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EXECUTIVE SUMMARY 
Staff from Houston Engineering, Inc. completed the components of a field investigation of the subject 

area to identify and delineate aquatic resources for a project on behalf of the Otter Tail County Highway 

Department. The subject property is located in Lida, Dora, and Edna Townships, seven miles west of 

Perham, in Otter Tail County, Minnesota (Attachment A: Location Map). The delineation was conducted 

in accordance with the 1987 Corps of Engineers Wetland Delineation Manual (USACE 1987), and the 

Midwest Regional Supplement (2010), and guidelines for Ordinary High-Water Mark determinations 

(USACE 2005). Results of the field delineations indicate there are 34 wetland areas (total 20.02 acres) and 

no Other Waters located in the 253.898-acre survey area (Attachment B: Aquatic Resource Map). Most 

of these wetlands are either road ditch wetlands or natural depressions of the PEM1A or PEM1F type. 

There are two public water bodies listed by the Minnesota Public Water Inventory (MN DNR 2019a) in the 

assessment corridor (Attachment B). 

1 INTRODUCTION 
Staff from Houston Engineering, Inc. completed a field investigation in accordance with the 1987 Army 

Corps of Engineers Wetland Delineation Manual, and the Midwest Regional Supplement. The proposed 

construction includes acquisition of 25 foot of right-of-way along one side of the existing road and will 

connect with Pelican Rapids through future trail construction. The purpose of this report is to identify the 

wetlands and water resources within the project area to mitigate impacts during construction of the 

future bike trail. 

2 LOCATION 
The project is located in Lida Township (T136N, R42W, S26, S34), Dora Township (T 136N, R 41W, S13,14, 

15, 18, 21, 28, 29), and Edna Township (T 136N, R 40W, S16, 17), near Perham, MN, in Otter Tail County, 

Minnesota; general latitude: 46.587570, longitude: -95.847987; Attachment A: Location Map). The 

project boundary begins at the intersection of CSAH 35 and CSAH 34 approximately 2.5 miles north of 

Dent, MN.  The project extends west on CSAH 35, continues west along 440th Street, and then south on 

CSAH 41. The boundary extends west 415th Street, then south at 268th Avenue, and ends at MN HWY 108. 

(driving directions: from Dent, head northwest on N 1st Avenue toward Main St.; turn left onto W main 

St.; turn right at the first cross street to stay on W Main St.; merge onto US-10W; turn left onto 460th St.). 
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3 METHODS 
For the delineation, we followed the methods described in the 1987 Army Corps of Engineers Manual for 

“routine” delineations (USACE 1987). Additionally, we followed methodology specific to the Midwest 

Regional Supplement (USACE 2010). Prior to the field delineation to identify potential wetland habitats 

and provide guidance for the investigation of wetlands at the project site, we reviewed the Minnesota 

Department of Natural Resources Wetland Inventory (MN DNR 2019b), the Public Waters Inventory (MN 

DNR 2019a), and the county digital soil surveys (USDA-NRCS 2019a), as well as current and historical aerial 

photography. 

 

The following procedures were used to determine wetland habitats: 

• We surveyed vegetation to determine the proportion of the dominant plant species classified as 

either obligate wetland, facultative wetland, or facultative plants; or if other indicators of wetland 

vegetation were present. 

• We sampled the soil using a soil probe to identify soil morphology, redoximorphic features, and 

soil texture. We determined the hydric soil indicators according to Field Indicators of Hydric Soils 

in the United States; Guide for Identifying and Delineating Hydric Soils, Version 7.0 (USDA-NRCS, 

2019b). 

• We determined wetland hydrology on-site by observation of primary and secondary hydrologic 

indicators (USACE 2010). We also used aerial photography to assist hydrologic assessment. To 

describe the climactic conditions at the time of sampling, we accessed antecedent and recent 

rainfall data before going in the field (MN State Climatology Office 2019). To determine if the dry 

season water table hydrology indicator applies, we obtained the typical water balance for the site 

at the date of sampling (Matsuura et al. 2003). 

 

Staff from Houston Engineering (Hannah Erdmann and Kaleb Haley) performed fieldwork on June 18th, 

19th, and 20th 2019. We marked the wetland boundaries and sample locations using a handheld tablet 

and Trimble Geo 7x professional GPS unit. Sample points included observations of dominant vegetation, 

soil profiling including color, texture, and indications of hydrology. We used additional, undocumented 

sample points throughout the delineation to verify vegetation, hydric soils, and hydrology. We recorded 

our observations using data forms and geolocated photographs (Attachment C: Site Photographs). All 

areas within the project boundaries were surveyed. For some of the wetlands that appeared to extend 

into the adjacent properties, we estimated their extent by observing these at a distance during the field 

visit, and also through evidence of saturation or crop signatures from aerial photographs. 
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4 EXISTING CONDITIONS 
Landscape Setting:  

The project area is in the Eastern Broadleaf Forest Ecoregion, Hardwood Hills Subsection (MN DNR 1999). 

This region consists of glacial features including moraines, outwash plains, and kettle lakes, many of which 

are connected on the surface by natural streams, rivers, or artificial drainage. This area includes of a mix 

of vegetation types including forest, prairie, and wetland plant communities. Pre- settlement vegetation 

was primarily tallgrass prairies, maple-basswood forests, and oak savannas, but now much of the area has 

been converted to cultivated agriculture (MN DNR, 1999). The current local land use proximate to the 

project consists of rural and lakefront residential properties, grazing pastures, and cultivated agriculture, 

some with irrigation infrastructure. 

 

The survey area was along one side of the existing road. The circumstances were not normal because of 

the soil disruption from the creation of the road. In some areas the ditches were mowed. 

 

Climactic Conditions: 

The weather conditions at the time of the delineation were good. Antecedent precipitation prior to 

delineation was normal (Table 1 Antecedent Precipitation, MN State Climatology Office 2019). The site 

received 0.32 inches of rain in the week before the delineation. The typical water balance for this site 

shows the dry season begins July 1 (Matsuura et al. 2003). 

