Wetland Determination and Delineation Laboratory
INTRODUCTION

Early wetland policy was driven by the perception of wetlands as wastelands that should be drained and filled to better accommodate human uses such as agriculture and urban development. This view of wetlands led to the elimination of over half of the total wetlands in the lower 48 states by the end of the 20th century.  As our understanding of the ecological role of wetlands grew, a change in the perception of wetlands occurred and, along with this change, legislation that protected wetlands and made it more difficult to destroy them.  

Implementation of this legislation required answers to questions that had not previously been considered.  What is a wetland and what criteria should be used to distinguish wetlands from non-wetlands?  How much wetland is on a given property?  Where is the boundary between “wetland” and “non-wetland?” This is the realm of wetland identification (determination) and delineation.

Several types of people in our society now have compelling reasons to identify and delineate wetlands. Environmental groups may use these methods to identify ecologically significant wetlands to be protected as a park or preserve or to help resist or modify the development of wetlands. Financial institutions may require an assessment of wetlands on a property before a loan is granted.  Landowners, developers and planners may need to have wetlands delineated prior to developing a site plan so as to avoid impacting wetlands or to determine the cost for mitigating unavoidable impacts. Governments at local, state and federal levels may require assessments of wetlands as infrastructure such as new roads, bridges, or utilities are being planned that may impact wetlands.

The identification of potential jurisdictional wetlands is based on an examination of the three criteria that are used to define wetlands – hydrology, soils and vegetation.  Each of these criteria is evaluated using a combination of the analysis of available data and reference material and field evaluation (measurement) of wetland indicators.

OBJECTIVES
Upon successful completion of this activity students should be able to:

1. Describe the need for wetland identification and delineation in wetland management.

2. Conduct research on a potential wetland site using various resources.

3. Conduct a preliminary field study that examines soils, hydrology and vegetation as criteria for wetland determination.

4. Identify an approximate wetland boundary using both archived information and data collected on the site.

PROCEDURE

I.  Preliminary Research – Accessing Archived Information

Prior to a field visit, a wealth of information concerning a potential wetland site can be determined from archived sources.  Several of these will be made available to you or you will be directed to web sources that will provide specific types of information.  Use these resources to learn what you can concerning the field site. Record any pertinent information on the attached “Wetland Determination and Delineation - Archived Information” data sheet. 

Natural Resource Conservation Service – Web Soil Survey (WSS)

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
NOTE: Alternatively, hardcopies of county soils surveys available from your local NRCS    office may be used here.

Examination of a soil survey to determine whether or not the soils at the study site have been identified as “hydric” is a common first step in identifying and delineating wetlands.  Soil types at the site are identified and then compared to a wetlands soils list (some soils are listed as hydric soils). Soil surveys, once only available in hard copy, are now available for most areas in the U.S. on-line. The Web Soil Survey (WSS) provides soil data and information produced by the National Cooperative Soil Survey. It is operated by the USDA Natural Resources Conservation Service (NRCS) and provides access to the largest natural resource information system in the world. NRCS has soil maps and data available on-line for more than 95 percent of the nation’s counties and anticipates having 100 percent in the near future. The site is updated and maintained on-line as the single authoritative source of soil survey information.
Using this resource is a four step process:

1.
Navigate to the study site and define an “area of interest”

2.
Generate a soils map using the “Soil Mapper” (soils are overlaid on an aerial photo)

3.
Use the “Soils Data Explorer” to retrieve soils data

4.
Generate a personalized soils report using the “Shopping Cart”
Detailed instructions on the use of the Web Soil Survey are provided on the NRCS web site. The following is a brief overview:

1. The study site is first located on a base map and an “area of interest” (AOI) is defined by the user as an overlay on this map.  Several options are provided that allow you to navigate to the study site, such as the site’s street address, state and county, latitude/longitude coordinates, legal description (section, township, range), etc. An area of interest is defined by selecting the AOI tool and dragging in a box that establishes borders around the desired area.
2. Once an area of interest is defined, the “Soil Map” tab can be selected to superimpose a soils map over the AOI. Different soil types are designated by map unit symbols.  The map unit name and the area of each soil type within the AOI are given in a table to the left of the soils map.

