and boundaries -ownership 
-flora -fauna when possible 
-special habitat features -size 
-wetland classifications -hydrology 

COST: 
Approx. $5,000 
Paper Inventory - Final Maps· 
Staff $2,311 . Staff $462 
Printing and Supplies 375 Map Costs 216 

Subtotal $2,686 Subtotal $678 

Field Inventory • 
Staff $1,386 
Transportation 50 
Materials 200 

Subtotal $1,636 

NOTE: Base maps for final maps were obtained at no cost. 
Included college intern on field staff. 

PERSON HOURS SPENT: 
approx. 320 hours or .15 fTE 



HOW WILL/IS THE INVENTORY BEING USED?: 
The wetland inventory will be used in the environmental review 
process to flag projects that fall under the jurisdiction of federal and 
state wetland laws. It will also play an important role in the 
development of City pOlicies regarding wetland protection. The City will 
encourage their use as an information resource. 

City of Bellevue 

DATE COMPLETED: 

1983 


BAse AND SCALE FOR PAPeR OR FIeLD INVENTORY: 

1:4,800 (1" - 400') blueline copies of aerial photos 


INVENTORY PRODUCTS: 
Wetland maps, summary of wetland information collected during the 
inventory included in a ·Sensitive Areas Notebook'", automated 
mapping system. A separate stream inventory was also conducted. 

BAse AND SCALE FOR FINAL WETLAND MAPS: 

1:4,8000 (1" = 400') assessor's maps 


GroGRAPHIC AReA COVERED: 

City limits and sphere of influence 


PAPER INVeNTORY CONDUCTeD?: 

Yes - using SCS Soils Survey, contour maps, aerial photos. 


FIELD VERIFICATION CONDUCTID?: 
Yes - conducted by one biologist who also conducted the stream 
inventory. 

CLASSIFICATION SYSTeM useD: 
USFWS and a classification system established by the City. The 
classification system differentiates between the biological and surface 
hydrologic characteristics of wetlands. 

WETLAND TYPes INVENTORIID: 
All wetland types except esturaine (no estuarine wetlands in Bellevue). 
Streams were inventoried during a serparate inventory 



SIZE THRESHOLD FOR MAPPED WETLANDS: 
7200 sq. ft. 

METHOD OF WETLAND ASSESSMENT: 
A modified King County method (described above) was used. Wetland 
information gathered was recorded on fleld data sheets. Qualitative 
and quantitative observations were made. 

PHOTO DOCUMENTATION?: 
No 

INFORMATION COLLECTED: 
location and boundary 
flora 
fauna 
special habitat features 
wetland classification 
hydrology 
endangered species 
cultural values 
adjacent landuse and use in the wetland 
location in the sub-basin 
distribution of vegetation types 
associated water bodies 

COST: Total $34.860 
Inventory prep ­ final maps and Report • 

Staff 3,500 Digitizing $7.000 
Subtotal $3.500 Printing 13,000 

Subtotal $20.000 
Paper and field inventories ­

Printing 100 
Staff (contracted) 11,260 

Subtotal $11.360 

PERSON HOURS SPENT: 
1 fTE for paper and fleld inventory only. 

HOW WILL/IS THE INVENTORY BEING USED?: 
The wetland maps are used to indicate the location and boundary of a 
wetland in order to flag projects which involve wetlands. Prior to review 
of development proposals or actions involving wetlands, site specific 
wetland analysis is prepared by an approved biologist' hired by the 



project proponent. The Infonnation collected is used to assist with 
categorizing wetlands according to Bellevue's classification system. 
The maps are also used to flag projects requiring review fees. 

City of Auburn 

DATE COMPLIrrED: 

Phase 1 , Nov. 1989 


BASE AND SCALE FOR PAPER OR FIELD INVENTORY: 

Blueline section maps at 1:2,400 (1"...200') 


INVENTORY PRODUCTS: 

Digitized maps, field data forms, final report 


BASE AND SCALE FOR FINAL WIrrLAND MAPS: 
Maps were digitized and entered in a Oeographical Information System 
which can produce maps at various scales. 

OroORAPHIC AREA COVERED: 
7.5 square miles - Mill Creek drainage basin 

CLASSIFICATION SYSTEM USED: 

USf'WS Classification 


W&LAND TYPES INVENTORIED: 

Palustrine 


SIZE THRESHOLD FOR MAPPED WIrrLANDS: 

No minimum 


PAPER INVENTORY CONDUCTED?: 
Yes, using aerial photos, SCS soils maps, FEMA floodplain maps, NWI 
maps, and storm drainage maps. 

FIELD VERIFICATION CONDUCTED?: 

Yes 


M&HOD OF WIrrLAND ASSESSMENT: 
Wetlands were Identified and approximate boundaries delineated using 
both the Clean Water Act and USf'WS deflnition. A minimum of two 
biologists walked each site in its entirety, noting wetland hydrology, 



vegetation, soils (digging soil pits). biological function. and visual/ 
cultural function. 

INfORMATION COLLECTED: 
~location and boundary -special wildlife features 
~Hydrological features -adjacent land uses 
~flora -soil characteristics 
-fauna -agricultural use 
-surrounding habitat -wetland type 
-water quality -cultural values 

COST: 
Total $32.733 

Inventory Prep $2.248 

Paper Inventory ­ Final Maps­
Supervisory 1.442 Digitizing 750 
Staff 10.500 Equipment owned by Co. 
Supplies 100 Subtotal $27.782 
Printing 100 

Subtotal $12.142 Final report ­
Staff 5.501 

Field Inventory ~ Printing 200 
Supervisory 1.442 Subtotal $5.701 
Staff 10,500 
Supplies 100 
Transportation 600 

Subtotal $12.642 

PERSON HOURS SPENT: 
2.614 hours or approx. 1.25 FrE's 

HOW WILL/IS THE INVENTORY BEINO USED?: 
The inventory will be used to assist the ciyt develop a wetlands 
protection program and update Auburn's Comprehensive Plan. 

NOTES: 
Maps show areas that are wetlands according to USFWS/CWA 
definitions. CWA definitions. and non~inventoried areas (hydric soils 
currently being cultivated). Some areas were inconclusive because of 
the lack of hydrological indicators in dry summer months. 

Auburn is planning to continue their inventory effort in 1989/90. 



AppendlxP 

SELECTED WEtLA.Jm STUDIES ll'l 'I.'lIE STATE OP wASlIl1YarolY 

POOET SOUl'ID BASin 

Burrell. G. 1978. SNOHOMISH ESTUARY WETLANDS STUDY ­
CLASSIFICATION AND MAPPING. Volume JIJ. U.S. Army Corps of 
Engineers. Seattle. Washington. (Classification, Maps, Inventory. 
Snohomish River and Estuary. Snohomish County) 

Critical biological areas and habitat types were identified, classified, 
and mapped in the Snohomish River basin. 

Ellman, N. S., and J.P. Schuett-Hames. 1981. WETLANDS OF LAKE 
WASHINGTON, U.S. FISH AND WILDLIFE SERVICE, .ECOLOGICAL 
SERVICES, Olympia. Washington. August, pp. 47. (Inventory, Historic 
Changes. Fish and Wildlife, Lake Washington. King County) 

From this study and using data gathered by others: 84 plant species, 
105 bird species. and 7 mammal species have been observed in the 
wetiands of Lake Washington. 

The wetlands of Lake Washington have suffered large acreage losses, 
and they are still being encroached upon. We estimate approximately 
1,063 acres of wetland associated with Lake Washington remain in 7 
of the 9 areas studied. Two areas previously in wetland had been filled 
by the time of our field surveys. and only remnants of the past 
vegetation remained. 

The U.S. Fish and Wildlife Service belleves the remaining wetlands 
should be preserved, and therefore. will not support activities 
adversely Impacting natural and beneficial fish and wildlife values of 
wetlands. 

Jeffrey, R., R.C. Parker, and P.M. Henry. 1977. WETLANDS SURVEY ­
NORTHWESTERN WASHINGTON. Washington State Department of 
Game, Olympia, Washington. (Inventory, Snohomish, Skagit, Island, 
San Juan and Whatcom Counties) 

* From: Boule, M.E .• R.D. Kranz, T. Miller. 1985. DRAfT ANNOTATED 

WETLAND BIBLIOGRAPHY OF THE STATE OF WASHINGTON. Seattle 

District, U.S. Army Corps of Engineers, Seattle, Washington. 
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This report developed a method for comparing wetlands on the basis 
of their value for wildlife and other natural resources contributing to 
outdoor recreation. The region inventoried was that part of Snohomish 
County north of U.S. Highway 2 and Skagit. Island. San Juan. and 
Whatcom Counties. Generally. areas of less than 20 acres were not 
included. In all. 56 wetland tracts were evaluated for resources and 
habitat value. Padilla Bay. Lake Terrell. and Drayton Harbor had the 
highest habitat ratings. 

Kunze. L.M. 1984. PUGEr TROUGH COASTAL WETLAriDS. A summary report 
of biologically significant sites: Washington Natural Heritage Program. 
Department of Natural Resources. Washington Department of Ecology. 
Olympia. Washington. January. pp. 154. (Inventory. Puget Sound) 

This study was conducted to identify coastal wetlands throughout the 
Puget Trough region that might be appropriate candidates for inclusion 
within a statewide system of estuarine sanctuaries. The study was 
conducted employing a botanical and ecological perspective. 
supplemented with secondary source data on wildlife and land use 
history. The sites were evaluated in terms of the quality. 
representation. and the diversity of physical and biotic features 
present. Nineteen sites were recommended as being appropriate for 
possible inclusion with an estuarine sanctuary system. Individual 
reports are provided for each site. 

Martel Laboratories. Inc. 1976. EXISTING STATE AND LOCAL WErLANDS 
SURVEYS (1965--1975). U.S. Departmentof the Interior. Fish and 
WildIlfe SelVice. Omce of Biological SelVices. Volume II. Narrative. pp. 
45:5. (Inventory. United States) 

The Omce of Biological Services directed Martel Laboratories. to 
conduct a sUlVey of Regional. State. and local wetland sUlVeys 
performed since 1965. This resulted from the realization that recent 
inventories can provide a partial data source from which to formulate 
and conduct a new National Wetlands Inventory. Such information 
may be useful also as an index to wetlands data for planners. 
conselVation groups. and other organizations. 

The results of the Martel sUlVey are presented in two volumes. The 
material for each volume Is arranged by State in alphabetical order 
within each of the appropriate USfWS Regions. Volume I is a map 
atlas showing each State at a common map scale (1:750.000). and 



detailing the area covered by each inventory. The maps are cross­
indexed by means ofa legend~key to Volume II, which contains a 
profile of each Inventory. Volume I includes a smal~scale generalized 
map of the United States showing wetland Inventories accomplished or 
work in progress. 

Volume II Is organized into chapters, each of which covers one State. 
Each chapter Is divided into: 

1. 	 Inventory Section, summarizing all wetland inventories 
performed, and reporting for each survey the reasons, method, 
products, and key persons to contact; 

2. 	 Notes Section, serving as background information on relevant 
inventories conducted prior to 1965. inventories of small 
aerial extent. or studies whose primary purpose was not a 
wetland inventory. but which involved wetlands in a general 
manner; and 

3. 	 Legal Synopsis Section. describing State legislation that 
pertains to the management. protection, or identification of 
wetlands. 

Maynard. C. 1979. INVENTORY Of VEOETATION COMMUNITIES AND 
ASSOCIATED WILDLIfE Of THE SKOOKUMCHUCK RIVER DRAINAGE. 
Washington State Department of Game. Olympia, Washington. 
(Inventory. fish and Wildlife. Skookumchuck River) 

Land cover types were classified and mapped for the Skookumchuck 
River drainage area, approximately 181 square miles on the west slope 
of the Cascade Mountains. To accompany the land-cover maps, 
narratives were written describing vegetative communities, 
successional stages, and fauna likely to be found in these areas. 

Northwest Environmental Consultants. 1975. THE TIDAL MARSHES Of 
JEffERSON COUNlY. Jefferson County Planning Department. Port 
Townsend, Washington. (Inventory, Maps, Tidal Datums, Jefferson 
County, Port Townsend) 

This report examines 20 tidal marshes In the eastern portion of 
Jefferson County. A description and evaluation of each tidal marsh 
was completed. Marshes range in size from 1.5 acres to 32.8 acres. 



The ratio of high marsh area to low marsh area suggests that much of 
the marsh had been present for many years before the county was 
settled and developed. There Is a discussion of tidal marsh dynamics. 
the value of tidal marshes, and tidal marshes and shoreline 
development. 

Puget Sound Regional Planning Council. Undated. PROJECT OPEN SPACE. 
Report Number 11: swamp. marsh. and bog areas in the Central Puget 
Sound Region. (Inventory, Map. Values, Puget Sound) 

Approximately 80 square miles of land area In the region consist of 
swamp. marsh, and bog lands. These areas, characterized by poor 
drainage and organic peat, muc~ or marsh soil types have. for the 
most part. either remained vacant or partially utilized for agricultural 
purposes. The impact of urban development on these areas has been 
minimal. and largely confined to intensive urban uses such as 
commercial, industrial or high-density residential land use types on 
sites with locational advantages. Cost disadvantages related to the 
provision of suitable structural support appears to be one of the 
primary factors precluding the use of these areas for extensive urban 
developments such as single-family residences. The existing and 
future availability of an adequate supply of developable land resources 
with normal site preparation costs. also tend to mitigate against the 
extensive use of these areas for residential purposes. 

To date. these areas have tended to be self-preserving. However. as 
urbanization pressures Intensify. it can be expected that conversion of 
these areas to their ·highest and bese economic use will take place. 
Except for localized situations. swamp. marsh. and bog areas will likely 
continue to be generally open space land preservation objectives can 
best be accomplished through the continued maintenance of high 
standards In the administration and enforcement of ·official controls· 
regulating the use and development of land. fee or less than fee 
simple acquisitions would be justified and should be encouraged for 
areas having locational or natural qualities, and which would 
accommodate a specific open space objective, need or demand. 

Raedeke. L.D •• J.C. Oarcla. and R.D. Taber. 1976. WeTLANDS Of SKAOIT 
COUrrIY, LOCATIONS, CHARACTERISTICS. AND WILDLIfE VAWES. 
College of forest Resources. University of Washington, SeaIDe. 
Washington. (Boundary Delineation. Classification. fish and Wildlife. 
Inventory. Maps, Preservation. Shoreline Management, Vegetation. 
Skagit County) 



A total of 35,865 acres of Inland standIng water and coastal wetlands 
were inventoried. Coastal wetlands comprised 68% of that total 
(sounds and bays, 56%; regularly flooded salt marsh, 6%; coastal deep 
marsh, 4%; and Coastal salt meadow, 1%), and the remaining 32% fell 
in inland standing water wetland classes (Inland open freshwater, 23%; 
Seasonally flooded basins or flats, 4%; Shrub swamps, 2%: Inland 
deep freshwater marsh, 1 %; Inland shallow freshwater marsh, 1 %; and 
Wooded swamps and Bogs combined, 1 %). In addition, over 391 
miles of streams were inventoried. 

Ownership percentage breakdown showed 52% of the standing water 
wetlands to be under private, municipal, or county ownership. Land 
use percentage breakdown showed 33% of the wetlands to be under 
agriculture, 19% under conservancy, 18% idle, 16% under forestry, 
10% developed, and 4% under recreational land use. 

Over 92% of Skagit County wetlands are of high wildlife value, and 
over 86% are of high value to waterfowl. Over half of the wetlands of 
high wildlife and waterfowl value are privately owned, about 41% are 
state owned, and the balance are federally owned. Agaln, only a small 
fraction are municipally or county owned. 

About 75% of all wetlands are protected under the Shorelines 
Management Act of 1971. 

ShapirO and Associates, Inc. 1978. INVENTORY Of' WETLANDS LOWER 
SKAGIT RIVER. U.S. Army Corps of Engineers, Seattle, Washington. 
(Boundary Delineation, Classification, Fish and Wildlife, Inventory, 
Maps, Values, VegetatIon, Skagit River, SkagIt County) 

This study Identified, classified, and mapped wetlands lying within the 
proposed Skagit River Levee and Channel Improvement Project. The 
study area extends along the Skagit River from Sedro Woolley, 
Washington to the mouth. The relative biological importance of these 
wetland habitats were evaluated, and a. priority rating of the various 
wetland habitat types with respect to their fish and wildlife value were 
recommended. 

Shapiro and Associates, Inc. 1981. INVENTORY Of' WETLANDS GREEN~ 
DUWAMISH RIVER VALLEY. U.S. Army Corps of Engineers, Seattle, 
Washington. (Classification, Inventory, Maps, Value, Vegetation, Green 
River, Duwamish River, Pierce County) 



This report Is the result of an Inventory conducted to identify, Classify, 
and map wetland and terrestrial vegetation In the Green River Valley 
within King County. Washington. including the cities of Auburn. Kent. 
and Renton. Relative biological importance of wetland habitats within 
the stUdy area were evaluated. Approximately 152 acres of small and 
large open water ponds. 494 acres of river habitat types. 82~ acres of 
emergent marSh. and 227 acres of forested wetland occur in the study 
area. 

ShapirO and Associates. Inc. 1981. WETLANDS STUDY OF 

COMMENCEMENT BAY. U.S. Army Corps of Engineers. Seattle. 

Washington. (Classification. Fish and Wildlife. Inventory. Maps. 

Vegetation. Puget Sound. Commencement Bay) 


All wetlands In the Commencement Bay stUdy area have been 
inventoried and mapped •. Within the stUdy area there are about 327 
acres of wetlands, including about 131 acres of open water and ponds. 
91 acres of intertidal flats, 11 acres of salt marshes. and 86 acres of 
freshwater marshes: swamps and brackish marsh cover less than 5 
acres. 

Almost 75% of the freshwater marshes are seasonal. their occurrence 
being dependent upon winter rains which flood or saturate these 
areas. In dryer summer months. surface water evaporates. the water 
table drops. and these wetlands dry up. 

The wetlands within the study area. although not numerous or 
expansive, appear to be of value to a diverse avian population. 
Waterfowl rely upon the wetlands for wintering, feeding, cover. and 
nesting. Great blue heron and other wading birds were frequently 
observed. as well as numerous shorebirds and passerlnes. 

Our studies have revealed some potential sites In Commencement Bay 
for rehabilltation and/or creation of wetland habItat. eIther by 
Increasing the flow of water to Isolated seasonal marshes or. 
alternatively. by selective depoSition of fill on intertidal flats and 
shallow marine areas to raise the elevation such that salt marsh habitat 
may be created. 

Unauthored. Undated. JEFfERSON COUNTY SHORELINE INVENTORY. 
(Inventory, Shoreline Management. Jefferson County) 
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Inventory of wetlands throughout Jefferson County described by 
residential and commercial uses, general welfare and community 
services, parks and recreation, circulation network. utilities available, 
agricultural and commercial forest uses, undeveloped land, and water 
uses. Descriptions are discussed by U.S. Geological Survey 
topographic quadrangles to include quadrangles: Brinnon, Center, 
Gardiner, Hansville, Holley, Lofall, Mt. Walker, Nordland, Port Ludlow, 
Port Townsend north, Port Townsend south, Quilcene, Seabeck. Uncas, 
and West End. 

U.S. Army Corps of Engineers. 1975. PUGET SOUND AND ADJACENT 
WATERS, WASHINGTON. Authorization report for channel 
improvements for navigation in the Blair and Sitcum Waterways, 
Tacoma Harbor, Washington, August. (Inventory, Navigational 
Improvement, Management, Tacoma Harbor) 

Report discusses purpose, authority, scope of project, and other 
related studies. Specifically, It describes the resources and economy 
of the study area Including the environmental setting, human 
resources, and development plans. Problems and needs are identified 
to aid in formulating and selecting a plan. Plan responsibilities are 
divided Into federal and non-federal roles. 

U.S. Army Corps of Engineers. 1980. INVENTORY Of' WETLANDS WILLAPA 
RIVER AT RAYMOND. Environmental Resources Section, Seattle, 
Washington, January. (Classification, Environmental Assessment! 
Impacts, Inventory, Maps, WiUapa River, Raymond, Pacific County) 

The Seattle District of the Corps of Engineers has planned a flood 
damage reduction project on the Willapa River. The Seattle District has 
conducted a wetlands inventory, and prepared an environmental 
Impact statement. The report identifies, classifies, and illustrates by 
maps those wetlands lying within the project area. A bibliography of 
references appropriate to the Raymond area Is also Included. 



omER AREAS IN mE NORTIf1IlEST 

Ball, I.J., J.W. Connelly, D.W. Fletcher, G.L. Oakerman, and L.M. Sams. 1976. 
WETLANDS OF GRANT COUNTY - LOCATION, CHARACTERISTICS, AND 
WILDLIFE VAWES. Department of Zoology, Washington State 
University, Pullman, Washington. (Inventory, Fish and Wildlife. Grant 
County) 

Over 5,600 wetland areas with a total area of 88,426 acres were 
inventoried. Lakes and impoundments accounted for 67,433 acres. 
leaving a non-lake wetland total of 20,993 acres. The former are 
referred to as "lakes· and the latter as -Wetlands·. Inland Deep Fresh 
Marsh comprised 36.9% of wetland acreage. Other common wetland 
types were Seasonally Flooded Basins and Flats (21.6%), Inland Open 
Fresh Water (13.3%), Inland Fresh Meadow (10.6%), Inland Open 
Saline Water (8.0%), and Inland Shallow Fresh Marsh (7.9%). 

Because of federal ownership of a relatively few very large lakes and 
impoundments, lake and wetland ownership vary markedly. On an 
acreage basis, lakes wee 12.2% private, 3.9% state, and 83.9% 
federal. Wetland acreage was 44.6% private, 23.2% state, and 32.2% 
federal. Considering both lakes and wetlands, 83.4% of the acreage 
was judged as high in waterfowl value for either breeding or wintering, 

·13.7% as moderate, and 2.9% as low. 

Clallam County Planning Department. 1972. A SHORELINES INVENTORY 
REPORT FOR CLALLAM COUNTY, WASHINGTON, ELEMENT A: SURVEY 
OF NATURAL CHARACTERISTICS, AUGUST 28. (Inventory, Clallam 
County) 

Inventory survey sheets of riverS and creeks discussed by physical and 
human factors. 

f'ies, T.T. 1971. SURVEY OF SOME SLOUGHS OF THE LOWER COWMBIA 
RIVER. Oregon State Game Commission. pp. 58. (Inventory, Columbia 
River) 

A survey to gather physical, biological, and chemical information from 
major slough areas. 



Oregon, State of, Department of fish and Wildlife. 1979. HABITAT 
CLASSIFICATION AND INVENTORY METHODS FOR THE MANAGEMENT 
OF OREGON ESTUARIES. Prepared for Oregon Land Conservation and 
Development CommissIon by the Research and Development section, 
June, pp. 109. (Classification, Inventory, Vegetation, Oregon) 

Report begins with a physical classification of Oregon estuaries by 
physiographic province, geomorphology and drainage areas. Estuaries 
are classified Into subsystems and habitat classes. Resource 
inventories for estuary planning and management are then presented 
by physical and biological characteristics. 

Shapiro and Associates, Inc. 1979. QUILLAYUfE RIVER NAVIGATION 
PROJECT AND WETLANDS MAWING AND WILDLIFE LITERATURE 
REVIEW. U. S. Army Corps of Engineers, seattle, WashIngton. 
(Annotated Bibliographies, Boundary Delineations, Classification, 
Inventory, Maps, Navigational Improvements, Vegetation, Qulllayute 
River, Clallam County) 

A field Investigation of the wetland habitat types and upland areas In 
the vicinity of La Push, Washington, was performed. Habitat types were 
mapped, and wetlands were classified according to Macomber's (1978) 
system, and cross referenced with U. S. FIsh and Wildlife's National 
Wetland Inventory classification. 

The Washington Coastal ZOne Atlas (Washington Department of Game, 
1979) classification system was used for Identification of upland 
habitat types and land uses. 

Twelve wetland and nine upland habitat types were identified and 
mapped within the study area. The m(\jor wetland types included wet 
meadows. overflow forest. low tide shoes. and low tide bars and flats. 
The most abundant habitat types were estuarine zones. mixed forest. 
commercialfservice/industrlal regions. and residential areas. A brief 
description of all habitat types found in the study area is provided. and 
their aerial extent is listed and mapped as noted in the field. 

An annotated bibliography of publications relating to wildlife resources 
on or near the Qullayute Indian Reservation is included.An annotated 
bibliography of publications relating to wildlife resources on or near 
the Qullayute Indian Reservation is included. 
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Thomas, D.W. 1982. SIGNIFICANT SHORBLAl"ID AND WBTLAND HABITATS IN 
THE CLATSOP PLAINS AND THE COWMBIA FLOODPLAIN OF CLATSOP 
COUNTY, OREGON. Unpublished Report, pp. 62. (Classification, 
Inventory, Maps. Shoreline Management. Values. Clatsop County. 
Columbia River) 

A report to Clatsop Tillamook Intergovemment Council and Columbia 
River Estuary Study Taskforce to Identify wetlands. shorelands. and 
riparian values. and describing the significant sites in the Clatsop 
Plains and the Columbia Rive Floodplain. 

U.S. Department of the Interior. fish and Wildlife Service. 1970. NATIONAL 
ESTUARY STUDY III: WILLAPA BAY. WASHINGTON. Management 
studies In specific estuaries, U.S. Bureau of Sport fisheries, U.S. 
Bureau of Commercial Fisheries. pp. 213-248. (Dredge Materials. Fish 
and Wildlife, Inventory, Management. Values. Willapa Bay, Pacific 
County) 

This report discusses fish and wildlife resources of Willapa Bay. 
Factors affecting fish and wildlife values and uses of Willapa Bay 
include destruction of tidelands and marshlands. dredging activities, 
construction of shoreline facilities, contamination of aquatic life. and 
sedimentation. Discusses the need for a coordinated and integrated 
use management plan. and the need for a complete inventory of the 
resources. 



Appendix 6 

Resource Contacts 

fEDERAL AGENCIES AND PROGRAMS 

SoU Conservation Service 
Consult your phone book for the address and phone for the SCS office in 
your county. 

Army Corps of Engineers 
Contact: Karen Northrup. Biologist/Environmental Analyst 

P.O. Box C3755 

4735 E. Marginal Way S. 

Seattle, Wa 98124-2255 


(206) 764-3455 

Environmental Protection Agency 
Contact: William Riley, Chief, Water Resources Assessment Section 

can provide: technical assistance in federal delineation methodology 

1200 Sixth Avenue 
Seattle, WA 98101 

(206) 442-1412 

u.S. Ash and WildUfe Service 

Olympia 
Contact: John Cooper, Fish and Wildlife Biologist 

Division of Ecological Services 

7625 Parkmont Lane SW 

Building B 

Olympia, WA 98502 


(206) 753-9440 
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Portland 
Contact: Dennis Peters. Assistant Regional Wetlands Coordinator. National 

Wetlands Inventory 

can provide: Infonnation and instruction in NWI. USfWS Classification. 
and aerial photo interpretation. 

Lloyd Five Hundred Big. 

500 N.B. Multnomah Street 

Portland. Oregon 97232 


(503) 231-6154 



STATE AGENCIES 


Department ofNatural Resources 

Resource Mapping Section 
Contact: State Resident cartographer 

can provide: contacts for inquiries about cartographic products and technical 
assistance. 

Resource Mapping Section 

Department of Natural Resources 

Mall Stop AW-Il 

Olympia, WA 98504 


(206) 753-5340 

Natural Heritage Program 
Contact: Mark Sheehan, Assistant Manager 

can provide: information about the Natural Heritage Program and 
endangered, threatened, and sensitive vascular plants of Washington. 

Division of Land And Water Conservation 

Department of Natural Resources 

Mail Stop EK-12 

120 East Union 

Olympia, WA 98504 


(206) 234-2449 



• 
Department of Ecology 

Wetlands Section 
Contact: Mary Burg. Section Head 

can provide: wetland inventory training and technical assistance in 
wetland evaluation. regulation. and other wetland related issues. 

Shorelands and Coastal Zone Management Program 

Wetlands Section 

Department of ecology 

Mail Stop PV-ll 

Olympia. WA 98504 


(206) 459-6790 

cartographic Section 
Contact: Joan Velikanje, cartographer 

can provide: NWI maps 

Department Of ecology 

Mail Stop PV-ll 

Olympia, Wa 98504 


(206) 459-6201 

Washinmon Conservation Corps 
Contact: Linda Bradford, Washington Conservation Corps Program Director 

can provide: youth work crews (ages 18-25). 

Department of ecology 

Mail stop PV-l1 

Olympia, WA 98504 


(206) 459-6131 



Coastal Zone Management Program 
Contact: Steve Craig, Administrator. Coastal ZOne Management (CZM) grants 

to local governments in coastal counties. 

Department Of Ecology 

Shorelands and Coastal ZOne Management Program 

Mail Stop PV-II 

Olympia. Wa 98504 


(206) 459-6779 

water Quality Financial Assistance Program 
Contact: Steve carley. Program Management Unit Leader 

Department of Ecology 

Policy and Planning Section 

Water Quality Financial Assistance Program 

'Mail Stop PV-II 

Olympia. Wa 98504 


(206) 459-6104 

De~entof~beries 
Contact: Mary Lou Mills. Fisheries Biologist 

Can provide: general and site specific fISheries Information. 

Department of Fisheries 

Room 115 

General Administration Bldg. 

Olympia. WA 98445 


(206) 753--0576 



Department of WlIc:Ulfe 

Habitat Manasxement 
Contact: Bob Zeigler, Wetland Biologist 

Can provide: training on fish and wildlife values of wetlands and wetland 
buffers. 

Department of Wildlife 
MS QJ..ll 
Olympia, WA 98504 

(206) 753-3188 



LOCAL GOVERNMENTS THAT HAVB OR ARE 
COrIDUCTING IIWENTORIES 

City of Auburn 
Contact: Greg fewlns, Associate Planner 

City of Auburn 
Planning and Community Development Department 
25 West Main St. 
Auburn, WA 98001 

(206) 931-3090 

City of Bellevue 
Contact: Toni Cramer, Environmental Coordinator 

Design and Development Department 

Administration Division 

Cityof Bellewe 

PO Box 90012 

Bellewe, WA 98009-9013 


(206) 453-2971 

City of BeIUngbam 
Contact: Vicki Matheson, Development Planner 

Bellingham Planning and Economic Development 
210 lottie St. 
Bellingham, WA 98225 

(206) 676-6982 

Jefferson County 
Contact: Jim Pearson, Assistant Planner 

Jefferson County Courthouse 

Port Townsend, WA 98368 


(206) 385-2140 

0-7 




King County 
Contact: Eric Stockdale, King County Planning and Community Development 

Room 770 

Dexter-Horton Bldg. 

