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1. Introduction 

1.1 Site Description 

GEI Consultants, Inc. (GEI) completed a wetland delineation for the Lester Golf Course project 
(Site). The Site is located at the southern portion of the former Lester Park Golf Course on Lester 
River Road in Section 4 of Township 50N, Range 13W in Duluth, Minnesota (Figure 1). The 
delineation area covers approximately 38 acres as shown in Figure 2. The primary land cover is 
former golf course fairways, putting greens, trails, undeveloped woodland and wetland.  

The purpose of the wetland delineation was to identify wetland and other aquatic resource 
boundaries and classify the wetland plant community types. The delineation will be used to aid 
in project planning and to identify potential wetland and aquatic resource impacts.  
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2. Delineation Methodology 

2.1 Wetlands 

Wetlands present within the Site were identified and delineated using the procedures described in 
the United States (U.S.) Army Corps of Engineers (USACE) Wetlands Delineation Manual 
(Environmental Laboratory, Waterways Experiment Station, 1987) and the Regional Supplement 

to the Corps of Engineers Wetland Delineation Manual: Northcentral and Northeast Region 
(U.S. Army Engineer Research and Development Center, 2011).  These methods utilize the 
standard multi-parameter approach (vegetation, hydrology, and soils) for wetland identification 
as outlined in the Corps of Engineers Wetland Determination Data Forms.  In general, an area is 
considered a wetland if hydrophytic vegetation, wetland hydrology, and hydric soils are present.  
Delineated wetlands were classified in accordance with the classification systems set forth in 
Wetlands of the United States (Shaw and Fredine. 1971), Wetlands and Deepwater Habitats of 

the United States (Cowardin et al., 1979), and Wetland Plants and Plant Communities of 

Minnesota and Wisconsin (Eggers and Reed, 2014). 

2.2 Other Aquatic Resources 

The wetland delineation and report include other aquatic resources affected by regulated 
activities in waters of both the U.S. and Minnesota. The delineation area was specifically 
surveyed for wetlands (as defined under Section 404 of the Clean Water Act) and other aquatic 
resources such as seasonal ponds, seeps, springs, ditches, and streams (intermittent, ephemeral, 
and perennial). Other aquatic resources within the delineation area will be identified and 
delineated as described in the Guidance for Submittal of Delineation Reports to the St. Paul 

District Army Corps of Engineers and Wetland Conservation Act Local Governmental Units in 

Minnesota (USACE, St. Paul District Regulatory, 2015). Observations and mapping of potential 
connections and flow paths between other aquatic resources and wetlands can provide 
information for determining regulatory jurisdiction.  

2.3 Desktop Review 

A desktop analysis was completed for the analysis area prior to the on-site data collection and 
field delineation by reviewing a variety of available information to identify potential wetlands 
and aquatic resources.  Resources reviewed include: 

• USACE Antecedent Precipitation Tool (USACE 2022) 
• U.S. Department of Agriculture (USDA) Natural Resources Conservation Service 

(NRCS) Web Soil Survey (USDA 2022) 
• USGS Topographic Maps (USGS 2022) 
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• U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI) (USFWS 
2022) 

• NWI for Minnesota Update (DNR 2018) 
• DNR PWI (DNR 2020) 
• Aerial Imagery 
• DNR Hydrography Dataset (DNR 2022) 
• Minnesota DNR MNTOPO Elevation Viewer and LiDAR Data (DNR 2022) 

2.4 On-site Wetland Delineation 

GEI’s on-site wetland delineation followed the USACE procedure for identifying wetland 
boundaries by completing the appropriate number of sampling points, investigating the required 
wetland criteria, and identifying the boundary between wetland and upland areas. A soil 
sampling auger or tiling shovel was used to complete soil sampling points and check the soils 
and hydrology at periodic intervals throughout the delineated boundary to confirm accuracy 
and/or adjust the boundary accordingly. All wetland boundaries within the property were flagged 
with Wetland Delineation flagging tape and geolocated using a sub-foot accuracy global 
positioning system (GPS) and incorporated into a geographic information system (GIS) using 
ArcGIS 10.8 GIS software.  The Site GPS data is being used to aid in Site planning.  
 