3. Various soils data can be accessed by clicking on the “Soil Data Explorer” tab. The presence of hydric soils is determined by opening the “Suitabilities and Limitations for Use” tab and then the “Land Classification” link and then the “Hydric Rating by Map Unit” link. Click on “View Rating” to generate the color-coded hydric soils map. The “Legend” tab on the left margin of the map defines each of the colors used in the map.

4. The Web Soil Survey automatically generates a site report as a .pdf file.  A template that includes a title, an explanatory narrative, a soils map, etc. is provided.  The user can add any other element to the report by selecting the “Shopping Cart” tab while viewing that element.  For example, if you would like to add a hydric soils map to the report, simply select the “Shopping Cart” tab after you have generated that map.  When all desired elements have been added, select “Check out.” A site-specific report will be generated that can be printed or saved. Unlike almost any site where “Shopping Cart/Check Out” functions are used, you will not be asked to enter your credit card number.  The service is free.

USGS Topographic maps

USGS topographic maps can be accessed using NASA World Wind or will be available for you in hard copy.

Open the topographic map for your site and examine to determine:

· Location

· Topography – flat, terrace, position on slope, depression, hummock, etc.

· General land use of site and surrounding area (urban, forested, agriculture, etc.)

· Position of study site relative to natural stream network (proximity to other water sources such as streams, ponds, drainage ditches, other wetland areas) – drainage patterns

· Excavated or not (look for mining symbol on map)

Google Earth and historical aerial photographs or other remote sensing imagery
Examine to determine:

· Location

· Topography – flat, position on slope, etc.

· Land use of site and surrounding area (past and present)

· Position of study site relative to natural stream network

· Evidence of disturbance (excavation, landslides, etc.)

· Evidence of inundation (flooding, saturation of soils, etc.)

Historical Google Earth imagery is now available for many locations across the United States.  This imagery can sometimes be used to determine any land use change that has occurred on the site.  To access historical imagery, Select View from the main menu and then Historical Imagery. A slider bar will appear superimposed over the image indicating the availability of historical imagery.  Click on the slider bar to select images.  Dates available will vary from site to site, but most go back to at least the mid-1990s.

National Wetlands Inventory 

www.fws.gov/wetlands
The U.S. Fish and Wildlife Service has produced a national wetlands inventory that is based primarily on an analysis of aerial photographs.  Wetlands are identified, mapped and then superimposed on topographic maps.  The inventory does not identify all wetlands in an area, but probably the most significant ones.  Thus, if your site is found within a wetland identified in this survey, it has a high probability of being a wetland.  

The “Wetlands Mapper” allows viewing of identified wetlands either on-line or hard copy maps can be ordered for every state (see “Hard Copy Orders”).  Each wetland is mapped as a polygon (a multi-sided closed figure) with an imbedded code that indicates the specific wetland type and other information related to this site.  In the on-line version, codes may not be seen initially, but will appear as you zoom in on the site.  A measure tool (“Tools”) allows linear and area measurements (polygons) on the site.  In general, linear wetlands are not mapped since their extent is difficult to determine from aerial photographs.  Therefore, most riparian wetlands do not show up on the “Wetlands Mapper.”

General wetland types (“Freshwater emergent,” “Marine and estuarine,” etc.).  are color-coded on NWI maps. Similar wetland types are assigned the same color.  All freshwater emergent wetlands, for example, are displayed in a light green. In the on-line version, click on the wetland polygon to decode the site designation. To obtain more detail on the classification of the wetland, go to the web site below and enter the case-sensitive code found on the NWI map for the study site:

http://137.227.242.85/Data/interpreters/wetlands.aspx
Alternatively, use the “Help” function (beside “Available Layers” on the NWI map) and navigate to the decoder. See Wetlands Mapper – Documentation and Instructions Manual (May 2010) for further explanation of codes used in NWI maps. 
Local Wetland Inventories

For some areas, more detailed inventories of wetlands may be available.  Local wetland inventories are systematic surveys of wetlands that are conducted using aerial photos, soils maps and field observations. They are usually done within cities and maintained by local government agencies (e.g., county land use, city planning).  Their availability is highly uneven across the country, but if a local wetland inventory is available for the study area, smaller wetlands that would not show up on NWI maps can be identified.  LWIs are more detailed than NWI soils maps, but less detailed than a delineation.