710 Second Ave. 

Seattle, WA 98104 


(206) 344-2544 

Kltsap County 
Contact: Rick Kimball, SEPA Coordinator 

Kitsap County Planning Department 
614 Division 
Port Orchard, WA 98366 

(206) 876-7152 

Hood canal Coordinating Coundl 
Contact: Clyde Strikland, Division Planning Head 

Kitsap County Planning Department 

614 DIvision 

Port Orchard, WA 98366 


(206) 876-7154 

Pierce County 
Contact: Mike Cooley, Senior Planner 

Pierce County 

Department of Planning and Natural Resources 

2401 South 35th Street 

Tacoma, WA 98409-7487 


(206) 591-7361 



Thurston County 
Contact: Neil Aaland or Steve Morrison. Senior Planners 

Thurston Regional Planning Council 
2000 Lakeridge Drive SW 
Olympia. WA 98502 

(206) 786-5480 

Snohomish County 
Contact: Tom Murdoch. Water Resources Coordinator 

Snohomish County 

Department of Public Works 

County Administration Bldg. 

300 Rockerfeller 

l!Nerett. WA 98201 


(206) 259-9488 



Appendix II 

Understanding Scale 

Scale is defined as a ratio of distances between corresponding points on a 
map (or photo) and on the ground. It Is usually expressed as a 
representative fraction, such as 1/24,000. This means that one unit on the 
map is equivalent to 24,000 of the same units on the ground. 'For example, 
with a scale of 1:24,000, each inch on the map equals 24,000 inches on the 
ground. This can also be expressed as l a• 2,000' (24,000" divided by 12" to 
change units to feet). Each inch on the map equals 2,000 feet on the 
ground. A small scale map (1" • 2,000') covers the greatest geographical 
area while a large scale map 0" • 200') covers the smallest geographical 
area. As the scale gets larger the detail per acre is greater. 

Common Scales 

Large scale 1:1,200 
1:2,400 

1"-100' 
l a·200' 

1:7,200 1"==600' 
1:24,000 1".2000' 
1:62,500 1".almost 1 mile 

Small scale 1:250,000 la-almost 4 miles 
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The outlined area on each map below represents one acre. 

Smaller Scale 

USGS Topographic Map scale I" .. 2000' 
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City Map scale 1" ... 1275' 

Larger Scale 

Aerial Photograph scale 1- - 500' 



AppendIxl 

Wetland and Deepwater Systems 
in USFWS Classification It 

MarIne System consists of the open ocean overlying the continental shelf 
and its associated high-energy coastline. Marine habitats are exposed to the 
waves and currents of the open ocean and the water regimes are determined 
primarily by the ebb and flow of oceanic tides. Salinities exceed 300/00, 
with little or no dilution except outside the mouths of estuaries. Shallow 
coastal indentations or bays without appreciable freshwater inflow, and 
coasts with exposed rock islands that provide the mainland with little or no 
shelter form wind and waves, are also considered part of the Marine System 
because they generally support typical marine biota. 

Estuaries System consists of deepwater tidal habitats and acljacent tidal 
wetlands that are usually semien closed by land but have open, partly ob­
structed, or sporadic access to the open ocean, and in which ocean water is 
at least occasionally diluted by freshwater runoff from the land. The salinity 
may be periodically increased al?<>ve that of the open ocean by evaporation. 

Riverine System includes all wetlands and deepwater habitats contained 
within a channel, with two exceptions: 1) wetlands dominated by trees, 
shrubs. perSistent emergents. emergent mosses. or lichens, and 2) habitats 
with water containing ocean-derived salts in excess of 0.50/00. A channel is 
"an open conduit either naturally or artificially created which periodically or 
continuously contains moving water, or which forms a connecting link be­
tween two bodies of standing water". 

Lacustrine System includes wetlands and deepwater habitats with all of the 
following characteristics: 1) situated in a topographic depression or a 
dammed river channel; 2) lacking trees. shrubs. perSistent emergents, emer~ 
gent mosses or lichens with greater than 30% aeral coverage: and 3) total 
area exceeds 8 ha (20 acres). Similar wetland and deepwater habitats total­
ing less than 8 ha are also included in Lacustrine System if an active wave­
formed or bedrock shorellne feature makes up all or part of the boundary, or 
If the water depth In the deepest part of the basin exceeds 2 m (6.6 feet) at 
low water. Lacustrine waters may be tidal or nontidal, but ocean-derived 
salinity is always less than 0.5 0/00. 



Palustrlne System includes ail nontidaI wetlands dominated by trees, 
shrubs. persistent emergents. emergent mosses or lichens. and all such 
wetlands that occur In tidal areas where salinity due to ocean-derfved salts Is 
below 0.50/00. It also Includes wetlands lacking such vegetation. but with 
all of the following four characterfstlcs: 1) area less than 8 ha; 2) active wave­
formed or bedrock shoreline features lacking; 3) water depth in the deepest 
part of basin less than 2m at low water; 4) salinity due to ocean-derfved salts 
less than 0.5 0/00. 

·Cowardin. et. al.• Clasil1cation of Wetlands and Deepwater l1abltiats ofthe 
United States U.S. FIsh and Wildlife Service, Washington, DC, 1979. 



Subsystem Class 

E
Rock Bottom 

,--_____ Subtidal __________-j Unconsolidated Bottom 
Aquatic Bed 
Reef 

E 
Marine -----; 

Aquatic Bed 
ReefL-_____ Intertidal ~.--------1 Rocky Shore 

Unconsolidated Shore 

Rock Bottom 
Unconsolidated Bottom ,------- Subtidal ---------1 
Aquatic Bed 
Reef 

Estuarine Aquatic Bed 
Reef 
Streambed 
Rocky Shore '-------- Intertidal --.-----1 
Unconsolidated Shore 
Emergent Wetland 
Scrub-Shrub Wetland 
Forested Wetland 

Rock Bottom 
Unconsolidated Bottom 
Aquatic Bed 

,-------Tidal---------f- Streambed 
Rocky Shore 
Unconsolidated Shore 
Emergent Wetland 

~~!~~~ Bottom 
1------ Lower Perennial ___ Aquatic Bed 

Rocky Shore 
Riverine ---; -{Unconsolidated Shore 

Emergent Wetland 

Rock Bottom 
Unconsolidated Bottom 

f------ Upper Perennial ~---------r-- Aquatic Bed 
Rocky Shore 
Unconsolidated Shore 

'------- Intennittent -------- Streambed 

Rock Bottom 
.--------- Limnetic --------+_ Unconsolidated Bottom 

Aquatic Bed 
Lacustrine 

ERock Bottom 
Unconsolidated Bottom 

'-------Littoral----- Aquatic Bed 
Rocky Shore 
Unconsolidated Shore E Emergent Wetland 

Rock Bottom 
Unconsolidated Bottom 
Aquatic Bed 
Unconsolidated Shore Palwnrine-------------------------1 
Moss-Lichen Wetland 
Emergent Wetland 
Scrub-Shrub Wetland 
Forested Wetland 

Pia- 1 Clauiftcation hienm:hy ofwet1ands and deepwater habitats, showing Systema, Subsystems, and Clasaes. The Palustrine 
System does not include deepwater habitats. (Cowardin,. 19'19) 



AppendaJ 

'DBSCB.lPTIOIYS AlYD EXAMPLES OF BASE AlYD SOVRCE MAPS 
VSED DlJlUlYG PAPER ll'fIIBNrORY 

BECOMMEl'mED BASE MAPS FOR BECOrmAlSSANCE MAPS 

Orthophoto maps are continuous-tone photographic Images prepared from 
high resolution black and white photographs. They depict topographic relief 
true to scale. Distortions and relief displacements have been optically 
removed. They show all the detail that appears on the original aerial 
photograph. They often include section lines, road names, property and 
political boundaries. In Eastern Washington, they are available at a scale of 
1:24,000 covering an entire quadrangle. In Western Washington, they can be 
obtained at both the 1:24,000 and 1:12,000 covering a quarter quadrangle 
per map. Ortbophoto maps can be reproduced using diazo printer If you 
have access to the mylar originals. Since they diSintegrate when wet, they 
should be placed in plastic covering for protection when taken in the field. 

Bluelines are blue tone reproductions of aerial photos made from photos on 
-transparent mylar using a diazo printer. Although they are not optically 
corrected and some features can be difficult to Interpret, depending on their 
darkness, they show the detail of the Original aerial photo. Most importantly, 
they are often at large scales, e.g. 1:4,800 (1- - 400'). 

Local governments sometimes have the necessary materials and equipment 
to produce bluellnes for their jurisdiction. If the local jurisdiction has access 
to the mylars, they can produce them rather Inexpensively. Bluelines are not 
available through any state agency. They also disintegrate when wet. 

PRIMABY INF'ORMADON SOURCES FOR PAPER Il'WENI'ORY 

National Wetlands Inventory Maps are the primary infonnation sources used 
in conducting a paper inventory. They are a product of a national wetlands 
inventory initiated In 1979 by the United States Fish and Wildlife Service 
(USFWS). NWI maps are available primarily In 7.5 minute or a 1:24,000 
scale. 
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To produce the maps, the National Wetlands Inventory teams interpret the 
location of wetlands, their boundaries, and classifications from aerial 
photographs. This information is superimposed on United States Geological 
Society (USGS) topographic quadrangle base maps. The wetland 
classificatlon, according to Cowardin et al. 1979, is deSignated on the 
topographic map by a system of codes. Random ground truthing is used to 
confirm the accuracy of the photographic interpretation. 

Although the NWI maps are the most accurate national ~ statewide inventory 
to date discrepancies (both in wetland number and size) have been found 
between the maps and observations on site. This is due to the scale of the 
photographs used and interpreting wetlands in areas with continuous forest 
cover (forested wetlands are often difficult to identify when surrounded by 
the same type forest cover). The majority of maps for Washington have been 
updated using photographs from the 1980's. Because larger scaled 
(1:80,000 vs. 1:130,000) and better quality photographs were used, the new 
maps should be more accurate. 

Soils maps are important in conducting the paper inventory because they 
indicate the location of different soil types including saturated wetland soiis 
(hydriC soiis). They sometimes depict potential wetland areas which may not 
be Identified on the NWI maps. 

Soils survey maps are available through the Soil Conservation Service (SCS) 
and Department of Natural Resources (DNR). The SCS maps are 
superimposed on half-tone aerial photography and are at a 1 :24,000 scale 
(same scale as NWI). The maps and accompanying soil descriptions are 
available in soil survey books organized by county. The SCS also has a 
listing of the hydric soils found in various regions in the state of Washington. 
Since the information is updated periodically, it is important to acquire the 
most current maps available. 

State soIls maps cover an entire township at a scale of 1:24,000 (same scale 
as NWI). They are available on paper or transparent overlays. The mylar 
overlays make it easy to transfer information between maps of the same 
scale. Because DNR maps were deSigned for use in forested areas, their 
availability may be limited. 



Aerial photo.gmphs are Interpreted during the paper Inventory to identify any 
wetlands that do not appear on NWI or soils maps. Differences in the tone, 
texture, topography, vegetation, drainage and other features on these 
photographs are analyzed by local Inventory staff to determine probable 
location of wetlands. 

Stereoscopy Is the most useful way to Interpret aerial photography. With 
stereoscopy, you use binocular vision (stereoscope) to view pairs of photos 
to aChieve three-dimensional effects. Stereoscopic vision enables you to 
view an object simultaneously from two different perspectives to obtain the 
mental impression of a three-dimensional model. 

The accuracy of photo interpretation Is dependant on the skill and 
experience of the interpreter, the quality and scale of the photograph, and 
the type of vegetation cover. With practice, accuracy can be high. 

It Is optimal to have aerial photos that were taken during the winter with 
leaves off the. deciduous trees and when water levels are high. However, 
frequent cover of clouds during the winter season in Washington makes good 
aerial photography difficult. 

Aerial photographs are taken from an aircraft along flight lines that usually 
run north-south. They are produced In color, black and white, and Infra red. 
Infra-red photos are taken using film that is sensitive to a different part of the 
color spectrum than conventional color film. Therefore, it is more useful in 
distinguishing wetland vegetation. Black and white photographs, however, 
are the least expensive, most easily accessible, and therefore most 
commonly used. Aerial photographs are available In a varltey of scales 
ranging from very large to small scales. 

D.N.R. offers a Mparticipator- program in which Interested agencies or local 
governments flnance part of a photographiC flight. In exchange, the 
Mpartlcipator- can purchase aerial photographs from the flight at a reduced 
price. Call DNR map and photo sales department for more information. 



exAMPLES: MAPS AND PHOTOGRAPHS 



Orthophoto Map 




Blueline Map 




National Wetlands Inventory (NWI) Map 
u.s. Fish and Wildlife Service 



Soil Survey Map 

Soil Conservation Service 




Aerial Photograph 
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Flood Insurance Rate Map (FIRM) 

National Flood Insurance Program 
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MAP, PHOTO, AriD EQUIPMENT SOURCES 

The following Is a list of resources that can be used in conducting paper 
inventories and producing reconnaissance maps. Selected field equipment 
Is included. Prices are subject to change and reflect 1989 information. 

Note: many local governments have maps and photos on hand. Contact 
them for further information. 

Pbotograpby---------------------------------­

Aerial Pbotography 

Scale: Varies from 1:12,000 to 1:80,000. 

Enlargements usually can be made. 


Coverage: Entire state through various agencies 

Available from: 1. Department of Natural Resources 


DIvision of Engineering AW-11 

1065 S. Capital Way 

Olympia, WA 98504-8411 


Photo and Map Sales Unit: 206-753-5338 
Call for an Index of available photos. 

Price: Black and white $7.00 
Color $7.00 + $10.00 (for color balance) for each 
roll in order. 

2. Department of Transportation 
Geographic Services QM-11 
1655 South 2nd Avenue 
Tumwater, WA. 98504 
206-753-2162 

Generally cover highway corridors and metropOlitan areas. 
Call to see if your area is covered. 

Price: Black and white $7.00 
Color $7.00 for I, 2-25 $8.00 each + $30.00 (for 
color balance) per each order. 



Resourcernapss-----------------------------------­

llSf&WS National Wetlands Inventory Maps (NWI) 

Scale: 1 :24.000 
DepiCts: Wetland boundaries and coded USF&WS classiflcation 

descriptions of Individual wetlands superimposed on 
United States Geological Service topographic maps (black 
and white) or on mylar film. Wetland Information also 
available without topographic map. 

Coverage: entire state 
Available from: 1. Department of ecology 


Cartography Section 

Mall Stop PV-ll 

Olympia. WA 98504 


Black and white with topographic base 

Price: $1.00 for each map plus tax. plus postage and 
handling for 1 to 10 maps $9.25, and for up to 10 maps 
thereafter an additional $9.25. 

2. National cartographic Information center 
U.S. Geological Survey 
507 national center 
Reston. VA 22092 
703-860-6045 

Overlay (wetlands maps) and composites (wetlands and 
topographic maps) come in 7.5 and 15' and 30'x 60' on 
mylar film or on paper. 

Price: Mylar film maps $3.50. paper $1.75 plus $6.50 per order 
shipping and handling charge. 

Soil Conservation Service County SoIl SUrvey R~ports 

Scale: 1 :24.000 
Depicts: Detailed soil map units on aerial photographs; soil map 

unit deScriptions and maps together in bound book 
format. 



Coverage: Books, by counties, cover almost all of private lands, but 
not all are current. 

Available from: I. County Soil Conservation Service offices. Contact your 
local office 

2. Washington State Library has all counties in reference 
section 


Price: Free or on loan 


State Soil Survey Maps 

Scale: 1 :24,000 
DepiCts: Soil units for townships, printed on white background. 

Coverage: About half of state 
Available from: Department of Natural Resources (see above) 

Price: $5.00 

flood Plain study Area and flood Insurance Bate MapCFIRM) 

Scale: Varies 
DepiCts: 100 year floodplain; maps are accompanied by a study 

area report which explains the information on the maps. 
Coverage: Most floodprone communities have studies and maps. 

Available from: National flood Insurance Program (Nfly) 
for maps call 1-800-333-1363 

Price: Free 
for community map numbers contact: 

federal Emergency Management Agency (fEMA) 
Natural and Technological Hazards 
Regions X, federal Regional Center 
Bothell. WA 98021 
206-487-4685 

Note: for detailed map interpretation use: floodplaIn 
Management Handbook for Local Administrators 

Available from: Department of Ecology 

floodplain Section PV-II 

Olympia, WA. 98504 

206-459-6796 




United State Qeo!owcaI Service Topographic Quadrangle Maps 

Scale: 1:24,000 (7 min); 1:62,500 (30 min) 
Depicts: Topography through contour lines, miijor highways, towns 

and cities, water bodies, buidlings such as schools 
COverage: Entire state with a few exceptions 

Available from: Department of Natural Resources 
Price: $3.25 

OrtbQphoto maps 

Scale: 1 :24,000 in eastern Washington 
1:12,000 in western Washington 

Depicts: High resolution photographs with distortion eliminated, 
with some section lines and geographic names 

COverage: Most of state, in quarter townships for western 
Washington, and townships for eastern Washington 

Available from: Department of Natural Resources (see above) 
Price: $5.00 each 

Public lands QJladrangJes 

Scale: 1: 100,000 
Depicts: State and federal ownership including national parks, 

national forests, military reservations, Indian reservations, 
state owned trust lands and State Parks 

Avallable from: Department of Natural Resources (See above) 

Price: $5.00 each 


Speciality topographic maps 

Scale: 1 :24,000 and 1:12,000 
Depicts: Five m~or water type classifications defined by 

Washington forest Practice Rules and Regulations 
COverage: Most of western Washington and portions of eastern 

Washington 
Available from: Department of Natural Resources (see above) 

Price: $2.00 each 



Water ResourceS Inventol)' Areas (WRIAl 

Scale: 1:125.000 

Depicts: drainage basins 


Coverage: all 62 drainage basins In the state 

Available from: Department of Ecology 


Cartography section 

Mall Stop PV-ll 

Olympia. WA 98504-8711 

206-459-6201 


Price: $1.00 for each map plus tax, plus postage and 
handling for 1 to 10 maps $9.25, and for up to 10 
maps thereafter an additional $9.25. 

Assessors! Tax maps! Property Ownership Maps 

Scale: varies 
Depicts: property outlines and roadways, varies 

Coverage: entire county 
Available from: county planning or cartography departments. Contact your 

local office. 
Price: varies 
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EquipDlent----------------------------------------

Munsell SoU Color Chart 

Obtain: Standard seven chart book plus gley chart 
Available from: Munsell Color 


Macbeth a division of 

Kollmorgen Corporation 

2441 North calvert Street 

Baltimore, Maryland 21218 


Price: Chart book - $49.50 

Oley chart - $ 8.50 


$58.00 


Sterosco12e 

Available from: Any civil engineering catalog 

Price: pocket $3.50 - 62.50 


mirrored $315.00 - 800.00 


Soil Shovel 
Available from: Any natrual resources or forestry catalog 

Price: $18.00 
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Reconnaisance Map Example 




Reconnaissance Map 
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City of Auburn Wetlands Inventory Methodology Report 

METHODOLOGY 

Introduction 

Attitudes towards wetlands have evolved slowly from seeing them as 
wastelands, to realizing their value as critical natural resources. These attitude 
changes have in turn lead to various regulations governing the use of wetlands. 
Different agencies within the federal and state ~overnments developed their own 
definitions as the need arose, and there is still no single nationally accepted 
definition for wetlands. 

Section 404 of the Oean Water Act established a regulatory definition of the 
"waters of the United States" which is the basis for the U.S. Army Corps of 
Engineers (Corps) jurisdiction over filling of wetlands. Under normal 
circumstances, the Corps' definition of wetlands requires a positive finding for three 
parameters: hydrology, hydrophytic vegetation, and hydric soils. The wetlands 
delineation methodolo~ is deslgned to determine exactly where on any given site, 

. the Corps' Section 404 Jurisdiction begins and ends relative to wetland fill proposals. 
The Corps' wetland definition refers only to vegetated wetlands, and excludes tidal 
and mud flats, which the Corps regulates as other special aquatic sites under 
Section 404 of the Clean Water Act. 

The U.S. Environmental Protection Agency (EPA) has advisory and review 
. authority over the Corps' filling permits and has developed their own field 
methodology for delineation purposes. Although their authority comes from 
Section 404 of the Clean Water Act, their regulatory mandate for environmental 
protection comes from other legislation as well, and is not restricted to Section 404's 
specific language. In 1980, EPA issued interim guidance for identification and 
delineation of wetlands, which is the rationale for their methodology. 

The U.S. Fish and Wildlife Service (F&WS), through wildlife habitat 
research and the compilation of a National Wetlands Inventory, developed an 
ecological or functionaf definition. This definition is supported by a fairly complex 
classification scheme which carries specific information about each wetland. The 
F&WS maps are derived from high altitude infrared aerial photographs. 
Information from this National Inventory comprises a National Wetlands Data 
Base, which can be accessed throughout the country. 

The F&WS definition and the EPA's methodology differ from the Corps' in 
that they define ecologically functioning areas and include tidal flats, mud flats, and 
other un vegetated areas as wetlands. The F&WS's definition is a broader and more 
inclusive definition than the Corps', and is used extensively for inventories and 
surveys. While being similar to the Corps' in that data on hydrology, soils and 
vegetation characteristics are evaluated, positive findings for only two of the three 
parameters are required under the EPA's methodology. Wetland hydrology must be 
present, and presence of either hydric soils or hydrophytic vegetation on a site 
mdicates a functioning wetland. Although the Corps, EPA, F& WS and the Soil 
Conservation Service (SCS) are currently working to develop a single methodology 
which will be used in regulatory delineations, problems exist for local and state 
jurisdictions in deciding which definition and methodology is appropriate to apply in 
mapping and regulating wetlands. 
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In compliance with the Washington Department of Ecology's (Ecology) 
Coastal Zone Management grant, Auburn's inventory mapped wetlands meeting the 
F&WS definition, as well as those meeting the Corps definition. By mapping 
wetlands according to F&WS criteria, Auburn's inventory will be consistent with the 
National Data Base compiled by the F&WS, and can be used in national trends 
studies. Mappin~ Corp~-defined wetlands will provide regulatory information to 
property owners 10 Auburn, and serve as a data base for the cooperative Special 
Area Management Permit (SAMP) process. The Puget Sound Water Quality 
Authority and other state agencies have adopted the use of F&WS's definition, and 
should any expansion of the Corps' methodology occur, these wetland areas will 
already be mapped. Since F&WS wetlands tend to be larger than Corps wetlands, 
the maps will provide valuable information on possible mitigation sites, and 
approximate direction of water movement. If these F& WS extensions of Corps 
areas are filled, it is possible that additional water will move onto the Corps-defined 
sites. Mapped information on wetter and drier property Will also help stormwater 
utility planning by Auburn's Public Works Department. 

Parameters Defined 

As explained above, both methodologies utilize three parameters to separate 
a wetland from surrounding uplands. These are: wetland hydrology, presence of 
hydric soils, and presence of hydrophytic vegetation. 

Parameter 1: Wetland I4drolQay. Wetland hydrology simply means the presence 
of water on a particular site for a significant portion of the growing season. Soils 
must be inundated or saturated for a sufficient length of time to develop hydric soils 
and hydrophY.lic vegetation. A rule of thumb used in the field is saturation to within 
12" of the soil surface for at least one week during the growing season. The growing 
season is defined by the U.S. Department of Agriculture's (USDA) SoIl 
Conservation Service (SCS) as that ~riod of time when the ground is above 
"biological zero," or five degrees centigrade. In the Auburn valley, the growing 
season extends at least from February to November. . 

This is the most critical parameter for wetlands delineation, and is often the 
most difficult to establish. The onset of the growing season varies from region to 
region, and collaboration with various agencies such as Agricultural Extension 
offices is essential to determine the appropriate time to examine each site, if no 
positive field evidence can be found. 

The Corps and EPA use similar methods to determine the presence of this 
parameter, and look at hydrology during the same time periods. Field evidence of 
lOundation or soil saturation at the appropriate time, and historical records are 
considered to be positive indicators of wetland hydrology. The amount of time 
water is on a site determines the extent to which the other two parameters will be 
present. Water causes formation of hydric soils, and the types of plants which can 
survive in flooded conditions are limited. 

Parameter 2: Hydric Soils. Hydric soils are defined by the SCS as soils that are 
saturated, flooded, or ponded long enough during the growin~season to develop 
anaerobic conditions that favor the growth and regeneratlOn of hydrophytlc 
vegetation. Hydric soils may be either organic or mineral in origin. Organic soils, 
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which contain high levels of peat, are formed in bogs at the rate of about 1" per 100 
years. Mineral soils are often formed from stream depositions, or sediments 
dropping out of flood waters. 

When a soil is flooded or saturated, water fills the air spaces in the soil, and 
drives the air out, which reduces the amount of oxygen in the soil. The lack of 
oxygen causes changes in the iron and manganese in the soil, and characteristic 
colors develop which can be identified using a Soil Color Chart. A soil sample is 
compared to paint chips whose color can indicate the degree to which oxygen has 
been removed from the soil. The Corps, EPA and F&WS use the same color 
indicators to define when a soil is considered hydric. 

Bright orange mottles or splotches in the soil column indicate a fluctuating 
water table, and the presence of gleying is also an indication of flooding. Gleyed 
soils in Auburn are bluish-grey in color, and most have a sticky, clay-like texture. 
This particular color change is found in mineral soils, and must be WIthin the plant 
root zone to indicate the presence of a hydric soil. 

Paramet« 3: JWrlafhytic Ve~etation. Hydrophytic vegetation consists of plants
which are typi y apted to life in saturated, low oxygen or anaerobic, condItions. 
All plant roots require oxygen in order to carry out cell division and ~owth, and to 
take up water for the above-ground stems and leaves. Hydrophyuc and aquatic 
plants are capable of carrying out these tasks in flooded (low oxygen) conditions, 
and get oxygen either through structural changes in their roots which make oxygen 
from the surface available to them, or through internal chemical processes which 
allow them to function in low oxygen environments. Hydrophytic plants are capable 
of not only existing in these conditions, but maturing and successfUlly reprodUCIng in 
them. 

The Corps, EPA and F&WS require a predominance of hydrophytic 
vegetation to be present on a site for a positive ffuding of this arameter. The 
F&WS produces the .. . r . n which 
gives the likelihood of a plant being found in a wetland. This probability is reflected 
by an indicator, which is specific to geographical regions. The indicator categories 
range from "Obligate Wetland," a plant almost always occurring in saturated 
conditions, to "Obligate Upland," a plant which rarely occurs in wetlands, and is 
killed by exposure to flooding conditions for extensive amounts of time. The 
"Facultative" indicator implies a plant found in wetlands, but not restricted to 
wetlands, and is divided into three SUbcategories. All agencies working with wetland 
delineations refer to this same list of plants. The list is periodically reviewed and 
updated by wetland specialists in federru, state, and academic organizations. 

The five basic indicator categories, abbreviations and the respective 
probabilities of a plant's occurring in a wetland are: 

Obligate Wetland OBL >99% 
Facultative Wet (+ /-) FACW 67%-99% 
Facultative (+ /-) FAC 34%-66% 
Facultative Upland (+ /-) FACU 67%-99% 
Obligate Upland UPL <1% 

11 




City of Auburn We'tlands Inventory Methodology Report 

Pluses and minuses may be added to each category to indicate those plants that may 
be at either end of the range of that category. A plant that occurs throughout the 
cou,ntry could have a different indicator status In each of the nine geographic 
regions. 

Although all of the agencies who administer programs involving wetland 
delineations refer to the same list, they do not all interpret the list in the same 
manner. The Corps defines hydrophytic plants as those with an indicator of 
Facultative or wetter, excluding FAC-, FACU and UPL plants. The F&WS and 
EPA include plants down to FACU- that may be functioning as hydrophytes in 
saturated conditions and hydric soils, The F&WS and EPA methodologies expand 
the list of possible hydrophytes, and in some cases can expand the areas delineated 
as wetlands considerably. 

Within an agency, different districts may view the list as a guideline and a 
flexible tool, while other districts may use the list as a literal and fixed reference not 
open to interpretation. The constant revisions and updating of the list, while 
necessary to maintain current information, require that changes to the list be 
accepted and can add confusion as to the exact status of anyone species. The 
determination of the presence of hydrophytic vegetation proved to be the area 
where the greatest differences existed between the Corps and F& WS delineations. 

When the final delineations were mapped, many of the Corps wetlands had a 
fringe, or extension of area that would be included under the F&WS method. Some 
wetlands were the same size using both definitions, but were mapped as Corps with 
the understanding that if an area qualified under the Corps' definition and 
methodology, then it also met F&WS's requirements. 

Inventoty Plannin& Process 

Inventory Crew. Three wetland biologists were hired to conduct the field survey as 
employees of the City through the Environmental Internship Program (EIP). The 
EIP program provides temporary specialists to agencies and firms for projects 
requiring scientific or environmental expertise. Recommendations for inventory 
personnel were also provided to EIP by Ecology. The crew included biologists with 
extensive botanical backgrounds in plant identification, particularly grasses. In 
addition, team members had knowledge of soils, hydrology, surveying, and wildlife 
habitat analysis. These individual skills were enhanced through an intensive training 
session developed by Ecology on wetland delineation and field methodologies. 

In August, personnel from Ecology's Wetlands Section of the Shorelands 
Division conducted a three day training session for the inventory team that would be 
doing the field delineations. Ecology arranged for a representative of the F&WS 
regional office in Portland to present a workshop on the Cowardin System of 
Wetlands Oassification, and staff from the Corps attended the session as well. 
Participants dug soil pits, examined soil colors, mottling, gleying, and discussed 
problems likely to be encountered when applying methodology, and where the two 
methodologies might differ. Three sites which were fairly representative of the 
inventory area's vacant land were visited, two which were not disturbed, and one 
which had been partially filled. Both Ecology and Corps personnel were available 
for advice throughout the inventory, and return visits for site inspections and data 
sheet reviews were made by both agencies. 
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Existina Sources. A number of different sources were consulted initially for 
information that had already been compiled anq mi~ht affect the delineation of wet 
areas. The information came from various agenCIes, as well as Auburn's Public 
Works and Planning departments. 

Blue Line Section Maps. Section maps of the city, which were transferred to 
mylar sheets, were available to the inventory team. Blue line prints made from the 
mylars were the working maps for the inventory. Each wetland was drawn on the 
appropriate blue line(s), as either Corps or F&WS. The wetlands were numbered 
chronologically, and according to their proximity to Mill Creek. Those direct!>' 
associateo with the creek had the prefiX 1. attached to their number to identity 
which wetlands were associated with Mill Creek. 

Aerial PhotoiTaphs. In addition to the blue lines, 1":200' scale black and 
white photos of quarter sections were available to the inventory team. Although the 
black and white film does not have as much information on vegetation as high 
altitude infrared film, the greater detail was extremely helpful, and the photos were 
the size of the regular section maps. Infrared. photos are more expensive to 
produce, and are usually printed on l'x)' sheets. The black and white photos were 
on a 3'x3' sheet, and vegetation patterns were easy to see. 

