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To:  
Commissioner Easterly

From: Wetland Science Advisory Group

Date:
September 26, 2005
RE:
Recommendations of the wetland science advisory group on the definition of significant hydrologic function
The role of the Wetland Science Advisory Group (WSAG) is to develop guidelines to assess the significance of “isolated wetlands” in Indiana while preserving wetlands and enhancing their potential for water quality. Through this process, the group had to determine the significance of various types of isolated wetlands regarding species diversity, non-invasive species, wildlife and aquatic habitat and hydrologic functions.

 
This document summarizes the conclusions of the WSAG concerning wetland hydrologic functions. Typically, wetland hydrologic functions include flood reduction/control, erosion control, sediment trapping, nutrient trapping in both overland flow and subsurface flow, groundwater recharge and redistribution of water to adjacent ecosystems during drought periods. 


Although many argue that all wetlands fulfill one or several of these functions and should therefore be preserved, the statute requires IDEM to draw a distinction between the wetlands and their ability to carry out these functions. We believe that the significance of a wetland on hydrologic function at the catchment scale depends in large part on its location in the catchment and on the geological characteristics of the area where the wetland is situated. For instance, research indicates that water quality is acquired in headwaters and that wetland preservation efforts should focus in these areas in particular. We have therefore focused on landscape position in characterizing the hydrologic function of wetlands.

Under the law, “isolated wetlands” are wetlands that are not permanently connected to a stream or lake by surface water. However, most “isolated” wetlands are connected to a stream, a lake or an aquifer through groundwater flow and therefore can significantly impact the hydrologic functions of our streams and lakes. Even those that are not connected via groundwater retain water that would otherwise flow to nonisolated waters of the state. In order to determine the hydrologic significance of an isolated wetland, it is necessary to assess the magnitude of the groundwater fluxes associated with the wetland.

Wetlands that have developed in landscapes where the soil is deep and porous (large groundwater fluxes) will have a more significant impact on hydrologic function at the catchment scale than wetlands located in geological settings where the parental material is dense and has a low ability to transport water (small groundwater fluxes).  One critical factor in determining the magnitude of fluxes associated with wetlands and therefore the connectivity of “isolated” wetlands with streams and lakes is the soil hydraulic conductivity or ability of the soil to transmit water in the area where the wetland is developed. The soil texture (clay, silt, sand) and the sediment type (till, alluvium, loess…) have been linked to soil hydraulic conductivity. Typically, clay and till (unsorted compacted sediments left after glaciers retreated) will have a low hydraulic conductivity (< 1 cm(day-1) and will only permit a small volume of water to flow through them. Wetlands located in landscapes with these types of sediments are therefore less likely to have a significant impact on hydrologic function at the catchment scale. Nevertheless, soil nature in no way impacts the ability of a wetland to trap sediments in overland flow, prevent erosion, store water and prevent flooding. Wetlands developed on till/clay therefore remain important for hydrologic function at the catchment scale. 
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The second criterion to determine the significance of an isolated wetland in terms of hydrologic function is the location of the wetland in the catchment. Catchment order or stream order is a measurement of how far upstream the catchment or stream in question is located. If a stream has no tributaries, this is a first order stream and the catchment draining water to that stream is a first order catchment. If two first order streams meet, they form a second order stream and the sum of the two first order catchments plus the areas contributing water to the second order stream downstream from the confluence of the two first order catchments form a second order catchment (Figure 1). 


When talking about stream order, there are two important things to keep in mind. First, the stream order increases only when two streams of equal order meet (i.e. 1+1=2nd order, 1+2=2nd order, 1+1+1+1+2= 2nd order, 2+2= 3rd order,…). Secondly, there are always several first order catchments in a second order catchment and a multitude of first and second order catchments in a third order catchment and so on…When reading Figure 1, one should keep in mind that the lowest order catchment in which the wetland is located should be the deciding factor.  These considerations on the hydrological significance of isolated wetlands led us to develop recommendations based on soil texture and sediment type, and location in the catchment (Table 1).

i) Isolated wetlands in 1st, 2nd, or 3rd order catchments are significant. 

	Table 1.  The significant hydrologic function test is based on location, and sediment type and texture.

	
	Sediment Type and Texture

	Stream Order
	
	Till or Clay
	Others

	
	1st to 3rd
	Significant

	Significant

	
	4th to 5th 
	Minimally significant
	Significant

	
	6th or more
	Minimally significant
	Minimally significant


ii)  Wetlands in 4th and 5th order catchments and NOT in a lesser order catchment and developed on till or clay are minimally significant. If these wetlands are not in clay/till landscapes, they are still significant from a hydrologic perspective.

iii) An isolated wetland in a 4th or 5th order catchment with clay soil is only minimally significant if it is not located in a first, second or third order catchment within the fourth order catchment (Figure 1).
iv) Isolated wetlands in 6th order catchments or higher and NOT in a lesser order catchment can be ranked as minimally significant. 

Although the group feels that, since 85% of Indiana wetlands have been drained over the last century, all remaining wetlands are valuable, the group suggests the use of the above framework to determine relative significance from a hydrological standpoint.

Figure � SEQ Figure \* ARABIC �1�.  Stream order and catchment order.  Numbers indicate stream order. In this 5th order catchment, only isolated wetlands in the shaded area are not part of a smaller order catchment.
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