In addition to wetlands, waterbodies (lakes or ponds), waterways (streams, rivers, and ditches), 
and other aquatic resources (seeps and springs) present within the area of investigation were 
assessed and mapped during fieldwork. The estimated ordinary high water mark of waterbodies, 
waterways, and ditches were identified and geolocated with GPS as polylines or polygons. Seeps 
and springs were identified and mapped as points. Observations of the other aquatic resource 
characteristics were recorded.  

The on-site data collection focused on completing sampling points within identified sampling 
units. Sampling units were distinguished by differences in landscape position, vegetation, soils, 
hydrology and/or disturbance relevant to the aquatic resource. GEI typically uses plant 
communities as the primary sampling units. Plant community units typically reflect spatial 
variations in geomorphology, hydrology, soils, and other factors that are important to the 
formation and maintenance of wetlands. Plant community units were identified during the 
desktop review and were adjusted based on observed field conditions. Sampling point locations 
within the plant community units were selected to be representative of the plant community. At 
least one sampling point and NCNE Supplement Data Form were completed in each plant 
community. Sampling points were labeled with a project specific identifier, an alphabetical 
wetland identifier, followed by the sampling point number, then an upland or wetland 
designation (e.g. X-A1W is associated with project X, Wetland A, and is the first wetland 
sampling point).    
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2.4.1 Normal Circumstances and Antecedent Precipitation 

The on-site data collection activities occurred within the growing season as defined in the 
USACE Regional Supplement. GEI was on-site to complete the wetland delineation on July 05, 
2022. Normal circumstances were present during the time of the site visit. Antecedent 
precipitation data was obtained using the USACE Antecedent Precipitation Tool (APT) to 
determine if climatic/hydrologic conditions were considered dry, normal, or wet for the analysis 
area at the time of fieldwork. The APT reported normal antecedent precipitation for the 
preceding 90 days with approximately 0.7 inches below normal since June 8th (Appendix A). 

2.4.2 Vegetation 

The vegetation occurring at representative sampling point locations was assessed to determine 
the dominant species in the tree, woody vine, sapling/shrub, and herbaceous vegetation strata.  
Vegetation plot sizes were a 30-foot radius for tree and woody vine strata, a 15-foot radius for 
sapling/shrub stratum, and a 5-foot radius for herbaceous stratum.  Depending on the community 
size encountered at each sampling point, the plot size for the tree/vine/shrub/herb strata was 
adjusted to restrict the sampled vegetation to the plant community being assessed. The 
percentage of absolute areal cover was visually estimated for each species within each plot and 
recorded on the NCNE Supplement Data Forms. Wetland indicator status was applied to each 
species from The National Wetland Plant List: 2020 Wetland Rating (USACE, 2020).  The 50/20 
rule was applied to determine dominant species within each stratum. The Rapid Test for 
Hydrophytic Vegetation, Dominance Test, and Prevalence Index was then be calculated, and a 
determination of the presence of hydrophytic vegetation was made. 

2.4.3 Hydrology 

Each sampling point was investigated for primary and secondary hydrology indicators listed on 
the NCNE Supplement Data Forms and as described in the USACE Wetlands Delineation 
Manual and Regional Supplement. Observations of surface water depth, depth to saturation and 
depth to water table were recorded.  Observations of hydrology indicators were recorded on the 
NCNE Supplement Data Forms. 

2.4.4 Soils 

The presence or absence of hydric soils was assessed through use of a shovel or soil auger to 
observe and document the soil profile to a depth of at least 24 inches unless a restrictive layer is 
encountered, or a hydric soil indicator and hydrology was identified at a lesser depth. Soil profile 
descriptions of the hue, value, and chroma for each soil horizon were completed at each 
sampling point using Munsell soil color charts. The USDA NRCS soil texture, special features 
(e.g., redox concentrations, depletions, muck, sulfidic odor) along with horizon depths, were 
recorded for each soil horizon. Accepted field indicators (NRCS 2018, Field Indicators of Hydric 

Soils in the United States, Version 8.2) were referenced to determine if the hydric soils technical 
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criteria were met. Soil conditions and hydric soil indicators were recorded on the NCNE 
Supplement Data Forms for each sampling point. 
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3. Results 

3.1 Wetlands 

Six wetlands, Wetlands A - E, were identified within the delineation area covering a total area of 
approximately 1-acre.  