SCS Maps. Much of the Green River valley is ma{>ped as hydric or urban 
(fill) soil. The soils consist primarily of alluvial depOSits, with sandy streams 
threaded throughout. The 1973 King County Soil Survey maps were used to 
determine the approximate location of different soil types. The soil information was 
then transferred to the blue line section maps. Althou2h the SCS map scale is much 
lar~er (1":24,000') than the section maps (1":200'), tne boundaries were used as 
guloelines, and many of the soil pit samples agreed with the soil descriptions and 
locations given on the SCS maps. 

Federal Emer&ency Manuement A~ (FEMA). FEMA has developed 
maps showing floodplains and floodways which are used to determine flood 
insurance rates. Development within floodways and floodplains is restricted, and 
insurance cannot be obtained for buildings that violate these restrictions. These 
maps were used by the inventory team to help identify which areas adjacent to Mill 
Creek were likely to experience sufficient flooding to produce a positive finding for 
the hydrology parameter. 

F&WS National Wetlands Inyentory Maps. These national inventory maps 
are produced by the F&WS to show wetland locations. Wetlands are dehneated 
through the use of high altitude infrared aerial photography, in conjunction with the 
Cowardin classification system. Althou2h these maps are excellent starting points 
for a local inventory, they are producecf at such a large scale (1":24,000') that the 
detail required for parcel specific work is not provided. F&WS provided the latest 
draft version of the Auburn quadrangle map, dated August, 1988, for the inventory 
team's use. 

Storm DrailU\&e Maps. The storm drainage maps produced by Auburn's 
Public Works department were used to. locate drainage pipes and ditches which 
might affect the hydrology in a wetland. 
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Data Sheet Deyel~ent. Because of the scale of the inventory, the intensive 
methodologies for rps and EPA delineations were not possible to follow. Each 
re<tuires that transect lines be established, and numerous plots sampled. After 
reViewing the shorter delineation methods .of each, a composite was developed 
which added greater detail to the Corps' "routine" method, and decreased the 
amount of computation required by the EPA's "sim~le" method. This composite 
method was discussed with Ecology and the Seattle DIStrict Corps, to assure that all 
delineation requirements would be met. . 

The data sheets used by the inventory team in the field were designed to be 
compatible with a spreadsheet program. Multiple choice questions were used to 
format needed information, with spaces included for comments and notes. (See
Appendix A.) Ideas for questions came from Corps, F&WS, Ecology, King County 
and City of Bellewe data collection sheets, and from the specific needs of the City
of Aubum. 

The completed. data sheets were nine pages long, with additional pages 
added for more complex plant communities. The data collected on each site 
included observations on !IYdrology, soils, vegetation, biological factors such as 
presence of wildlife and habitat opportunities, cultural values, and proximity of the 
wetland to city parks, trails, schools and urban development. In addition to the data 
sheet, field notes were taken on a daily basis, and a copy of these notes are on file 
with the data sheets. 

Delineation Procedure 

Wetland HydrolQl)'. Field determination of the presence of wetland hydrology
requires documentation of positive signs of soil saturation during the growing 
season, a process which is the same for any methodology. Evidence of water marks, 
floodlines, debris deposited from flooding and other field indicators were searched 
for, and filling of soil pits by water was noted. 

Hydric Soils. In order to assess the character of the soils on any given site, soil pits 
were dug, and the colors and characteristics of the soil documented. Mottling in the 
soil column was looked for, as was gleying. Mottling was usually orange in color, 
although some soils produce light tan or black mottles. Gleying, development of a 
bluish-grey color, was usually found in a layer which had a clay-like texture. 
Mottling was often found in gley layers, as well. 

After the presence of mottling or gleying was established, a sample of soil 
taken from at least 10" below the surface was soaked with water, then compared 
with paint chips in a Munsell Soil Color Chart. These chips are organized according 
to the amount of blue, yellow or red in a color, then according to the amount of grey 
or white in a color. 

Soils within a series fall within a certain range of colors, and those in the 
inventory area were usually a dark brown, with more yellow than red in the brown. 
The greyer the soil color IS, the less oxygen is ,Present. A value of 2 for chroma 
(large amount of $fey), with mottling present m the soil, indicated a hydric soil. 
Soils lacking mottlmg, but with chromas of 1 (very grey) are also considered to be 
hydric. 
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Soil pits were dug at obvious points of change in vegetation types, (i.e. from 
pasture grasses to sedges and reed-like plants), or where vegetation associations 
become dominated by a different Indicator status. The soil pits were critical in 
determining the edges of the wetlands, and in deciding whether a specific 
community would be included in the delineated wetland. When the vegetation 
began to change to a "drier" condition, a soil pit would often indicate that the soil 
was no longer hydric. 

HydrQPhytic Ve~tation. When the inventory team reached a site, the primary task 
was to walk the entire site, keeping a list of species, and estimations of coverage for 
each species found on the site. As plant communities and associations chan$ed, new 
percentages for each species were recorded. Each site was walked by a mirumum of 
two team members, and most of the inventory area was covered by all three. 

By process of discussion, the different vegetation units or communities were 
established, and a complete list of species seen in each community was compiled 
with percent areal cover for each species. When estimating areal covera~e, the 
object is to quantify the amount of ground a plant shades or covers. Thus, If plant 
communities have several canopy layers, or smaller plants are intertwined with 
larger, the percentage totals can and usually do exceed 100%. Vegetation changes, 
from communities largely comprised of hydrophytic plants to larger numbers of 
upland plants, were usually the easiest and most obvious indication that the 
conditions on a site had changed from wetland to upland. 

Habitat Information. Observations were made at each site to determine the value 
of each wetland to wildlife. Habitat includes everything a creature requires or 
utilizes for its existence and/or well being. Animals require, at least to some extent, 
food, water, breeding and nesting sites, protection from predators, and shelter from 
the weather. Virtually any open space can provide habitat for some type of bird or 
animal, but certain characteristics combine to provide higher quality habitats to 
larger numbers of wildlife species. 

The type of vegetation on a site determines to a great extent the amount and 
type of food -that is available. Berries, fruit, and grains are obvious supplies of food, 
as well as mixtures of grasses, shrubs and herbs for birds that eat seeds or animals 
that graze on foliage. Shrubs and trees provide cover for nesting and perchin$ birds, 
and protection for smaller animals from predators. A site with a vanety of 
vegetation types will support more types of wildlife than one with a single, or 
mono typic composition. A variety of vegetation types will also provide more shelter 
from weather extremes. The presence ofshelter, protection and food not only tends 
to increase the number of smaller birds and animals on a site, but also increases the 
number of predators due to an increased prey base. 

The overall condition and age of the vegetation influences the benefits 
provided. A young stand of alders may provide some shelter and food, while an 
older stand would provide more nesting SItes but not as much food. A snag would 
no longer provide food, but might have cavity-nesting birds such as woodpeckers or 
owls. Likewise, a mowed meadow provides grazing and loafing opportunities for 
waterfowl, but an unmowed meadow provides much more shelter and nesting sites 
for rodents and other birds. 
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Presence of water bodies provides food and habitat for fish and predators, 
such as blue heron who depend on aquatic animals for food. All animals require 
water for metabolic processes, although the presence of open water tends to 
increase the numbers of some species, and decrease others. Many animals such as 
waterfowl, beavers, muskrats escape predators by taking to the water and diving for 
long periods of time. The condition of the water body, whether or not it is subject to 
polluted runoff water from dairy operations or industrial sources, and the amount of 
algae and other plants growing in It, whether it is ponded or free flowing, will affect 
the type of animal supported. 

The actual physical shape or contour of the land surface can affect the types 
of wildlife found on any site. Open, flat sites are better for flocking waterfowl, as 
well as predators such as Northern Harriers who cruise over open fields looking for 
field once. The size of a particular site can determine the value of that site to 
wildlife. lar~er sites tend to have a wider variety of habitats available to animals, 
and may prOVIde more types of food, thereby increasing the variety of animals found 
on the site. 

Inconclusiye Areas. Since the inventory was begun in Au~st, after an unusually dry 
two-year period, many of the sites visited in the begmning of the study were 
extremely dry. Hydrology is very difficult to positively determine in August and 
September due to seasonal fluctuations. Soon after the prolonged summer orought, 
Auburn began receiving significant amounts of rain, which is usual for the fall in the 
Pacific Northwest. Man), sites, because of impermeability of summer dried soils 
were suddenly flooded WIth inches of rain and runoff water. Because of this drastic 
fluctuation, some sites were nearly impossible to designate as possessing positive 
hydrology. Because of this circumstance, the inventory team recommended that an 
area with reasonable indications of meeting the other two parameters be checked 
durin~ the appropriate time of year for positive signs of hydrology. These areas 
were mcluded on the final maps, as either F&WS or Corps, depending on which 
criteria they appeared to meet, but will be removed should they fail to meet the 
hydrology parameter. 

Non-Inventoried Areas. Certain areas within Auburn have been cultivated and in 
agricultural use for a considerable amount of time. The presence of hydric soils, 
and indications of wetlands hydrology on some of these sites' suggest that if 
cultivation was discontinued, these areas might revert to hydrophytic vegetation. If 
so, they could be considered wetlands under the Corps' special circumstances 
conditions. Such areas were mapped as non-inventoried to identify that future site 
specific studies would be requirea. 

Final Mappin&. After each blue line Section mat» was completely inventoried, the 
blue line was digitized by an Engineering TechniCIan. Information on each wetland 
boundary was incorporated into the Oty's GIS (Geographic Information System) 
computer mapJ?ing program, and was plotted with an overlay of property . lines. At 
the end of the mventory, the sections comJ?rising the study area were merged into a 
composite map which can be plotted at varIOUS sCale levels. 
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Background 

Wetlands are a valuable natural resource in King County. They are 
among the most productive biological systems, providing habitat for fish 
and wildlife. They serve as outdoor classrooms and laboratories for 
scientific study. Wetlands provide recreational activities such as hik­
ing, hunting, fishing, boating or observing wildlife. In certain cases, 
they support agricultural uses and provide rearing habitat vital to 
commercial and sport fisheries. Wetlands offer unique scenic value 
which has only recently been recognized. They protect water quality 
by trapping sediments and absorbing pollutants as nutrients. I n many 
cases, wetlands help recharge groundwater supplies and maintain stream 
flows. Finally, wetlands control runoff and store flood waters, thereby 
reducing potential damage from flooding and erosion in downstream 
areas. 

Wetlands in King County also face many problems. One long-standing 
problem has been the image of wetlands. Traditionally, wetlands have 
been regarded as lands of little or no va~ue, unfit for productive use, 
unsightly, a nuisance or a hazard. Unfortunately, this attitude has led 
to the more serious problems facing wetlands. The most common are 
the dredging, draining and filling of wetlands for urban development. 
When this occurs, valuable fish and wildlife habitat is lost. Because 
the wetland's capacity to store flood waters is removed, stream flows 
increase and cause erosion, flooding and related damage downstream. 

New development on top of filled wetlands also faces problems of un­
stable foundations, shifting l settling or inadequate drainage. Logging 
compacts soils 1 destroys plants and habitat and increases runoff and 
sedimentation in wetlands. Too many pollutants from streets and urban 
development can change the chemistry of the water in wetlands, causing 
damage to wetland plants. This l in turn affects the animals which 
depend on those plants for food and cover. Finally 1 wetlands are too 
often used as a convenient place to dump garbage or toxic wastes. 

King County recognized the value of wetlands and the problems they 
face by taking actions to protect them. The values and functions of 
wetlands were first recognized in 1973 through an amendment to the 
Kin Count Com rehensive Plan (Ord. 1838). More recently, King 
County's Surface Water Policy Ord. 2281 1 as amended) recognized the 
inherent flood storage value of wetlands and their ability to moderate 
flows in :downstream areas. The King County Sewerage General Plan 
(1979) contains a provision which prohibits the extension of sewer 
service within a designated wetland. However 1 the most encompassing 
action to protect wetlands taken by King County is the Sensitive Areas 
Ordinance (Ord. 4365). It prohibits development in wetlands unless 
special studies can show that either (1) the wetland does not serve any 
of a number of specific functions or (2) the proposed development 
would preserve or enhance those functions. 

In combination l these actions comprise a substantial body of policy 
designed to protect wetlands. However 1 for some time there has been a 
need for more effective measures to help carry out those policies. 
Since King County wetland policies were first adopted l the development 
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review process for wetlands has been characterized by a number of 
recurring questions and issues. These include whether a site is, in 
fact, a wetland, the location of the wetland's edge, identification of 
wetland plants, the values of one wetland versus another, the impact of 
new development on wetlands, and the specific measures which can be 
taken to protect them. Improved mapping, definitive classification, 
supporting data, a method for evaluating wetland values and functions 
and uniform guidelines for new development were considered essential 
for resolving these questions and improving the process for carrying 
out wetland policies. 

An important impetus for a wetlands inventory came in 1980. During, 
its review of the King County Sewerage General Plan, the METRO 
Council added an amendment restricting the extension of sewer service 
within wetlands, floodways and agricultural lands. As a condition of its 
approval Metro requested King County to provide maps delineating 
designated wetlands. Although wetland maps had been published in the 
Sensitive Areas Map Folio, they were not based on field inventories or 
systematic classification and were generally considered to be inadequate. 
As a result, the wetlands inventory was scheduled by the King County 
Planning Division for 1981. 

The Wetlands ,nventory 

The wetlands inventory was intended to accomplish a number of objec­
tives. First, it was to locate and systematically classify wetlands in 
western King County. Second, it was to collect data for evaluation in 
five categories corresponding to significant wetland values and func­
tions: hydrology, biology, visual, cultural and economic. Third, it 
would store and publish the inventory data and evaluations in a variety 
of ways which would make them easily accessible and useful to staff of 
King County and other agencies in their review of development propos­
als affecting wetlands. Finally, it would recommend uniform regulations 
for new development adjacent to wetlands for use by regulatory staff in 
the development review process. 

Inventory Products 

The results of King County's wetlands program are summarized in a 
number of publications and products. I n combination, they are the 
measures intended to more effectively carry out King County wetland 
policies. The handbook titled Wetland Plants of King County and the 
Puget Sound Lowlands contains illustrations and descriptions of common 
wetland plants, plant associations and wetland types in King County. 
It is designed to be used in the field by lay persons to identify wet­
lands. The map folio titled Sensitive Areas-Wetlands Supplement shows 
the location of wetlands mapped in the inventory and identifies each 
with a two-digit number which links it to collected data. The original 
field data are on file in the King County Building and Land Develop­
ment Division and have also been computerized for easy access, com­
putation of wetland values and preparation of special reports. A slide 
catalog contains photos of most of the wetlands visited during the 
inventory. An automated 10 minute slide show, titled "Earth, Air and 
Water, Understanding our Puget Sound Wetlands, II reviews wetland 
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values and problems I describes the different types of wetlands and 
presents King County1s wetlands program. Amendments to the Sensitive 
Areas Ordinance for new development in or adjacent to 'wetlands have 
also been proposed. Finally I this present report contains a detailed 
description of the process used to design and carry out the wetlands 
inventory. 
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Wetlands Task Force 

To develop a successful methodology for the wetlands inventory, King 
County considered essential the participation of wetland specialists from 
other agencies and groups. Late in 1980, staff of the Planning Divi­
sion's Resource Planning Section contacted a number of agencies and 
individuals active in wetland management in an effort to assemble a 
technical advisory group which' would guide the development of the 
inventory methodology. The resulting group was named the Wetlands 
Task Force and represented a number of agencies, private groups and 
institutions including the U. S. Geological Survey, Washington Depart­
ment of Game, Seattle University, Pacific Science Center and the Audu­
bon Society. Other King County agencies included the Department of 
Public Works' Surface Water Management Division. A complete list of 
the Wetlands Task Force members appears in Appendix 1. 

The Wetlands Task Force first met in January of 1981 and continued to 
meet bi-weekly until June 1, when the field inventory began. With the 
coordination of Resource Planning Section staff, the Task Force re­
viewed relevant literature, developed the scope of the methodology and 
designed many of the inventory tasks and evaluations. The results of 
the Task Force's efforts are documented in this report. 

Inventory Mapping 

The wetlands inventory focused on western King County within an area 
covered by the thirteen 'composites of U.S.G.S. quadrangles used in 
the Sensitive Areas Map Folio (Appendix 2). Those quadrangles were 
also the basis for the field maps used in the inventory. Each "quad ll 

was divided into nine field maps which were enlarged to 18 11 x22 11 in size 
at a scale of 111:10001

• In addition to topography and other features, 
the field maps contained wetlands identified on draft U.S. Fish & Wild­
life Service National Wetlands Inventory maps, wetlands identified by 
the Sensitive Areas Map Folio, the location of hydric soils identified by 
the U.S.D.A. Soil Conservation Service for the purpose of identifying 
other potential wetland sites (Appendix 3) and river and stream basin 
boundaries. A sample field map appears in Appendix 4. 

The basic unit for conducting the inventory was the stream basin. 
King County contains all or a portion of four major river basins as well 
as direct drainages to Puget Sound and major lakes. These, in turn, 
are divided., into 67 stream basins (Appendix 5). Stream basins were 
selected as the inventory units because they are an established frame­
work for the collection of data currently used in the County's basin 
planning program. They also provided a means of determining the 
order in which wetlands would be inventoried. The stream basins were 
prioritized based on the number of platted lots and building permit 
activity in 1980. This assured that those stream basins where the 
impact of new development on wetlands was potentially the greatest 
would receive early attention. Finally, the stream basin is a self­
contained unit within which a wetland may play a key hydrologic role 
within the drainage system. A wetland's hydrologic role relative to 
other wetlands could best be measured within the boundaries of the 
stream basin. 
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Field Teams 

The inventory was conducted between June 1 and September 14, 1981 
by three field teams consisting of two or three members. The team 
leader was a full-time planner from the Resource Planning Section. In 
addition to coordinating the activities of the field team, the team leader 
performed the Hydrologic, and usually the Visual/ Cultural/Economic 
portions of the inventory. The second team member was a qualified 
biologist hired during the summer specifically to conduct the Biology 
portion of the inventory. Occasionally, a third member joined the field 
team. This person was either a volunteer or staff person from other 
Wetlands Task Force agencies who conducted the Visual/Cultural/Econo­
mic portion of the inventory. 

I n most instances, the inventory required field teams to enter private 
property in order to observe a wetland and collect the necessary data. 
Because it was not possible to give advance notice of the inventory to 
the numerous owners of property where wetlands are or might be locat­
ed, field teams had to exercise caution and good judgment when enter­
ing private property. To meet this need; a set of guidelines for the 
conduct of field teams was prepared (Appendix 6). 

Inventory Forms 

Format 

An inventory form was completed for each identified wetland. The form 
was divided into three parts: 1) hydrology, 2) biology and 3) visual/ 
cultural/economic (Appendix 7). Each part was further divided into 
"field" and "non-field" tasks. Non-field tasks were those which could 
be completed using data available in the Resource Planning Section or 
Building and Land Development Division. To the extent possible, the 
non-field tasks were to be completed prior to the field portion of the 
inventory, although this was often not possible due to scheduling or 
the fact that some wetlands were discovered in the course of the inven­
tory of other sites. 

Each of the three inventory parts was designed to be carried out by a 
specific member of the inventory team. The separate parts allowed each 
member to work on and become proficient in one or two specific aspects 
of the inventory (biological, hydrologic, and/or visual/cultural/econo­
mic), to work independently and to complete the tasks in a minimum 
acceptable period of time. 

Each of the inventory parts was also designed for easy coding of inven­
tory data by a key punch operator. In order to store, organize, 
analyze and retrieve inventory data, the Resource Planning Section 
utilized the Statistical Analysis System (SAS). Because of the large 
amount of wetlands data to be recorded, the inventory forms were 
designed so that most responses could be given by use of easy-to-read 
alpha-numeric codes or by circling a letter or number. The resulting 
format not only speeded inventory work in the field, but helped mini­
mize costs for data entry. 
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General Information' 

At the top of each of the three inventory parts was a space reserved 
for data on the general location of the wetland in King County. This 
space was completed as a part of the non~fi~ld tasks. The stream basin 
name was indicated in the space provided. If the wetland had a com­
monly used name, it was noted. The wetland number consisted of space 
for four digits. The first two spaces were for a one or two-digit 
stream basin number. The number was derived from an alphabetized 
list of the 67 sub-basins in the County. The second two spaces were 
for a one or two-digit wetland number. Within each stream basin I 
wetlands were numbered consecutively and labeled on the field maps. 
The map number had space for three digits. The first two contained a 
one or two digit number corresponding to one of the 13 King County 
quads. The third space contained a letter corresponding to the map 
itself. 

The Hydrology form contained a special section at the top which was to 
be completed by the team leader at the beginning of the inventory. It 
called for basic information about the site which was critical for record­
keeping and later reference. The full names of all team members were 
listed. Access to the site was described in as much detail as possible 
using street names, physical features, estimated distances, easements, 
trails etc. A space was also provided to note the name, address and 
phone number of the property owner or resident so that a later contact 
could be' made if access was not permitted or if (s)he provided infor­
mation about the wetland which assisted or supplemented the inventory. 

Areas for sketches .were included at the end of all three parts of the 
inventory. A \-inch grid was printed in the space for the purpose of 
drawing to scale. The sketch served many purposes. Among these 
were identifying a) new wetland edges or revising existing edges, b) 
the location and size of outlets, c) potential impoundments or retention 
areas, d) significant habitat features and e) points of access. The 
sketch was also used to record the number and direction of each photo­
graph taken of the wetland. 

Geographic Locators 

Also at the top of the Hydrology inventory form were two lines on 
which section-township-range data were listed. Together, they de­
scribed the wetland's location in a format compatible with King County's 
existing computerized Land Development I nformation System (LD IS). 
Two lines were provided for large wetlands covering more than one 
section. Each line was designed to accommodate a \-la, la, ~ or full 
section listing. Following are the criteria for making the listings. 

The smallest portion of a section in which all or a majority of the wet­
land was located was listed. If the wetland was contained in a la-la 
section, the first four spaces were filled in along with the section-town­
ship-range; the fifth space was left blank (e.g., SE NW 15 23 5). 
If the wetland was contained in a la section, the first twospaces were 
left blank and the la section listed in the second two spaces (e.g" 

NW 15 23 5). When the wetland occupied a half section, the 
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first four spaces were left blank and the notation made in the space for 
\ section, either N, S, E, or W depending on in which half the wetland 
was contained (e.g., ____ W 15 23 5). If the wetland occupied a 
full section, the first five spaces were left blank and only the full 
section noted (e.g., W 15 23 5). Depend,ing on the size 
and configuration of the wetland-;-the listing may have been extended to 
the second line. 

To the right of these two lines was a space with a yin below it. The y 
stood for "yesll 

; the n stood for IInoli. If the section-township-range 
information on the two lines contained the entire wetl~nd, a "y" was 
placed in the space above; if the information did not contain the entire 
wetland, an "nll was placed in the space above. This is a signal to 
persons who refer to the data in the future that they must look outside 
that geographic area to find the rest of the wetland. 
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METHODOLOGY 


Pierce County Wetlands Inventory 
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Inventory Objectives 

The Pierce County Department of Planning and Development is in the 
process of developing a strategy for the management of wetlands within 
the County. Consequently, a wetlands inventory was conducted in 
Pierce County during tqe spring, summer, and fall of 1987 in order to 
provide information that would assist ,'with the design and implementa­
tion of this strategy. The purpose of the inventory w.as to produce 
maps on which wetland locations and boundaries could b:e specified in 
relation to property lines. The maps, which were subsequently 
organized into an atlas, will be used to alert Planning staff of 
wetlands that may be affected by land use activities. The wetland 
boundaries that were determined in the field are approximate and are 
intended only to provide an indication of the presence of wetlands. 

Pierce County's wetlands inventory was also designed to create a base 
of general information on the 'classifications, functions and values,_ 
human impacts, and other features for each wetland inventoried. This 
information, in conjunction with the wetland maps, will be available 
for use by Pierc,e County personnel, as well as s"tate and -federal 
agencies, developers, landowners, and other county residents. 

Geographic Scope 

The wetland inventory was composed of two phases; Phase I was con­
ducted for 10 weeks between March and July; and Phase II was conducted 
for 17 weeks between mid-July and mid-November. The geographic 
boundaries of the study were organized around u.s. Geological Survey 
Quadrangle maps. Approximately two-thirds of the county was covered 
dur~ng the ;nventory. During Phase I, the rapidly urbanizing areas in 
northwestern Pierce County were inventoried. The area covered 
included'Tacoma North, Tacoma South, Steilacoom, Puyallup, and 
Spanaway Quadrangles, as well as portions of Frederickson and Gig 
Harbor Quadrangles. Phase II covered the more rural areas of the 
County and included the remainder of Frederickson and Gig Harbor 
Quadrangles, in addition to Sumner, Buckley, Harts Lake, Tanwax Lake, 
Fox Island, and some sections of Orting, McKenna, Bald Hill, Kapowsin
NW, Eatonville, Burley, Auburn, Poverty Bay, and Olalla Quadrangles.
Incorporated areas, Fort Lewis, McChord Air Force Base, and the 
Muckleshoot Indian Reservation, are not under Pierce County juris­
diction, and therefore were excluded from the study (Figure 1). The 
remaining sections of the County, most of which are heavily forested, 
are under less development pressure, and therefore were considered a 
lower priority. They were excluded from the inventory because of time 
limitations. 
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Wetlands Inventory 

The study was limited to an inventory of palustrine wetlands, as 
defined by the U.S. Fish and Wildlife Service classification system, 
that we~e one-quarter acre or larger in size. A wetland is defined as 

"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. For purposes of this classification, 
wetlands must have one or more of the following
three attributes: (1) at least periodically, the 
land supports predominantly hydrophytes; (2) the 
substrate is nonsoil and is saturated with water or 
covered by shallow water at some time during the 
growing season of each year." 

Palustrine refers to 

"all nontidal wetlands dominated by trees, shrubs, 
persistent emergents, emergent mosses or lichens, 
and all such wetlands that occur in tidal areas 
where salinity due to ocean-derived salts is below 
0.05 0/00 (parts per thousand). It also includes 
wetlands lacking such vegetation, but with all of , 
the following four characteristics: 1. area less 
than 8 ha (hectares) (20 acres); 2. active wave­
tormed or bedrock shore:iine features lacking; 3. 
water depth in the deepest part of basin less'than 
two meters at low waterj and 4. salinity due to 
ocean-derived salts less than 0.5 0/00 (parts per
thousand) ." (Cowardin, et al. 1979). 

Lacustrine systems were not included in the field inventory, but were. 
included in the wetlands atlas. Riverine wetlands were not included 
in the inventory or atlas unless they formed an integral part of the 
palustrine wetland; no estuarine wetlands were inventoried or mapped. 
The decision not to include these classifications in the field 
inventory was based on time limitations and a prioritization of Pierc~ 
County's needs. The location of riverine and estuarine wetlands are 
included in the Coastal Zone Atlas, the Na tional ~ietland Inventory
Maps, or Pierce County Floodplain maps. 

Brief site evaluations consisted of verification of the presence of a 
wetland, delineation of its approximate boundary, classification to 
the level of class (Cowardin, et al. 1979), and identification of 
dominant plant species. Assessments were also made regarding wildlife 
habitat, stormwater detention capabilities, adjacent land use, height
differences between wetland and upland vegetation, water quality 
maintenance, buffers, human impacts within the wetland, open space, 
and any other unique features. A sample of the data collected in the 
field is included in Appendix E. 
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The inventory team for Phase I consisted of a project lead, project 
planner, and two field biologists. A cartographer and two more field 
biologists were added to the team for Phase II. Field personnel were 
trained in wetland plant identification, the use of the u.s. Fish and 
Wildlife Service classification system, boundary delineation, and 
aerial photographic interpretation by experts from the Washington 
Department of Ecology and .the U.S. Fish and Wildlife Service. Field 
inventories were conducted by teams of two persons. 

Paper Inventory 

Potential wetland sites in Pierce County were identified during a 
paper inventory. The paper inventory. consisted of a compilation of 
information from four sources: 

1. 	u.S. Fish and Wildlife Service National Wetlands Inventory
(NWI) Maps (1973-1981) at a scale of 1:24,000: 

2. 	hydric soils determined from the Soil Conservation Service 
(SCS) Soil Survey for Pierce County Area (1979) at a scale of 
1:24,000 (see Table 1 for list of hydric soils found in Pierce 
County) ~ 

3. 	flood plains determined from National Flood Insurance Rate Maps
(FIRM) (1987) and National Flood Insurance Program Preliminary

Floodway Maps (1986); and 
4. 	aerial photographic interpretation using 1:12,000 black and 

white aerial photographs (Department of Natural Resources, 
1985) and stereoscopes. 

Each source was assigned a color code (e.g., NWI - red, SCS - orange, 
FIRM - violet, aerial - green, areas not included in study - blue) • 
Potential wetland areas identified from these sources were drawn 
freehand using the appropriate color code on 1:4800 (1" = 400") 
blueline prints of aerial photographs, which were used as field 
maps. SCS alphanumeric codes for hydric soils were also noted on the 
blueline prints. A sample field map is included in Appendix A. 

Field Inventory 

Using the field maps, developed from the paper inventory and organized 
by quadrangles, the field teams verified the existence and the 
approximate boundaries of wetlands on a section by section basis. The 
potential wetland areas were located in the field by using road maps
and identifying landmarks on the field maps. Because field time was 
limited, evaluations were definitive, but relatively brief. The time 
spent at each wetland site varied from approximately ten minutes to 
two hours, depending on accessibility, size, and complexity. 

In many cases, an entire wetland could not be surveyed on foot. For 
example, private property was not accessed without permission. When a 
"no trespassing" sign, an obvious barricade to entry (such as a locked 
gate), or a residence or business was present on the site, permission 
to enter private property was requested. The inventory team carried a 
letter and photo identification cards to present to landowners when 
they requested permission. Appendix B contains a copy of the 
identification letter. When permission could not be obtained because 
of denial or time limitations, the wetland was assessed, if possible, 
from the roadside. 
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Soil Name 

Bellingham 

Briscot 
Buckley 
DuPont 
Hydraquents 
McKenna 
Norma 
Puget 
Reed 
Semiahmoo 
Shalcar 
Snohomish 
Tacotrla 
Tanwax 
Tisch 

TABLE 1 

Hydric Soils Found in Pierce County* 

MaE S:t!!!bol 
4A 

6A 
8A 

12A 

17A. 
22A 
26A 
30A 
33A 
37A 
38A 
39A 
43A 
44A 
45A 

* As identified by Ron Shavlik, 
communication, May 19.87 

Soil Material 

silty clay loam 
loam 
loam 
muck 

gravelly loam 

fine sandy loam 

silty clay loam 


silty clay 

muck 

muck 


silty clay loam 

silt loam 


muck 

silt 


Soil Conservation Service, personal 
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The field team occasionally discovered wetlands that had not been 
indicated on any of the sources used in the paper inventory. These 
were inventoried and included on the field maps. 

