
INTERAGENCY MEMORANDUM 
 
 
TO: Allison Bussler, Director of Public Works, Waukesha County 
 Gary Evans, P.E., Highway Engineering Division Manager, Waukesha County 
 Linda Mathews, Southeast Region Environmental Coordinator, WisDOT 
 Doug Cain, Project Manager, WisDOT 
 
FROM: Kenneth R. Yunker, P.E., Executive Director, SEWRPC 
 Michael G. Hahn, P.E., P.H., Deputy Director, SEWRPC 
 Donald M. Reed, Ph.D., Former Chief Biologist, SEWRPC 
 Christopher J. Jors, Senior Specialist-Biologist, SEWRPC 
 
DATE: November 14, 2016 
 
SUBJECT:  WAUKESHA WEST BYPASS SEDGE FENS 
 
 
Pursuant to a discussion at a November 8, 2016, meeting involving Waukesha County, the Wisconsin 
Department of Transportation, and the Southeastern Wisconsin Regional Planning Commission, the 
Commission is providing wetland information collected during Commission work along the Waukesha 
West Bypass route in 2011 and 2016.  The information provided here is specifically intended to provide 
data gathered in three wetland areas of concern discussed during the meeting.  These areas include: 
 

1. Wetland located southeast of the intersection of Hawthorne Hollow Drive and Hazelwood Place 
(see Map 1).  Two areas of concern were identified within this wetland in 2016 including a sedge 
fen and a degraded sedge fen.  Pertinent information gathered in 2016 and provided here 
includes: “Wetland Determination Data Form – Northcentral and Northeast Region” for Sample 
Site Numbers 22 and 23 and “Bypass Fen Plant Community Area Number 4A.  Information 
gathered in 2011 and provided here includes: “Rapid Assessment Methodology for Evaluating 
Wetland Functional Values” form for PCA 4, “Wetland Determination Data Form – Northcentral 
and Northeast Region” for Sample Site Number 6, and a “Preliminary Vegetation Survey” for 
PCA number 4.  Information provided on these 2011 forms is generally consistent with, and not 
significantly different from, the findings of the 2016 determinations.  In particular, on Page 7 of 
the Rapid Assessment form under the “Groundwater Recharge and Discharge” section, it states: 
“Commission staff observed that part of this wetland may have been a peat mound at one 
time – an area where ground water wells up to the surface significantly slowing the decay of 
plant matter which forms a mound.  Plants present which are indicators of groundwater 
discharge include Ciliated brome grass, Skunk cabbage, Water-cress, and Angelica.”  Further, 
under “Remarks” in the Hydrology section on the first page of the Wetland Determination Data 
Form for Sample Site Number 6, it states:  “Seasonal groundwater discharge area.  Possible old 
fen mound.”  It should also be noted that Sample Site Number 6 was recorded when 
precipitation was below normal for 90 days leading up to the August 25, 2011, field inspection.  
This would explain why saturation and a water table were not observed in the soil column at 
that time.  Further, relatively recent shrub cutting and clearing to accommodate soil sampling 
equipment, has opened the shrub layer “canopy” allowing fen-type herbaceous vegetation to 
recolonize the degraded fen site.  Finally, groundwater discharge areas were identified for the 
Draft Environmental Impact Statement prepared in 2012.  Attached Exhibit 3-12, titled “Area of 
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Overland Groundwater Flow West of Pebble Creek”, indicates that sedge fens identified by 
SEWRPC in 2016 are located in an area highlighted as “Field Identified Wetland Supported by 
Root Zone Groundwater” and just downslope of “Field Identified Groundwater Discharge 
Areas”.   As the Commission staff noted during the presentation of Exhibit 3-12 at the 
interagency meetings in 2011, the entire field- and consultant-identified groundwater discharge 
and root zone groundwater areas could be expected to revert back to sedge fen and possibly a 
prairie fen condition with shrub layer removal and related burn management.  This is reinforced 
by what was observed in 2016 in areas where shrubs had been cleared to accommodate the 
heavy equipment brought in to sample soils.  
 

2. Wetland located immediately north of Sunset Drive (see Map 2).  One area of concern, a 
degraded sedge fen, was identified within this wetland in 2016.  Pertinent information gathered 
in 2016 and provided here includes “Wetland Determination Data Form – Northcentral and 
Northeast Region” for Sample Site Number 10 and “Bypass Fen Plant Community Area Number 
11A”.  Pertinent information gathered in 2011 and provided here includes: “Rapid Assessment 
Methodology for Evaluating Wetland Functional Values” form for PCA 11, “Wetland 
Determination Data Form – Northcentral and Northeast Region” for Sample Site Number 22, 
which is contained in PCA 11, and a “Preliminary Vegetation Survey” for PCA number 11.  The 
recent fen designation covers a very small area of degraded fen which was not sampled in 2011.  
However, information provided on the 2011 attachments is generally consistent with, and not 
significantly different from, the findings of the 2016 determinations.  The Rapid Assessment 
form for PCA 11 noted groundwater discharge observations:  “Springs reported and observed 
throughout the Pebble Creek watershed”.  Also, “yes” was checked to answer the question: 
“Related to discharge, may the wetland contribute to the maintenance of base flow in the 
stream?”  
 