 

Table 1: Antecedent precipitation 

Values are in inches 

A ‘R’ following a monthly total indicates a provisional value 

derived from radar-based estimates 

First prior 

month: May 

2019 

Second prior 

month: 

April 2019 

First prior month: 

March 2019 

Estimated precipitation total for this location 3.25R 1.49 2.08 

There is a 30% change this location will have less than: 2.37 1.20 0.83 

There is a 30% change this location will have more than: 3.55 2.31 1.34 

Type of month: Dry Normal wet Normal Normal Wet 

Monthly score 3*2=6 2*2=4 1*3=3 

Multi-month score: 

6 to 9 (dry) 10 to 14 (normal) 15 to 18 (wet) 
13 (normal) 

 

 



 

             OTTERTAIL BIKE TRAIL    4 

 

 

 

Hydrology description:   

The project area drains southeast towards Star Lake with a small section in the western portion of the 

project boundary that drains to the northwest towards Lake Lida. (Attachment D: LiDAR Maps). The 

closest Major River is the Buffalo River approximately 20 miles west of the corridor. The project area 

contains many lakes and depressions from glaciation. 

 

Soil descriptions:   

Dominant soils within the project site areas vary from well drained outwash sediment, to poorly drained 

glacial moraines and flood plains (USDA-NRCS, 2019c). The project area is composed of a variety of soil 

types with slopes ranging between zero and fifty percent (Attachment E: Hydric Soil Maps). The dominant 

soils include Lida (Hydric rating: 4 %) and Haslie complex (Hydric rating: 95 %). 

 

Vegetation descriptions:  

The plant communities in the survey area are wet prairie, shallow marsh, and deep marsh. Dominant 

species within the wetland areas represent all strata (Attachment F: Plant List and Attachment G: Data 

Forms). The tree and shrub species identified are Acer negundo (ashleaf maple), Fraxinus nigra (black ash), 

Populus tremuloides (quaking aspen), Salix amygdaloides (peachleaf willow), and Salix interior (sandbar 

willow). There are a variety of wetland herbs, the more frequent species include several species of Carex, 

Phalaris arundinacea (reed canary grass), Typha sp. (cattail), Sanguinaria canadensis (bloodroot), Poa 

pratensis (Kentucky blue grass), Lysimachia thyrsiflora (tufted yellow-loosestrife), Equisetum arvense and 

E. hyemale (field horsetail and scouring rush). The vine stratum included the species Vitis riparia (riverbank 

grape). 

 

Commerce:  

There are no evident commerce activities associated with these wetlands. 

 

Aquatic Resources:   

Results of the field wetland delineation indicate there are 34 wetland areas (total 

20.02 acres) and no Other Waters located in the 253.898-acre survey area (Attachment B: Aquatic 

Resource Delineation and National Wetland Inventory Maps, Table 2). Some of the wetlands are listed 

in the NWI. Most of the wetlands are natural basin wetlands or formed with the construction of the road 
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ditches. These are mostly palustrine, emergent, frequently or seasonally flooded type (see Attachment C 

Site Photographs). 

Wetland descriptions:  

Wetland 1: is a natural wetland that was field determined as a PEM1A and extends beyond the project 
boundary to the east. This wetland was listed by the NWI as PEM1Cd. 
 
Wetland 2: is a natural wetland that was field determined as a PEM1A which is connected to a larger 

natural wetland to the southeast and extends beyond the project boundary to the east. This wetland 
was listed by the NWI as PEM1Ad. 

 
Wetland 3: is a natural wetland that was field determined as a PEM1A and extends beyond the project 

boundary to the northwest. This wetland was listed by the NWI as PEM1C. 
 
Wetland 4: is a natural wetland that was determined as a PEM1A and extends beyond the project 

boundary to the north. This wetland was listed by the NWI as PEM1Ad. 
 
Wetland 5: is a natural wetland that was field determined as a PEM1F and extends beyond the project 

boundary to the north. This wetland also extends beyond the project boundary to the north. This 
wetland was listed by the NWI as PEM1Cd. 

Wetland 6: is a natural wetland that was field determined as a PEM1F and extends beyond the project 
boundary to the north. This wetland was listed by the NWI as PUBF. 

 
Wetland 7: is a natural wetland that was field determined as a PEM1F. 
 
Wetland 8: is road ditch wetland that is listed by the NWI as PEM1Ad. 
 
Wetland 9: is a road ditch wetland that is listed by the NWI as PEM1Ad. 
 
Wetland 10: is a road ditch wetland that is listed by the NWI as PEM1A. 
 
Wetland 11: is a road ditch wetland that is listed by the NWI as PEM1A. 
 
Wetland 12: is a road ditch wetland that was field determined as a PEM1A. 
 
Wetland 13: is a natural wetland that was field determined as a PEM1F blended into a natural wooded 

wetland. This wetland extends past the project boundary to the south. This wetland was listed by the 
NWI as PEM1C and PUBF. 

 
Wetland 14: is a natural wetland that was field determined as a PEM1A. 
 
Wetland 15: is a road ditch wetland that was field determined as a PEM1F and extends beyond the project 

boundary to the southeast. This wetland was listed by the NWI as PUBF. 
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Wetland 16: is a natural wetland that was field determined as a PEM1A. 
 
Wetland 17: is a road ditch wetland that was field determined as a PEM1A. 
 
Wetland 18: is a natural wetland that is listed by the NWI as PEM1A and extends beyond the project 

boundary to the south. 
 
Wetland 19: is a natural wetland that is listed by the NWI as a PEM1A. 
 
Wetland 20: is a natural wetland that was field determined as a PEM1A. 
 
Wetland 21: is a natural wetland that was field determined as a PEM1A. This wetland was listed by the 

NWI as PEM1C. 
 
Wetland 22: is a natural wetland that was field determined as a PEM1A. 
 
Wetland 23: is a natural wetland that was field determined as a PUBF. 
 
Wetland 24: is a natural wetland that is listed by the NWI PEM1F an extends beyond the project boundary 

to the south. 
 
Wetland 25: is a natural wetland that was field determined as a PEM1A and extends beyond the project 

boundary to the south. This wetland was listed by the NWI as PEM1F. 
 
Wetland 26: is a natural wetland that was field determined as a PEM1F and extends beyond the project 

boundary to the south. This wetland was listed by the NWI as PEM1Fd/PEM1Ad. 
 
Wetland 27: is a natural wetland that was field determined as a PEM1A and extends beyond the project 

boundary to the south. This wetland was listed by the NWI as PABF. 
 
Wetland 28: is a natural wetland that was field determined as a PEM1F and extends far beyond the project 

boundary to the south. This wetland was listed by the NWI as PEM1F/L2UBH. 
 