Field site assessment began with a determination of the existence of a 
wetland. The pr,esence of hydrophytic vegetation (versus hydric soils, 
e.g.) was used as the primary indicator that th~ site containep !a 
wetland. The site was considered a wetland if 50% of the aerial cover 
consisted of plants that were listed as facultative, facultative wet 
or obligate in Reed, et ale (1976). Appendix C defines these descrip­
tors and lists some of the common wetland indicator plant species in 
Pierce County and their status. The percent aerial cover was esti­
mated visually. In some cases, the composition of the understory 
vegetation was used to confirm the determination (for example, in the 
case of a forested wetland domin4ted by a facultative, species). Indi­
cations of wetland hydrology (such as water marks, algae mats, and 
debris lines) and plant adaptations to wet conditions (such as swollen 
trunk bases, shallow root systems, and adventitious roots) were also 
noted and considered in the ve~ification. 

Following verification of the existence of a wetland, approximate
boundaries were determined, also using the percentage of hydrophytic
species present. As described above in the geographic scope section, 
wetland boundaries were i~tended only to provide an indication of the 
presence of wetlands and were not mapped as absolute. Approximate 
boundaries were drawn on the field maps using a sol'id pencil l~ne. In 
many cases, portions of a wetlano were inaccessible or boundaries we~e 
difficult to determine from the team's vantage. In these qases, 
boundaries were estimated using aerial photographic interpretation or 
other information, and designated as unverified. They were drawn on 
the field maps with a hatched line. In some cases, a potential 
wetland site was inaccessible and the entire wetland boundary was 
estimated and drawn as unverified. 

Each inventory team recorded the hydrophytic plant species observed as 
well as the presence of animal species or signs of their presence.
Various field guides were used to assist with plant and animal 
identification (King County 1981, Weinman, et ale 1984, Reed, et ale 
1986, Clark 1974, Robbins, et ale 1983, Knobel 1977). Unknown plant 
specimens were identified using a key written by Hitchcock and 
Cronquist (1973). The field team also classified wetland types by
nclass" as described by Cowardin, et ale (1979). Wetland classes are 
described in Appendix D - nField Sheet Instructions. n Dominant plant 
species for" each class were noted. In addition, the field team 
briefly assessed and recorded other wetland characteristics: storage 
capacity (inlet/outlet) ~ special habitat features (for example, snags 
and islands) 7 impacts within the wetland (for example, filling and use 
as pasture), the surrounding habitat, the height difference between 
wetland and upland vegetation, open space, water quality maintenance, 
buffers, wildlife habitat, human impacts, and any other unique
features. These assessments were based on a visual evaluation and 
aerial photo interpretation with little quantification. Appendix D 
describes the factors considered in the assessments. 
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Five different field data forms were used during the wetland inven­
tory. The long form was a modification of a field survey data form 
from the Snohomish County wetlands inventory. It was used for the 
majority of wetlands inventoried. When a wetland was minimal in size 
and lacked diversity, or could be succinctly described in a paragraph, 
a short form called the "Field Information Survey" form was used. 
SOme small palustrine wetlands that were almO'st exc;lusively open water 
were not visited. These sites and wetlands that were inaccessible, 
but were obviously wetland areas as determined from aerial photographs 
were briefly described on a second short form - the "Aerial 
Interpretation" form. A third short form was used to document areas 
that also were. inaccessible, but were strongly suggestive of, but not 
definitively interpreted as, wetlands on aerial photographs. They 
were recorded as potential wetlandS on an '"unverified wetlands" 
form. No field information was available ;for unverlfied wetlands or 
wetlands identified solely by aerial photci interpretation. 

Occasionally, areas that were indicated as wetlands on the National 
Wetland Inventory Maps were determined not to be wetlands based on 
field site visits. Documentation of these sites and the basis for 
their exclusion was described on a separate form labeled "Nota 
Wetland." " 

All field survey data forms indicate the location of the site 
described according to section, township, range, and quarter-quarter
section. Appendix E lncludes samples of the field survey data 
forms. Explanations of how data was recorded are given in"Appendix D. 

, . 

Wetland boundaries determined in the field were transferred onto a 
clean blueline print of an aerial photograph. Verified boundaries 
were drawn in pink, unverified in black. After the field verification 
was completed, the wetlands were mapped onto assessor's maps, as 
described below in the cartogr,aphic methodology section. 
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CARTOGRAPHIC METHODOLOGY 


The cartographer for the Pierce County Wetland Inventory was 
assigned two general tasks: prepare the field maps for the field 
teams, and compile a Pierce County Wetlands Atlas. The procedure 
used to prepare the field maps is discussed on page 4 of this 
methodology, under "Paper Inventory.· The procedure for the 
creation of the atlas follows. 

For each 1/4-section of the inventory that contalned at least one 
wetland, on~ copy of the County Assessor's map was made. Printed 
onto 18" square sheets of mylar, these copies are at a scale of 
1: 2 ,400. 

Wetland boundaries, as drawn on the blueprint field maps, were 
transferred to the appropriate 1/4-section Assessor's maps. The 
boundary transfer and scale conversion was completed manually
with a pantograph. Boundaries were inked onto the mylars by hand 
using a t2 (0.6mm) drafting pen. A solid line was drawn to 
indicate field-vertified boundaries, while unverified boundaries 
were depicted with a dashed line consisting of a repeating 
pattern of a 1/6" line, a 1/12" space, a 1/6" line, a 1/12" 
space, a 2/5" line, and a 1/12" space. 

Text on each mylar sheet consisted of letters indicating the 
location of wetland and upland, as well as a map legend and brief 
e~planatory text. Within each wetland, an italicized "WL" was 
lettered onto the mylar, using a Leroy lettering set with size 
240C template and 12 drafting pen. Onto upland islands within 
wetlands, a "Un was drafted, using the same lettering system. 
The legend and explanatory text were inked onto the bottom of 
each sheet using rubber stamps~ their imprint is as follows: 

P!~~CE COUNTY WETLANDS INVENTORY - 1987 
, 'Fierce County Assezscr's basemap - 1987 

verifk:.<J boundary 
_ _ _ unverified boundarJ 

Wetland boundaries are approximate and are intended only to 
provide an indicution of ~ha presen~ of wetlands. Further eval.ua­
tion may be necessai)' to determine exact wetland boundaries. 

Copies of each wetland mylar sheet were run off on 18" x 18-1/2"
sheets of diazo paper. These sheets were pre-drilled to 
accommodate screw posts, used later to bind the loose map sheets. 
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To aid users of the Wetlands Atlas, a title page and index to 
inventory coverage were' included. The text of the title page 
states the minimum wetland size included in the atlas (1/4~acre), 
lists the sources used in preparing the field maps in the paper
inventory, (the National Wetland Inventory, Soil Conservation 
Service Soil Survey, National Flood Insura~ce Rate Maps and 
aerial photo interpretatiom, gives the u.S. Fish· and Wildlife 
definition of a. wetland, briefly explains the manner in which 
wetland boundaries were delineated, and acknowledges the source 
of financial aid which facilitated the completion of the 
inventory and atlas (Coastal Zone Management grant through the 
Washington Department of Ecology). A wetland boundary legend yas 
also included on the title page. 

Once all~original mylar sheets were copied to the pre-drilled 
paper, the Atlas was assembled between hard covers, bound by 
screw posts. Maps were arranged by section within each township
and range. Copies of the title page and index preceded the maps. 

Examples from the Wetlands Atlas are given in Appendix F. 

CRP:cart 
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APPENDIX D 

Field Sheet Instructions 



FIELD SHEET INSTRUCTIONS 


1. 	 Section, Township, Range and quarter-quarter section: 

2. 	 N/A 

3. 	 FWS Wetland Type 
A. 	 p'alustr ine: 

non-tidal wetlands dominated by trees, shrubs, persistent 

emergents, persistent mosses or lichens. 

non-vegetated wetlands where: 

(1) 	 the area is less than 20 acres; ana 

(2) 	 water depth in the deepest part of the basin is less 

than 6' at low water. 

Classes: If vegetation (except pioneer species) covers 30% or 
more of the wetland, the class is based on the uppermost 
lay_r of vegetation that possesses an aerial coverage of 
30% or greater. 

When trees or shr~bs alone cover less than 30% of an 
area, but in cDmbination cover 30% or more, the wetland 
is assigned the class scrub-shrub. 

When trees and shrubs cover less than 30% of the area, 
but the total cover of vegetation (except pioneer
species) is 30% or greater, the wetland is assigned to 
the appropriate class for the predominant life form below 
the shrub· layer • 

..
Class Types : 

FO (forested) - characterized by woody vegetation that is 20 
fee~ (6 m) tall or taller. Normally, this class 
possesses an overstory of trees, an understory of young 
trees or shrubs, and a herbaceous layer. 

SS (scrub-shrub) - includes areas dominated by woody 
vegetation less than 20 feet (6 m) tall. The species 
include true shrubs, young trees, and trees or shrubs 
that are small or stunted because of environmental 
conditions. 

~~ (emergent) - characterized by erect, rooted, herbaceous 
hydrophytes, including mosses and lichens. This non­
woody vegetation is present for most of the growing 
season in most years. Emergent wetlands, known as 
marshes, fens, wet meadows, and sloughs, are usually 
dominated by perennial plants. 



ow (open water) - includes area of non-vegetated open water 
and water that is dominated by plants that grow on or 
below the surface of the water for most of the growing 
season in most years. The plants are either attached to 
the substrate or float freely in the water above the 
bottom or on the surface. The vegetation types include 
algal beds, aquatic mosses, rooted vascular and floating
vascular. 

B. Lacustrine: 
situated in a topographic depression or dammed river 

channel. 


vegetative cover less than 30% aerial coverage. 

total are~ exceeds 20 acres or the water depth in the 

deepest part 	of the basin exceeds 6.6 feet at low water. 

Subsystem types* : 
limnetic 	 all deepwater habitats. 
littoral 	 wetland habitat extending from shoreward boundary 

to a depth of 6.6 feet (2 m) or to the maximum 
depth of nonpersistent emergents, if these grow 
at depths greater than 2 m. 

c. Riverine: 
Rivers, creeks, and streams are not surveyed as separate 
units in this inventory. When they are an integral part 
of a palustrine wetland, only that section of the river, 
creek, or stream within the palustrine wetland is mapped 
and surveyed. 

Subsystem types* : 
Lower perennial - the gradient is low and water velocity is 

slow, with some water flowing throughout the year. The 
substrate consists mostly of sand and mud. 

Upper perennial - the gradient is high and velocity is fast, 
with some water flowing throughout the year. The sub­
strate consists of rock, cobbles, or gravel with 
occasional patches of sand. 

Intermittent - the channel contains flowing water for only 
part of the year. When the water is not flowing, it may 
remain in isolated pools or surface water may be absent. 
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* 	 Under each class and/or subsystem type, list the three most 
dominant plant species that pertai~ to that particular class 
and/or subsystem. 

For each system, a set of modifi~rs can be used when the wetland 
is artificially made or when natural ones have been modified to 
some 	 degree by the activiti.s of humans or beavers. The 
modifiers can be used singly or in combination .where applicable: 

EX 	 (Excavated) - Lies within a basin or. channel excavated 
by man. 

IM (Impounded) - Created or modified oy a barrier or dam 
which purposefully or unintentionally ob,structs the 
outflow of water. Both artificial dams and beaver dams 
are included. 

D (Diked) - Created or modified by an artificial barrier 
or dike designed to obstruct the inflow of water. 

PD (Partly Drained) - The water level has been artifi ­
cially lowered, but the area is still classified as 
wetland because soil moisture is sufficient to support
hydrophytes. Drained areas are not considered wetland 
if they can no longer 'support hydrophytes. 

F (Farmed) - The soil surface has been mechanically or 
physically altered for production of crops, but 
hydrophytes will become reestablished if farming is 
~iscontinued. ' 

A 	 (Artificial) - Refers to substrates that were emplaced
by humans, using either natural materials such as 
dredge spoil or synthetic materials such as discarded 
automobiles, tires, or concrete. 

-3­



4.. 	 RIA 

5. 	 Storage Capacity 
A. 	 Type of Outlet: 

a. 	 none - applicable if the entire wetland perimeter has 
been walked and it is known with certainty that no 
outlet exists. 

b. 	 overland - water running above-ground: 
1. 	 constricted - water is contained within a natural 

channel. 
2. 	 unconstricted - water flows over the ground in a 

diffused pattern. 

c. 	 open channel - refers to an outflow of water contained 
within an artificial channel. 

d. 	 pipe - water flowing through a pipe of any material: 
concrete, plastic, metal, etc .. 

e. 	 other - describe. 

f. 	 unknown - applicable when an outlet is not observed, 
whether or not th~, wetland perimeter has been walked, 
and it is uncertain whether an outlet exists. 

B. 	 Type of Inlet: 
a. 	 no visible inlet - applicable where the entire wetland 

perimeter has been walked and no outlet has been 
observed. 

b. 	 seep - when water contained below-ground oozes slowly 
to the surface over a diffused area. 

c. 	 spring - where water contained below-ground comes to 
the surface in a small stream. 

d. 	 wetland (via culvert) - where water from a wetland 
flows through a relatively short pipe. 

e. 	 stream or river 

f. 	 stormwater drainage pipe - the inlet is a pipe or 
culvert that deposits stormwater runoff into the 
wetland. 

g. 	 other - describe 
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h. 	 unknown - applicable when the wetland perimeter has not 
been walked and an inlet is not observed. 

C. 	 Soils - list the code and name of the soil type(s} from the 
Soil Survey of Pierce County, Washington (Soil Conservation 
Service) 

6. 	 Special Habitat Features 
Circle all of the special habitat features that apply. Use 
the Cover Abundance Class symbols (+,a,b,c,d) to indicate 
percentage of aerial coverage of the features ,present. If 
a~ obse:ved special habitat feature is not listed in the 
field sheet, describe it under (g) Other. 

7. 	 Describe the Impacts Within the Wetland 
Describe impacts that have altered and/or degraded the 
wetland. Circle all of the applicable impacts. When 
pollution, sedimentation, or erosion are observed, describe 
those impac·ts. If an observed imp'act is not listed on the 
field sheet, describe it under (fl Other. 

8. 	 Surrounding Habitat 
Briefly describe th~ lind use.'within 200 feet of the wetland 
in each cardinal direction. Use descriptive words, such as 
residential, industrial, natural, disturbed natural, 
roadway, pasture, agricultural. Descriptive words can be 
used singly, or in combination where applicable. 

9. 	 Wetland -Upland Vegetation 
Circle the appropriate illustration(s) which describe the 
height differences between the wetland vegetation and the 
upland vegetation. Note: This does not compare the 
vegetatibn within the wetland. It do~compare the 
vegetation along the border of the wetland between the 
wetland and upland. Where the vegetation height is . 
different, be sure to circle (a) or (b) to indicate which 
height level is wetland and which is upland. For all of the 
observed heigh,t differences, estimate the percentage of the 
border that these height differences encompass. 
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10. 	 Summary Paragraph 
Open 	space: circle the appropriate description and 

describe. Factors to consider: 
What is the· wetland classification? 
What are the specific eye-catching/pleasing features of 
the wetland, if any? 
What dominates the wetland? 
Does this area act as a buffer between land uses? 
Does this wetland offer visual diversity to the area? 
Does the wetland have potential for passive recreation 
and/or educational uses? 

Biofiltration: c~ircle the appropriate description and 
describe. F~ctors to consider: 
Does water flow slowly through the wetland to allow 
more time for biofiltration? 
Is there a diversity of plant spp. present to 
bioassimilate a greater variety of pollutants?
Is there a large percentage of emergent vegetation 
present (better assimilation than scrub-shrub and/or 
forested)? 
How much vegetation is there (the more dense the 
vegetation, the more the velocity of the water is 
slowed and there is more vegetative surface area for 
pollut"ants to adhere to)? 

Buffers: circle the>appropriate description "and describe. 
Factors to consider: 
What type of veget:ation borders the wetland? 
How wide are the buffers? 
How much of an, impact does land-use abutting the 
wetland have on the wetland? 

Wildlife Habitat: circle the appropriate description and 
describe. Factors to consider: 
Is the shape of the wetland convoluted, giving it a lot 
of edge?
Does it have vegetative cover for animals? 
Does it contain a variety of habitat types?
Is the wetland isolated from humans and pets? 
Is it now used as or does it have the capability to be 
a migration corridor? 
What animals or signs of animals are present?
Is this a large wetland (the larger the area, the more 
individuals it can support and the greater the 
possibility of isolation in the inner regions)?
What, if any, are the special habitat features here? 
Is it, or could it potentially be, used as over­
wintering grounds or as a stopover during migration? 

Stormwater Detention: describe from the viewpoint of both 
natural and artificial stormwater detention; factors to 
consider: 
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What is topography of the wetland; is it in a 

depression, and how deep is it? 

Is there evidence that this wetland can retain water? 

Does it have an inlet? 

Does it have an easily dammed outlet? 

Is this a large wetland? 

Is this wetland in an urbanized area ~aking it valuable 

for stormwater retention? 


Human Impacts: describe the impacts to the wetland as 
outlined in question 17. 

Unique Features: describe the special habitat features as 
outlines in question 16. Also include any unique char­
acteristics of the wetland (example: uncommon/rare 
plant or animal species, especially good habitat value, 
etc.) not indicated in any other category in question ~lO. 

Note: 	 It is important to initial the top of question ilO, and to 
initial and date the "Field data compiled by" line at the 
end of the field sheet. Also, remember to initial and date 
the sectional field maps upon completion of the field 
inventory and mapping of that particular section. 

CRP:Wetfield 
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APPBNDIX B 

Field Survey Data Forms 



AppendlxlY 

Plant IDdlcator catagories* 

ObUgate wetland (OBL) - Occur almost always (estimated probabUity >99%) 
under natural conditions in wetlands. 

FacullaUve Wetland (rACW) - Usually occur in wetlands (estimated 
probabllity 67010-99%), but occasionally found in nonwetlands. 

FacullaUve (rAC) - Equally likely to occur in wetlands or nonwetlands 
(estimated probability 34%-66%). 

FacuilaUve Upland (rACU) - Usually occur in nonwetlands (estimated 
probability 67%··99%), but occasionally found in wetlands (estimated 
probability 1010-33%). 

ObUgate Upland (UPL) - Occur in wetlands in another region, but occur 
almost always (estimated probability >99%) under natural conditions in 
nonwetlands in the region specified. If a species does not occur in wetlands 
in any region, it is not on the National List. 

• Reed, f.B., 1988, Wetland Plant Ust - Northwest Region. USfWS, 
Washington, D.C. 



Sample Pages From 


The National List of Plant Species 

That Occur In Wetlands .. 1988 


Washington 


by Porter B. Reed, Jr. 


for 


The National Wetlands Inventory 

U.S. Fish and Wildlife Service 



I Pa9~ 

NATIONAL LIST OF PLANT SPECIES THAT OCCUR IN WETLANDS: 1988--WASHINGTON 

SCI-NAI1E AUTHOR (/IMIIJ)IHjAMf R'lINO NAT-INO HAS IT 

ABllS MABtUS 
ABI(S I.ASICC,4RI'A 
AC£1i ClRCINATIJ!f 

(OOUCL.) r ORSE S 
(HOI)( .) NUT T. 
PURSH 

flR.PACIFIC SILV(P. 
rip.. SUSALP INf 
I1APLE. VINE 

FACU 
FACU 
fACU-

UPL.FACU 
UPL.fAC 
fACU> .rAC 

Nl 
NT 
NT 

AClIi ClA/JP.IJlf 
K(R IflCIKJI'Hr£L1J!f 
K(R N(ClJA'{).1 

TORR. 
PURSH 
L. 

IIAPH •ROC~Y I10lINI AIN 
I1APl[ .IlIC LLAf 
SOX-ELDER 

fAC 
FACU 
FAC­

fACU,rAC 
f ACU.fAC 
fAC,fACW 

NT 
NT 
NT 

ACHI LUA Ifl LUfOlllJ!f L fARROW. COI1rION FACU fACU· PNf 
.4CCWITIJIf C(.1lIJ!fBIANlJII NUTT • I10NK SHOOO •COlUI16 I A f ACII FACW PHF 
llCORlJS CALAltUS L. SII£ETfLAG oaL OBL PIEf 
.4{)IANrIJlf 1'[{)ATIJ!f 
ACOS£IiIS AlJR4Iff IKA 
A&OS£RIS£LATA 
A(J()S[RIS ClAiJCA 
ACIf//tWIA CIfiPVS[PAlA 
ACROHOIfI)[IJ!f X IfACt1fJNII 
ACROPYfK)N CANINIJ!f 
ACROPYRCW DASrSTKHYIJ!f 
ACROPYRCW Ii(1'(NS 
ACROI'rIaJN SIfITH" 
ACROPrltW Sf'lC4TUII 
ACROPYRCW T1f,4t"fft ( AlIllJ!f 
ACROSTIS AlB.4 

L. 
(Il00;,) CREEHE 
(Nun.) GRUNE 
(PURSH) D. DlfTR. 
WALLR. 
(VASEY) LEPACE 
B£AUV. 
(HOI)(.) SCRIBN. 
(L.) B[AW. 
RVDB. 
(PURSH) SCRIBN, &J.C. SI1ITH 
(LINK) I1ALT{ EX H.f. LfW!5 
L. 

HRN. NORTHERN I1A IO[N-HAIR 
fALS(-DANDELION.OP.ANC£-flOWfR 
fALSE-OANDEt ION. TALL 
fALSE-OANDELION,PALE 
CP.OQV(BIIR. TALL HA IRY 
WILORYE .I1ACOUII 
IlHEAlCRASS,CUTT INC 
\/H£ATCRASS, THICK-SPIt.:{ 
OUACJ\ CRASS 
\/H[ A T CRASS.IlE STE RN 
WHEATCRASS,BLU[ -BUNCH 
IlHEATtRASS. SUNOCR 
REDTOP 

fAC 
fAC 
FAC 
FAC 
NI 
FACU 
fAC­
fACU-
FACU 
fACU 
FACU­
fAC 
fACW 

FACU.fAC 
FACU.fAC 
FACU.fAC 
FACU.fAC 
fACU,fACW­
fACUJAC 
FAGU,fAC 
OPL.FAC 
UPL.FAC 
UPL.FAC­
UPL.FACU 
fACU.fAC 
FACW.08L 

PNF3 
PNf 
PHf 
PNf 
PHF 
PNG 
PIC 
PNC 
PIC 
PNC 
PNC 
PNt 
Pit 

I/MOSTIS &'1/([ ~lIS 
A{;R(ISflS ClA.'4TA 
AeROST IS HAfl4T A 
AMOSTIS CICANTfA 

HARTII. 
TRIN. 
TRIN. 
ROTH 

R(NTCRASS. HORTHfRN 
R(NTCRASS 
!l£NTCRASS.SPI~[ 
B£NTCRASS.SLAC~ 

FACll 
NI 
fACW 
NI 

fACU 
OBL 
fACW 
FAC? 

PNC 
PNt 
PNt 
PNC 

AGROSTIS HY[1f4llS 
ACROSTIS IDAlf..XNSIS 
AeROST/S II ICROI'HY llA 

(WAL TER) 8 S. P. 
IIASH 
STEUD, 

6[NTCRASS.IIINTER 
!!(NTtRASS.IOAHO 
BEHTGRASS. StlALL -LE~r 

FAC 
fAG> 
FACW 

FACU,rACW 
rAC.fACIl 
fACW 

PNt 
PNt 
ANC 

AeROSTIS ORrCJN[NSIS 
AGROSTIS SCABl?,4 

VASEY 
IIILLO. 

BENTCRASS.OR£CQN 
B£NTCRASS, ROUCH 

fAC 
fAC 

fAG.OBL 
fAC.fAC+ 

PNt 
PNt 

AeROSTIS S[~/V[IfTIClllATA 
At;ROSTlS STOl~Wlr[RA 
M lANrHtJS ALT ISS/If A 
AlISifA CRAIIIN[UII 

(fORSK.) C. CHR. 
L. 
(tlILL.) SWINGLE 
CII£L. 

BENTGRASS,WAT£R 
S£IITCRASS, SPREADING 
TR££ -Cf' -HEAVEN 
WATER-PLANT AIN. NARROIH£Af 

FACII 
rAC+ 
NI 
oaL 

fACW.OBL 
fAC• .rACW 
fACU 
OBL 

Pit 
PNt 
IT 
PNEr 

ALISifA I'LANTAGO-AQUATICA L. WATER-PlANTA IN.BROAD-LE AF OBl OBL PNEr 
Al/./1J!f IXJIJClASII 
Alt/1J!f C[r[lfl 
ALtIIJlf SCHL'l{Nt..'IPRASU~ 

HOI)( • 
S. WATS. 
L. 

ONION.OOOCLAS· 
ONWH.t[yER 
CHIVES 

fAC+ 
HCU 
fACW+ 

fAC+ 
rACU 
FACU.rACII> 

PNf 
PHF 
PNF 

ALtIIJ!f V4UDU!( 
ALNIJS INCANA 
ALNIJS IIM-'WBlrOU A 
ALNIJS RUBRA 
ALNUS RtJ(i()SA 
A/NIJS SINUATA 
A/NlIS TlNUlrOllA 

S. WATS. 
(L.) I1O(NCH 
HUTT. 
BONG. 
(OU ROI) SPRENt. 
(R£G.) RVOB. 
NUTT. 

ONION, TAl L SWAI1P 
ALDER. SP[CKLEO 
ALDER •WHIT( 
ALD[R,RED 
AlDER,SPECt\LED 
ALOER,sm.A 
ALDER, THIN-L£Af 

OBL 
fAGW 
fACW 
fAC 
OBL 
FACW 
fACII 

OBL 
fACU.FACIl 
FACW 
fAC,rACW 
FAC,08l 
fAC,fACW 
fAC.fACW 

PHF 
NS 
NT 
NT 
NT 
NT 
NT 

AIiJl'£CURtJS A£OIJAlIS 
AlC¥'£CIJRtIS ALI'INUS 
AI.f)p(ClJRtJS CAIIOLlNIIIIIIJS 

SOBOl. 
J,r. StllTH 
WALTER 

F(\XTA II •SHORT -AWN 
f"lCTAll,MUNTAIN 
fOXTAil. TUfTED 

OBL 
fAC" 
fAC+ 

08l 
fACW 
FAC+.FACII 

PNG 
PNII 
AHG 

AIiJl'£CURUS C[NICULATUS 
AliJI'CCIJRtIS Ifr~~SUIf()If)(S 
AliJI'CCIJRtJS I'RAT[NSIS 

L. 
HODS. 
l, 

FOXTAIL,II£ADOW 
fOXTJm,l1OUSE 
fOXTAIL.I1EADOW 

FACW. 
fAC" 
FACW 

rACW+ ,OBL 
r ACW- .FACW 
fAC,fACII 

PHC 
AIG 
pIG 

ABI:CS AMABILiS 
ALOPECURUS PRATENS:r:S 
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SCI~"AI!( AOtl¥.lR--------­ ...--.------­
41.iJP[CURlJS SACCA7US 
AffA/fIlNTHlJS .41.B1JS 
.4'lARft/ltHl)$ f!L m1fl1CS 
41WIIINTHlIS CAL/rORlfICUS 
III'f4RAiffHUS R£TNCIf tHUS 

VASEy 
L. 
S. IIAlS, 
0100.) S. IIAlS. 
L. 

UiM(I'HIA"f._---_.__._._---"'"------­
fO~lAIL.PAtlll(' 
AI1.RAHtil IIH 11 t 
.\I1AiiAHtH· PR')~ lRATt 
~;,!:.ilAHrh. CALIrORNI~. 
'."AR~NtH I!(tH1OOT 

R')IHO 

fACW-
FAtu 
FAtw 
FAeIi 
FACU­

HAT-litO 

FACII- .(ElL 
FACO-.,FACU 
tAtU,FACW 
FACII 
FACtI- .rAC­

H~Blt 

AlIt 
'NF 
AIF 
ANI 
ANF 

41181lOSI A .~flm'lSI IrOLl A 
AIf8R()S I A PS II.OST ¥.HY A 
Nf8ROSIA TfWIQ4 
AIf{I./IiCHI£Ii .4LNlrouA 
.4MANNIA CtYXINCA 
4IWJPHILA A.'i:NAltIA 
Nf~/MCAIA SPrCTABILIS 
4NACAW~ M';[NSIS 
4Nl>Rt")ff[OA poL/rOLlA 
ANlJIlOS:x:£ rI LlFu'f!fIS 

l. 
DC. 
l, 
(HUtl.) Non. 
ROTTB. 
(L.) llNl\ 
FISCH. &C.A. 
l. 
L. 
RETZ. 

"(Y£P 

"AGWE£O, ANNUAL 
I(AGIIt£O, NAMO-SP I~! 
IlACwHO.(;PEAT 
>lRVICE-&E~Rf SASKATOON 
APlI1ANNIA PIiRPlE 
BE AI~lIG~ASS, EUROPEAN 
f IDOl. ( -N(ClUEAS IDE 
PlftPEP.Htl,sr.ARLET 
ROStPlARY,8OG 
ROCk-JASPlINE,SlEND£R 

FACU­
FACU­
FAC 
FACti 
081 
FACLJ 
FACU 
tAe 
08l 
FACW 

FAC\I­ tACU" 
FACU-:F AC 
FAC,FACII 
UPL,FAC­
rACII.. ,OBL 
FACU-.r ACU 
FACU 
UPL,FACW­
OBL 
UPL,OBL 

ANf 
PNI 
ANF 
HS 
ANf 
PIC 
ANf 
AIF 
NS 
AHF 

ANrAJSAC( S(Pf[NTflllWALlS 
.4N(1'f()N[ OR£GANA 

L. 
GRAY 

R~-JASPlINE,PYC")'FlOWER 
fHIPibLE-WEEO,OREtvN 

FAC-
FACu 

lJPL,FAC­
FACU.OBL 

ANF 
PHT 

~1'f()N[ PARVlrLO~A 
4!([1t.W( PIP(RI 
4NtJl LICA A!fclJt'.4 

"ICHX. 
BRITTON 
NUTT. 

rHI~LE-WEEO,~AlL-FLOWER 
TlIIPlbU -WEED ,P IPER'S 
:.NtElICA,lVALL 'S 

FACII­
FACU­
tACW 

FACU.rACW-
FACU­
FACW 

Pili' 
PNF 
PNF 

4NC(LlCA ClfilJf' I..l rA 
4NGlLlCA /J.CI()A 
WfNNARIA C~Wt IIffKJSA 
·'INT(NNIIUA PtrlCHURIf1A 
4HT[NN.4RIA 1dI1JR1ft[LtA 
ANTH£"'S COl//LA
IWTHtJXI/NTHlJI'f (){)()NATIHI 
AI'ARfJI 0 IIIIt 8t'RCAlJ: 
AP(XyNfJlt CANNA811W.Hf 
APOCrIW.Hf SIBlfllCIdI 

HUTT. 
L. 
E. HElS, 
(Il00(,) GR[[Hf 
RYOIL 
L. 
L, 
(BONG,) TORR. AND GRAY 
l. 
JACO. 