FEMA Floodplain maps
www.msc.fema.gov/
The Federal Emergency Management Administration (FEMA) produces and maintains flood maps for insurance purposes.  These maps can be used to identify those areas that are prone to flooding and thus, are candidates for having hydric soils that support wetlands.  FEMA’s Map Service Center has scalable digital maps that can be searched by address, state or zip code.  Click on the “Map Viewer-Web” link to access the floodplain maps. See the “FEMA Dictionary” link for an explanation of the codes used on the floodplain maps.

Site-specific information from the landowner

Landowners, particularly those who have a long-term association with the site, can be a valuable source of site-specific information that is not available elsewhere.  Anecdotal accounts of historical changes in land use, excavations, fill/dumping, changes in hydrology, crop history, flooding episodes, previous ownership, etc. may all be obtained through interviews with the landowner or sometimes, adjacent landowners.  This information can often be used to explain observations seen in the field or to help guide your areas of investigation.
II.  Field Evaluation

After all archived information on the site has been examined and recorded, a field evaluation is required.  The first step in a basic wetland determination and delineation is to “walk the site” looking for low elevation areas and any streams, ditches, seasonal creeks or adjacent wetlands.  Particular attention should be paid to those areas where hydric soils have been identified using soils maps.  Recall that hydric soils inclusions may be included within soil map units that are not identified as “hydric.”  The presence and abundance of wetland plants should also be noted.

The field evaluation can now turn to more detailed examination of the three criteria that are used to distinguish wetlands from uplands – hydrology, soils and vegetation.  To be considered a “jurisdictional wetland,” a site must meet minimum criteria for at least two out of three of these criteria.  

Your instructor will assign your group an area or sample points for evaluation.  Record all of your observations as indicated on the attached “Wetland Determination and Delineation - Field Evaluation Data Sheet.”  A separate data sheet should be completed for each sample point.

Hydrology
The quantitative measurement of hydrological parameters at a potential wetland site requires long-term measurement of hydrological parameters such as surface water inflow and outflow, water levels, and ground water flow.  These data are generally available only when the area in question is close to a body of water whose water levels are routinely measured at a tidal or stream gauging station.  Since this is the exception rather than the rule in most areas, it is not often used by wetland practitioners.  There are, however, a number of indicators that indirectly demonstrate the presence of hydrological conditions that support wetlands.   The following list provides some examples:

· The presence of  standing water

· The presence of a seasonal or permanent high water table (<12”) ( e.g., water seepage into a pit dug for soil analysis) 
· The presence of saturated soils at a depth of 12 inches or less (indicated by “glistening” of soil layers or if you are able to squeeze water out of a handful of soil)

· Water marks on trees, fences or other fixed objects

· Sediment deposits - coatings of silt or clay particles on plants and other structures 

· Drift deposits - rafted debris on the ground or suspended on plants, trees, fence posts, logs, etc.

· Algal mats or crust on surface

· Iron deposits (orange or yellow color) on soil or other surfaces

· Surface soil cracking

· Sparsely vegetated concave surface (depression)

· Salt crust

· Aquatic invertebrates (e.g., aquatic snails, clam shrimp) 

· Water-stained leaves 

· The presence of drainage channels or scouring

· Matting or bending of vegetation in direction of water flow indicating previous flooding

· Proximity of site to other water sources seen in the field – e.g., streams, ditches, depressions

A test that provides more immediate results involves that application of a solution to suspect soils to indicate the presence of reduced (ferrous) iron in the upper 12” of the soil profile.  Alpha-alpha-dipyridyl solution turns pink or red in a reducing environment indicating a hydric soil.  Additional tests that indicate the oxidation-reduction (redox) status of soils are also available and are described in the 1987 Army Corps of Engineers wetlands delineation manual. 
Examine your site for the presence of any hydrological indicators and enter your observations on the data sheet.
Soils

Hydric soils are defined as soils that are water saturated for extended periods of time during the growing season.  Soils that are “waterlogged” will often demonstrate characteristics that distinguish them from non-hydric soils.  In non-hydric soils, oxygen is trapped in the many spaces between soil particles.  This oxygen is used by plants to carry out respiration – the metabolism of sugars to obtain energy.  In hydric soils however, this soil oxygen is rapidly depleted due to chemical and biological oxygen demands and anaerobic conditions result.  This lack of oxygen has a number of effects on the biological and chemical processes in soil.