Wetland 29: is a natural wetland that is listed by the NWI as PEM1C and extends beyond the project 

boundary to the south. 
 
Wetland 30: is a natural wetland that was field determined as a PEM1A and extends beyond the project 

boundary to the south. This wetland was listed by the NWI as PEM1Cd. 
 
Wetland 31: is a natural wetland that was field determined as a PEM1A. 
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Wetland 32: is a natural wetland that was field determined as a PEM1F. This wetland was listed by the 
NWI as PUBF. 

 
Wetland 33: is a natural wetland that is field determined as PEM1F and extends beyond the project 

boundary to the south. This wetland was listed by the NWI as PEM1F/PABF. 
 
Wetland 34: is a natural wetland that was field determined as a PEM1A. This wetland was listed by the 

NWI as PEM1C. 
 

Table 2: Delineated Wetlands and their characteristics; “-” Indicates not listed by the NWI 

Wetland 
Number 

NWI 
Listing 

Wetland type 
Wetland 

area 
(acres) 

Latitude 
(center) 

Longitude 
(center) Cowardin 

et al. 1979 
Circular 39 

(Shaw and Fredine 1959) 
Eggers and Reed 

(2015) 

1 PEM1Cd PEM1A Type 1 
Wet 

prairie 
0.17 46.550007 -95.949076 

2 PEM1Ad PEM1A Type 1 
Wet 

prairie 
0.34 46.553278 -95.948852 

3 PEM1C PEM1A Type 1 
Wet 

prairie 
0.16 46.556980 -95.948926 

4 PEM1Ad PEM1A Type 1 
Wet 

prairie 
0.77 46.557558 -95.944912 

5 PEM1Cd PEM1F Type 3 
Deep 

Marsh 
0.31 46.557517 -95.942201 

6 PUBF PEM1F Type 3 
Deep 

Marsh 
1.00 46.557562 -95.937595 

7 - PEM1F Type 3 
Deep 

Marsh 
0.24 46.559202 -95.935602 

8 PEM1Ad PEM1Ad Type 1 
Wet 

prairie 
0.32 46.561809 -95.933997 

9 PEM1Ad PEM1Ad Type 1 
Wet 

prairie 
0.08 46.562296 -95.932900 

10 PEM1Ad PEM1Ad Type 1 
Wet 

prairie 
0.06 46.562629 -95.932801 

11 PEM1A PEM1A Type 1 
Wet 

prairie 
0.44 46.564214 -95.931557 

12 - PEM1A Type 1 
Wet 

prairie 
0.07 46.564195 -95.925489 

13 
PEM1c/ 

PUBF 
PEM1F Type 3 

Deep 
Marsh 

0.66 46.562980 -95.923643 

14 - PEM1A Type 1 
Wet 

prairie 
0.04 46.562820 -95.921558 

15 PUBF PEM1F Type 3 
Deep 

Marsh 
0.34 46.563276 -95.920326 

16 - PEM1A Type 1 
Wet 

prairie 
0.12 46.564501 -95.906980 
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17 - PEM1A Type 1 
Wet 

prairie 
0.04 46.564197 -95.892892 

18 PEM1Ad PEM1Ad Type 1 
Wet 

Prairie 
0.37 46.564407 -95.875299 

19 PEM1A PEM1A Type 1 
Wet 

prairie 
0.37 46.571109 -95.857903 

20 - PEM1A Type 1 
Wet 

prairie 
0.06 46.572921 -95.855643 

21 PEM1C PEM1A Type 1 
Wet 

prairie 
0.47 46.583688 -95.854598 

22 - PEM1A Type 1 
Wet 

prairie 
0.16 46.585957 -95.852547 

23 PUBF PEM1F Type 3 
Deep 

Marsh 
0.46 46.585977 -95.851373 

24 PUBF PEM1F Type 3 
Deep 

Marsh 
1.18 46.585764 -95.850727 

25 PEM1F PEM1A Type 1 
Wet 

prairie 
0.76 46.585557 -95.847912 

26 
PUBFd/ 
PEM1Ad 

PEM1F Type 3 
Deep 

Marsh 
1.85 46.600084 -95.820525 

27 PABF PEM1A Type 1 
Wet 

prairie 
0.20 46.599989 -95.808956 

28 
PEM1F/ 
L2UBH 

PEM1F Type 3 
Deep 

Marsh 
1.21 46.599752 -95.775067 

29 PEM1C PEM1C Type 3 
Shallow 
Marsh 

4.32 46.599772 -95.763240 

30 PEM1Cd PEM1A Type 1 
Wet 

prairie 
.56 46.599972 -95.749381 

31 - PEM1A Type 1 
Wet 

prairie 
0.04 46.600016 -95.737131 

32 PUBF PEM1F Type 3 
Deep 

Marsh 
0.39 46.599835 -95.733131 

33 
PEM1F/ 

PABF 
PEM1F Type 3 

Deep 
Marsh 

1.92 46.599926 -95.730425 

34 PEM1C PEM1A Type 1 
Wet 

prairie 
0.52 46.598239 -95.726967 

Total Wetland Acres 20.02 
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ATTACHMENT B
Aquatic Resource Delineation and National 

Wetland Inventory Maps 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Lines
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Points
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Otter Tail County, Minnesota
Survey Area Data: Version 14, Sep 12, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 25, 2014—Mar 
13, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydric Rating by Map Unit—Otter Tail County, Minnesota
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Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/28/2019
Page 2 of 7



Hydric Rating by Map Unit

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

34 Parnell silty clay loam, 
occasionally ponded, 
0 to 1 percent slopes

90 2.5 0.1%

38B Waukon loam, 2 to 6 
percent slopes

5 29.8 1.0%

38C2 Waukon, moderately 
eroded-Langhei 
complex, 6 to 12 
percent slopes

7 95.6 3.1%

38D2 Waukon, moderately 
eroded-Langhei 
complex, 12 to 20 
percent slopes

5 34.5 1.1%

38E Waukon loam, 20 to 30 
percent slopes

7 37.8 1.2%

46 Borup loam 97 13.9 0.5%

180 Gonvick loam, 1 to 4 
percent slopes

7 2.3 0.1%

191 Epoufette sandy loam 96 5.6 0.2%

267B Snellman sandy loam, 1 
to 8 percent slopes

7 50.5 1.6%

267C Snellman sandy loam, 8 
to 15 percent slopes

5 92.4 3.0%

267E Snellman sandy loam, 
15 to 30 percent 
slopes

6 59.8 1.9%

267F Snellman sandy loam, 
30 to 45 percent 
slopes

8 2.3 0.1%

441A Almora loam, 0 to 2 
percent slopes

1 13.3 0.4%

441B Almora loam, 2 to 6 
percent slopes

2 62.6 2.0%

441C Almora loam, 6 to 12 
percent slopes

2 13.8 0.4%

540 Seelyeville-Seelyeville, 
ponded, complex, 0 to 
1 percent slopes

100 13.0 0.4%

544 Cathro muck, 
occasionally ponded, 
0 to 1 percent slopes

100 18.1 0.6%

707B Lizzie silt loam, 2 to 6 
percent slopes

3 46.6 1.5%
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Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