AMCflICA,~HtElING 
AHG£LICA,SEAWATCH 
PUSSY-To{S,FLAT- TOP 
puss f - T()( S , $H'JIIY 
PUSSy- TO[ S, RROWN 
I1AYII[[O 
GRASS,SWEET vERNAL 
APARGIOIU",COftI1OH 
rlOOBAN( ,CLASP IN!HEAF 
OOGBAH£, PRA I R I E 

FACW 
FAC 
FAt 
FACU 
FACU 
FACU 
FACU 
OBl 
FAC" 
FAt, 

FACW 
FACU,FAC 
fAC-,FACIi 
rACU,FAC 
FACU-,rACU 
un,FACU" 
UPL.FACU 
08L 
FACU,FAC­
FAC-.F AC­

PNF 
PNF 
PNF 
PHF 
PNF 
AIF 
PIG 
PIF 
Pili' 
PNF 

AOUILlGIA r~SA 
4RAiJIS CRllClsaOSA 
.4RABIS OIl'ARICARPA 

FISCH. 
C(JIST ANtE & ROlLI HS 
A, N[LS. 

(;~UIIB IN[, CR II1SON 
ROCKCRESS,CROSS-HAIR 
flOCt-CRESS,L '"ESTONE 

FAC 
FAt 
FAeU 

FACU,FAC 
FAC 
FACU 

PNF 
PHT 
BNF 

ARABIS I.1fIftIIII'f(JII 
ARABIS HIRStffA 

GRAY 
(L.) SCOI'. 

ROCKtRESS, ORUKNONO'S 
ROCt,CRESS, HAIRY 

FAeU 
FAeU 

FACU 
FACU 

BNF 
Pili' 

4RABIS HOL8t'"lLLfI I¥.lRNEII. ROCKtRESS,HOl8O£Ll'S FACU­ UPL.FACU 8NF 
4R.411IS lJ:IfIf()NII 
ARABIS LYRATA 
ARAtI A NlIDIC.4IJLlS 
ARC1OS1APHr Lt'S INA-URSI 
.4R£NARIA PAWDICOLA 

S. WAlS. 
l. 
l. 
(l.) SPREIIG. 
ROB. 

ROCKCRES$,L£PlI1OH'S 
ROCkCRESS,LYRE-LEAf 
SARSAPARILLA,WILO 
BEAR8(RRY 
:'~T,SWAI1P 

FACU­
FACU 
FACU 
FAtU' 
OBL 

UPL,FAeU-
FACU- ,FACU 
FACU,FAC 
UPL;fACU 
oaL 

PHT 
Bill' 
PNF 
NS 
Pili' 

AR!NARIA S(GPrLurOLlA 
ARfICRI A ItAllIT II,A 
ARIt..'lfIACIA RlJSTICMA 

l. 
WILLO. 
P. GAERTN •• B. ~Y[R &SCHERB. 

SANDw(~T THY~-LEAF 
THAlrY ,wtSTERN 
IIORSERADISH 

FAtU 
FACU 
HI 

rACU,rAC 
FACU 
FAe 

AIF 
PNr 
PIEr 

~/CA ~L£XIC4IJLIS 
ARWICA CH~/ssawlS 
A~/CA DIVCRSlrOLIA 
ARWICA LATlrOLIA 

HUTT. 
LESS, 
GR(EN( 
BOIIC, 

~RHICA,STREAftBAHK 
AI!NICA.LEAFY 
ARNICA,STICkY-LEAF 
ARHICA,/tOUNTAIH 

FAtW 
FACW 
FACII 
FAC­

FAC.FACII 
FAeIi 
FAeU,FACIi 
FAtU.FAe 

PNF 
PNF 
Pili' 
Pili' 

ARWICA UWClfOL/.4 
ARWICA IfOLLlS 

O,C. EAT. 
HCIQ( • 

AkNICA.SEEP SPRING 
~.RHICA,HAIRY 

FACII 
FAt 

FAt.FACW 
FAC,F ACW 

PIlI' 
PHI' 

APT["!SIA BIEHNIS 
...mrlf'SIA CAHA 

WllLO. 
PURSH 

~JR"WOOO,8IENNIAL 
SAGEBRUSH,SILVER 

FACW 
FAC 

FACU- ,FACW 
FACU,FACII 

AIF 
HS 

ALOPECURUS SACCATUS 
ARTEMISIA CANA 
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ART[lfISIA fX!(JCLASI.4NA 
.48T[lfISIA L/NDW.4NA 
Alr.lNCtlS DIOICIJS 
.4SCtIPl.4S 'ASOC/flAtUS 
.4SCtIplAS SP[CIOSA 
ASpARAClIS (YflCINAtlS 
ASptINll.III TRICHt.;'If14¥[S-RAIfOS(JIf 
AST[H BflACHtACTIS 
AST[R (HILENSIS 
AST[R [ATCWII 
ASUR FALCATUS 
ASTlR 'OLlAC[US 
AST[R fR(}NDOStlS 
.4ST[R JlJNClfORlflS 

SESSER 
BESSER 
(IIAL TER) f[RHAlO 
DrCNE • 
T(VlR. 
l. 
l. 
BLAKE 
N((S 
(CRAt) T. IiOII£Ll 
lINOl. 
LINDl. 
(NUTT.) TORR. & CRAY 
RYD6, 

l/iiHf1ln')l) • O,lIlGL AS • 
LIORII\.IoXlO.COlUl'lBIA RIVER 
C.jATSBC I.P./l .HkIRY 
/Ill ~lIlED. HAP.I-!ClIH (Af 
IIIlMIEED. SillilY 
ASPARAGUS-HIlN. GARDEN 
:'PL[EHIIORT •tREE H 
.~STER.RAYLESS ALKALI 
ASTER,COIIHON CAllfORHIA 
.\.~TER.EATJH 
ASTER.WHIT[ PRAIRI[ 
ASTER.LEAn· BP.ACTED 
AS1£k.L£Arr 
~$TER.RUSH 

fACW 
08l 
fACU' 
fA(.­
fAC' 
fACU 
fACU 
fACII 
fAC 
fAC· 
fACU­
fACII­
fACII. 
oaL 

fAC.fACII 
OBL 
UPl.fACII 
fAC- .fAC 
fAC.fACII 
fACU- .fACU 
liPl.fACU 
fAC.fACII 
fACU.fACII­
fAC.fAC+ 
fACU- .fAC 
fACU.fA(.1I 
fACII+ .OBl 
08l 

PHr 
HHS 
PHf 
PHr 
PHr 
Plf 
PHr3 
AHf 
PHf 
PHr 
PHf 
PHr 
AHr 
PHr 

AST[R IfO{)(STUS 
AST[R «CI{)[NT,IllS 
ASTlR pAVStlS 
AST[R SI8IRICIJS 
AST[R StlBSPICATtlS 
ASTRAGAlUS AGRlSTIS 
ASTRAGAlUS ALP/NlJS 
ASTRAGAlUS CAli4{)[NS/ S 
ASTRAGAlUS DIAPHM'lfS 

LINOl. 
(HUTT.) T(~R. & CRAY 
(BLAKE) CRONQ. 
l. 
NEES 
DOUGL. 
l. 
L. 
00UCl. rx HOCI\. 

ASTER.GREAT NORTHERN 
A;'TER.W£ST[RH I10UNTAIH 
AST(R IIANt-flOUERED 
ASTER: S I BER IAH 
4STER. DOUGLAS' 
IIILt..V{TCH.r I[LD 
I1ILt..V(TCH.AlPIN( 
IIIUiV{TCH. CANADA 
I1IUVCTCH. TRANSPARENT 

fAC­
fAC 
fAC-
NI 
fACII 
fACII­
fAC­
fAC"'­
fACU' 

fAC.fAC+ 
rAC 
fACU,fAC+ 
fAC 
fJlC,fACII 
fACU.fACII­
fACU,fAC 
fACU.fACII 
fACU+ 

PHr 
PHr 
PHf 
PHf 
PHf 
PHf 
PHf 
PHf 
AHr 

ASTRAC.4lUS tIM.WII 
ASTRA&AlUS RtJ6BINSII 
ATHYRllJII DISTlNTIfI..1LIlJlr 

GRAY 
(OAKES) GRAY 
TAUSCH 

." IlI(V[TCH LEMMON' S 
MILt..V£TCH)OBBIN~ 
fERN.ALPINE LADY 

fACII 
fACt 
fAC 

fACII 
UPl,fAC+ 
fACU.fAC 

PNf 
PHf 
PHf3 

ATHrRll.III "to-f[IONA 
ATRlptIX Al~(;("1[A 
ATRll'tIX &If(l/NII 
ATRlpLEX pATtlLA 
ATRlptIX /ir.1S0 
ATRlpLEX TRlINCATA 
AZOltA 'ftlCtllOI{)[S 
AZOtLA 1f[1ICAliA 
BARBARfA ORTfKX[R.4S 
BARBARfA VULGARIS 
BASSIA HYSSOPlfOllA 
lJ[CAlIANNI A [RtICIfORlf/S 
lJ[CAIfNPfIA SYl/GI/CHN( 
6£R&IA T[XANA 
6£RtJtA [RlCT A 
8£7VtA GLANOtIlOSA 

(l.) ROTH 
NUTT. 
C.A. "EYER 
L. 
L. 
(TORR. EX S. WATS.) GRAY 
LAII. 
SCHLECHT. & CHAII. EX K. PREst 
l£D£B. 
R. BR. 
(PALLAS) KUNTZE 
(L.) HOST 
(STEI.IO,) rERNALD 
(H()()(.) SEUBERT 
(HUOS.) COV. 
IIICHX. 

HRN,SUBARCTIC LADY 
SALTBUSH, SllV£R-SCAL[ 
SALTBUSH.CHELIN'S 
SALTBUSH.HALB[RD-LEAf 
(VlACl£, roMa IHC 
ORACHE,W£DCE-LEAf 
HRH.rERH-L1I(E I1OSOIJITO 
rERH.l1EX ICAN II()SQU ITO 
WINTER-CRESS. AllER ICAN 
ROCl.[T. YElLIlI 
SI1OTHER-W£(D,flV£-HORH 
GRASS. BECI(IIAHH' S 
SCOOGHCRASS •AllER ICAN 
8£RGIA. TEXAS 
PARSNIP ,CUT-LEAr WATER 
BIRCH.TUNORA DIlARr 

fAC 
fAC-
HI 
fACII 
fACU­
fACU­
08l 
08l 
f AC"''' 
fAC­
fAC'" 
HI 
OBl 
oaL 
oal 
08l 

fAC.fAC+ 
fACU,fAC 
fACII 
fAC.fACW 
fACU- ,f ACU+ 
fACU+ ,rAC 
08l 
oal 
f ACII. OBl 
fACU,fACII 
fAC,fAC'" 
08l 
08l 
oaL 
oaL 
fAC,oal 

PHr3 
AHf 
AHr 
AHf 
Alf 
ANf 
PN/II 
PN/II 
BNEf 
Blf 
Alf 
G 
AHt 
AHr 
Plf 
HS 

8£7VLA (xcf{)[NTAlIS 
8£7VtA pAPrRIf[RA 
"tJ£NS C[RNlJA 
8fDlNS'RONDOSA 

H()()( • 
PlARSIIAlL 
L. 
L. 

BIRCH. SPRING 
BIRCH,PAPER 
8ECCAR-TIC~S :iOODIHC 
BECCAfI-TICI\S.DEVIL'S 

fAC'" 
fACU 
fACII+ 
fACU+ 

fAC.fACII 
fACU.fACU+ 
fACW+.08l 
rACW.fACII+ 

NT 
HT 
Alf 
ANf 

BIDlNS TRlpART"A 
BfDlNS), AIIpUSSllfA 

l. 
GR[£N[ 

BECCAR-TlCI(S. THREf-LOOf fACIl 
fACII+ 

fACW.08l 
fACW+ 

Alf 
ANf 

Bt.lCHNlJII SPfCANT 
80ISIIWALfA {)[NStrlORA 
IrJISDI.4AUA &lABt:tlA 
80fSIIIHAlIA STRICTA 

(l.) ROTH 
(LlHDI...) S. IIATS. 
(NUTT.) WALl'. 
(GRAy) tR([NE 

HRM.D£ER 
SPIIIE -PRIPIROSE D£NSE -!",(l!.I[R 
SP II(E -PR lllROSE : SIIOOTH 
SPlkE-PRIIIROSE.BROOK 

fAC+ 
fACII­
fACII+ 
fACIl 

fAe.fAC+ 
fACW- .oal 
fACII,oaL 
fACIl 

PNf3 
ANf 
ANf 
AHr 

ARTEMISIA DOUGLAS lANA 
BOISDUVALIA STRICTA 
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sq-IWI[ Alm«lR • 0I1II0N 'NAIIE R'.I IN() NAT-IND HAfjlT 

/J(JL..wtJR.4 tVl!GIINA 
BOmCHllJIf lfJIl[ALE 
&JTIIYCHIIJ/'/ ~~OLATlJlf 
eNIIYCH I/HI LVIiAR/ A 
s..Wi'fCHIIJII I'IATRICIWIIFOLlIII'I 

$, WATS, 
MllDE 
(S,C. Gll(l.) RIII'R. 
(L.) SWARH 
A. BRAUN 

bOlANORA NORW(IlN 
[,RAPEr ERr;. Nfok IIl(RN 
'\'JONlIOP.l • TR IANGlf 
:1OJNIIORT 
I'IOONIIOP.T .IJA 1.SY ­U Af 

fACW 
fAe 
fACII 
f Ae 
fAeu 

fACW 
fACU- ,fAe 
HC,fAew 
fAC,fAell 
t ACU 

PIff 
PHfl 
PHrl 
PIff) 
Plff3 

s..'TRrCHIIII'I I'IULTJF/~ 
8..1TIIYCHIIIII SIIfPLEX 
&JTIIYCHJtJIf VIRf;INI.4IiJj/'I 
eorA/NIA ELATA 
eoyAIN I A IIAJO{I 
eRASEHIA SCHRfB£91 

(J.r, C"El.) ROPR, 
L HITCH!:, 
(t.) SWARTZ 
(NUTT. 1 CRE£N[ 
GIiAY 
J.r. GMl. 

r.RAP£rER~L[ATHfRY 
GKAPU£RH,l£AST 
fERN,RATTLESNAKe 
Bii.::nfOAII SANTA lUCI~ 
S~fOA":"OUNTAIH 
WATERSHIHD 

r .'.:: 
tAe" 
fACU 
fACII 
r A(W 
OBL 

r~CU,rAC 
,AeUJ AC 
fACU 
f ACII 
fACII 
OBI. 

PND 
PNf3 
PNf) 
PNr 
PNr 
PNZf 

eRl:IfWS CILlAllIS 
efiONS JJII'ONICUS 
8f101f1JS 1IIJIJf~ 
BROffI,IS /(ULCIW/S 
C.~·I L[ EtJ(NTVLA 
CllAlL[ ItAlUlIltA 
CALA/tAfifiOST /S CANAlJ(NSI S 
CALAltACROSTIS CRASSleLl/I'IIS 
CAL4(fAGfI()STlS IN£.tP.4NSA 
CAL4¥~STIS NtCLECTA 
C.4!A/'I.4CROSTIS Ntff;'AENSIS 
CALAftACROSr:IS SCRIBNERI 
CAtANDRINA CILIATA 
CALUTRICH{ .4NC[PS 
CALLITRICM[ hf~A~ROVITICA 
CALL/TRICHE hfT£fIOI'I(YLLA 
CAlUTRICH[ STAliNALlS 
CALUTRICH[ VERNA 
CALTHA LEnOSEPALA 
CALTHA PAWSTRIS 

l. 
TIIUIIB, 
l. 
(H(l(J( .) SHEAR 
(1IIGEl.) ~. 
stOP, 
("'CHX,) BEAUV. 
TltURII, 
A, GRAY 
(£HRH.) P. CARTH., B. "EYER &SCHERB. 
(J, PRESL) J. PR£SL EX ST£lIO. 
W.J, IlEAL 
(RUIZ & PAVON) OC, 
f(RNALO 
L. 
PURSH 
SCOP. 
t. 
OC. 
L. 

BRM,fRINGED 
BROII£,JAPAN[Sr 
BROIII:,RIPGlIT 
BHOII£ ,COlUIIIII A 
S£AROOK[T,A"ERICAN
SEAROCk£T,[UROPEAN 
P,[(DLRASS.BLUE-JOINT 
$"ALl-RE[OCRASS,THURBfR'S 
,IIALL-R[[OGRASS,NARROIH;P I~f 
R[{OCRASS,SLIIIST£" 
<;IIALL -R[EOGRASS.PAC If I.C 
S"ALL -R[[OGRASS .SCRI8NlR' S 
"AlOS,REO 
~AT(P,'STARIIOR1, TI/O·fDGl 
lolA TfR-STARIIORT ,AUTUIINAI 
IoIATER-STARIIORT .tARCER 
IIATER-STARIIORT,PONO 
IoIATER-STARIIORT ,SPINY 
IIARS"-IIAR IGOlD. SLENDER-S£PAl 
IIARSH-IIAR I GOlD .COIIIION 

fAe. 
fACU 
NI 
fACU­
fACU 
fACU 
fACII+ 
OIlL 
fACII 
fACW 
fAC~ 
fACI! 
I'll 
0Il1 
OBL 
OBL 
OBl 
081. 
OBI. 
OBl 

IACU,fAew 
UPL,fACU 
fAeU? 
fAeu- ,rAeu 
fACU 
fACU,fACII 
fAe,08L 
OIlL 
fACW,fACW+ 
fACW,OBL 
fAC,fACI! 
fACW,08l 
f ACU 
08t 
OBL 
OBl 
OBL 
OBL 
OBL 
OBL 

PNC 
AIG 
AtC 
PH(; 
ANSf 
AISf 
PNC 
PNC 
PNC 
PNC 
PNC 
PHC 
ANSf 
ANZf 
PNZf 
PIZlf 
PNZf 
PNZlF 
PNff 
PNr 

CALYPSO 8IJlJJOSA 
CALTST[CIA SEPltJIf 
CMASSIA LEIC1nLlNII 
C4/'IASSIA (}tJAltASH 
CAlfELINA SATIVA 
CAltISSOWIA SugACAUllS 
CN/PANt/LA lASlOCIWPA 
CAltPANt/LA PARRY/ . 
CWANt/LA ROTVNDIFOLI A 
CANlfADIS SATIVA 
CAPSELLA fJURSA-PASTORIS 
CAfN)AltINE IINCULATA 
CARDAIt/NE BrLt/D/rOLIA 
CAfN)AItINE IJR(IKR / 
CAfN)AltIN[ COROtrGUA 
CIWlMIflNE tYAlU/ 
CARDAIt/NE OCC/o!NTAlIS 
CARDAIt/NE OLlCOSP(RltA 
CAfN)Nf/NE PfNSt'lVANICA 
CARfK AENA( 
C,4/?fX AIJD{/SRA 

(l.) OAKES 
(l.) R, IIR, 
(BAK£R) S. WATS, 
(PURSH) GR£( NE 
(L.) CRANTZ 
(PURSH) RAVEN 
CHAII. 
CRAY 
l. 
L. 
(L.) IlEDIC, 
H(l(J( , 

l. 
S. WATS, 
GRAY 
S, WATS, 
(S. WAIS.) T. H(W:tl 
NUTT, 
1IUHl, EX IIILlD. 
HRHALD 
I\ACKENZ, 

SliPPER,rAIRY 
BIHOII[ED:H£DG[ 
CAftASSIA,lEICHTLIN'S 
CAIIASS IA, COIIIION 
f AL S[ -fLAX ,LARGE -SEED 
SUNCUP ,lOHC-L[Af 
BEllfLOW£R.COMOH AlASKA 
BELLfLOII[R,PARRY NORTHERN 
B[LLfLOWER,SCOTCH 
"ARIJUANA 
PURSE,COMOH SHEPHERD'S 
BITTER-CRESS,S£ASIDE 
BITTER-CRESS,ALPINE 
BITTER-CRESS,BP'EW(R'S 
B I HER-CRESS, HE ART -LEAf 
BITTER-CRESS,LYAll'S 
B I HER-CRESS,w(STERN 
B I TT£R-CR[SS,fEW-SEfD 
ii ITT[R-CRESS ,PENNSYLVAN IA 
SEDGE.BRONZE 
SEDGE, BlACK -AND-ioIH IT[ -SCALE 

fAC+ 
fAe 
fACI!­
fACIl 
fAC­
fACI!­
rAeU 
fAC 
fACU+ 
fACU 
fAC­
fACW 
HI 
fACW+ 
fACW 
fAew 
fACW+ 
fACW 
fACII 
NI 
fACU 

fACU.fACW 
fAeU.08L 
fACI!- ,fACW 
fACW 
UPL,fAC 
fAC,fACW 
UPL,fACU 
fACU,fAC 
UPL,fAe 
f ACU- ,r AC­
rACU,fAC 
rACW 
fAe,fACW 
fAe,08L 
fAeW,08L 
rACIl 
fACI!+ 
fAeW 
rACII,08L 
rACW? 
UPL.fACU 

PNf 
Plf 
PNr 
PNf 
AIF 
PNf 
PIff 
PNr 
PNf 
Alf 
AIF 
PNf 
PNr 
PNf 
PNf 
PIff 
PNr 
ANt 
AIff 
PNGL 
PHCL 

BOLANDRA OREGANA 
~ 

CAREX ALBONIGRA 



NATIONAL LIST OF 

SCI-N~ 

CARH A!lI'Uh'U4 
CARCX Al'[RT,4 
CAf{(X I(I(JAT IIIS 
CA!1[ I AllCTA 
CAf{(X ATH[Ht.1!J(S 
CAf{(X ATHf«~Sr.CHr,4 
CAf{(X ATHATA 
CARCX ATROS(ItIMA 
CAf{(x MJI?(A 
CAREX 8£8BII 
CAf{(X tfJlANNRI 
CAf{(X IKJNAN![NSIS 
CARCX BRrVIOR 
CAf{(X 8Rl1Nll[SC[NS 
CAf{(X 8tJXBMHlII 
CAf{(X C.4LIf(IRNICA 
CARCX CA!lPt'lOCARPA 
CAR£X CANCSC[NS 
CAREX CAPlTAfA 
CAf{(X CCIfOSA 
CAf{(X CRAJ/[ I 
CAREX CRAlifORDII 
CAf{(X CUSICA II 
CARC,r DeNS.4 
CA.'lEX DeJ/(I.4N4 
CAR(K DIAND.r;A 
CARU DISP(RlrA 
eARO OOIIClASII 
CAREX [Cj.JIN.4T A 
CAf{(X (lII1rC.4flP.4 
CAf{(X lXSICCATA 
CAf{(X f(STlICAC[ A 
CAf{(X raA 
CAR(X rlAVA 
CAR(X r()(Nt A 
CAf{(X CAR8(R/ 
C'Af{(X HASS£I 
C'AflCX HAYDeNIANA 
CAIi(X HENDlHSON/I 
CAflCX H£T(fION[URA 
CAflCl HINDSII 
CAflCX 1KXVJ11 
eABU /lYST(RICINA 
cmx IllJ)TA 
CA/{U I!(T(R/OR 
CA!I(X I!(T(RRI/PTA 
CARlX JONfSI! 
CARlX Alll./XCI/ 
CARlX U(VICUtJIIS 
CAIIlX LIIHtJCINOSA 
C AIIl X LAf'P(WICA 
CAIIlX lASIOCARf'~ 

PLANT SPECIES THAT 
AUTHOR 

800TT 
800TT 
YAHLfNB. 
BOOTT 
SPR(NG, 
OLIlEY 
L. 
IIACK[Nl. 
NUTT , 
(L.H, BAILEY) OLN[Y [X HRNAlD 
OLIO 
BRITTON 
(DEIIEY) MCKENZ, £X LUNElL 
(PERS,) POIR. 
I/AIUNB. 
L.H. BAILEY 
TH. Inll 
L. 
l. 
800TT 
DEW('
r(RNALO 
I1ACI([NZ, [X PIPER & BEATTIE 
{L.H. 8AIUYl L.H. RAllO 
SCHlIE I N tTl 
SCHRANK 
DEIIEY 
BOOTT 
I1URRAY 
TH,In/l 
l.H, BAilEY 
SCII<UHR EX IIILLO. 
L.H, 8AILEY 
L. 
WILLD, 
FERNALD 
L.H. 8AILO 
OLN[Y 
L,H, BAILLY 
w. BOOTT 
C,8, CLARK( 
800TT 
11UIL, £x IIILLO, 
L,H, 8AILO 
L.H, BAILEY 
BOCeK. 
l.H, 8AILEY 
II, BOOTT 
II[INSH, 
I1ICHX. 
O. LAN!: 
[HAH, 

OCCUR IN WETLANDS: 1988--WASHINGTON 
(/)III\<1II-NAI1£ 

;'EOGl,8IC-UAr 
;E(lCE. e~UIIB I A 
'(DCI.WAllR
:.lOGI )«lRTlq liN elliS T(RI 0 
;(OGE •SlOUCIt 
'[oGE. $LENDER-8(A~ 
s[DCf ,BLACt,- SCAL[ 
~tDC( ,81Ao.-SCAU 
~[()C( .(;(lD[N-fRlll T 

SEDGl. 8EB8' S 
~[DCf ,BOlANDER'S 
~[OCE, YUM~ 
<;[IlGE, SHORT -8EAK 
SU)CE •BROlIN ISH 
SE Del ,8R011N BOG 
S[DG[ .CAlIrORNIA 
~DCE •CRUE R LIJ(E 
S£Dc( .I«JARY 
SEDeE .CAPITAn 
<;£DCE , BE AflOED 
SEDGE ,CRAIIE 'S 
SEDGE .CRAWfORD'S 
SEDeE ,CUSICK'S 
<;EOc( •DENSE 
',((lCE, ~I\ORT -SCAlf 
SEDer .LESSER PAHICLHJ 
SE DeE •SOH -LE Af 
SEOGE ,OOtJGlAS' 
SEDeE.LlTTH PRICMY 
SEDCE ,WIDE -fRUIT 
SEDCf ,BEAK£O 
SEDeE ,n.scu[
SEDeE ,&AHN-SH[ATH 
SEDel, YELLOW 
SEDCf .ORY-SPIKE 
SEDG£,£LK 
S(DeE ,HASSE'S 
SEDGE.HAYDEN'S 
SEDGE,H£ND[RSON'S 
SlOG( ,DlfHR£Hl·H[RV[O 
SE~E ,HINDS' 
SEDCf ,HOOD'S 
s£ocr ,PORCUP INE 
SEDe£ ,SIIALl-H£AO 
SEDCf.INLAND 
SEDG£.GREtN-fRUIT 
s£ocr ,JONES' 
SlDCf.K(LlOGG'~ 
SEDc(, SIIOOTH-STEI'I 
S[DeE ,1KlOl Y 
S£ Df,r •LAPL AND 
SEOc( ,IKlOlLY-fRCll 

R91NO 

fACW+ 
fACW 
OBl 
fACW' 
oal 
rACY 
rAC 
NI 
fACW' 
oaL 
rAC 
NI 
OBL 
OBl 
08l 
OBL 
FACII 
rAew+ 
rAC 
OBl 
FACW 
FACU 
oaL 
OBL 
FAC­
oaL 
fACW 
rAC-
NI 
FACII+ 
OBl 
NI 
fACW 
oal 
NI 
f /!cW­
fAeIl 
fAC-
NI 
FAe 
~L 
NI 
oaL 
fAC 
fACW-
OBL 
fACW+ 
rACw· 
fACW 
OBL 
NI 
OBL 

NAT-tND 

fACW+,oal 
fACW 
tXll 
f ACW' ,oal 
oaL 
FAC,f'ACW 
rACU,rAC 
r ACU,r ACII 
rACW,OBl 
OBl 
-r AC} ACII 
rACII 
UPl.08L 
rAc.oaL 
rACII.oaL 
FAt,oaL 
rACII 
FACW+,08L 
rAc,rACII 
OBL 
r ACW,oaL 
FAw.rAC­
oal 
OSl 
UPl.rACII 
08l 
f AeW,08l 
rACU,rAC 
oaL 
rACW,fACII+ 
OBL 
fAC,fAeW 
fACW,08l 
OBL 
fAC+? 
FACII- ,fACII 
FACII 
fAC-,fAeIl 
FAe? 
FAC,fAeIl 
OBL 
rAe? 
08l 
fflC.08L 
FACI/- ,oal 
oaL 
rACW.fACW+ 
fACII- ,OBL 
rACw 
08l 
OBL 
OBL 

PlIge ~ 

HA8IT 

PNCL 
PNCL 
PN[CI 
PNCL 
PNECL 
PNGl 
PNCl 
PNCl 
PNCL 
PNCL 
PNCL 
PNCl 
PNEGL 
PNCL 
PN[GL 
PNGL 
PNtL 
PNCL 
PliCL 
PNECL 
PNCL 
PNCL 
PNGt 
PNtL 
PNtL 
PNtL 
PNtL 
PNCl 
PHGL 
PNCL 
PNGL 
PNGL 
PNCL 
PNGL 
PNCL 
PNCL 
PNGl 
PNCL 
PNGL 
PNCL 
PN[Cl 
PNCL 
PNEGL 
PNCL 
PNCL 
PGl 
PNtL 
PHGL 
PNCL 
PNGl 
PNCL 
PN[CL 

CAREX 
CAREX 

AMPLIFOLIA 
LASIOCARPA 



f,""!1e 
NATIONAL LIST OF P~ SPECIES THAT OCCtm IN WETLANDS; J988--WASHINGTON 
SCI-NAI'!{ AUTIOI U!IIf\(lIl-NAI'If. F:~INO NAT-INO HAIsIT 