Depending on the season when field observations are being done, soils may not be saturated upon field inspection.  However, manifestations of saturated or waterlogged soils can usually be detected by either using a soil probe to obtain samples or digging soil pits to obtain samples.  

With a shovel, dig a soil pit approximately 18-inches deep that is close to what you think is the wetland-upland boundary, but clearly in the wetland.  Use the shovel to extract a thin longitudinal slice from the side of your soil pit to examine the soil layers.  Gentle moistening of dry soils with a spray bottle facilitates the observation of layers.  Moist soils need not be sprayed.  
Examine your soil profile for the following features and record their presence on the attached data sheet. 

1. Dark organic soil
2. Gleyed matrix  – gleyed soils are formed when a soil is saturated for a prolonged period and is highly reduced.  Gleyed soils have a characteristic steel-gray color.  If the soil matrix matches the color chips found on the “gley page” of Munsell Color charts, it is considered “gleyed.”
3. Oxidized rhizosphere and iron oxide root channels

4. Hydrogen sulfide odor


5. Mottles - Redox concentrations and redox depletions 
6. Ferrous iron test - a solution of alpha-alpha-dipyridyl may be applied to soils to detect a reducing soil environment, which is indicated if the solution turns pink or red.

7. A restrictive layer that would prevent or slow water from seeping into deeper soil layers.  This may be a layer of clay or bedrock that lies below the surface.

Vegetation

A site satisfies the vegetation criterion for a “jurisdictional wetland” when more than 50% of the dominant species of plants on the site are in the FAC, FACW and OBL categories.  For delineations, visual estimation is often used to estimate plant dominance, but more sophisticated vegetation sampling methods can also be used.  Of these, plot and line-intercept methods are the most common.  Plant species found on the site are first identified and then compared to the National List (cited below).

Use your sample point as a center for the following circular plots:

· 1-meter radius – for herbaceous (soft-tissued) plants

· 2-meter radius – for shrubs and saplings (woody plants <1” diameter)

· 3-meter radius – for trees (woody plants >1” diameter)

Using your field guide, identify the most common herbaceous plants, shrubs and trees within your plots.

Estimate the percent cover of the dominant plants within each stratum and enter your data on the data sheet.  Dominant plants are those that account for at least 20% cover within your plot.  For each stratum, the total percent cover should add up to 100%.  Bare ground, if present, should not be included in the percent cover estimate.  Rather, record bare ground separately at the bottom of the data sheet.

For example, in a 1-m radius plot, you find the following:


Species A – 35%


Species B – 25%


Species C – 25%


Species D – 10%


All others –   5%


Total    –    100%

Species A, B and C would be considered “dominant plants” in this example since all account for at least 20% cover.

If your plot has a large number of species, no one of which exceeds 20% cover, just list the species in descending order of dominance and add up the percent cover for each until you reach at least 50%.  These plants will be considered your “dominant species.”

For example, in a 1-m radius plot, you find the following:


Species A – 15%


Species B – 15%


Species C – 15%


Species D – 10%


Species E –   5%


All others –  40%


Total    –    100%

Species A, B, C and D would be considered “dominant plants” in this example, since over 50% cover is reached by adding up those species (15+15+15+10 = 55%).