707C2 Lizzie silt loam, 6 to 12 
percent slopes, 
eroded

5 31.7 1.0%

715 Bluffcreek-Clearriver 
complex

7 18.3 0.6%

718E Naytahwaush loam, 8 to 
30 percent slopes

5 8.5 0.3%

721D Corliss loamy sand, 12 
to 20 percent slopes

4 4.9 0.2%

1030 Pits, gravel-
Udipsamments 
complex

5 3.9 0.1%

1077 Forada and Leafriver 
soils, frequently 
ponded, 0 to 1 
percent slopes

100 7.1 0.2%

1105B Dent silt loam, 1 to 6 
percent slopes

3 69.3 2.2%

1113 Haslie, Seelyeville, and 
Cathro soils, 
frequently ponded, 0 
to 1 percent slopes

95 166.1 5.4%

1114 Hangaard loamy sand, 
lake beaches

91 0.0 0.0%

1120 Rushlake-Hangaard 
complex

41 2.4 0.1%

1129 Lindaas silty clay loam, 
morainic

95 1.5 0.0%

1195B Sybil-Eagleview 
complex, 2 to 8 
percent slopes

4 30.8 1.0%

1195C Sybil-Eagleview 
complex, 8 to 15 
percent slopes

5 24.8 0.8%

1195E Sybil-Eagleview 
complex, 15 to 30 
percent slopes

4 5.0 0.2%

1196B Lida-Two Inlets 
complex, 1 to 8 
percent slopes

4 1,022.1 33.0%

1196C Lida-Two Inlets 
complex, 8 to 15 
percent slopes

4 674.8 21.8%

1196E Lida-Two Inlets 
complex, 15 to 30 
percent slopes

5 117.2 3.8%

1196F Lida-Two Inlets 
complex, 30 to 50 
percent slopes

4 10.8 0.3%

1208B Naytahwaush loam, 1 to 
8 percent slopes

10 3.3 0.1%
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Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1215 Pinelake sandy loam 94 7.1 0.2%

1218B Snellman-Lida complex, 
1 to 8 percent slopes

7 27.5 0.9%

1218C Snellman-Lida complex, 
8 to 15 percent slopes

7 24.9 0.8%

1218E Snellman-Lida complex, 
15 to 30 percent 
slopes

7 2.4 0.1%

1218F Snellman-Lida complex, 
30 to 45 percent 
slopes

6 6.4 0.2%

1237 Lakepark-Parnell, 
occasionally ponded, 
complex, 0 to 2 
percent slopes

95 6.3 0.2%

1276 Knute-Brandsvold 
complex, thick solum

34 32.6 1.1%

1289 Knute fine sandy loam, 
thick solum

9 1.4 0.0%

1338 Oakcreek loam 8 35.1 1.1%

1339 Borup mucky silt loam, 
depressional

97 2.0 0.1%

1340 Bluffcreek-Epoufette 
complex

30 0.3 0.0%

1343C Lida-Almora-Lizzie 
complex, 8 to 15 
percent slopes

4 15.5 0.5%

1344B Lida-Almora-Dent 
complex, 1 to 8 
percent slopes

4 23.6 0.8%

W Water 0 115.1 3.7%

Totals for Area of Interest 3,097.0 100.0%
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Description

This rating indicates the percentage of map units that meets the criteria for hydric 
soils. Map units are composed of one or more map unit components or soil 
types, each of which is rated as hydric soil or not hydric. Map units that are made 
up dominantly of hydric soils may have small areas of minor nonhydric 
components in the higher positions on the landform, and map units that are made 
up dominantly of nonhydric soils may have small areas of minor hydric 
components in the lower positions on the landform. Each map unit is rated based 
on its respective components and the percentage of each component within the 
map unit.

The thematic map is color coded based on the composition of hydric 
components. The five color classes are separated as 100 percent hydric 
components, 66 to 99 percent hydric components, 33 to 65 percent hydric 
components, 1 to 32 percent hydric components, and less than one percent 
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the 
map pane contains a column named 'Rating'. In this column the percentage of 
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils 
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the 
upper part (Federal Register, 1994). Under natural conditions, these soils are 
either saturated or inundated long enough during the growing season to support 
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with 
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric 
soil, however, more specific information, such as information about the depth and 
duration of the water table, is needed. Thus, criteria that identify those estimated 
soil properties unique to hydric soils have been established (Federal Register, 
2002). These criteria are used to identify map unit components that normally are 
associated with wetlands. The criteria used are selected estimated soil properties 
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil 
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey 
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, 
they should exhibit certain properties that can be easily observed in the field. 
These visible properties are indicators of hydric soils. The indicators used to 
make onsite determinations of hydric soils are specified in "Field Indicators of 
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.
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Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service.