Wetland A is a small Type 1 – Seasonally Saturated Basin is the southcentral part of the Site. 
Wetland A receives precipitation runoff from the surrounding uplands and eventually drains to 
the south. Wetland B is a relatively large Type 6 – Alder Thicket in the northcentral part of the 
Site. Wetland B receives precipitation runoff from the surrounding uplands and may receive 
water from a seep at the north end. A drainage ditch runs along the east side of Wetland B. 
Wetland C is a Type 2 _ Sedge Meadow within one of the former golf course fairways in the 
southeast part of the Site. Wetland C receives hydrology from precipitation and an ephemeral 
drainage the cuts across the Site. Wetland D is primarily a Type 7 - Hardwood Swamp with 
some Type 2 – Sedge Meadow where the wetland extends into a former fairway. Wetland D is 
located in the southcentral part of the Site and receives hydrology from precipitation and from an 
ephemeral drainage that enters Wetland D from the northwest. Wetland E is a Type 7 - 
Hardwood Swamp located in the northeast part of the Site in the forest between fairways. 
Wetland E is a sloped wetland that receives hydrology from precipitation and a seep on the 
northwest end. Wetland F is a small Type 6 – Alder Thicket in the northeast part of the Site. 
Where water accumulates at the base of a slope. Hydrology is provided by precipitation and an 
ephemeral drainage that begins northeast of Wetland F and continues offsite to the southeast.  

3.2 Other Aquatic Resources 

3.2.1 Ephemeral Drainage 

Several Ephemeral drainages cut across the site from the northwest to the southeast. None of 
these drainages contained flowing water at the time of the delineation. Some contained only 
saturated soils while others contained some stagnant surface water. Portions of the ephemeral 
drainages were piped underground through concrete pipe and corrugated drain tile. None of the 
ephemeral drainages were identified on the PWI.  
 

3.2.2 Wet Ditch 

Two wet ditches were identified within the delineation area along golf cart trails and the former 
fairways. Wet ditch was classified as a linear basin or depressional area that met all three 
wetland criteria but was confined to the bed and bank of a manmade ditch. Evidence of spoil 
piles along the ditches was observed.   
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3.3 Supporting Documentation 

See Figure 2 for details on the wetland boundary and sampling point locations, Figure 3 for the 
NWI and PWI classifications, and Figure 4 for the wetland plant communities. Photographs of 
select Site features are included in Appendix B. Specifics of observed vegetation, hydrology, and 
soil characteristics of the Site wetlands are included on the NCNE Supplement Data Forms in 
Appendix C.  The soil survey map units and hydric soil classifications are included in Appendix 
D. 
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4. Reporting and Regulatory Concurrence 

Based on GEI’s best professional judgement, the delineated wetlands meet the criteria outlined in 
the USACE Wetlands Delineation Manual and the Regional Supplement to the Corps of 

Engineers Wetland Delineation Manual: Northcentral and Northeast Region.  This Wetland 
Delineation Report will be submitted to the Local Government Unit (LGU) Technical Evaluation 
Panel (TEP) and USACE, along with a Minnesota Joint Application Form requesting delineation 
concurrence.   