Once vegetation sampling is complete, determine the wetland status of each species by consulting your field guide or the National Plant List referenced below.  Then, complete the Dominance Test Worksheet and the Prevalence Test Worksheet as indicated on the data sheet.  To meet the vegetation criteria for wetlands, the dominance test should be >50% and the prevalence index should be <3.0.
The “National Plant List”
www.usace.army.mil/CECW/Documents/cecwo/reg/plants/list96.pdf
www.usace.army.mil/CECW/Documents/cecwo/reg/plants/national.pdf
Originally prepared by the U.S. Fish and Wildlife Service and now maintained by the U.S. Army Corps of Engineers, the national plant list includes all vascular plants known to occur in U.S. wetlands.  Thus, it is a useful resource in the field determination of wetlands based on an analysis of vegetation.  Those plants that have been identified in the field can be compared to this list to see if they are associated with wetlands.  Note that there are plant lists for different regions of the U.S.  Be sure you are using the list that is specific to your region.
III.  Delineating the Wetland (OPTIONAL)
Place a stake flag between your “in-wetland” and “out-of-wetland” sample points.  Other groups will do the same.  Stake flags may be placed on the boundary between student groups to construct a continuous boundary line between wetland and upland.  Although only a portion of the wetland has been delineated by this activity, continuing the process would result in a completed delineation.  In practice, once the boundary is flagged the line would be surveyed or located by Global Positioning Systems (GPS) to generate a map that would document the wetland-upland boundary and the area of the wetland.

NOTES TO INSTRUCTORS

Introduction

The Wetland Determination and Delineation Laboratory is intended to provide students with a hands-on experience that introduces the concepts and practice of wetland determination and delineation.  The activity is not designed to provide the training that is required by individuals to become certified wetland delineators or other types of wetlands technicians, as these curriculum materials and mechanisms for their delivery are available elsewhere.   

The activity is designed to be presented over two 3-hour laboratory periods. The first is dedicated to accessing archived information on the study site.  Students should also be introduced to the concepts of and the need for wetland determination and delineation using the PowerPoint presentation associated with this module.  The second laboratory is dedicated to field evaluation of the study site.

A word on adaptation of the activity

Although this activity is designed to be as generic as possible, it will likely require some modification to tailor to your specific region.  This is particularly true for the field evaluation portion of the activity.  Some indicators for hydric soils, for example, may not apply to soils in your area.  Plant identification will certainly differ from one location to another.  In some cases, a plant species that has one wetland status in Oregon, will have a different designation in other parts of the country.  Refer to local or regional resources cited in this module or state agencies (e.g., Department of State Lands in Oregon) with primary responsibility for wetland management in your state. 

NRCS Web Soil Survey (WSS)

While soils maps may indicate whether or not hydric soils are found in the area, field examination is required to gain a finer scale and to verify the results of the soil survey.  Soil surveys are generated primarily by examination of aerial photographs and within each area identified with a hydric soil, there may be areas that are not hydric.  Likewise, upland areas that are not identified as having hydric soils may have small areas of hydric soils (inclusions) imbedded within them.  Because of this, it is a good idea to see if your “upland” soil is known to have hydric inclusions.

The presence of inclusions can be determined from the Web Soil Survey and instructors may want to incorporate this determination into the activity.  This is accomplished by investigating those soils on the study site that are not hydric to see if they are likely to have hydric inclusions within them. After identifying the names of soils series on site, go to “Official Soils Descriptions” on the WSS home page and then “View by Series Name.”  Enter the soils series name where indicated and then click “View Description,” which will provide a narrative description of the soils series in question.  Scroll down to the header “Geographically Associated Soils.”  That section will provide the names of those soils that are commonly found “associated with” or “imbedded in” this soil type.  Check these soils names against the hydric soils list to see if any of them are hydric soils.  Those that are hydric are potential hydric inclusions that may be encountered on your study site. 

The NRCS Hydric Soils National List can be found at:

www.soils.usda.gov/use/hydric
USGS topographic maps and historical photos

Topographic maps can be purchased locally or ordered through the U.S. Geological Survey web site. They are also available on-line. See NASA World Wind (http://worldwind.arc.nasa.gov/download.html ) for free download.