Rating Options

Aggregation Method: Percent Present

Component Percent Cutoff: None Specified 

Tie-break Rule: Lower
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Plant List
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Table: Plant List 

Genus/Species Common Name

Indicator 

Status 

Midwest 

region*

Dominant

Wetland 

plants

Dominant 

Upland 

Plants

Stratum

Acer negundo boxelder FAC x Tree/Shrub

Acer rubrum red maple FAC Tree

Achillea millefolium common yarrow FACU Herb

Anemone canadensis round-leaf thimbleweed FACW x Herb

Aruncus dioicus goat’s beard FACU Herb

Asclepias syriaca common milkweed FACU x Herb

Betula papyrifera paperberch FACU Tree

Bromus inermis smooth brome FACU x Herb

Calamagrostis canadensis bluejoint OBL x x Herb

Carex bicknellii Bicknell’s sedge FACU x Herb

Carex hystericina porcupine sedge OBL x Herb

Carex lacustris lakebank sedge OBL x Herb

Carex pellita woolly sedge OBL x Herb

Cerastium arvense chickweed FACU Herb

Cirsium arvense Canadian thistle FACU x Herb

Daucus carota queen Anne’s lace UPL x Herb

Elymus canadensis nodding wild rye FACU Herb

Elymus repens creeping wild rye FACU x Herb

Equisetum arvense field horsetail (fluffy) FAC x Herb

Equisetum hyemale tall scouring rush(stick) FACW x x Herb

Fraxinus nigra black ash FACW x x Tree/Shrub

Glechoma hederacea ground ivy FACU Herb

Juncus balticus Baltic rush OBL Herb

Lysimachia thyrsiflora tufted yellow loosestrife OBL x Herb

Medicago lupulina black medick FACU x Herb

Medicago sativa alfalfa FACU Herb

Parthenocissus 

quinquefolia
Virginia creeper FACU Herb

Phalaris arundinacea reed canary grass FACW x x Herb

Plantago major great plantain FAC Herb

Poa palustris fowl blue grass FACW Herb

Poa pratensis Kentucky blue grass FAC x x Herb

Polygonatum biflorum King Solomon’s seal FACU Herb

Populus deltoides eastern cottonwood FAC Herb

Populus tremuloides quaking aspen FAC x x Tree/Shrub

Prunus virginiana chokecherry FACU Tree

Quercus bicolor swamp oak FACW Tree/Shrub

Quercus macrocarpa Burr oak FAC Tree

Quercus palustris pin oak FACW Shrub

Rhus glabra Smooth sumac NONE Tree
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Rubus idaeus common raspberry FACU Shrub

Sagittaria cuneata Arum leaf arrowhead OBL Herb

Salix amygdaloides peachleaf willow FACW x Tree/Shrub

Salix interior sandbar willow FACW x Shrub

Sanguinaria canadensis blood root FACU x Herb

Shepherdia argentea silver buffalo berry FACU Shrub

Solidago altissima tall goldenrod FACU Herb

Solidago canadensis Canadian goldenrod FACU Herb

Solidago gigantea late goldenrod FACW Herb

Sonchus arvensis field sow thistle FACU Herb

Taraxacum officinale common dandelion FACU Herb

Thalictrum dioicum early meadow rue FACU x Herb

Toxicodendron radicans eastern poison ivy FAC Herb

Typha sp. cat tail OBL x Herb

Ulmus americana American elm FACW Tree

Urtica dioica stinging nettle FACW Herb

Verbena hastata Simpler’s joy FACW Herb

Vitis riparia river bank grape FACW x Vine

* Lichvar RW, Banks DL, Kirchner WN, Melvin NC (2016) The National Wetland Plant List: 2016 wetland ratings. Phytoneuron 

2016-30: 1-17. 28 April 2016. ISSN 2153 733X



ATTACHMENT G
Aquatic Resource Data Forms



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN 1u

Hannah Erdmann S34-T136-R42

sideslope to depression none

2 46.550122 -95.948715 NAD 1983

Parnell silt-loam not listed

1

1

100%

5' radius

Phalaris arundinacea 60 Y FACW

Toxicodendron radicans 15 N FAC

Equisetum arvense 5 N FAC

Poa pratensis 5 N FAC

Asclepias syriaca 5 N FACU

Solidago gigantea 5 N FACW

Glechoma hederacea 5 N FACU

100



 

 

1u

0-5 2.5Y 3/1 100 SC

5-14 2.5Y 4/2 94 10YR 4/4 6 C M SC

14+ 2.5Y 4/1 90 2.5YR 4/6 10 C M C

14



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN 1w

Hannah Erdmann S34-T136-R42

depression concave

0-1 46.550025 -95.948789 NAD 1983

Parnell silt-loam PEM1Cd

1

1

100%

5' radius

Phalaris arundinacea 100 Y FACW

1100



 

 

1w

0-18 2.5Y 2.5/1 LC

18-23 10YR 5/2 95 2.5YR 4/4 5 C M C

23-36+ 2.5Y 2.5/1

18



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN 2u

Hannah Erdmann S34-T136-R42

sideslope none

2 46.552955 -95.948792 NAD 1983

Parnell stily-clay-loam, depressional not listed

0

2

0%

5' radius

Bromus inermis 50 Y FACU

Cirsium arvense 25 Y FACU

Phalaris arundinacea 15 N FACW

Poa pratensis 5 N FAC

Aruncus dioicus 5 N FACU

100



 

 

2u

0-14+ 10YR 4/3 100 SC

14



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN 2w

Hannah Erdmann S34-T136-R42

depression concave

0-1 46.553019 -95.948794 NAD 1983

Parnell stily-clay-loam, depressional PEM1Ad

30' radius

Populus deltoides 15 Y FAC 4

Salix amygdaloides 10 Y FACW

4

100%

15' radius

Acer negundo 5 Y FAC

5
5' radius

Phalaris arundinacea 90 Y FACW

Bromus inermis 5 N FACU

Cirsium arvense 5 N FACU

100

25



 

 

2w

0-4 10YR 2/1 100 SC

4-8 10YR 4/2 98 7.5YR 4/4 2 C M SC

8-10 10YR 6/2 90 2.5Y 5/6 10 C M S

10-16 10YR 4/2 95 7.5YR 4/4 5 C M S

16-24 10YR 3/1 100 S

herdmann
Snapshot



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN 4u

Hannah Erdmann S26-T136-R42

sideslope none

5 46.557335 -95.945933 NAD 1983

Haslie, Seelyeville, and Cathro, ponded not listed

1

2

50%

5' radius

Phalaris arundinacea 60 Y FACW

Daucus carota 25 Y UPL

Poa pratensis 10 N FAC

Cirsium arvense 5 N FACU

100



 

 

4u

0-4 10YR 4/2 100 SC

4-22 2.5Y 5/3 95 10YR 6/3 5 C M SC

22-24+ 2.5Y 5/3 95 7.5YR 2.5/2 5 C M C



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN 4w

Hannah Erdmann S26-T136-R42

depression, toe of slope concave

3 46.557347 -95.94588 NAD 1983

Haslie, Seelyeville, and Cathro, ponded PEM1Ad

30' radius

Salix amygdaloides 15 Y FACW 3

Acer negundo 10 Y FAC

3

100%

25

5' radius

Phalaris arundinacea 85 Y FACW

Equisetum arvense 5 N FAC

Acer negundo 5 N FAC

Vitis riparia 5 N FACW

100



 