UGH IINTICULARIS !'!IOIl. ':! ocr. SHQl[ IAl4+ f ACW+. 081 ~l«il 
(~~X IlPOflINA l. ,[OCr .II~,F.( '~,-r(;JI uc rr.c..OOt P!Cl 
CAlief IIPrAIIA WAlt.ENlI. :[otr .BRI<;fU-:1Al~ GSl oel PNCl
{4R[l IIPrfll'(){)A I'lAOI[NZ. iiOG[. :'W~:l SCAlf r~c FAt,fACW PNt!.
(4RfA UINJPH/tA r. J. HER!'!, ~lOG(. AI'Pkl~,,,:ro r A(.:.I r ACWJiIll PHCI 
CARE,r LI!ft.1S.4 L. ,roc! ,1'UO OSl 001 PMGl 
CARCX LWIOA (WAHl[NlI.) WlllO. ,EOG[.lI VIU ool 06l PNGl 
eARO WIUL/NA OlN(Y ~tOG[.I/I'X)()-kUSH 08L OBI "NGl
CAtiD LYNG/it[ I >iORNEI'!. ',!OG( .LVN(;!<i[ 'S 06l 061 PN(;1
CAR[.r I/ACROC! PHAl.• "ill.O. "'[o(;[.8IC-'1(AO r AC' fAC-,fA( PNGl 
CAf{[X IMCIVCHA[TII C.A. I'InER ~[()G[ tl A'iU LONG-AWN r ACW- f ACW-.r ACW PNGL 
C4RO .''1£0104 R. SR. <;E(;G{ .INlERI'I£OIAT[ r lIew fACW PNCL 
CARO fl[R7[NSII f'RtSCOTT ';[OI;[ .I'I£P,TEN'S fACW f AC.JACW PNGL 
(All( t IIICROI'r[RA I'IACkENZ. '{OGE.SI'IAlL-WING fAC fAC,fACW PNCl 
CARC) ~/S[RA8ILIS I'lAOI[NZ. :(OC[ . S1 ARv£ [) fACU fACW PNGl 
CARCk NAHf)INA fR, s[oC£ .NARI) f ACU tJPl,fACU PHGl 
CARn NfBIfASC[NSIS DEllEr S[OGr. Nr8RAs~~ 081. 08l PNGl
CA/lC.t 'f[ININA L.II. BAILEY ';[01;[. SI[P.RA fACW- fAC,fACW' PNGl 
.:~~X ,'IWIif.'JPHORA IIA(K[NZ, S[OC[,AlPINE-N[PVl fACW f ACW PNGl 
C4R[t NICRA (l.) R[ !CHARD <;(OC[ .8lAC~ NI fACW+ PNGl 
C,4'1!X NIGRIC,4NS C.A, IIEYER SEOG[.BI j\(.~ ALPINE fACw rACW PNGl
ot;'(). AlJRV[GICA RETZ. ~[OG[.SCANO!NAV!AN f ACW FACW PNCl 
CAfi[J NtJ()1I1.4 W. BOOTT SfOG£, TOliRENT fACU FA(W PNGI 
CARH t'SliUPTif L.H, 8AIlEY ~[OGf . SlOItCH I)8l \Jill PNGt 
; ARn PICHr STACHt.A CHAI'!. Ex STEU(J, ~[oC£. fHtCt.-HEAD fAe fACU.fACW PNGl
CAR[,! PANSA l.H. BAtLEY SEOCE •SAND-DUll( fACU FACU PNGl 
CARCX P.4IXIF/iJRA lIGHTF. S[oG[, FEW-FL OWfR 08l 08l PNGL 
CN/(X PAlJP£RClJtA MICHX. SEOG[ ,POOR 08l 08l PN[GI.
CAReX PHAICCCPHALA "IPER ';EOCr,I'IClUNlAIN HAR[ f ACU UPL,fAC PNGl 
C4R[X PHl'LIJ:WANICA W. BOOTT SEoGE,COASTAl SfElIAT[ OBI OI!L PNGl 
CARCX PLllRIFI.ORA HUl.TEN S[OCE,SEVERAl fLOWERED OBl OBL PNGl 
C4R£X POLrllORPHA IIUHl. SEDGE, VARtA8L£ HI FACU PNGl
CARn PRA[ccprORtlff IIACKENZ. $[OCE.EARt. Y fACW+ FACW".OBL PNGl 
Clfll[X PRA[GRlCllIS W. !IOOTT ~[OG£.CLUSTEREO fiELD FACW FACW- ,f ACW+ PNGl 
CA/lCX PRArlCtJtA RY08. ~(DG[.NORTH[RN !l[ADOW HCw fACU,fACW PMGl 
C.4II!X P/lCSlIl ST[UO. S[OGE .PRESL 'S fACU fACU PHCl 
CAli[X PRIONOPHt' LtA TH. In.I'! $[ OGr •SAW-L[ Af fACW FACW PNGl 
C4R[>. PS[UIXJSCIRPOI{)[A RY08, SEDGE.WESTERN SINGl[-SPIKE fACtI fACU PNGl 
C.llRfx PrRCNAICA WAIIlENlI SEDGE.PYREHAEAN FAC FAC,FACW PNGl 
C4R[X RArNOlDSl1 DEWEY SE DCE •RA VN!l.OS ' fACU fACU,fAt PNGl 
CARC); RCrRORSA SCHlIE I N III SEOCE,RETRORSE FA( fAC,OBl PNCL 
CARCX RICHAROSONII R. BR. SEDGE.RICHAROSON'S NI UPl,FAC- PNCl 
CAR[X ROSrRArA J. STOKES SEOCE ,BEAKED OBl OBl PN£Gl 
CARC). SAXArI LIS l, SE OGE ,RUSSET FACW+ f ACW,I>Bl PNGL 
CARCX SCIRPOIIJ[A IIIOIX. SEOGE.CANAOIAN SINGLE-SPIKE FACU+ tACU,fACU" PNGl 
CAReX SCOPARIA SCllHlHR EX WllLO. SEOCE,POINTEO BROOM fACW FACW PNGl 
C.llRfJ SCOPtIlIJRtJIt TH. In." SEOCE,HOlI'I'S ROCK) I'IClUNTAIN fACW FACW PNGL 
CARCX' SH[t1J()NII I'IACl(ENZ. Sf DGE, SHELDON'S OBL OI!L PNGl 
CAR[X SllfULArll IIACkENZ. SEOCE. SHORT -8[A~ OBl FACW.OBl PNGl 
C!ofl[x StrCH[NSIS PRESCOTT SEOC[, SIThA 08l OBL PN[Gl
Oil!' ~ SP£CTAB IIIS DEWEy SE OG[ •SHOllY fACW FACW PNGl 
(,IRU snWS4 C.A. !l(YER SEOGE.lOftG-STVlE FACW+ FACW,FACW+ PHGl 

CAREX LENTICULARIS 
CAREX STYLOSA 

http:SEOG[.BI
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APPENDIX A 

WETLAND INVENTORY DATA FORK 

Wetland No.: ____ _ Map No. :___ 

1/4_ 1/4_ S_ T_ R_ 1/4_ 1/4_ S_ T__ R_ 

1/4_ 1/4_ S_ T_ R_ 1/4_ 1/4_ S_ T__ R__ 


Location: ___________ 

Parcel No(s).: ______________________________________, 


Date Inventoried: ___________ Zoning:__ Plan Map: __

Weather Conditions: _______________________________________ 


==~========================================================= 
L BYDROLOGICISO.IL lDNCTION 

1. General wetland type or characteristic: 

A. River_____________ E. Wet Pasture 
B. Stream~__________ F. Pond/Lake_______

G. Other______________C. Marsh/Swamp/Bog
D. Drainage Channel/Ditch 

2. Types of water bodies associated with the wetland (Inlet
(I); Outlet (0); Undetermined (U»: 

A. River I/O/U E. Pond/Lake 1/0/U 
B. Stream~~____~~ I/O/U F. None (Groundwater
C. Drainage Channel/Ditch I/O/U Exchange) I/O/U 
D. Drainage Pipe I/O/U 

3. Distance to nearest drainage facility: 

A. 0-100' C. 500'-1000' 
B. 100'-500' D. >1000' N SEW NE SE NW SW 

4. Evidence of water movement through the wetland: 

A. No outlet. 
B. Outlet with standing water/water below outlet. 
C. No visible water movement (but water moving from outlet),
D. Visible movement of water through wetland. 
E. None. 


Comment:_'____._______________________________ 


5. Extent of pollutant discharge into the wetland. 


A. No known discharge.

B. Probable discharge.

C. Visible discharge. 

Source: ______________________________________________ 
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6. The substrate is saturated with water or covered by 
shallow water at some time during the growing season of each 
year: 

No Yes (Probable) Yes (Confirmed) Inconclusive 

7. Is there visible surface water? 

Yes__ 

8. Field evidence of inundation or saturation (i.e. water 
marks. drift lines. algal mats): 

9. The substrate is predominantly undrained hydric soil: 

No Yes 	 __ Field Inventory (See below) 
__ Soil Conservation Service Maps 

Test Pit #: __ 

Series/Phase: ________________________________.______________ 
Is the soil on the hydric soil list?______________________ 
Is the soil:

Mottled? No___ Yes___ Matrix Color________________________ 
Gleyed? No____ Yes ___ Gley Color~~------~~~----------
Saturated? No_ Yes_ Sulfer smell? No_ Yes_ 
Entisol with Mottling? No_ Yes_ 
Chroma_ Hue_ Value__ 

Test Pit #: __ 

Series/Phase:_·______________~~--~------__----.------- ­
Is the soil on the hydric soil list? 

Is the soil:


Mottled? No_ Yes ___ Matrix Color__._·_________________ 

Gleyed? No___ Yes ___ Gley Color~~----~~~~--_=-----
Saturated? No_ Yes_ Sulfer smell? No_ Yes_ 

Entisol with Mottling? No_ Yes_ 

Chroma_ Hue____ Value__ 


============================================================ 
NOTES.: 
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Wetland No. __ 	 Map No. __ 

1. At least periodically, the land supports predominantly 
hydrophytes: 

No Yes* (Probable) Yes* (Confirmed) _Inconclusive* 

*See attached worksheets. 

2. Degree of bydrophytic vegetation cover on the wetland 
(See attached worksheets): 

A. >75' B. 50-75% C. 25-50' D. 0-25% 

3. Agricultural use is present within the wetland: 

No 

Yes 	 (Extent of Coverage): A. 0-25' B. 25-50' 
C. 50-75% D.. >75% 

4. Quality of wetland for breeding/spawning,
wintering/transit or habitat for anadromous fish, trout, 
game fish, game birds or other mammals of significant
commercial or recreational value (see attached plant list): 

A. Breeding Area No Yes (Probable) Yes(Confirmed)
B. Spawning Area No Yes (Probable) Yes(Confirmed)
C. Wintering/Transit No Yes(Probable) Yes(Confirmed)
D. Habitat 	 No Yes(Probable) Yes (Confirmed) 
E. 	 RarejEndangered No Yes (Probable) Yes(Confirmed)


Species* 


*Based on U.S. Department of Interior Fish and Wildlife 
Service and the Washington State Departments of Wildlife, 
and Natural Resources reporting. 

Observation: 

5. Surrounding habitat: 

A. Open Water: N SEW NE SE NW SW 
B. Agricultural N SEW NE SE NW SW 
C. Grass: 	 N SEW NE SE NW SW 
D. Wooded: 	 N SEW NE SE NW SW 
E. Brush/shrub: N SEW NE SE NW SW 
F. Developed/Urban: N SEW NE SE NW SW 
G. Filled/unvegetated: N SEW NE SE NW SW 
B. Freeway!Railroad: N SEW NE SE NW SW 
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-------

6. Special habitat features: 

A. Snags >25' high E. Logs
B. Snags <25' high F. Canopy cover 
C. Rock outcrop G. Other 
D. Perches H. None. 

7 . Animals observed on the wetland site: 

Birds Fish/Amphibians!Reptiles 

Mammals Other Species 

============================================================ 

NOTES: 
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------------------------------------------------------------------------------------------------------------------------

Wetland No._ Hap No. __ 

1. Size of wetland: 

Average Width: ____ feet. N/S E/W 

Average Length: ____ feet. N/S E/W 


____aoresEstimated Area: 

2. Distanoein miles to nearest sohool: 

A. 0-.5 miles: N SEW NE SE NW SW 

B.. 5-1 miles: N SEW NE SE NW SW 

C. 1-2 miles: N SEW NE SE NW SW 
D. >2 miles: N SEW NE SE NW SW 

3. Distanoe in miles to nearest park: 

A. 0-.5 miles: N SEW NE SE NW SW 

B.. 5-1 miles: N SEW NE SE NW SW 

C. 1-2 miles: N SEW NE SE NW 5W 
D. >2 miles: N SEW NE SE NW SW 

4. Types of aooess to the wetland: 

A. Pedestrian Trail: N SEW NE SE NW SW 
B. Bioyole Trail: N SEW NE SE NW SW 
C. Road: N 5 I W NE 5E NW 5W 
D. Boatable Wateroourse: N S I W NE SE NW SW 
E. None. 

5. Types of aooess within the wetland: 

A. Pedestrian Trail 
B. Bioyole Trail 
C. Road 
D. Boatable Wateroourse 
E. None. 

6. Surrounding land uses: 

A. Vaoant: N SEW NE SE NW SW 
B. Agrioultural : N SEW NE SE NW SW 
C. Industrial/oommeroial: N SEW NE SE NW SW 
D. Residential: N SEW NE SE NW SW 
E. Park Land: N SEW NE SI NW SW 
F. Freeway/Railroad R/W: N S I W NE SE NW SW 

NOTES: 
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------------------------------------------------------------------------------------------------------------------------

L-lISB AlQ) JlILDLID.JiIB'lICI-.CLA1iSH'.lCATlO.B 

Wetland No._ 	 Map No. __ 

I. 	System,____________________________________________ _ 
Subsystem,______________.____________________________ _ 
1. Class____________------________ % Cover__________

Subclass________________________________________ 
Subclass________________________________________ 
Subclass________________________________________ 

Moditier________________________________________ _ 
2. 	Class, ___________________________ % Cover__________ 

SubclassSubclass---------------------------------------- ­
Subclass________________________________________ 

Moditier__________________________________________ 
3.Class__________________________ % Cover__________ 

SubclassSubclass____________________________________ ___ 
Subclass____________________________________________ 

Modifier________________________________________ 
4. 	Class__________________________ % Cover____________ 

Subclass_________________________________________ 
Subclass________________________________________ 
Subclass________________________________________ 

Moditier5. Class__________________________ % Cover____~______
Subclass________________________________________ 
Subclass_________________________________________ 
Subclass________________________________ _ 

Moditier__________________________________________ 

NOTES: 
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------------------------------------------------------------------------------------------------------------------------

Wetland No. Hap No. __ 

1. Is wetland hydrology present? 


_No _Yes (Probable) _Yes (Confirmed) __Inconclusive 


2. Is hydric soil present? 


_No _Yes 


3. Is a predominance of wetland vegetation present? 


_No _Yes (Probable) _Yes (Confirmed) __Inconclusive 


4. The wetland is classified as: 


_ Non-wetland 

_ Fish and Wildlife Service 

_ U.S. Army Corps of Engineers 


NOTES: 
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r. WlTLABILStmDI 

The following map indicates such features as the general 
wetland shape, location of survey transects, wetland 
dimensions, public access, and the location of specific 
survey information (i.e. soil test pits; inlets; outlets; 
habitat features; etc.): 
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Wetland Now __ Map Noo __ 

VEGETATIVE COVER 

.___.tUU.:r__ SPECII5.__________I.ND.S1AI..._._XCQ.yEB_____ ....6l'Al'.U.S 

Vegetation unit community indicator status: ______________ 

Proportion of vegetation unit to the entire wetland: % 

Do the dominant species indicate that the vegetation unit 
supports hYdrophytic vegetation? No___ Yes ___ Inconclusive__ 
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WETLAND INVENTORY DATA SHEET 

Wetland Name Date Time 

Wetland Location 

S T R 

Weather 

Field Person 

Access 

Sub-basin 

Non-Field Data 

1. Estimate: A. width 2. The outflow of the wetland enters: 
B. 1ength ___________ A. River or stream 
C. area _____ acres B. Wetland 

C. Lake 
D. Pipe 

3. Location of wetland within the sub-basin: 4. Distance in miles 
A. Upper A. ______ nearest elementary! 
B. Upper middle high school 
C. Middle B. ______ nearest coll ege 
D. Lower middle 
E. Lower 

5. Indicate site type 6. Distance in miles: 
A. 1. Upland A. nearest upstream 

2. Bottomland tributary, waterbody 
B. 1. Isolated B. nearest downstream 

2. Lakeside tributary, waterbody 
3. Streamside 
4. Deltaic 

8-B4 



----------

•• 

7. 	 List any anadromous fish, trout or game fish. gamebirds, or mammals of 
significant commercial or recreational value. Also list any rare, endangered, 
or threatened plants and/or animals. For each, note the number of species 
observed and whether the wetland serves as any of the following: 

species (code) 

A. 	 Breeding/spawning area 
B. 	 Wintering/transit 
C. Potential Habitat 

For rare/endangered species note if they are: 

D. 	 Recorded/confirmed 

E. Recorded/unconfirmed 

(above information based on data from Oept. of Fisheries and Game reports) 


2 3 4 

Field Data 

Which of the following figures best represents the number and distribution of 
vegetative types surrounding the wetland? 4 5 

•. , . .''_ is -~ 
2. 	 Which of the following figures best represents the shape of the wetland edge? 

3. 	 Which of the following figures best represents the difference in height between the 

wetland vegetation and surrounding vegetation? 
, 2 	 3 4 __ 

wenend «~ ..fff Iwe,,;} 
4. 	 Indicate the different types of water bodies associated with the wetland. 

NO 	 YES 

A. 	 Lake 
B. 	 Reservoir 
C. 	 Pond 
D. 	 River 
E. 	 Stream 

8-B5 



5. 	 Indicate different types of access to the wetland. 
NO YES 

A. Trail 
B. Road 
C. Boat on associated lake 

6. 	 Indicate the different types of access on the wetland. 
NO YES 

A. Trail 
B. Road 
C. Boat 

7. 	 Indicate and describe types of environmental problems observed on or near the wetland. 
NO YES 

A. Visual 
B. Air 
C. Noise 
D. Water 

8. 	 A. Is agricultural use present on the wetland? 
NO YES 

B. If yes, determine the extent of its coverage 	over the wetland. 
1 2 3 4 


0-25% 25-50% 50-75% 75-100% 


9. 	 A. Is the extraction of peat/organic soil occurring on the wetland? 
NO YES 

B. If yes, determine the extent of its coverage 	over the wetland. 
1 2 3 4 


0-25% 25-50% 50-75% 75-100% 
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10. Determine type of outlet, its size and condition: 
A. 	 Type Size B. Condition 

1. 	 None 1. Open 
2. 	 Overland 2. Partially blocked 

a. 	 Defined 3. Totally blocked 
b. 	 Undefined C. The outflow from the wetland 

3. Open 	 channel ___________ enters: 
4. 	 Pi pe 1. Stream 

2. 	 River 
3. 	 Lake 
4. 	 Wetland 
5. 	 Pipe 

11. 	 A. Height above outlet invert to point of undesirable flooding of improved 
property: feet. 

B. 	 Average side slope (rise/run) from minimum storage level to elevation of 
undesirable flooding. feet/ feet. 

C. 	 Height of maximum water level under existing conditions above the outlet 
invert feet. 

D. 	 Water surface height above or below outlet invert. feet. , 
of undKirllble flooding I.) 

Hei{llt of maximulTI water level above the outlet invert Ie) 

Water surface hei{llt above or below outlet invert Id) 

"~i~i~;-~~ --­ Outlet 

12. Determine the degree of water movement through the wetland: 
A. 	 No outlet/outlet with standing water/water below outlet invert 
B. 	 No visible movement (but water moving from outlet) 
C. 	 Visible movement of water through wetland 

13. Water quality: determine the extent of pollutant discharge into the wetland: 
A. 	 No known discharge 
B. 	 Probable discharge _____________________ 
C. 	 Visible discharge ______________________ 
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• • 

Sensitive Areas Notebook 

14. 	 Indicate FWS wetland classification 
A. 	 System B. System 

l. Subsystem 	 l. Subsystem 
2. 	 Class (FWS/Amherst) / 2. Class (FWS/Amherst) / 

8-1 Subclass B-1 Subclass 
8-2 Subclass 8-2 Subclass 
8-3 Subclass 8-3 Subclass 

3. 	 Class (FWS/Amherst) / 3. Class (FWS/Amherst) / 
C-l Subclass C-l Subclass 
C-2 Subclass C-2 Subclass 
C-3 Subclass C-3 Subclass 

4. 	 Class (FWS/Amherst) / 4. Class (FWS/Amherst) / 
0-1 Subclass 0-1 Subclass 
0-2 Subclass 0-2 Subclass 
0-3 Subclass 0-3 Subclass 

15. 	 Which of the following figures best represents the number and distribution of 
subclasses within the wetland? 

1 	 2 3 4 5 

~ ~ ~~ 
~ ~ ~~ 

16. 	 Which of the following figures best represents the degree of vegetative cover 
on the wetland? 

1 2 	 4 5.-3 

Q
60-80%border 6O-8O%patches 	 40-60%patches 

Q.." Q 
7 	 86 

less than 20%20-40%border 20-40% patches 
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17. 	 Note surrounding habitat/land uses, their %of the total surrounding, and if 
buffer, %of edge and approximate width. 

Surrounding % of total If buffer, If buffer, approx. 
habitat/land use surroundings %of edge width (1 - 100') 

within 1000 ft. 

A. water 
B. grass 
C. woods 
D. brush/shrub 
E. agriculture 
F. urban high den 
G. urban low den 

18. 	 Special Habitat Features number 

A. Snags more than 18' dia. 
1. less than 25' high 
2. greater than 25 1 high 

B. ~nags less than 18' dia. 
1. less than 25' high 
2. greater than 25' high 

C. Rock out crop 
D. Perches 
E. Logs 
F. Beaver muskrat lodge 
G. Other 
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Trees 

Alnus rubra (Red Alder) (Ar) 

Fraxinus latifolia (Oregon Ash) (F1) 

Populus trichocarpa (Black Cottonwood) (Pt) 

Populus tremuloides(Trembling Aspen) (Pq) 

Tsuga heterophylla (Hemlock) (Ts) 

Thuja plicata (W. Red Cedar) (Tp) 


Herbs 

Geum macrophyllum (Lrg Lvd Geum Yellow) (Gm) 
Iris pseudocarpus (Yellow Iris) (lp) 
Lysichitum americanum (Skunk cabbage) (La) 
Maianthemum uniflorum (Wid Lily of Valley) (Mu) 
Nuphar polysepalum (Yellow Pond Lily) (Np) 
Nymphaea odorata (White Pond Lily) (No) 
Oenanthe sarmentosa (Water Parsley) (Os) 
Polygonum hydropiper (Marsh Pepper) (Ph) 
Potentilla paulustris (Potentilla) (Pp) 
Prunella vulgaris (Self-heal) (Pv) 
Ranunculus aquatilis (Water Crowfoot) (Ra) 
Ranunculus orthorhynchus (Aquatic Buttercup) (Ro) 
Ranunculus repans (Rr) 
Sium suave (Water Parsnip) (Ss) 
Solanum dulcamara (Bittersweet Nightshade) (Sd) 
Trientalis arctica (Bog Starflower) (Ta) 
Typha latifolia (Cattail) (TO 
Utricularia Minor (Bladder wort) (Urn) 
Veronica americana (Am. Brooklime) (Va) 
Veronica scuttellata (Marsh Speedwell) (Vs) 
Viola paulustris (Marsh Violet) (Vp) 

Shrubs 


Acer circinatum (Vine Maple) (Ac) 

Cornus stolenifera (Red os. Dogwood) (Cs) 

Gaultheria shallon (Salal) (Gs) 

Kalmia occidental is (Swamp Laurel) (Ko) 

Ledum groenlandicu (Lab. Tea) (LI) 

Lonicera involucrata (Twinberry) (Li) 

Malus diversifolia (Crabapple) (Md) 

Rhamnus purshiana (Cascara) (Rp) 

Rubus spectabilis (Salmonberry) (Rs) 

Salix sp. (Willow) (Sx) 

Spirea douglassii (Hardhack) (Sd) 

Vaccinium oxycoccus (Cranberry) (Vo) 

Vaccinium parvifolium (Red Huckleberry) (Vp) 


SedgeslRusheslGrasseslFerns 

Alopecuros sp. (Foxtail Grass) (Ax) 
Athyrium felix-femina (Lady Fern) (Af) 
Carex aquatilis (Water Sedge drkllg) (Ca) 
Carex sp. (Cx) 
Carex obnupta (Slough Sedge male/female) (Co) 
Dulichium arundinaceum (Da) 
Eleocharis sp. (Ex) 
Juncus effusus (Rush. sm. infl.) (Je) 
Juncus sp. (Jx) 
Juncus tennuis (Rush. Irg. infl.) (Jt) 
Lemma minor (Duckweed) (Lm) 
Phalaris arundinacea (Reed Canary) (Pa) 
Ricciocarpus natans (Liverwort) (Rn) 
Scirpus fluviatilis (River Bulrush) (Sf) 
Scirpus validus (Soft-stemmed Bulrush) (Sv) 
Scirpus Sp. (SX) 
Sphagnum sp. (Px) 
Ulva spp. 

Birds 

Great Blue Heron (GB) 
Green Heron (GH) 
Canada Goose (CG) 
Mallard (MA) 
Marsh Hawk (MH) 
Red-tailed Hawk (RH) 
Ruffed Grouse (RG) 
California Quail (CQ) 
Common Coot· (CO) . 
Virginia Rail (VR) 
Spotted Sandpiper (SP) 
Killdeer (KD) 
Rufous Hummingbird (RH) 
Violet-green Swallow (VS) 
Tree Swallow (TS) 
Barn Swallow (BS) 
Redwinged Blackbird (RB) 
Am. Robin (AR) 
Swainsons Thrush (ST) 
Marsh Wren(MW) 
Cowbird (Co) 
Song Sparrow (SS) 
Yellow Throat (YT) 
Yellow Warbler (YW) 
Willsons' Warbler (WW) 
Goldfinch (GF) 
Rufous-sided towhee (RS) 

8-810 
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__________ _ 
_____________ _ 

_____________ __ 

_______________________________ _ 

-------------

___________ _ 
__________ _ 

___________ __ 

------------------------------------

Black Lake pilot Inventory 
Ending __________Mileage: Starting _________ 

Wetland Location ________________ Wetland No. 
Quad Name __________________ Series __________ 

County ____~~--------~--------~~--------~--------_,~-------­\ \'-----:--::-___ \'--_______ 5_____ T_____ R,_____ 
Soil Type: Name and No. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAkAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA~n\AAAAAAAAAAAAAAA 

1. Contact Person Phone 
Access Date 

2. Contact Person Phone 
Access Date 

3. Contact Person Phone 
Access Date 

Crew Members Date/Time 

Weather Conditions (Temp./Precip./, Cloud Cover) 

1. Indicate FWS Wetland Classification 

1. System .--:---'7""-r--------­Water Regime(s) _________ 
A. Class 

1. :Su~b-c~la-s-s-------------­

2. Subclass ________ 
3. Subclass ________ 

B. Class 
Water Regi-me-,(-s)---------- ­

1 • Subclass _______________ 
2. Subclass __________ 
3. Subclass ________ 

C. Class 
Water Regi-m-e'7(s""'):--------- ­

1. Subclass 
2. Subclass __________ 
3. Subclass __________ 

.JSpecial Modifiers 

Subsystem _____________ 

Common Name ______________ 

Dominance Types·_~___________ 

Dominance Types 
Dominance Types 

Common Name 

Dominance Types 
Dominance Types ---------- ­
Dominance Types _____________ 

Common Name 

Dominance Types 
Dominance Types 
Dominance Types 

2. System __~~~--------­Water Regime(s) 
A. Class 

1. Su:-b-c~la-s-s---------­

2. Subclass 
3. Subclass 

B. Class 
Water Regi-m-e'7(s-):--------- ­

1. Subclass 
2. Subclass -------- ­
3. Subclass ________ 

C. Class 
Water Regi-m-e'7(s-.):--------- ­

1. Subclass 
2. Subclass --------- ­
3. Subelass 

Special Modifiers 

Subsystem _______________ 

Common Name 
Dominance Typ-e-s--~--------­
Dominance Types 
Dominance Types 

Common Name 

Dominance Types 

Dominance Types ---------- ­
Dominance Types _______________ 


Common Name ________________ 


Dominance Types ___________ 

Dominance.Types 

Dominance Types _________.,..-_ 




___________ ___ Sub.y.t~ 

3. 	 Systell -o;---;-~-------­
Water Reaime(.)
A. 	 Cla.. -------- CGImOn lJame 

Dominan~e Typ-e-.~-----------­1. 	 Subc:la•• ...._------­2. 	 Subc:la•• ________ DOIIinanc:e Types __________ 
3. 	 Subclass ________ Dominance Types __________ 

B. 	 Cla.s Co.aon Kame 
Water Reaillle--(r."t')-------- ----------- ­

1. 	 Subclass ________ DoIIiaanc:e Types __________ 

2. 	 Subclass DoIIinanc:e Types 
3. 	 Subclass ---~---- DoIIinanc:e Types ----------

CGImOn Hallie _________________C. 	 Class 
Water Regi-me........(s""l):--------- ­

I. 	 Subclass ________ DOIIinanc:e Types __________ 
2. 	 Subclass ________ Dominanc:e Types __________ 
3. 	 Subdass ________ DoIIinanc:e Types __________ 

Special Modifiers ___________________________ 

2. 	 Whic:b of tbe followinl filures best represents the shape of tbe 
wetland? 

A. B. 	 C. 

C) 
3. 	 Whic:h of the followin! best represents the de,lree of veaetative c:over 

(blac:kened area) on the wetland? 

A. B. 

60-801 border/patc:bes 40-601 border/patc:hes 

20-401 border/patc:hes less than 201 

4. 	 Whic:h of the following figures best represents the variation in veaetation 
types within the wetland? 

A. B. 	 C. 



5. Which of the following figures best represent the variation in UPLAND 
vegetation types bordering the wetland? 

C. 

6. Which of the following 'figures best represents the difference in height 
between the wetland vegetation and the bordering upland vegetation? 

Different, A. 	 B. C. 

a. Wetland Upland a. Wetland Upland a. Wetland I Upland 

b. 	 Upland Wetland b. Upland Wetland b. Upland Wetland 

Similar D. 	 E . F. 

•W,,;·,!e'''''''·'''d'·''te''t''tW 

Wetland Upland Wetland Upland 

7. 	 Indicate and describe the types of activities observed within the wetland 
site. 

, 
A. 	 Resldential 

Wetland Upland 

B. CODlllercial 

C. Industrial 

D. Recreational 

E. 	 Transportation ________________________________________________________ 

8. 	 Indicate the different types of water bodies associated with the 
wetland (identify on sketch). 

A. 	 La"e E. Stream 
B. 	 Reservoir F. Ditch 
C. 	 Pond G. Estuary 
D. 	 River H. Open ocean 

3 



9. De.cribe .urrouodinl habitat/land u.e., their' of the total aurrouodinl" 
, of edse, and distance from wetland edse. 

" ot Total 	 "Extent" trOll 
.urrouodiDSS wetland edse 

Habitat/Land Use within 1000 ft. , of Edse (0-1000') 

A. 	 Water 
B. 	 Gra•• 
C. 	 Brush/Shrub 
D. 	 Woods 

E. 	 Aariculture 
F. 	 Residential 
G. 	 COIIIIercial 
H. 	 Industrial 
I. 	 Recreational 
J. 	 Transport. Corridor(s) 

Describe actiYitie. associated with land use. E-J above. 

10. 	 Indicate the different types of land foras bordering or adjacent to the wetland 
site (identify on sketch). 

A.-	 Clif'f or Bluff 
B. 	 Hountain(.) or Ridse 
C. 	 Hill Or Hilly Area 
D. 	 Valley 
E. 	 Canyon 
r. 	 Flat, Level Plain 
G. 	 Other .....________________________________-------------------------- ­

11. Describe habitat features within the wetland. 

A. 	 Snaa' - IIOre than 18" dia. 
1. 	 te.. than 2S t hiah 
2. 	 Greater than 2S' hiah 

B. 	 Snaas - Ie•• than IS" dia. 
1. 	 Le.s than 2S' hiah 
2. 	 Greater thaD 2S' hiah

C. 	 Rock outcrop......___________________________ 

D. Perches ~~~------------~~~~------------------E. 	 Loas. - FloaUns -..,._________ Embedded _____________ 
r. 	 Beaver Huskrat Lodae
G. 	 Artificial Structures--------------------------------- ­
H. Canopy Cover ________________________________________ 
I. Other ____________________________________________________________ 
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12. Wetland sketch. Identify scale and indicate photo direction and numbers • 
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13. List or describe flora or fauna observed on wetland site. 