Although Google Earth (www.google.com/earth/index.html) is probably the most accessible source for remote sensing imagery, there are also other sources:

· NASA World Wind 

· University map libraries

· Commercial aerial photography companies – detailed, current, but expensive

Field Site Identification

Any field site with wetlands and easy access can be used for this activity.  Relatively simple sites with a clear wetland-upland boundary work better than complex sites where a mosaic of wetlands occurs within an upland matrix.  I have successfully used a local county park for the activity with my students and one of my Oregon colleagues is fortunate to have an on-campus wetland.  
Students work in small groups of 3 or 4.  Spread the groups along the suspected wetland-upland boundary to be delineated.  Have each group sample two points (more, if time allows) along the suspected wetland-upland boundary – one in the wetland and one outside the wetland within a few feet of each other.   I would suggest pre-selecting and marking sample points for students.  For sites with rocky or gravelly soils that are difficult to dig, in the interest of time, you may even want to pre-dig soil pits for students.  Sampling can then be conducted by using a shovel to take a slice from the side of the pre-dug hole.

If you are conducting the delineation portion of the activity, the wetland-upland boundary will occur between the “in wetland” and “out of wetland” sample points and should be flagged with a colored stake flag.  When all groups have completed their sampling, a continuous line should be flagged between student groups, marking the delineation line. The spacing between flags will vary depending on how convoluted the boundary is.  You might try having students continue flagging the delineation line as a large group beyond where sampling was conducted using only surface features (especially plant species) as indicators.  Debates over the positioning of the flags can be a good learning experience for students.

Once the wetland boundary has been flagged, the line would ordinarily be surveyed or GPS units would be used to generate a map of the site (see PowerPoint presentation for example).  The map would be used to determine the wetland boundary and the area of wetland involved.  Instructors may want to incorporate this step into the activity or perhaps involve instructors and students in a surveying class.

Data Sheets

Students should complete one of the “Wetland Determination and Delineation - Archived Information” data sheets prior to the field activity. For the field evaluation, each sample point will require a separate data sheet. Data sheets may need to be customized for the conditions present at your study site.
Field Evaluation of Hydric Soils

Complete analysis of hydric soils is complex and beyond the scope of this module.  When delineations are done by wetlands practitioners, the determination of soil color throughout the profile is critically important.  This determination is made by comparing soils at various strata with standard colors found in Munsell Color Charts.  Three values are assigned – hue, value and chroma:


Hue – the soil color relative to primary colors red, yellow and blue


Value – the lightness of the hue


Chroma – the strength of the color; departure from a neutral of the same lightness

Instructors who are interested in applying this level of sophistication to the Wetland Determination and Delineation Laboratory would benefit from attending a wetland delineators course that includes instruction on the identification of hydric soils.  Possible sources for these courses are cited in the introduction to the Wetland Mitigation series (see beginning of this module).

As described in this activity, it is probably not necessary for each student group to have a Munsell Color Chart.  Instructors may find it useful to have a single copy for reference or to use in a demonstration

Field Evaluation of Hydrology

In this activity the presence of wetland hydrology is evaluated indirectly by looking for “hydrological indicators.” There are a number of ways to more directly demonstrate the presence of hydrological conditions that support wetlands. Baldwin (2001), for example, describes a simple method for determination and visual demonstration of hydrology at a site.  The method relies on the anaerobic nature of wetland soils due to waterlogging or saturation.  Stick large non-galvanized nails into wetland and nearby upland soils.  After a few weeks, return to the site and observe the amount of oxidation that has occurred on the nails as indicated by the amount of orange coloration.  Upland nails should be more orange than wetland nails due to the presence of oxygen and the formation of iron oxides (rust-colored). Nails in wetland soils will remain unchanged or be covered with dark, gray patches indicating the presence of reduced iron compounds. It is prudent to flag the location of the nails for ease of finding them again, and counting in advance to ensure all are collected for the safety of future visitors to the site.

Hydrology can also be measured on-site by sinking an array of “water monitoring tubes” – approximately 24-inch long, 3-inch diameter plastic pipes – into the ground at the study site.  Water depth in each of the tubes can be measured at regular intervals as an indication of how close the water table lies to the surface.  For example, in Oregon, to be considered a hydric soil, the water table must be within 12” of the ground surface for at least two weeks during the growing season.