 

4w

0-3 10YR 2/1 100 SC

3-15 2.5Y 6/2 85 7.5YR 4/6 10 C M S

2.5Y 2.5/1 5 S

15-23 2.5Y 7/1 60 10YR 5/4 40 C M S

23+ Gley 1 7/N 70 10YR 6/4 30 C M SC

10"



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN 5u

Hannah Erdmann and Kaleb Haley S26-T136-R42

sideslope none

4 46.557369 -95.942575 NAD 1983

Haslie, Seelyeville, and Cathro, ponded not listed

1

2

50%

5' radius

Phalaris arundinacea 60 Y FACW

Daucus carota 25 Y UPL

Poa pratensis 10 N FAC

Cirsium arvense 5 N FACU

100



 

 

5u

0-4 10YR 3/2 100 SC

4-13 2.5Y 5/4 80 5Y 3/2 FSC fine sandy clay

mucky

13-24+ 2.5Y 6/3 80 2.5Y 5/6 10 C M C

7.5YR 3/3 10 C M C



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN 5w

Hannah Erdmann S26-T136-R42

depression concave

2 46.557394 -95.942575 NAD 1983

Haslie, Seelyeville, and Cathro, ponded PEM1Cd

Salix amygdaloides 5 Y FACW 4

4

100%

5
15'

Salix interior 5 Y FACW

Fraxinus nigra 5 Y FACW

10
5' radius

Phalaris arundinacea 80 Y FACW

Daucus carota 10 N UPL

Typha sp. 5 N OBL

Cirsium arvense 5 N FACU

100



 

 

5w

0-3 10YR 3/2 100 C

3-14 7.5YR 5/1 95 10YR 5/6 5 C M C

mucky

14-24+ 7.5YR 5/1 90 Gley 2 5/5 10 D M C



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN 6u

Hannah Erdmann S26-T136-R42

sideslope none

2 46.557564 -95.936574 NAD 1983

Cathro muck not listed

30'

Populus tremuloides 50 Y FAC 3

Quercus palustris 5 N FACW

4

75%

55
15'

Populus tremuloides 40 Y FAC

Quercus palustris 10 N FACW

Quercus bicolor 5 N FACW

Fraxinus nigra 5 N FACW

60
5' radius

Poa pratensis 40 Y FAC

Bromus inermis 20 Y FACU

Populus tremuloides 10 N FAC

Phalaris arundinacea 10 N FACW

Fraxinus nigra 5 N FACW

Equisetum arvense 5 N FAC

Solidago canadensis 5 N FACU

Rhus glabra 5 N NL

100



 

 

6u

0-2 2.5Y 3/3 95 10YR 5/6 5 C M SL

2-16 2.5Y 4/4 80 10YR 5/8 10 C M SL

2.5Y 5/1 10 D M SL

16-18 2.5Y 7/6 98 5Y 8/1 2 D M SC

18-24+ 5YR 4/6 90 2.5Y 6/4 10 C M SC 2mm gravel



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN 6w

Hannah Erdmann S26-T136-R42

depression concave

0-1 46.557591 -95.936617 NAD 1983

Cathro muck PUBF

30'

Populus tremuloides 50 Y FAC 6

Fraxinus nigra 20 Y FACW

Salix amygdaloides 15 N FACW 6

Quercus macrocarpa N FAC10

100%

95
15'

Populus tremuloides 5 Y FAC

Salix amygdaloides 5 Y FACW

Vitis riparia 5 Y FACW

15
5' radius

Phalaris arundinacea 80 Y FACW

Calamagrostis canadensis 15 N OBL

Bromus inermis 5 N FACU

100



 

 

6w

0-3 10YR 3/2 SC

3-14 2.5Y 5/2 80 7.5Y 4/6 10 C M SC

5Y 5/1 10 D M SC

14-24+ 2.5Y 4/1 100 SC

12

10



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 7u

Hannah Erdmann S26-T136-R42

up-slope from depression bottom concave

2 46.559764 -95.935513 NAD 1983

Haslie, Seelyeville, and Cathro, ponded not listed

1

1

100%

5' radius

Phalaris arundinacea 90 Y FACW

Poa pratensis 10 N FAC

100



 

 

7u

0-5 5Y 3/2 100 SC

5-24 5Y 5/2 98 10YR 8/2 2 C M siC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 7w

Hannah Erdmann S26-T136-R42

depression concave

0-1 46.559727 -95.935519 NAD 1983

Haslie, Seelyeville, and Cathro, ponded not listed

1

1

100%

5' radius

Phalaris arundinacea 95 Y FACW

Poa pratensis 5 N FAC

100



 

 

7w

0-12 2.5Y 2.5/1 98 7.5YR 4/6 2 C M LC

12-24+ 2.5Y 5/2 95 2.5Y 6/8 5 C M C



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 8u

Hannah Erdmann S26-T136-R42

sideslope to depression none

3 46.561597 -95.933711 NAD 1983

Snellman sandy loam, 2 to 8 percent slopes not listed

1

1

100%

5' radius

Calamagrostis canadensis 90 Y OBL

Cirsium arvense 5 N FACU

Taraxacum officinale 5 N FACU

100



 

 

8u

0-3 2,5Y 3/3 LC

3-9 2.5Y 5/3 98 10YR 5/6 2 C M LC

9-36+ 2.5Y 6/4 45 5Y 5/2 40 D M SC

7.5YR 4/6 5 C M



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 8w

Hannah Erdmann S26-T136-R42

depression concave

0-1 46.561607 -95.933729 NAD 1983

Snellman sandy loam, 2 to 8 percent slopes PEM1Ad

1

1

100%

5' radius

Phalaris arundinacea 95 Y FACW

Poa pratensis 5 N FAC

100



 

 

8w

0-2 10YR 3/2 100 SC

2-10 2.5Y 6/2 98 7.5YR 6/8 2 C M LC

mucky

10-24+ 2.5Y 2.5/1 98 10YR 3/4 2 C PL LC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 9u
Hannah Erdmann S26-T136-R42

sideslope none

46.562118 -95.933094 NAD 1983

not listed

2

2

100%

5' radius

Phalaris arundinacea 40 Y FACW

Poa pratensis 40 Y FAC

Asclepias syriaca 10 N FACU

Cirsium arvense 5 N FACU

Achillea millefolium 5 N FACU

100



 