Trees 

Sbrubs 

Herbs 

Sedges/Rusbes/Grasses/Ferns 

Birds 

HalllD81a 

Fish/Ampbibians/Reptiles 

Otber Species 
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King County Wetlands Inventory Data Form 

HYDROLOGY 

Wetl.ntI No. _ _ _ _ MIP No. __ _ s T R 

Wetl.nd N.me _____________ 

Sub·bI.in ______________ 


yin 

T..... ______________________________ O.te ___________________________ 
WeetherCOnditions __________________________________- _____________ 
nme __________________ __________________________________A~ 

ContlCt Penon/f'boM _______________--=____________________________________ 

NON·FIELD DATA 

width _____1. 	 Enim.te: A. 
length ______B. 
.... ____ 11:....C . 

2. The outflow of the wedend enten: 

A. River or str..mlDNR wlttrtype_ 
B. Wetlend 
C. 	 Lake or Puget Sound 
O. 	 Pipe 

3. 	 Indicate the locltion of the wetllnd within the sub-bain 

A. 	 upper 
B. 	 upper middle 
C. 	 middle 
O. 	 lower middle 
E. 	 lower 

4. 	 Melsure Ire. of tributlry dr.inage ____ II:res 

5. 	 I"dic.te the presence of critical or Mnlitivt lrell In or adIac:ent to the downstream water body (m.I...... to the clOlllst 
river 01' like) .nd the Ipproximate extent of its llnelf coverage I") .Iong the wlter body edge: 

Ar'l Coverl. 

No Ves 


A. 	 critical 0 1 
B. 	 landslide 0 1 
C. 	 seismic 0 1 
D. 	 erosion 0 1 
E. 	 wetland 0 
F. 	 anadromous fish 0 
G. 	 floodpl.in 0 
H. 	 coal mine 0 

6. 	 King County Shoreline designltion lif Inyl: No Ves 
o 1 

7. 	 King County Sewer Service Ar••? o 

FIELD DATA 

8. Which of the following best repre.nts the degree of veQUItM CO¥If on the _tlend? 

32 

1IO'lfo+ 40 • 8O'lIo bordlf/Pltd!es 

54 

o 
20 • 4O'lIo border/pltchel 1......11\205 

http:floodpl.in
http:I"dic.te
http:Sub�bI.in


King County Wetlands Inventory Data Form 

9. Determine type of outlet, its size Ind condition: 

A. Type Silt 
1. none 
2. overland 

I. defined 
b. undefined 

3. open channel 
4. pipe 

B. Condition 
1. open 
2. partilily blocked 
3. totilly blocked 

C. The outflow from the wellind enters: 
1. strelm 
2. river 
3. like 
4. weth..,d 
5. Puget Sound 
6. pipe 

10. A. Height lboft outlet inven to point of undesirlble flooding of improved property. ____ ft. 

B. Averlgt side slope (rise/run) from minimum storlgtlevel to elevltion of undesirlble flooding. ft.I.___tt. 

C. Height of mlKimum water level under existing conditions lbove the outlet invert. ft. 

D. W.ter SUrfice height lbove or below outlet invert. _____ ft. 

Height of mlK imum wlter level .bove the outlet inven (c) 

Water surface height above or below outlet inven (d) 

INote on the sketch below the loc.tion of potential impoundmenU for retention arelS within the wetllnd.) 

11. Determine the degree of wlter movement through the wetland: 

A. No outlet/outlet with standing wl'terlwllter below outlet inftn. 
B. no Yisible ntoVement tbut wlter moving from outlet' . 
C. yisible movement of water through wetllnd 

12. W,ter quality: determine the extent of pollutant disel'lI.,. into the wetl.nd: 

A. no known discharges 
B. probable discharge _________________________________ 
C. yisible disch.rge ____________________________________ 

Wetl.nd sketch (identify SClle .nd indicate photo direction .nd numbers). 

I 

I 

I 



King County Wetlands Inventory Data Form 

VISUAL/CULTURAL/ECONOMIC 

Wetllnd No. _ _ _ _ Wetllnd Nlme _____________~SUb.8asin _________ 

Team Membe' _________________________ Olte ___________ 


NON·FIElD DATA 

I. DistInCt in miles 	 A. ___ nelrest elementery/high school 
B. ___ nelrest college 

2. Size in leres 	 ___ associlted like, pOnd, reservoi, 

3. Oistlnce in miles 	 A. _nelrest upstreem tributlrY, wlle,body, wetllnd 
B. ___ nelrest downst,elm t,ibutlry. wlte,body. wetland 

FIELD DATA 

4. 	 Which of the 'oIlowing 'i9lres best fIP_nts the number and distribution 0' vegelltive types within the _tllnd? 

2 3 4 5 

5. Which 0' Ihe 'oIlowinll f.,res best fIP_nts the number IIId distribution of ",getlt;"e types surrounding the wetllnd1 

2 	 3 

00000 
5 

6. 	 Which of the following fiGUres best repr_ts the Itt..,. of the wetlllld edOe? 

2 3 4 5 

c ) 
7. 	 Which of the follOwing f.,res best represents the difference in height between the _tlend Yeglllltion and surrounding 

"'gelltion? . 

1 2 	 3 4 5 

8. 	 From two points on the _dille! edOe. melllUl'I ..e from horizon to top of most distlllt Iindform on the 'our points of 
the compea (noll on sketchl. 

N s e 	 W 

A. 	 Point 1 
B. 	 Point 2 

9. 	 Indicate the different tyPes of IlIId form IdiKellt or .mounding the wetl.nd !note on sketc:hl 

No Ves 

A. cliff or bluff 	 0 1 
B. mountlinCs! or ridge 	 0 1 
C. hill or hilly..... 	 0 1 
D. viney 	 0 1 
E. canyon 	 0 1 
F. flit, level pllin 	 0 1
G. 	 other_______ 0 1 

10. 	 Indiclte the different types of wlter bodieslSlOCilted with the wetland 

No Ves 

A. 	 Ilk. 0 
B. reservoir 0 
C. pond 	 0 
D. river 	 ·0 
E. .tr.am 	 0 



King County Wetlands Inventory Data Form 

11. Indicate different types of access ~ the wetland 

No Ves 

A. trail 	 0 
B. road 	 0 
C. boat on asso. river/stream 0 
D. boll on IISO. Ilke/resel'Yoir 0 

12. 	 Indiclte different types of ICcess ~ the wetllnd 

No Ves 

A. trail o 
B. road o 
C. boat o 

13. 	 Indiclte Ind describe types of environmentll problem. obMl'Yed on or near the wetland. 

No Ves 

A. visuII o 
B. lir o 
C. noise o 
D. wlter o 

14. A. 	 Is Igricultural Ute present on the wetland? 

No 	 Ves 
o 	 1 

Il. 	 If yes, determine the extent of its coverage oyer the wetland. 

1 2 3 4 
0·25% 25 • 5O'l(, 50· 75% 75·1(1()'l(, 

15. 'A. 	 Is the extraction of pelt/organic soil occurring on the wetland7 

No 	 Ve, 
o 	 1 

B. If yes, determine the extent of its coverage oyer the wetllnd. 

1 2 3 4 
0·25% 25·5()'l(, 50·7li'l' 75 ·I(1()'l(, 

Wetland sketch (identify sclle and indicate photo direction Ind numbersl 

... r-' ­ -'-~-r--r--'-'---'--'r-r-"'--r-"-'-r-"-'--.-



King County Wellands h.vt;;t.uory LJala ..u.m 

WILDLIFE 

Sub·b.sin ____________
Wetland No. _ _ _ _ Wetland N.me ---------- DIIte ____________
Team Member _____________________ 

NON FIELD DATA 

1. 	 Indiclt. site type 

A. 	 1. Upl .... d 
2. 	 Bottoml.nd 

B. 	 1. Isolated 
2. 	 lIkeside 
3. 	 Sueemside 
4. 	 Deltaic 

2. 	 List/describe ..,y .nadromous fish. trout or game fish. geme birds or other memmals of signific .... t commercial value. 
For each, note the number of species obterved Ind whether the wetl..,d Hrves u a' breeding/spawning, bl wintering/ 
tr....sit or c' potential habitat. List species It the ri!#1t using code from species checklist. 

Number Species ICodel 

A. 	 Breeding/spawning.re. 

B. Wintering/Tr.nsit 

C. Potential Habit.t 

3. 	 List/describe any anadromous fish, trout or game fish. game birds or other mamm.ls of signific..,t recreation.I value. 
For each. note the number of species observed and whether the wetl.nd Hrves IS .1 breeding/spawning. bl wintering! 
tr..,sit or c, potenti.1 habitat. List species at the ri!#1t using code from species checklist. 

Number Species 4code1 

A. 	 Breeding/SpIWning Area 

B. Wintering/Trensit 

C. Potential Habitat 

4. 	 List/describe any rare. endangered or threatened plants and animals. For each, note the number of species obterved, 
whether it is Recorded/Confirmed or RecordedlUnconfirmed and whether the wetl..,d serves as potenti.1 al breeding/ 
spawning, b' wintering/transit or cl habitat. List species at the ri!#1t using code from species checklist. 

Number Species (code' 

A. 	 Recorded/Confirmed 

B. 	 RecordedlUnconfirmed 

e. 	 Potenti.1 Breeding/ 
Spawning 

D. 	 Potential Wintering/ 
Tr.nsit 

E. 	 Potential Habitat 

FIELD DATA 

5. Indicate FWS wetl..,d classific.tion 

1. System 
A. Subsystem 
B. Class IFWSlAmhent! 

B·l Subcl.ss 
B·2 Subclass 
B·3 Subclass 

C. Class IFWS/Amhent'
C·, Subclass 
C·2 Subclass 
e·3 Subclass 

D. CllSs'FWSlAmherstl 
0·1 Subclass 
0·2 Subclass 
0·3 Subclass 

l 

l 

l 

2. System 
A. Subsystem 
B. Cllss IFWSlAmherst! 

B·1 Subclass 
B·2 Subclass 
B·3 Subclass 

e. Class (FWS/Amhent' 
C·1 Subclass 
e'2 Subclass 
C·3 Subclass 

D. Class (FWSlAmhentl 
0·1 Subcl.ss 
0·2 Subclass 
0-3 Subclass 

3. System 
A. Subsystem 
B. Class IFWS/ Amherst! 

B·1 Subclass 
B·2 Subclass 
B·3 Subclass 

C. Chlss (FWSlAmhentl 
e·1 Subclass 
e·2 Subclass 
C·3 Subclass 

D. CI.ss IFWSlAmhentl 
0·1 Subclass 
0·2 Subcl.ss 
0·3 Subcl.ss 

I 

I 

http:Breeding/spawning.re
http:Bottoml.nd


• • 

King County Wetlands Inventory Data Form 

6. 	 Which of the following figures best repr_nu the number and dinribution of subdaues within the _tlandl 

2 3 4 5 

7. Which of the following figures ben represents the de9r" of vetttatiw _r on the _tlandl 

2 3 .-	 5.,. to
8O'l(,+ 60-80'!(, border 60080% pall:hes 4Q..8I)'5 border 40-80% patches 

6 7 8 

a 	 .-0 
2()040% border 2G-4O% patches less than 20% 

8. Note surrounding habitatlland uses, their" of the tote! surroundings. and If buffer, " of edge and approximate width: 

Surrounding "of total If buHer, If buHer, approx. 
habi tatlland use surroundings "of edge width 10 • 100') 

within 1000 ft. 

Ii.. water 
B. gr," 
C. woods 
D. brush/shrub 
E. agriculture 
F. urban hi~ den 
G. urban low den 

9. Special Habitat FeatulIIS number 

A. Snags more than 18" dI.. 
1. less than 25' hi~ 
2. greater than 25' hi~ 

8. Snags leu than IS" dla. 
1. leu than 25' hi~ 
2. gre.ter than 25' hl~ 

C. Rock aut crop 
D. Parches 
E. Logs 
F. 8eaver muskm lodge 
G. Other 

10. List 01' describe flora or flUAi observed on attached chec:klist. 

Wetland sketch lidentify sclle and indiclte photo direction and numbersl. 

I-­

I--ttEI-­

._L...._.. 



King County Wetlands Inventory Data Form 

SPECIES CHECKLIST 

Trees 
Ainu, rub .. IRed Aide" IArl 
F,",mu,llltiolil (O'.oon A.hlIFIl 
Populu. "ict>Ocl'PlIBllCk Conon_I IPII 
POOUlu. "emul_. IT'ombling A.pen) IP.,) 
T.UgI ~.,erop~ylll IHemlock' (T.I ~ ThuJlpllCl.lfW. Red Cedl'I ITp) 

Herbs 

Goum m ..,ophyllum (L'g Lvd Geum VellowllGml 
Itlt pseudocarpul fYellow I tis. Up) 
LV'lchllurn ametic.num «Skunk clbblge' 'L., 
M.iMthemum uniflatum IWtd LilV of v.trev) (Mu. 
NuPh.' polY"Pllum (Vellow Pond LilyllNpl 
NymPhael odo,.,. (While Pond Lilyl (Nol 
Oenlnthe .,mentON IWltl, PIf."V' 1011 
POlygonum hyd'opiper (MI'th PePPlr' IP~' 
Potenlill. OllUtultril fPotenliU.1 (Ppl 
P,unelll vulgar •• (SIII-IIo"" (Pvl 
A.nuncutul aQUllllt, tw.t.r CrowfOOt fAl) 
Rlnunevlu. Ot,horlWnchu. IAquatic Bu.te'cupl IRoI 
Ranuncvtu. tlpanl tRr) 
Siurn "'IYO !WI..' P."nipl IS., 
Sol'num dulcomorl lBiue,-., Nigh,thlcle'lSdl 
T,ion'''i. IrctiCI fBog SlIrflowo,I ITII 
Typh.llliloili. fC.H.in ITII 
Ulricul.". Minor IBlldde' _rtl (Uml 
Veronica emetiCln. tAm. 8 rooklirneJ (VI) 
VeroniCllCutte"... 1M."h SPt_II'IV., 
V,ol. """Iull,it IMlrth Vi,." IVpl 

Shrubs 

Acer cirCNlum IVino Maplel lAc' 

Cornus I{olenilo .. IRed 01. ~ IC., 

a'ul,he,i' .h.llon ISII.n IG., 

K.lmil occidlnlliit lSwornp Lau..n I Ko' 

Le""m groenlandicvm IUb. Ttl' ILl, 

Lonieo.. IlMIluc.... ITwinber'V'IU' 

M.lu. di"""ilolilICrllbeppie' IMdI 

Rhomnu. purshianIIC_., 11'11" 

Rubu'lPOctllbilislSalmon bor'VIIR., 

5.11. 'P. !Willow' IS.' 

Spire. douO....ii IH.n:lIllcIt, lSd' 

Vaccintum oxytoccul tCranbtrryllVo) 

Vocci .. ium poNilolium IRed Huck'lbo"", IVp) 


Sedges/Rushes/GrassiFern 

AI_oro. 'P. fFo'''iIlIAd 
Athyrium leh ••lomino ILldy leml IAII 

Core••QU...... IW...r SId;e drltllollC.' 

Cor.. 'P. IC.' 

C.re. obnupt. ISloua~ Sedge m.I./ftm"., ICo' 

Dulichium orundi_tum 101' 

Eleoch"i. IP. lex, 

Juncu. eflu"," IRuth. tm. inll.I 1./., 

Juneu. IP. U.' 

Juneul tennui. IRuth. Iro. inl!.lUd 

L.mmo minor 10uckweed' Ilml 

Phol"i. orundinlce.IR••dCan.ryIIPo' 

Riccioclrpu......... ILivetWOrflIRnl 

Scirpu. 11uv....It. IRivlr lIul ... "" 1511 

Scirpuo "Ilidus ISOINtlmmod lIu .....h' IS"I 

Sci,pu. SP. IS"' 

Sph.gnum 'P. !P.I 


Birds 

o 	Gr... Blue Heron 1GB' 

G'Mn Htron IGHI 

Cinid. Goote ICG' 

MIII.n:lIMAI 

M"th Hawk IMH' 

RId.toiled Howit IRHI 

Ruffed Groult IRG' 

C.lil. aulit ICO' 

Common Coot ICO' 

Virgini. R.il IVRI 

Spano", S.ndPiper ISPI 

Kill_IKOI 

Rufoul Hummingbin:l IRH' 

Violel1l"en S...lIow IVSI 

TrM SWln_ITSI 

Born 5_11_ IBSI 

Redwinged Blockbitd IRBI 

Am. Robin IARI 

SWlinson. Th... th 1ST' 

M.rsh W",n IMWI 

CowbirdlCOI 

So". Splfrow ISS' 

V.11ow Thro" IVT' 

Vellow W.rbler IYWI 

Willso...• W.lbltr I_I 

GOldfinch rGF' 

Rulou.·.ided ,_ IRSI 

o 
o 
o 
o o 
o 

http:orundinlce.IR


NWI 

1. 

,2. 

3 • 

SOils F1c:od Plain Aerial ==__ Field Survey ___ 
---- pIElQ <XXIl.lY ~ FIEm SUtlVE! IM'A l!QHl 
Identification: ]/4 ]/4 ]/2 S T R 
We~ NOo __________________ 

--'~ 

Wetland Name ________~------
Investigation:Team ___________________ 

Date _.1-1_,-1_ Time Begin ______ Tine Er:d ---- ­Access Point ____________________________ 

Phone _______
~~&-------------------------------_______________________________________________Wea~er 

EWS Wet:lar.d Type: 
A. System .;;.PAL=OSTRINE==~_______ B. System .:.;:LAJ;;.;;;a~13;;:;.TRINE.;:;:::=-------

1. Class 	 1. SuoSyst./Cl.:---______ 
• A-1 S 1.bcl":"""""l:-".-:I:)Dciii=--.------ A-1 Slbc1./Dan. ______ 

A-2 Subcl./Dan. ______ A-2 Sllbc1./Dcm. ______ 
A-3 Subcl. Dan. A-3 SIfcl./Dan. ______ 
Special Modifier------ Special Modifier _____-=___ 
Cooes ___________C~l~%~_ COOes~~-------~C=l~%--

2. 	 Class 2. Subsyst./Cl.~--------B-1 St:bcl-:-"""r."""l/DCiil:::---.------ B-1 St:bcl./.DO:li. ______ 
B-2 Subc1./Dan. ______ B-2 Subcl./Dan. ______ 
B-3 S llbc1. Dan. B-3 SIfcl./Dan. _______ 
Special Modifier------ Special Modifier ______---
Cooes C1% COOes~==-------~C=l~%---3. Class--------~~- C. System .:..;R;;:;.IVER.INE:..::===::=----_______ 
C-1 S 1.bcl./DCiil. ______ 1. Slbsyst./Cl. _______ 
C-2 Subcl./Dan. ______ A-1 Subcl./Dan. ______ 
C-3 S1bc1. Dan•.______ A-2 St:bcl./Dan. _______ 
Special Modifier ____-:::":"-:--_ A-3 Sl.lbcl./Dan. __--,-___ 
Cooes C1% Special M::rlifier ______- ­

--------------~~-- COOes ________~S~~~%__4. Class~~~----------__
~lSt:bcl./DCiil. ______ 

~2 Subc1./Dan. ______ 

~3S~./Dan. _______ 

Special Modifier _____-=:"'-:--_ 


Cooes Cl% 

-------------~~-

Additional plant ~ies: 	 Animal species: 

*'rbese Field aata takes precedence over office/1al:oratory non-fiel.d data. 

-1­



Wetland. No. ________ Wetland ID _______ Date ______ 

4. 	 Indicate the locaticn of the wetland within the sub-basin: 

1 upper 2 upper middle 3 middle 4 lower middle 5 lower 

5. 	 Storage capacities: 

A. 	 T!PE OF OOTLE'I': CCN'.>ITION: 

a. 	 none: 

b. 	 overland: 1. ccnstricted 2. unca'1stricted 

c. 	 open channel (artificial): ___, channel width ___, depth ___ 

not measured ___ 

d. 	 pipe: type ____, diameter ____ 


not measured ____ 


e. 	 other: 

f. 	 unknc::f-,n 

B. 	 T!PE OF rNLET: 

a. 	 no visible inlet: 

b. 	 seep: 

c. 	 spring: 

d. wetland (via culvert): 

e. 	 stream or river: 

f. 	 storm water drainage pipe: 

g. 	 other: 

h. 	 unknown: 

- 2 ­



-------------------------------

---------------------------

Wetland No., _________ Wetland m________ Date ______ 

c. Soils (soil survey data) __________________________ 

InpoJndment Capability: 

1. Flat wetland with impo.lndment capability (des:ribe) _________ 

2. Flat wetland withcut iIrpolndment capability (describe) _______ 

3. S1cped wetland withcut impo.lndment capability 	(describe) _______ 

6. 	 SP.El:IAL BABITA!' FEA1URES: C09ER ABUNDAN:E c:t..\SS 
FOR SPEX:IAL HABIT"'nT FEA1URES 

A. 	 snags +) 1% 

a) 1-5% 


B. 	 reck cutercps b) 5-25% 

c): 25-50% 


c. perches 	 d) 50% 

D. legs 

E. island 

F. cliffs 

G. other (list) 
H. No",... 

7. DES::P.IBE '.!BE IMPA-~ WI'IBIN 'IE WE:.l'LAND: 

A. :ar:JMAN: filling I clearing I grading, garbage dUIIp, 	 trails 

B. AGlUCCL'I'tIF.AL: pasture, cultivated field 

c. ~IAI.: peat mining 

D. POLWTION: (type and extent) 

E. SED~ON; EEa>ION: (describe) 

F. 0'1EER: 


- 3 ­
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wetl.and No. ________ Wetland ID _______ Date ----- ­

8. 	 SORlCtJND~ HABITAT (IAN[). USE WI'lBIN 200') IN FACB CAronaL DIREx:::1'1~: 

N 

S 

E 

w 

9. 	 Which of the following figures best represents the differences in height between 
the \lletland vegetatiCll and the bordering upland vegetatiCll? 

Different: 
c.A.. B. 

t2 ' ~ 
a. site U'Oland a. site uoland 

or or or 
a. 	 site upland . 

b. 	 upland] site b. upland 1 site b. upland I site 

" 	 % % 

Similar: 
D • 	 E. 

• ,'% ' s' h'. hnk+1 

site uoland 	 site uoland site uoland 

, 

- 4 ­



Wetland NJ. ________ Wetland m________ Date ______ 

10. Sumnary Paragraph (by _____--', • 
Open Space: poor ncderate gcxXl excellent 

water Quality 
Maintenance: ncderate excellent 

Buffers: none poor m:X!erate gcxXl excellent 

Wildlife Habitat: none poor ncderate excellent 

Storm water Detention: 

Human Impacts: 

Unique Features: 

Additional Camlents: 

Field data caupleted by Date _______ 

canpleted form checked by Date _______ 

EEW:wetland 

-5­



SNHOMISH COUNTY SURVEY DATA FORMS 

LONG AND SHORT FORMS 



---------------------------

----------------------------------------------------------------
-------------------------------------------------- ----------------

-----------------
---------------------------

---------------

Attachment C LON G FOR M 
Sub-basin name & number 

SNOHOMISH COUNTY WETLAND SURVEY DATA FORN 


T R1. 	 Identification: 
" 

Wetland No. ,/,/,/,.,,/, . " I I 
I , I I• I , / I • ,. 

Wetland ID (nearest trib.) 


Sub-basin 


Wetland 


2. 	 Investigation: 
Team 

.------------~~-------------------------------------------------------
Time Begin ________ Time EndDate __..L.-"':'. 

Access Point 


Landowner Phone 


Weather 


3. 	 B4S Wetland Type: 
A. Syst PALUSTRINE 	 B. 

1. 	Class
A-I .--::---::-~:::-----------------

A-2 SubcI. IDom. 
A-3 Subcl./Dom.---------------- ­
Modifier 

"~~------~~------~..---

2. 	 Class 
B-1 ~~~~~------------~ 
B-2 Subc1./Dom.
B-3 Subcl./Dom.---------------- ­
Modifier 

-:-., .....--­Codes? ..•..--,-----,,-,... ..,-,:--- .... _···.··.-.\.-.C-I-Z-·-..-.<-:-....' 

3. 	Class 
C-1 S-u~b-cl~./~D~o-m-.-----------------

C-2 Subd./Dom.

C-3 SubcI./Dom.--------- ­
Modifier__________________~~--
Codes . CI% 


4. 	Class~~-.~------------------- C. 
D-l Subcl./Dom.
D-2 Subcl./Dom.
D-3 Subcl./Dom. 
Nodifier 
Codes 	 CI% 

5. 	 ebss
E-1 --:---::---:-::::------------------­

E-2 Subcl./Dom._________________ 

E-3 SubcL IDom. 

!-1odifier 

Codes -------------------C-I-Z--­

6. 	Class 
~~~---------------------F-l SubcI./Dom. 


F-2 Subcl./Dom.

F-3 Subcl./Dom.---------------- ­
Modifier 
Codes ------------------C~l~%~.---

System LACUSTRINE 
1. 	Subsyst./CI._________________________ 

A-I SubcI. 
A-2 	 SubcI. IDom. 
A-3 	Subcl./Dom.----------------- ­
l-lodifier 
Codes;;?:.}-.--..,,-., ..,.-, .... ..,- ........-.-.-- '··-··-·'-'·'·-C-l-%- .. - ­...,-., ....".,--...-.-,-..-,: ...,.,-- ... ...,-'-"-. •.­

2. 	Subsyst./CI._________________________ 
B-1 SubcI. 
B-2 SubcI. 
B-3 SubcI. IDom._--_______________ 

3. 
Subsyst. 
C-l Subc1. 
C-2 Subcl./Dom. _______________________ 
C-3 Subd./Dom.________________ 
Modifier_____________________________ 
Codes~ CII 

~~~=-------------~=-----
System RIVERINE 
1. 	Subsyst.ICI~------------------------

A-I Subcl. 
A-2 Subcl./Dom. _____________________ 
A-3 	 Subc1./Dom. ___________________ 
~!odif 

2. 	Subsyst.
B-1 Subcl./Dom. _____________________ 
B-2 Subcl./Dom. _____________________ 

B-3 Subcl./Dom. _____~--------------
Modifier 

Codes_~~----------------__------- ­
3. 	Subsyst.ICI ____------------------- ­

C-l 	SubcI. 
C-2 Subcl./Dom. ________________~-----
C-3 SubcI. 
~lodif ier________________________ 
Codes -.' 

4. 	 Indicate the locat::..on or the wetland within the sub-basin: 
1 upper 2 upper middle 3 middle 4 lower middle 5 lower 

1 



-----

-----

-----

a. 
b. 
c. 
d. c.=...;.;......;..,....­ __ 

Wetland No. 	 Wetland ID Date 

5. 	 Storage Capacities: 
A. 	 Soils Avail. Water Cap. 

~----~-c~~--------------------------------	 ---- ­B. 	 Impoundment Capability: 
• - - -1. Flat wetland with impoundment capability (describe)

I 2. Flat wetland without impoundment capability (descri~b-e')-------------------------
I 3. Sloped wetland without impoundment capability (describe)

I Angle of slope - rise:run (average or range) ________________________________ -----------------------___ 
_ .. C. Measurements: 

1. 	 Type of measurement: a. Transit b. Sight level c. Estimate 
2. 	 Area: 

a. (acre) 	WETLAND area, width (ft) x length (ft) 
b. ___ --(acre) 	INVERT area, width (ft) x length (ft) 
c. 	 ___ =(acre) EXISTING STORAGE area (MAXHruM flood level), width (ft) 

x length (ft) 
d. 	 _______(acre) POTENTIAL STORAGE area (level of UNDESIRABLE flooding), 

width (ft) x length (ft) 
3. 	 Height: 

a. 	 (ft) Height from outlet invert to level of MAXIMUM flooding 
(existing flood line) 

b. 	 ___(ft) Height from outlet invert to level of UNDESIRABLE flooding 
(to level of improved property. yards, pastures) 

c. 	 (ft) Height from outlet invert to EXISTING WATER SURFACE at time of 
survey, above (+) or below (-) invert 

d. 	 (ft) Rise - Average side slope from EXISTING WATER SURFACE at time 
____eft) Run of survey to level of UNDESIRABLE flooding, rise:run 

4. 	 Volume: 
calculation: 	 1) Average areas 2) Side slopes 

acre-ft) EXISTING ACTIVE storage capacity 
acre-ft) POTENTIAL ACTIVE storage capacity 
acre-ft) SEASONAL ACTIVE storage capacity (potholes) 

pt
+ ............................................. "'Undesirable flood line 
Potential Active Storage ._._._._._._._._._.Present CIIIxi....1II flood line 

f
Existing Active Storage 	 Existing water surface 
l 


t 

Seasonal Active Storage (potholes) 

J 


5. 	 Floodplain storage calculations: 
a. (acre) 	FLOODPLAIN area. width (ft) x length (ft) 
b. 	 (it) Average height from level of floodplain to level of HA.,{Dru~! 

flooding 
c. 	 (acre-ft) FLOODPLAD: EXISTI~G ACTIVE storage cap.:lcity 

Existing Active Storage of Floodplain 

-'--'-'T'-'-~'-'-'T'-' 
. heightheight 

6. 	 Type of outlet from wetland: Condition 
A. 	 none 
B. 	 overland: 1. constricted 2. unconstricted 
C. 	 open channel: (ft) channel width, (ft) depth 
D. 	 pipe: _eft) diameter, type _______ 

2 



-----------------------------------------------------------------------

--------------------------------------------
-----------------------------------------

Wetland No. 	 Wetland ID Date 

7. 	 ,Type of inlet (circle all that apply): 
A. 	 No visible inlet (groundwater or surface water fed) 
B. 	 Seep 
C. 	 Spring 
D. 	 Wetland (via culvert) 
E. 	 Stream or river, DNR water type 
F. 	 Storm water pipe: __(ft) diameter 

8. 	 Describe habitat features within the wetland (also note in summary and sketch): 
A. 	 Snags_________________________________________________________________________ 
B. 	 Rock outcrops______________________________________________________________________ 
C. 	 Perches 
D. 	 Logs -------------------------------------------------------­

~--------------------------------------------------------------------------E. 	 Islands 
F. 	 Other ------------------------------------------------------------­

9. 	 Describe the impacts within the wetland (circle all that apply, note in summary/sketch): 
A. 	 Human - filling, clearing, grading, garbage dumping, trails, other_________________ 
B. 	 Agricultural - pasture, cultivated field, other________________________________ 
C. 	 Commercial - peat mining, other 

D. 	 Pollution (type and extent) -~~----------------------------------------------
E. 	 Sedimentation, erosion (describe) ­
F. 	 Other 

-----------------------~---------------------------------------

10. 	Which of the following best represents the difference in height between the wetland 
and the surrounding upland? (note location, type, quality in summary) 

!!ll!!.!:!!!! .... 	 I. C. 1t_lhr D. E. r, 

...... ,..,0'#' t' >1. 

a.....lIod I Uph•• a. 1I••hod I UphDd a.....had I Uph04 

10. Up1&•• I .... 100' 1>. Upl... i ""'h.' b. Upload ....10.. 

% 	 % % 
-;:-------:-----	 -------- %_----- %_--- %-----­

Note location and type of buffers 

NOTES 
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!;etland No. Wetland ID Date 

11. Species Checklist 

III 

.-+--Fi-_~~~ 
-;-1--­
--r-

I 

~ 
:> 
< 

" 
~I --....~....~~-~-~~·lv-"=-.r·_..-­ ....- ­ ........- ­ ..- ­ ..- ­ ........~-r~1 

I i\lack be~a~r~_______________________________I'~;T'-'-I----;---------------------- --' - ­ iii:;;:k~t;)il dc,,!...r_____-:------t-l 

1--~--~~----~--------------------------------------------------r__1·-.I--_+------t~~~·oyote ~ 

I ! "" __ ~~!~OI~I.;!n:.t.~'~l.n~b~c=..v::::e::!.r---------------------1-_j :;; 
I" ~hlskr3~t~_________________----------t_­ te, 

-i-Ka~cooll 

, 
--­ -­ --------- ­
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Wetland No. Wetland ID Date 
;
12. Wetland sketch - indicate inlet (I), outlet (0), open water bodies (OW), upland border 

(U), plant communities (FWS code), potential (PI)/existing (El) impoundment sites, 
major human impacts, important habitat features. photo direction/number, and other 
pertinent information: 

Scale = North 

., ...... -~ 



---------------------------------------
----------------------------------------

----------------------------------------
----------------------------------
----------------------------------

Wetland No. Wetland ID Date
• -----------­
1'3. Summary Paragraph (by ) mention beneficial 
functions such as open space, storm water detention, 6iofiltration; note major human impacts, 
vegetation types, buffers, important habitat features, unique features/plants/animals, etc. 