3. Wetland located immediately south of Sunset Drive (CTH D).  The following information is 
provided for comparison purposes.  Identified as PCA Number 8 on the attached Map 2, 
pertinent information gathered in 2011 and provided here includes: “Rapid Assessment 
Methodology for Evaluating Wetland Functional Values” form for PCA 8, and a “Preliminary 
Vegetation Survey” for PCA number 8.  A wetland sample site was not recorded within this plant 
community area in 2011.  This wetland (designated as W-8) was characterized as a fen in 2011, 
and was addressed in establishing the current alignment (Rotated Pebble Creek West) for the 
West Waukesha Bypass (designated as W-8). Additional information was not gathered in W-8 in 
2016 since the current project boundary does not include W-8.   
 

Dr. Donald M. Reed, retired Chief Biologist of the Commission staff, visited the newly identified sedge 
fens within the project area on November 11, 2016.  Based upon the field inspection, Dr. Reed 
concurred with Commission staff sedge fen designations.  It should be noted that Dr. Reed has been 
involved with the West Waukesha Bypass project since it was first proposed.  Further, Dr. Reed has 
studied fens for much of his career, culminating in his M.S. thesis entitled “Composition and Distribution 
of Calcareous Fens in Relation to Environmental Conditions in Southeastern Wisconsin” and his 
dissertation entitled “Environmental Correlates of Vegetation Types in Southeastern Wisconsin Fens”.  
Table 1 from Dr. Reed’s dissertation, which is attached, presents plant associations for three types of 
fens:  calcareous fen, prairie fen, and sedge fen.  The fens identified in 2016 fit the diagnostic description 
for sedge fen in Table 1. 
 
Dr. Reed mentioned that of the three fen types mentioned above, sedge fens are the most common fen 
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type in southeastern Wisconsin.  Rare plant species that occur almost exclusively in calcareous fens, may 
not be present in sedge fens.  Sedge fens tend to contain plant species that occur in other open wetland 
types such as sedge meadow.  For example, typical sedge fen plants such as Angelica (Angelica 
atropurpurea), a groundwater associate; and Mountain mint (Pycnanthemum virginianum), a fen 
associate, are relatively common plants in Southeastern Wisconsin because they also occur outside of 
sedge fens (see range maps attached after Table 1 for these species). 
 
Larry Leitner, retired SEWRPC Principal Biologist, visited both sites with the Commission staff and agreed 
that they are sedge-fens.  
   
 
Additional Fen Definitions and Guidance: 
 
Fens are a set of peat/muck forming wetlands that receive nutrients from sources other than 

precipitation: usually from upslope sources through mineral-rich drainage from surrounding soils 
and from groundwater movement (Brinson 1993, Godwin et al 2002, and U.S. EPA 2016). The term 
fen, as it is used in the context of North American wetlands, is a hydrogeomorphic concept that 
describes the environmental “driver” of a particular wetland system. Also, Reed (1985) noted that 
fens may vary considerably in their plant community associations based on both climate and the 
mineral and nutrient content of their supporting groundwaters. Accordingly, fens may be further 
classified by the particular plant community association that they support (e.g., sedge fen, prairie 
fen, calciphilic or calcareous fen) and/or the water chemistry and pH of the supporting 
groundwaters (e.g., acidic or poor fen, alkaline or rich fen, mineraltrophic fen). 

 
Definition from Carpenter (1995), which is referred to in the WDNR RAPID Assessment of Wetland 

Functional Values guidance: 1) Groundwater discharge, 2) Organic soils, either “high organic” or 
“high carbonate,” 3) Vegetation adapted to those conditions  

 
NatureServe: “Upright sedge-fen,” 1) typically on hillsides, 2) organic soils, 3) dominated by tussock 

sedge and spotted Joe-Pye weed. Among other fen associates, the fens identified in 2016 by 
SEWRPC staff have swamp aster, boneset, mountain mint, pussy willow, turtlehead, wild strawberry, 
yellow ovens, winged loosestrife, swamp saxifrage, and marsh fern.  

 
Wisconsin Natural Heritage inventory on the more degraded area north of Sunset Drive:  

Ryan O’Connor, WDNR NHI: “Given the hydrology and landscape position you describe, I would lean 
toward degraded fen. Angelica is certain a groundwater seepage-lover, and Pycnanthemum is a 
classic fen species, even if it doesn’t rise to the level of “indicator” like Parnassia, Valeriana, etc.” 
He also noted that this doesn’t fit neatly into Wisconsin NHI vegetation categories, but “seems Iowa 
and Minnesota consider these fens.”  

 
Definition of Sedge Meadows: 
Sedge meadows are wetland plant communities dominated by sedges growing on saturated soils, 
usually peat or muck (Eggers and Reed 2015). They tend to occur in depressional areas or along lakes 
and streams where spring melt water ponds or drains slowly (Hoffman 2002).  Sedge meadows, not fed 
primarily by groundwater, tend to dry down by late summer (ibid). However, sedge meadows may also 
occur as floating mats along lake edges (Eggers and Reed 2015) or on shallow groundwater and/or 
groundwater discharge areas located on slopes adjacent to lakes and streams. Some further 
differentiate or subdivide such sedge meadow communities by their primary water sources. For 
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example, Naturserve refers groundwater supported sedge meadows with fen associates to the “upright 
sedge-fen” community defined above.  While sedge meadows in southeastern Wisconsin often contain 
plant species considered fen associates, the Commission staff has not observed large numbers of such 
associates in these wetland plant communities (typically much less than 20 percent of the total cover). 
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