 

9u

0-6 10 YR 3/2 100 LC

6-24+ 2.5Y 5/3 85 2.5Y 2.5/1 5 C M SC

10YR 5/6 10 C M



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 9w
Hannah Erdmann S16-T136-R40

depression concave

0-1 46.562152 -95.933046 NAD 1983

PEM1Ad

5' radius

Phalaris arundinacea 90 Y OBL

Solidago gigantea 5 N FACU

Cirsium arvense 5 N FAC

100



 

 

9w

0-6 2.5Y 2.5/1 100 SC

6-20 2.5Y 6/2 95 10YR 5/6 5 C M SC

20-24+ 2.55Y 4/1 95 10YR 5/6 5 D M SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 10u
Hannah Erdmann S16-T136-R40

4% 46.562457 -95.932836 NAD 1983

PEM1Ad

1

3

33%

5' radius

Asclepia syriaca 40 Y FACU

Solidago gigantea 25 Y FACW

Cirsium arvense 20 Y FACU

Phalaris arundinacea 15 N FACW

100



 

 

10u

0-14 10YR 5/3 95 2.5Y 2.5/1 5 C M SC

14-18 2.5Y 5/4 96 10YR 6/8 2 C M SC

7.5YR 4/4 2 C M

18-32+ 2.5Y 2.5/1 100 SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 10w
Hannah Erdmann S26-T136-R42

depression concave

0-1 46.562500 -95.932815 NAD 1983

PEM1Ad

30' radius

Fraxinus nigra 10 Y FACW

Salix amygdaloides 10 Y FACW

20

5' radius

Phalaris arundinacea 85 Y FACW

Solidago gigantea 10 N FACU

Cirsium arvense 5 N FAC

100



 

 

10w

0-24 2.5Y 2.5/1 100 SC

24-36+ 2.5Y 5/2 90 10YR 6/8 5 C M SC

10YR 4/6 5 C M



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 11u

Hannah Erdmann S26-T136-R42

sideslope none

2 46.564269 -95.931285 NAD 1983

Haslie, Seelyeville, and Cathro, ponded not listed

1

1

100%

5' radius

Calamagrostis canadensis 90 Y OBL

Cirsium arvense 5 N FACU

Taraxacum officinale 5 N FACU

100



 

 

11u

0-3 10YR 3/2 SC

3-12 10YR 6/3 S

12-36+ 2.5Y 7/1 S



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 11w

Hannah Erdmann S26-T136-R42

depression concave

2 46.564273 -95.931413 NAD 1983

Haslie, Seelyeville, and Cathro, ponded PEM1Ad

30' radius

Salix amygdaloides 40 Y FACW 3

Fraxinus nigra 30 Y FACW

Prunus virginiana 5 N FACU 3

100%

75

5' radius

Phalaris arundinacea 90 Y FACW

Calamagrostis canadensis 5 N OBL

Rubus idaeus 5 N FACU

100



 

 

11w

0-2 10YR 3/1 100 MC

2-12 2.5Y 5/2 90 10YR 5/6 10 C M C

mucky

12-20 2.5Y 2.5/1 100 MC

20-36+ 2.5Y 2.5/1 100 C



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 12u

Hannah Erdmann S25-T136-R42

sideslope concave

8 46.564162 -95.925585 NAD 1983

Snellman sandy loam, 2 to 8 percent slopes not listed

1

2

50%

5' radius

Phalaris arundinacea 50 Y FACW

Thalictrum dioicum 25 Y FACU

Sanguinaria canadensis 10 N FACU

Equisetum arvense 10 N FAC

Anemone canadensis 5 N FACW

100



 

 

12u

0-6 2.5Y 2.5/1 L

6-24 2.5Y 4/3 S



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 12w

Hannah Erdmann S25-T136-R42

bottom of depression concave

2-3  46.564213 -95.925541 NAD 1983

Snellman sandy loam, 2 to 8 percent slopes not listed

2

3

66%

5' radius

Phalaris arundinacea 35 Y FACW

Carex bicknellii 35 Y FACU

Equisetum arvense 30 Y FAC

100



 

 

12w

0-3 10YR 4/2 98 10YR 5/6 2 C M SC

3-12 2.5Y 5/4 98 7.5YR 5/8 2 C M S

12-18 2.5Y 2.5/1 95 7.5YR 3/4 5 C M SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 13u

Hannah Erdmann S25-T136-R42

sideslope none

8 46.563409 -95.924002 NAD 1983

Snellman sandy loam, 8 to 15 percent slopes not listed

2

3

66%

5' radius

Bromus inermis 35 Y FACU

Poa pratensis 35 Y FAC

Phalaris arundinacea 30 Y FACW

100



 

 

13u

0-8 2.5Y 3/3 100 SC

8-24+ 10YR 4/4 100 S

Fine



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 13w

Hannah Erdmann S25-T136-R42

depression concave

3  46.563393 -95.923986 NAD 1983

Snellman sandy loam, 8 to 15 percent slopes PUBF

30' radius

Acer rubrum 40 Y FAC 7

Fraxinus nigra 25 Y FACW

Betula papyrifera 10 N FACU 8

87%

75
15' radius

Betula papyrifera 10 Y FACU

Fraxinus nigra 10 Y FACW

Acer rubrum 5 Y FAC

25
5' radius

Calamagrostis canadensis 45 Y OBL

Equisetum arvense 20 Y FAC

Equisetum hyemale 20 Y FACW

Solidago altissima 10 N FACU

Polygonatum biflorum 5 N FACU

100



 

 

13w

0-6 2.5Y 2.5/1 100 SC

6-14 10YR 5/2 95 7.5YR 5/6 5 C M SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 15u

Hannah Erdmann S25-T136-R42

sideslope none

5 46.563119 -95.920750 NAD 1983

Snellman sandy loam, 8 to 15 percent slopes not listed

2

2

100%

5' radius

Phalaris arundinacea 50 Y FACW

Poa pratensis 50 Y FAC

100



 

 

15u

0-5 7.5YR 4/2 100 SC

5-13 2.5Y 6/3 100 S

13-24+ 2.5Y 8/2 85 10YR 7/8 5 C M SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 16u
Hannah Erdmann S25-T136-R42

