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A National Survey of Potential Wetland
Hydrology Regional Indicators

by Chris V. Noble, Daniel J. Martel, and James S. Wakeley

PURPOSE: This technical note summarizes the results of a national survey of potential wetland
hydrology indicators by personnel representing all Army Corps of Engineers District Regulatory
Offices from across the country.

BACKGROUND: The Corps of Engineers Wetlands Delineation Manual (Environmental
Laboratory 1987), hereafter called the Corps Manual, presents a short list of indicators of wetland
hydrology that is used as part of a three-parameter test for wetland determination. The purpose of
hydrology indicators is to provide evidence that the site has a current wetland hydrologic regime.
The list includes: recorded gauge data and historical records, visual observation of inundation, visual
observation of soil saturation, watermarks, drift lines, sediment deposits, and drainage patterns. The
Corps Manual states that “Indicators of wetland hydrology may include, but are not necessarily
limited to” the list above. It goes on to describe the indicators and discuss some of the problems
associated with each one. While the Corps Manual clearly states that the listed indicators are simply
examples, the list has sometimes been interpreted as the only indicators of wetland hydrology that
can be used for wetland determinations and delineations. In a memo dated 6 March 1992, four new
indicators were added to the official field data form for routine wetland determinations: oxidized
rhizospheres, water-stained leaves, local soil survey data, and the FAC-neutral test (U.S. Army
Corps of Engineers (USACE) 1992). The addition of indicators in 1992 provides precedent for the
further refinement and possible expansion of the list of hydrology indicators.

In 2003 a project was initiated under the Wetland Regulatory Assistance Program (WRAP) to update
and revise lists of wetland hydrology indicators for each region of the country. The project is part of
a larger, multi-year effort addressing the recommendations of the National Academy of Sciences
(National Research Council 1995) to increase the accuracy and regional sensitivity of the Corps
Manual. A working group from the U.S. Army Engineer Research and Development Center
(ERDC), with the help of Dan Martel of the USACE San Francisco District, developed what they
hoped was a comprehensive list of potential hydrology indicators that could be identified readily in
the field by trained and experienced Regulatory personnel. The list was then developed into a
survey that could be distributed by email to points of contact (POC) in each District that were
designated by Regulatory Chiefs. POCs were asked to rate each potential indicator for applicability
in that District or region.

METHODS: The survey included all of the indicators currently listed in the Corps Manual and the
1992 field data form, as well as 53 possible additions. The list was sorted and indicators were
grouped under the following categories:

1. Indicators based on direct observation of water and/or reduced soil conditions during a site
visit.
2. Indicators based on indirect evidence of recent inundation (ponding or flooding).



ERDC TN-WRAP-05-1
January 2005

3. Indicators based on indirect evidence of recent soil saturation.
4. Indicators based on inferences from other site conditions or data.

The survey was developed in a spreadsheet format that asked the District POC to evaluate each
potential hydrology indicator for its application to the following wetland types in the POC’s District
or region:

All wetlands.

Depressional wetlands.
Seep/slope wetlands.
Riverine/floodplain wetlands.
Fringe wetlands.

A o e

Other regional wetland types.
Participants were asked to rate each indicator in each wetland type using the following scale:

1 = More than 99% of observations of this indicator are in wetlands.

2 = Between 67% and 99% of observations are in wetlands.

3 = Between 34% and 66% of observations are in wetlands.

4 = Between 1% and 33% of observations are in wetlands.

5 = Less than 1% of observations are in wetlands.

NI = The indicator is applicable in this region, but it is not possible to give it a rating.
NA = The indicator is not applicable in this region.

Respondents were also asked whether they recommended the indicator for use in the region, or they
had no basis to judge the use of the indicator in the region.

RESULTS: Responses were received from all 38 District Regulatory offices. As requested, some
large Districts submitted multiple surveys if there were recognized subregions in their Districts that
may have differed in wetland conditions. Table 1 shows the frequency of ratings for each wetland
type. “NI” and “NA” responses have not been included in Table 1. As might be expected, scores
and recommendations varied widely.

One of the more useful questions was “Do you recommend this indicator for use in your region?”
For some indicators, the responses were universal. For example, there were 54 (100 percent) “yes”
responses for “A. Visual observation of surface water (flooding or ponding)” and for “B. Observed
water table within 12 inches of the soil surface.” None of the indicators on the survey received 100
percent negative responses. Indicator “NN. Presence of elevated lichen lines on trees, shrubs, or
other upright objects” received 30 negative responses out of 37 total responses for the indicator.

Indicators that received mostly scores of 1 or 2 could be viewed as more widely applicable and
reliable than those receiving lower scores, if potential regional differences or distinctions among
wetland types are ignored. For example, among the indicators not currently listed in the manual or
on the 1992 field data form, the following may deserve further consideration: “D. Soil sample from
the upper 12 inches changes color upon exposure to air (due to oxidation of ferrous iron),”
“E. Sulfidic odor in the upper 12 inches of the soil profile,” “O. Presence of crayfish burrows,”
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“T. Presence of muck or mucky mineral material on the immediate soil surface,” “AA. Site has
confirmed hydric soils and hydrophytic vegetation with no evidence of significant hydrologic
alteration,” and HH and JJ which deal with the presence of obligate and/or facultative wet annual or
biennial plants.

Clearly, each indicator needs to be evaluated closely as it applies to each region of the country.
Indicators with high frequencies of scores 1 or 2 may have a high potential for application
throughout the country. Those with high frequency of scores 3, 4, or 5 are not likely to be useful
indicators nationwide, although some of them may be applicable within specific regions or wetland

types.

The next step is to focus on individual regions as part of the larger effort to regionalize all aspects of
the Corps Manual. This effort has already begun in two regions: Alaska and the Arid West.
Interagency working groups in those regions are now developing draft Regional Supplements to the
Corps Manual that will contain updated and refined lists of indicators of hydrophytic vegetation,
hydric soils, and wetland hydrology that are specific to the regions. The national survey of wetland
hydrology indicators has proved to be a valuable starting point for developing regional indicator
lists. It has stimulated thought and discussion within the Corps Districts and among other users of
the Corps Manual. Although the process of developing regional indicators has started with only
state or federal agency participation, draft documents will be subject to independent peer review,
probably by university faculty or committees formed by professional societies. Draft documents will
also be made available to the private consultant community for their technical insights and
suggestions, and distributed for broader public review before being adopted for regulatory use.

POINTS OF CONTACT: For additional information, contact Mr. Chris V. Noble, Environmental
Laboratory, U. S. Army Engineer Research and Development Center, Vicksburg, MS (601-634-
3482, Chris.V.Noble@erdc.usace.army.mil) or the Manager of the Wetlands Regulatory Assistance
Program, Mr. Bob Lazor (601-634-2935, Bob.L.Lazor@erdc.usace.army.mil). This technical note
should be cited as follows:

Noble, C. V., Martel, D. J., and Wakeley, J. S. (2005). “A national survey of potential
wetland hydrology regional indicators,” WRAP Technical Notes Collection (ERDC TN-
WRAP-05-1), U.S. Army Engineer Research and Development Center, Vicksburg, MS.
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