The wetlands and other aquatic resources identified in this report may be subject to federal 
regulation under the jurisdiction of the USACE, state regulation under the Minnesota Wetland 
Conservation Act (WCA), and local jurisdiction under the local county, town, or city.  Please 
note that, as with all wetland delineations, the regulatory agencies have final jurisdiction 
regarding the location of wetland boundaries and determination of jurisdictional status. 
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Figures 

Figure 1 – Site Location 

Figure 2 – Wetland Boundary and Sampling Point Locations 

Figure 3 – National Wetland Inventory and Public Waters Inventory 

Figure 4 – Wetland Plant Communities 
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Appendix A 

Antecedent Precipitation Tool 
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Antecedent Precipitation vs Normal Range based on NOAA's Daily Global Historical Climatology Network
Daily Total
30-Day Rolling Total
30-Year Normal Range

30 Days Ending 30th %ile  (in) 70th %ile  (in) Observed (in) Wetness Condition Condition Value Month Weight Product
2022-07-08 3.423228 5.31378 2.732284 Dry 1 3 3
2022-06-08 2.432677 4.655118 3.456693 Normal 2 2 4
2022-05-09 1.728347 3.227953 3.555118 Wet 3 1 3

Result Normal Conditions - 10

Coordinates 46.834966, -92.017159
Observation Date 2022-07-08

Elevation (ft) 655.66
Drought Index (PDSI) Moderate wetness (2022-06)

WebWIMP H2O Balance Dry Season
Weather Station Name Coordinates Elevation (ft) Distance (mi) Elevation Weighted Days Normal Days Antecedent

SUPERIOR 46.7269, -92.0719 606.955 7.903 48.705 3.941 11012 87
DULUTH HARBOR STN 46.7681, -92.0903 609.908 2.977 2.953 1.348 6 0

DULUTH 1.2 SE 46.77, -92.0883 607.94 3.077 0.985 1.388 29 2
SUPERIOR 3.7 WNW 46.7087, -92.1368 641.076 3.322 34.121 1.608 0 1

DULUTH 3.2 NE 46.8131, -92.0556 647.966 6.006 41.011 2.949 56 0
DULUTH 3.0 NE 46.8153, -92.0637 824.147 6.12 217.192 4.083 12 0
DULUTH 7.9 SW 46.705, -92.2267 1136.155 7.488 529.2 7.332 1 0

PATTISON RANGER STAION 46.5372, -92.1186 1100.066 13.293 493.111 12.537 196 0
CARLTON 5.6 NE 46.7078, -92.3279 1189.961 12.198 583.006 12.601 1 0

DULUTH 46.8369, -92.2097 1428.15 10.014 821.195 12.73 40 0
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Photo 1:Sampling Point A1U. Hardwood Forest. 

 
Photo 2:Sampling Point A1W. Seasonally Saturated Basin. 
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Photo 3:Sampling Point B1U. Hardwood Forest. 

 
Photo 4:Sampling Point B1W. Alder Thicket. 
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Photo 5:Sampling Point C1U. Open Grassland. 

 

Photo 6:Sampling Point C1W. Sedge Meadow. 
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Photo 7:Sampling Point D1U. Hardwood Forest. 

 

Photo 8:Sampling Point D1W. Hardwood Swamp. 
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USACE Wetland Determination Data Forms 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

E3B Cuttre complex, 0 to 8 percent 
slopes

14.5 38.2%

E4B Cuttre-Eutrudepts, complex, 0 
to 8 percent slopes

9.3 24.6%

E14B Barto, stony-Greysolon-Rock 
outcrop complex, 0 to 8 
percent slopes

9.0 23.8%

E14D Barto, stony-Greysolon-Rock 
outcrop complex, 0 to 18 
percent slopes

5.1 13.4%

Totals for Area of Interest 37.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.
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Table—Hydric Rating by Map Unit

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

E3B Cuttre complex, 0 to 8 
percent slopes

20 14.5 38.2%

E4B Cuttre-Eutrudepts, 
complex, 0 to 8 
percent slopes

20 9.3 24.6%

E14B Barto, stony-Greysolon-
Rock outcrop complex, 
0 to 8 percent slopes

5 9.0 23.8%

E14D Barto, stony-Greysolon-
Rock outcrop complex, 
0 to 18 percent slopes

5 5.1 13.4%

Totals for Area of Interest 37.9 100.0%

Rating Options—Hydric Rating by Map Unit

Aggregation Method: Percent Present

Component Percent Cutoff: None Specified 

Tie-break Rule: Lower
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