Field Evaluation of Vegetation

Proper identification of dominant plants is essential to this activity and can be a challenge for the novice.  Each student group should have a local plant identification guide. Citations for examples of identification guides are provided under “Wetland Plants” of the Resources section of this module. As part of your introduction to the activity, you may want to point out the most commonly encountered species.  In addition, tagging those pages in the identification guide of the most common plants encountered on the site can streamline the identification process.  Labeled specimens can also be made available to students to confirm their identifications.  

MATERIALS

For the “Preliminary Research” portion of this activity, students should have access to a computer with Internet access to:

· National Wetland Inventory maps (hardcopy or on-line)

· U.S. Geological Survey topographic maps (hardcopy or on-line)

· Natural Resource Conservation Service soil surveys (hardcopy or on-line)

· Google Earth or historical aerial photos of study site

For the “Field Evaluation” portion of the exercise:

· Wetland plant identification guides

· Shovels (or soil corers)
· Soil probes (optional)

· Stake flags

· Meter sticks

· Tape measure 30m

· Clipboards

· Data sheets

· Munsell color chart (optional)

· Alpha-alpha dipyridyl solution

· Hand lens

WETLAND DETERMINATION AND DELINEATION DATA SHEET -   
ARCHIVED INFORMATION
Project/Site: _____________________________  Owner:  _____________ 

City/County: _____________________________  State:  ______________
Site Location (Latitude/Longitude): ________________________________ 
Investigator(s): ___________________________   Date:  ______________

Record any relevant information from the following sources in the space provided.  Enter “NA” if information is “not available.”
Natural Resource Conservation Service – Web Soil Survey (WSS)

Soil Map Unit Name(s):  ____________________________________________

Are hydric soils present?  ___________________

Comments:  ______________________________________________________

________________________________________________________________


Print soils map and indicate location of study site on map.

USGS Topographic maps

Location (Section/Township/Range): ___________________________________
Topography:  _____________________________________________________ 
Land use:  _______________________________________________________

Proximity to water sources:  __________________________________________

Evidence of excavation:  ____________________________________________

Comments:  ______________________________________________________

________________________________________________________________


Print topographic map and indicate location of study site on map.

Google Earth and Historical Aerial Photographs
Location:  _______________________________________________________
Topography:  ____________________________________________________ 

Land use (past):  ______________________________________  Date:  ______



      ______________________________________  Date:  ______



      ______________________________________  Date:  ______

Land use (present):  _______________________________________________
Position relative to natural stream network:  _____________________________

Evidence of disturbance:  ____________________________________________

Evidence of inundation?:  _________  Date:  ________

Comments:  ______________________________________________________

________________________________________________________________

Print Google Earth image and indicate location of study site on map
National Wetland Inventory 

Site within NWI-mapped wetland?  ______  NWI Wetland type(s):  ___________

Adjacent areas within NWI-mapped wetland?  _______  

NWI Wetland type(s):  __________________________

Comments:  ______________________________________________________

________________________________________________________________


Print NWI map and indicate location of study site on map.

Local Wetland Inventory
Site within LWI-mapped wetland?  ______  LWI Wetland type(s):  ___________

Adjacent areas within LWI-mapped wetland?  _______  

LWI Wetland type(s):  __________________________

Comments:  ______________________________________________________

________________________________________________________________

FEMA Floodplain Map

Site within 100-year floodplain?  ______
Comments:  ______________________________________________________

________________________________________________________________

Site-specific information from the landowner
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

SUGGESTED ASSESSMENT

1.  Which archived resource(s) were the most useful in the determination of whether or not the study site was a wetland?   Explain why.

2.  Submit all supporting evidence (completed data sheets, maps, etc.) that establishes whether or not the study site is a wetland.

3.  Write a brief (approximately 2-page) narrative that presents the case for why this site should or should not be considered a jurisdictional wetland.  Incorporate relevant information from both archived sources and your field evaluation.

Use the following format for the narrative:

INTRODUCTION – Site description, location, ownership, etc.

HYDROLOGY


Archived information:


Field evaluation:

SOILS


Archived information:


Field evaluation:

VEGETATION


Archived information:


Field evaluation:

SUMMARY