~on-iield daco compil~d by Dace 

Field data completed by Date 

Completed form checked by Date 

Quality control check by Date 

Summary data entered by Date 

Summary data checked by Date 

__________________________________ Date ________------- ­
Total data entered by 

Total data checked by ______-----------------------------Date ________------- ­

6 




--------------------------

------------------------------------------ ----------

-----------------------------------------------

S H 0 RTF 0 R K 
Sub-basin name & number 

SNOHOMISH COUNTY WETLAND ~'DATA FORM 

1. 	 Identification: !t 	 S T R 

Wetland No •.:Zr: ./.,~ .. /';'::: ':>::;;.:i)V·:i;:':;6t~:;~;;d7i;;~:;' ~;::::'·<~!::ti~~?r!s:~:i;::;~~;1(7l:;i;J/;iE~t'l~~ 

Wetland ID (nearest trib.) 


Sub-basin 


Wetland Name 


2. 	 Investigation: 
Team~__________________________________________________________________________ _ 

Time Begin ______ __ Time End 
Access Point______________________________________________________________________ 

Phone________________Landowner 


Weather 


3. 	 FWS Wetland Type: 
A. 	 System PALUSTRINE B. System LACUSTRINE 

1. 	Class 1. Subsyst./Cl.____________­
A-l S-u~b-e~l-.~/D~o-m-.-----------------­ A-l 	Subcl./Dom. 
A-2 Subel./Dom. A-2 Subcl./Dom.-------------------- ­
A-3 Subel./Dom,------------------ A-3 Subel./Dom._____________________ 
Modifier --------------~-- Modifier 

Codesmi.~!~M~j~f:"ll:W,~~·r~:i~f::~'j:;~::::,.~w,":";::;j~}~::::}~#~:H~W;~t:":':"::;:::~j::t":':":t~:?~:~,:,":':"x::":":'··:;:,;-::C-::l'::%':':':)·:·~::~:.... 

2. 	Subsyst./Cl._~----------­
B-l Sube1./Dom.__~-----------------­B-2 Subel./Dom. ______________________ 
B-3 Subcl./Dom. __~________________~ 
Modifier 
Codes@:mH;~t(~""-*~jW~j'::j:~;::::¥0jH:::::::4~:::r::7@::::::::r;j::7:;j;(~;@;~N~#;~+~:.:f~:#~;H:~i;-ri'0;'l;~~':~~ik~::r":'C::-l%~:.-; ....:;~ 

3. Class 
C-1 Subc1./Dom.
C-2 Subel./Dom. 

3. Subsyst.1Cl •.---~------------­
C-1 Sube1./Dom.
C-2 Sube1./Dom.------------------ ­

C-3 Subcl./Dom. C-3 Sube1./Dom •. _______________ 

Modifier
Codes·'''::. :;;.: .::.:......:: .:::.:' ::.. ,;-: ....H..:;>cl%;·: Modifier:~~~~~~~~~~--~~--­

Codesi}}:':::i'··:;.. >::;:H .• H,; : "::,y;::,:;::\:::::;""::;':':':; " .'" . , ..':•. , C1% 
4 • C1as s--:--.:---r::::--__________________ C. Sys tem RIVERINE 

0-1 
0-2 

Sube1./Dom.
Subel./Dom. ~:' 

1. Subsyst./Cl.____________~--------___ 
A-1 ,Subel./Oom._________________ 

D-3 Subcl./Dom. A-2 Subel./Dom.________________ 
Modifier A-3 Subcl./Dom, ____________________ ___ 
Codes . ClI Modifier___________________~~~--­

S. Class
E-l S-u~b-c~l-.!7.D~o-m-,-------~---------­

Codes_·_·:~~------------------~S~y~s~%~-­
2, Subsyst.!Cl,_________________________ 

E-2 Subel./Dom. 
E-3 Subel./Dom.---------------- ­

B-1 Subel./Dom.______________________ 
B-2 Subel./Domo______________________ 

Modifier B-3 Subel./Dom. ______________________ 
Codes ----------------·-C-l-%--­ Modif1er~--__- ­ __---------------- ­

6. Class
F-l S-u~be-l~.-/~D~o-m-.---------------­

Codes,=:_·~·_··~~----------------____- ­ ___
3. Subsyst.!Cl._______________________ 

F-2 Sube1./Dom.
F-3 Subel./Dom.---------------- ­
Modifier__________________~~--­

C-l Subel./Dom.
C-2 Sube~./Dom.---------------------­
C-3 Subel./Oom. ______________________ 

Codes"':"~' ''';. ',. ':". :";" .. ,:.....: Cll.'· ;'1,'~ Modi£ier_______~---~~":"7'"-::-------­
Codes~?f.:i::::;~·." .'. :...}:':* ::. ",,:';' }:..:~::.~!".:...:,:;.:;...(<:.::: <,' : .• ,••,.,,, 

4. 	 Indicate theloeation of the wetland within the sub-basin: 
1 upper 2 upper middle 3 middle 4 lower middle 5 lower 

nA )no)tu:. 

mailto:Codes@:mH;~t(~""-*~jW~j'::j:~;::::�0jH:::::::4~:::r::7@::::::::r;j::7:;j;(~;@;~N~#;~+~:.:f~:#~;H:~i;-ri'0;'l;~~':~~ik~::r":'C::-l


Wetlard No. 	 Wetland ID Date 

5. 	 Voluma Storage Gapacities: 
~. Type ~fc41culatio~: 1. Average areas 2. Side slopes 
B. • . (acre-ft) EXISTING ACTIVE storage capacity 
C. .-(acre-ft) POTENTIAL·ACTIVE storage capacity 
D. 	 ::;~::·:".:.~<:';;-:-:-:-(acre-ft) SEASONAL ACTIVE storage capacity (potholes) 
E. . .=:(acre ) ;WETLAND SURFACE AREA, width (ft) x length (ft) 

6. 	 Wetland sketch - indicate inlet (I), outlet (0), open water bod~es (OW), upland border 
(U), plant communities (FWS code), potential (PI)/existing (EI) impoundment sites. 
major human impacts, important habitat features, photo direction/number, and other 
pertinent'information: 

Scale-	 North 

t I 

7. 	 Summary Paragraph (by ) mention beneficial functions such 
as open space, storm water detention, biofiltratiou; note major human·impacts, vegeta­
tion types, buffers, important habitat features. etc. 

Completed form checked by Date _________________ 

Q.. -l.ity control check by ------------------------- Date _________ 

t. 	 .ary data entered by Date __----------
SUllUDQry data checked by Date _________ 
Total data entered by Date ___________ 
Total data checked by Date __________ 
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i 
PHYSQCARPUS CAPITATUS PIICAll FAC+Ii , 

IlIFfC ilMEJARk 
Y QUAKING ASPEN POPULUS TREHULA POTR10 FAC+ 

DEER FERN BLECHNUK SPICANT BLSP FAC+t: CRABAPPLE KALUS FUSCA !fAfU FAC+ff L-- STINGING HEnLE URTICA DJDICA UROI FAC+ 
1-. RED ALDER ALNUS RUBRA ALRU2 FAC 

"'-lSITKA SPRUCE PICEA SITCHENSIS PISI FAC 
DEVIL'S CLUB DPLOPANAX HORRIDUS . OPHO FAC 
SCOULER WILLON SALIX SCOULERANA SASC FAC OTHER SALIl Spp RANGE FACW TO OBL 
COIIPARSNIP HERACLEUK LANATU" HELM FAC 
BITTERSNEET NI&HTSHAOE SOLANU" DULCAHARA SODU FAC 
LADY FERN ATHYRIUK FIL1~-FEHlHA ATFI FAC 
WESTERN RED CEDAR THUJA PLICATA THPL FAt 
SALIIOHBERRY RUBUS SPECTABILIS RUSP FAC 
TWIHBERRY LOHICERA IHYOLUCRATA LOINS FAC 
FIELD HORSETAIL EQUISETU" ARYENSE EQAR FAC OTHER EQUISETUH SPP FAC,FACII,ODL 
COLTSFOOT PETASIDES PALIIATUS PEPA31 FAC 
YOUTH-ON-AGE TOLKIEA HENZIESII TOHE FAC 
TWISTED STALK STREPTOPUS AIIPLEIIFOLIUS STAK2 FAC­
LODGEPOLE PINE PINUS CONTORTA PICO FAC­
FOAH FLOWER TtARElLA TRIFOLIATA >TITR FAC­

~FALSE SOLOMON'S SEAL SMILACENA STELLATA 5H5T FAC-
FIREt/EED' EPllOBIUH ANGUSTIFOLIU" EPAH2 FACU+ 
EVERGREEN BLACKBERRY RUBUS LACINIATUS RULA FACU+ 
YINE "APLE ACER CIRCIHATU" ACeI FACU+ 
CANADA THISTLE CIRSIUH ARYENSE CIAR4 FACU+ 
BULL THISTLE CIRSIUK VULGARE CIYU FACU COH"ON LAIiMiROAOSIDE WEED.BASAL LYS 
CASCARA RHAIINUS PURSHIANA RHPU FACUI CURRENTLY NOT LISTED 
CHOKECHERRY PRUIIUS YIRGINIA PRY I FACU P. E"ARGINATA IS UPL 
RED ELDERBERRY SAHBUCUS RACEIIOSA SARA2 FACU 
BEDSTRAW SALLlU" Spp SAu FilCU GALIU" TRIFIDU" IS FACW+ 
BRACKEN FERN PTERIDIUK AQUILINU" PTAQ FACU 
BI6LEAF IIAPLE ACER "ACROPHYLLUK ACKA3 FACU 
PEAFRUIT ROSE ROSA PISOCARPUS ROPI2 FACU IIAY BE FAC 
WOOD'S ROSE ROSA NooDS It RONO FACU "AY BE FAC 
SNOIIBERRV SYHPHOROCARPUS ALBUS SYAL FACU 
WESTERN HEMLOCK TSUGA HETEROPHYLLA TSHE FACU­
HIMALAYAN BLACKBERRY "i RUBUS DISCOLOR RUOl2 FACU­
BLACK CAP .RUBUS LEUCODERIIIS RULE UPL 
DEWBERRY ,PAC. BLACKBERRY RUBUS URSINUS RUUR UPL OUR ONLY NATIVE BLACKBERRY 
DOUGLAS FIR PSEUDOTSUGA IIENZIESII PSIIE UPL~ SALAL GAULTHERIA SHALLON SASH UPL 
SIIORD FERN POLYSTICHUII IIUHITUII POilU UPL 
EVERGREEN HUCKLEBERRY YACCINIU" oYATU" YAOY UPL ALSO CALLED BLUEBERRY 
RED HUCKLEBERRY VACCINIUH PARVIFOLIUK YAPA UPL 
TRILLIUII TRILLIUH OYAiUH TROY UPL 
HOOTKA ROSE ROSA HUT KANA RONU UPL IIAY BE FACU TO FAC 
MILO LILY-OF-THE-VALLEY IIAIANTHEHUII DILITATUII "ADI UPL 
BLEEDING HEART DICENTRA FORnoSA DIFD UPL 

j BITTER CHE.=tRY PRUNUS E"AR6INATA UPLPRElf P. VIRGIHIHtA IS FACU
'OREGON GRAPE BERBERIS Spp BEu UPL 2 Spp HERE,AQUIFOLIU" ~ HERVOSA·
HAlELNUT.FILBERT CORYLUS CORHUT~ COCO UPL 

INDIAN PLun.aSOBERRY OElllARtA CERASIFORMIS OECE UPL 

OCEAN SPRAY HOLOOISCUS DISCCLOR HDDI UPL 

VANILLA LEAF ACHLVS TRIPHYLLA ACTR UPL 




PRE5£NCE CDIlHO" MIlE 51: 1EITlfI t IIAII£ 5·tnSOL IIITfHD CDIII1E.tfTS 
\) P 

LABRADOR TEA LEDUII 6ROEIUIIDICUII WR OIL J06S 
SUNDEMS ORDSERA Spp. DRff Oil TMO Spa QUR AREA 
LAUREL,BOB WIA POLIFOUA UfO OIL lOSS 
WNBERRY, SltAll VACCIIUUII 1t1'ftOCCOS VAGI Ok 106S 
SKUNK CAIIAGE lYSICHITUK AMERICANUII UAIt3 Oil 
BUlLRUSHES SCIRPUS s" Stlf OIL APPROX 9 SPP IN OUR AREA 
CATTAIL TYPHA LATIFOUA TYLA OIL 
DUCKED. LESSER L£ItM lila lEJII3 OIL 
PARSJIIP,IfATER sum SUAVE SISU2 OIL 
PMSLEY ,IfATER DE'IIAN1lIE SARllEMTOSA OESA OIL 
PONDEDS POTAllllBETDN Spp POIf DBL NUIlEROUS SPP, OUR AREA 
LDOSESTRlFE,PURPLE LYTHRUII SALICARIA lYSA2 Ok AlIEN SPECIES 
lIME'S TAIL HIPPlIUS YCl.6ARIS HIVU2 DBL 
IIILLFOILS.IfATER IIYRIOPHYlLUII Spp IIYIt ost 

, CRESS£S,IIATER ROIUPPA Spp ROff OIL 
MATERLIlY,WHITE IYftPHAEA ODORATA IYOO OIL 
1I0NKEY-FLOiER,YELLON III""LUS SUTTATUS IIISU OBl 
II_EY FLOMERS III IIIJUIS Spp IlIff FACII TO OBL 
POND LILY,YELLON NUPHAR lUTEDII NULU Ok ALSO SPATTERDOCK; WAS N.POLYSEPALUII 
IIUS, YELLOM IRIS PSEUOACDRUS Itff OBL NOT LISTED 
IIOSS,PEAT Sl'HAGNtII Spp tiff OIL NOM VASCULAR, SO NOT LISTED 
SEDSE,IIATER tAREI AUTAlIS CAAQ all 
SED6E.SLaIJ6H CAREl OINUPTA CA(fB3 OIL 
SEDGES CAREX Spp CAff FAOW TO OSl HUIIEROUS SPP, OUR AREA 
SOfT RUSH JUNCUS EFFUSUS .ruEF FAtIl" 
RUSHES JUItUS Spp JUtt FACI TO OIL NUIIEROUS SPP, OUR AREA 
BUTTERCUPS IWIUJICULIIS Spp RAff FACM TO OIL NUIlEROUS SPP, OUR AREA 
SRARTIEEDS(KNOTVEEDS) POLYDUII Spp POff FACII TO OBL NUflEROUS SP,P, IlUR AREA 
IULlONS SAlIl Sp. $Aft FAtN TO OIL NUIlEROUS SfP, OUR AREA 
PACIFIC MILLON SAUl LASI_A SALAS FACMt 
HEDGENETTLE, ItOUHDILORT STACHYS Sp, STu FACIt+ 
FALSE HELLEBORE YERATRUII CALIFDRNICUII VECA2 FACM+ 
lATER FOXTAIL ALEPOCURUS 691ICIlLATIS AlSEl FACM+ 
CREEPING BUTTERCUP RMUIt\JLUS REPEMS RARE3 FACM 
CANDYFLOiER CLAYTONIA SIBIRtCA ClSI2 FACti AlSO, ftDNTIA SIBIRICA 
HARDHACK SPIREA DOU6l.AStl SPUD FACII 
RED OSIER DOGWOOD mRNUS STDUlNIFERA cosn FACII 
REED CANARY GRASS PHALARIS ARUNDINACEA PHAR3 FACW 
lLACK COTTONWOOD POptLUS BALSMIFERA POBA2 FAC:' FORIIERLY P.TRICHOCARPA 
ORE&ON ASH FRAUIWS LATIFOLIA. FRl.A FACII 
ftDUNTAIN NOODFERN DRYOPTERUS DILATATA DROI2 FACII 
TOUCH-HE-HOT InPATIEHS NOLI-TANGERE 1Il10 FACII 
mll'lBLEBERRY RUSUS PARYIFlDRUS RUPA FACWt LISTING HERE FRO" NAT'L LIST 
CURLY DOCK RUltEl CRISPUS RUCR FACltI SEveRAL OTHER Spp RANGE FAC TO FhCtI 
LAR6E~LEAVED AVENS GEUII IIACRCPHYLLUII 6EHM FACW 
TRUE FORGET-liE-HOT IIYDSDTIS SCORPOIOES IIYSC FACW 
LITTlE BLUE FORSET-IIE-NOT 1I1050TI5 DISCOLOR "YO I FACII 

S 

, ' SCOURING RUSH EGUISETUII HYEJlAlE EGHY FACW 
sn NK C~RRAru RIBES 8RACTEDSUII RIBR FACWf CURRENTLY NOT LISTED 
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Appendix P 


Letter of Identification Example 




PIERCE 
COUNTY 

JOSEPH A. SCORCIO 
Acting Director 

July 15, 1987 

Dear Landowner: 

The carrier of this_letter is a Pierce County employee assigned 
to conduct an inventory of wetlands in your area. Your 
permission is requested for access to possible wetland sites on 
your property. Permission is st~ict1y vOluntary. 

If you have further questions, please contact Mike Cooley, Senior 
Planner, at 591-7233. 

Thank you for your cooperation. 

Sincerely, 

JOSEPH A. SCORCIO 
Acting Director 
Planning and Development Department 

JAS:kb 
CRE;jm,lO 
cc: Mike Cooley, Senior Planner 



 



AppendlxQ 

Example GuldeHnes For Conduct'" 

1. Each field team shall have a team leader. The leader shall be an em­
ployee of King County or a person designated by the Director. 

2. The field team leader shall be responsible for communicating with or 
responding to inquiries from property owners or residents concerning the 
wetlands inventory. 

3. 	Whenever in the field, each team member shall wear a label or tag which 
identifies him/her as a participant in the wetlands inventory. 

4. 	Field team members shall be courteous to property owners, residents and 
the general public at all times. 

5. 	The inventory of each wetland shall be conducted in the shortest reason­
able period of time. Activities of field team members shall be limited only 
to those necessary to carry out the wetlands inventory. 

6. Field team members shall take every reasonable precaution in order to 
minimize invasion of the privacy of residents or damage to private prop­
erty. 

7. 	If access to a wetlands is blocked by a fence, wall or other barrier, or the 
property is posted with signs limiting access, the field team leader shall 
make a reasonable attempt to contact the property owner or resident and 
request permission to enter the property for the purpose of conducting 
the inventory. 

8. 	 If a property owner or resident refuses to allow access or requests the 
field team to leave the property, the field team shall leave immediately. If 
subsequent requests to gain access to the property are refused, the inven­
tory for that wetland will be completed using the best available data. 

• Taken from King County Inventory 





AppendixB. 

Example: Plant Speclmen Label 

DATE: COLLECTOR: 


LOCATION: 


HABITAT: 


ASSOCIATED SPECIES: 




Appendix S 


Wetland Summary Sheet Examples 




WETLAND: #:1-A Wilburton Interchange SE 1/4 32-25-5 
NE 1/4 5-24-5 

LOCATION: East of 112th Avenue SE; north of SE 8th 
west of U.S. 405; south of SE 6th Street. 

Street; MAPS: 71 
79 

DATE OF INVENTORY: 10/25/83 TYPE: A 

DRAINAGE BASIN: Mercer Slough 

CLASSIFICA TION: 	 Fish Wildlife Service Amherst (common) Name 
Vegetation Code 

PSS1: 	 Palustrine, Scrub/Shrub Scrub-Shrub wetland 
Broad-leaved Deciduous, 
SpirealWiliow 

PF01: 	 Palustrine, Forested Forested wetland 
Broad-leaved Deciduous 
Ash/Crabapple! Alder 

PEM5: 	 Palustrine, Emergent Wet meadow/marsh 
Narrow-leaved Persistent 
Pharlaris/Cattails 

COMMON SPECIES: 

Trees: 	 Herbs: 

Alnus Rubra (Red Alder) Typha latifolia (Cattail) 

Populus trichocarpa (Black Cottonwood) Polyganum hydropiper (Marsh pepper) 

Pinus contorta (Lodgepole Pine) Prunella vulgaris (Self-heel) 


Rumex spp. (Dock) 

Shrubs: 	 Sedges/Rushes/Grass/Ferns: 

Malus diversifolia (Crabapple) Athyrium felix-femina (Lady Fern) 

Acer circinatum (Vine Maple) Juncus effusus (Rush) 

Cornus stolenifera (Red-osier Dogwood) Phalaris arundinecea (Reed Canary) 

Rhamnus purshiana (Cascara) Scirpus validus (Soft-stemmed Bulrush) 


Birds: 

Great Blue Heron 
Common Snipe 
Stellars Jay 
Bewicks Wren 

8-B12 



DISCUSSION: 

The area contains a mixture of vegetation types: in the southwest quarter is a 
wooded area containing Crabapple and Oregon Ash trees with an understory of 
Dogwood shrubs. The gravel fan area in this corner probably covers up a small 
remnant of bog as indicated by the Lodgepole Pine left protruding from the center 
of the fan. 

Through the center and northern half of the site there is a patchwork of open water 
channels, Cattail stands, Hardhack and Willow scrub. 

The patchwork effect of a variety of vegetative types provides excellent habitat for 
wildlife; nesting, feeding, and resting places are all provided. The openwater 
provides spots for waterfowl and feeding areas for predators such as the Great Blue 
Heron noted several times on the site. 

The site is isolated from human interaction because of its location amongst 
well-traveled thoroughfares - this isolation provides a secure place for wildlife. 
Their activities are probably rarely intruded upon by casual by-passers. 

The water flowing into this site from the north was noted to be silt laden, 
oil-slicked, and filled with floating garbage. The water flowing out the south end 
was quite "cleanll in comparison. 

8-B13 




King County Wetlands Inventory Notebook 


Photo Date: 5-80 

WETLAND: B1 ack Ri ver 6 
Panther Lake 

E 5-22-5 
LOCATION: SW 4-22-5 

INVENTORY DATE: 7-22-81 

ACREAGE: 62.6 

CLASSI F ICATION: Fish and Wildlife Service 

L2AB4 Lacustime, Littoral, Aquatic Bed, 
Floating leaved (Water-Shie1d/ 
White Pond Lily) 

PSS1 Palustrine, Scrub/Shrub, Broad­
leaved Deciduous (Hardhack) 

PEM Palustrine, Emergent 

North ~ Approx. Scale: 1" = 1000 ' 

COMMUNITY 
PLAN AREA: SODS Creek 

BASIN OR 

DRAINAGE: Green Ri ver 


Common Name 

Open Water 

Scrub/Shrub 

Shallw Marsh 

NOTE: 	 The wetland edge shown aboYe Is approximate. In marshes, ponds or lakes, the transition from standing water to uplands Is 
usually clear. However, the edges of forested or scrub/shrub wetlands are less dlstlnet. There, the e/'Iange from wetland to upland
often occurs oyer a broad area called the ''transition zone". For a discussion, see Wettand Plants of KIIIfI Countv and the PuI4tt 
Sound Lowlands and "Guidelines for King County Wetlands. '.' 



Black Ri ver 6 

OBSERVED SPECIES: (refer to list in Appendix 1) 
Trees: AR 
Herbs: BS, LA, NO, RR, TL, VS 

Shrubs: MD, SO, 
Sedges/RusheS/Grass/Fern: CX, EX, lE, lX, LN, SV 

Birds: PG, GB, MA, CO, VS, BS, AR, sr, SS, yr 
Mammals: 


Fish: 

Other: 


RARE/ENDANGERED/THREATENED SPECIES: (refer to list in Appendix 2) 
Recorded/Observed: 


Potential: 


SIGNIFICANT HABITAT FEATURES: Many snags in view of open water area. 

OUTLET: Type: Channel 
Condition: Open 

Outflow enters: Stream . 
POTENTIAL STORAGE: Existing Active: 106 ac. ft. 

Potential Active: 106 ac. ft. 

GENERAL OBSERVATJONS: 	 Although surrounded by residential development on most sides, 
the lake seems fairly uneffected by development except for liter. 

WETLAND EVALUATION SUMMARY: 
Data was collectad in the five categories shown below. Within each category the data was evaluated to produca,numerical values. Composite 
values for each category were produced in order to compare each wetland to other wetlands in its sub-basin and in King CountY. The result of 
that comparison was a pereantile rank. The pereantile is expressed on a scale of one hundred and indicates the parcent of wetlands that scored 
equal to or below that particular site. For example, a pereantile rank of 80 under sub..f)asin means that the wetland scored equal to or better 
than 80 percent of all sites within the sub-basin for that evaluation category. NOTE: The percentile ranks are valid only within the individual 
evaluation category and are intended solely for reference and comparison. 

Rank 
Evaluation Category (by percentile' 

Sub-basin CountY-wide 

Hydrology: 	 runoff stOrage potential, water quality. potential for minimizing damage 100 91
in downstream areas 

Biology: 	 qualitY of habitat, abundance and diversity of plant and animal species 100 71 

Visual: 	 diversity and contrast of wetland and surrounding vegetation, 100 95 
surrounding landforms 

Cultural: 	 types of access, proximitY to schools/institutions, overall 33 24
environmental qualitY 

Economic: .	presence of agriculture/peat extraction, anadromous or game fish. 33 31 

game birds or mammals of commercial value 


WETLAND RATING: 

Each wetland was assignad one of three possible wetland ratings. The wetland ratings were determinad by examining the scores of selected 

inventory tasks, specific data or percentile ranks for individual evaluation categories. The criteria used to assign the wetland retings are 

described in the Introduction. For each rating a number of specific guidelines for new development in or adjacent to wetlands were prepared. 

The guidelines are interidad to assist in carrying out King CountY's Sensitive Areas Ordinance and other wetland policies. They are included in 

a separate report titled "Guidelines for King CountY Wetlands". 


Wetland ~ating: 1 ( c ) 
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Final Wetland Map Examples 
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WETLAND: 

LOCATION: 

INVENTORY DATE: 

Black River 6 
Panther Lake 

E 5-22-5 
SW 4-22-5 

7-22-81 

ACREAGE: 62.6 

CLASSIFICATION: Fish and Wildlife Service 

L2AB4 Lacustime, Littoral, Aquatic Bed, 
Floating leaved (Water-Shield/ 
White Pond Lily) 

PSSl Palustrine, Scrub/Shrub, Broad­
leaved Deciduous (Hardhack) 

PEM Palustrine, Emergent 

North ..... Approx. Scale: 1" = 1000 ' 

COMMUNITY 
PLAN AREA: Soos Creek 

BASIN OR 
DRAINAGE: Green River 

Common Name 

Open Water 

Scrub/Shrub 


Shallw Marsh 


NOTE: 	 The wetland edge shown above Is approximate. In marshes, ponds or lakes, the transition from standIng water to uplands Is 
USUally clear. However, the edgeS of forested or scrub/shrub wetlandsarlless distinct. There, the change from wetland to uPland 
oft.n occurs over It broad arN called the "transition zon.... For a tUscusslon. see WeUanci l'tanU of Klnl C .... nt.'lt an.. the ""lit 
Sound Lowlands ana "Guld.llnes for KIn Count W.tland." 
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Pierce County Wetland Atlas 
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Snohomish County Wetland Atlas 
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Thurston County Wetlands, IOO·Year Flood Plains 



AppendixU 

Transfer Tools and Techniques 

Pantograpb - The pantograph is a technical drafting device with two arms. 
One traces an area on the original map at one scale, while the other draws it 
on a second map at another scale. Accuracy depends on the calibration of 
the pantograph and the skill of the operator. 

Opaque ProJector. Although there is some lens distortion with this tech­
nique, scale adjustments can be made using an projector. The base map is 
secured to a wall. The map to be transferred Is projected onto the base map 
and focused until the images coincide. The boundaries of the wetlands can 
then be traced onto the map. This method can be time consuming and, if 
the scales are extremely different, not very accurate. The equipment how­
ever is usually readily available through schools and libraries. 

Photograpby - If a 35 mm camera and a copy stand is available, a slide can 
be taken of the source map. The slide can then be projected and the infor­
mation traced onto the base map. The slide projector is more flexible than 
an opaque projector in adjusting scale. There Is some lens distortion. 

Grid - Graph paper can also be used to make scale adjustments. With the 
aid of a light table, the information to be transferred Is traced onto the graph 
paper. Using the map's scales to compute the appropriate difference in the 
size of the squares, a graph can be constructed at the scale of the base map. 
The wetland information on the original graph paper can then be enlarged 
and drawn fresh on the second graph. 

Best At - To transfer wetland boundaries from aerial photography to the 
base map, the scale of the base map is changed photographically to match 
that of the photos as closely as possible. The base map can then be repro­
duced on clear plastic. The boundaries are then drawn onto the base map 
laying the clear plastic base map over the photo. The best fit is accom­
plished by lining up recognizable features on both maps. 

Zoom Transfer Scope - A zoom transfer scope provides stereo viewing of 
both two maps or photos, for example, the reconnaissance map and the 
base map for the flnal wetland map. Mechanical adjustments can be made 
to conform the photo image to control pOints on the map. 
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