46.564569 -95.906830 NAD 1983

not listed

2

3

66%

5' radius

Cirsium arvense 40 Y FACU

Phalaris arundinacea 15 Y FACW

Poa pratensis 15 Y FAC

Solidago gigantea 10 N FACW

Setaria pumila 10 N FAC

Asclepias syriaca 10 N FACU

100



 

 

16u

0-24 10YR 4/3 SC

24-36+ 10YR 4/3 90 10YR 5/8 10 C M SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 16w

Hannah Erdmann S25-T136-R42

depression concave

2 46.564569 -95.906830 NAD 1983

Bluffcreak-Clearriver complex not listed

30' radius

Ulmus americana 15 Y FACW 7

Populus tremuloides 15 Y FAC

Quercus macrocarpa 10 Y FAC 8

Fraxinus pennsylvanica Y FACW10

87.5

50
15' radius

Rosa arkansana 60 Y FACU

Fraxinus pennsylvanica 10 N FACW

Ulmus americanum 10 N FACW

Cornus alba 10 N FACW

90
5' radius

Toxicodendron radicans 40 Y FAC

Anemone canadensis 15 Y FACW

Phalaris arundinacea 15 Y FACW

Equisetum hyemale 10 N FACW

Cirsium arvense 10 N FACU

100
15' radius

Vitis riparia 20 Y FACW

20



 

 

16w

0-3 2.5Y 4/2 20 2.5Y 6/6 20 C M SC

3-12 2.5Y 5/2 95 2.5Y 6/6 5 C M SC

12-20 2.5Y 5/3 98 2.5Y 6/6 2 C M SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 18u

Hannah Erdmann S29-T136-R41

sideslope none

2 46.564410 -95.874878 NAD 1983

Oakcreek loam not listed

2

2

100%

5' radius

Phalaris arundinacea 50 Y FACW

Poa pratensis 50 Y FAC

100



 

 

18u

0-12 2.5Y 2.5/1 100 SC

12-24 2.5Y 3/2 100 S



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 18w

Hannah Erdmann S29-T136-R41

depression concave

0-1 46.564420 -95.874933 NAD 1983

Oakcreek loam PEM1Ad

1

2

50%

10050

50 200

5' radius
100 300

Phalaris arundinacea 50 Y FACW

Carex bicknellii 50 Y FACU 3

100



 

 

18w

0-8 2.5YR 2.5/1 95 7.5YR 5/8 5 C M SL

8-12 10YR 4/2 90 5YR 5/8 10 C M S

12-20 2.5Y 2.5/1 95 7.5YR 5/8 5 C M S



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 21u

Hannah Erdmann S21-T136-R41

sideslope none

8 46.583507 -95.854811 NAD 1983

Lide-Two Inlets complex, 1 to 8 percent slopes not listed

1

2

50%

5' radius

Bromus inermis 70 Y FACU

Poa pratensis 20 Y FAC

Carex bicknellii 10 N FACU

100



 

 

21u

0-3 10YR 4/2 100 S

3-18 10YR 4/3 98 2.5Y 5/6 2 c m S



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 21w

Hannah Erdmann S21-T136-R41

depression concave

2 46.583499 -95.854783 NAD 1983

Lida-Two Inlets complex, 1 to 8 percent slopes PEM1C

2

2

100%

5' radius

Phalaris arundinacea 50 Y FACW

Poa pratensis 45 Y FAC

Carex bicknellii 5 N FACU

100



 

 

21w

0-4 2.5Y 2.5/1 100 SLC

4-12 2.5Y 5/2 90 10YR 5/8 10 C M S



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 23u

Hannah Erdmann S21-T136-R41

sideslope none

46.586011 -95.852278 NAD 1983

Lida-Two Inlets complex, 1 to 8 percent slopes not listed

2

6

33%

5' radius

Poa pratensis 50 Y FAC

Phalaris arundinacea 10 Y FACW

Taraxacum officinale 10 Y FACU

Cerastium arvense 10 Y FACU

Medicago lupulina 10 Y FACU

Elymus repens 10 Y FACU

100



 

 

23u

0-8 10YR 3/2 98 10YR 6/6 2 C M S

8-18 10YR 4/4 100 S

6



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 23w

Hannah Erdmann S21-T136-R41

depression concave

2 46.586010 -95.852238 NAD 1983

Lida-Two Inlets complex, 1 to 8 percent slopes PUBF

2

2

100%

5' radius

Phalaris arundinacea 40 Y FACW

Typha sp. 30 Y OBL

Lysimachia thyrsiflora 15 N OBL

Sagittaria cuneata 15 N OBL

100



 

 

23w

0-14 2.5Y 2.5/1 95 5YR 4/6 5 C M SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 24u

Hannah Erdmann S21-T136-R41

sideslope none

4 46.585976 -95.850927 NAD 1983

Lida-Two Inlets complex, 1 to 8 percent slopes not listed

2

6

33%

5' radius

Poa pratensis 50 Y FAC

Phalaris arundinacea 10 Y FACW

Taraxacum officinale 10 Y FACU

Cerastium arvense 10 Y FACU

Medicago lupulina 10 Y FACU

Elymus repens 10 Y FACU

100



 

 

24u

0-8 2.5Y 2.5/1 100 SCL

8-14 2.5Y 6/1 95 10YR 5/8 5 C M S

6



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 24w

Hannah Erdmann S21-T136-R41

depression concave

2 46.585968 -95.850929 NAD 1983

Lida-Two Inlets complex, 1 to 8 percent slopes

2

2

100%

5' radius

Phalaris arundinacea 70 Y FACW

Lysimachia thyrsiflora 25 Y OBL

Medicago sativa 5 N FACU

100



 

 

24w

0-1 2.5Y 2.5/1 100

1-8 2.5Y 4/1 100

3/4" muck

30



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 25u

Hannah Erdmann S21-T136-R41

sideslope none

3 46.585716 -95.848438 NAD 1983

Lida-Two Inlets complex, 1 to 8 percent slopes not listed

1

2

50%

5' radius

Poa pratensis 70 Y FAC

Bromus inermis 20 Y FACU

Equisetum arvense 5 N FAC

Asclepias syriaca 5 N FACU

100



 

 

25u

0-6 10YR 3/2 100 SL

6

Gravel/rocks



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 25w
Hannah Erdmann S21-T136-R41

depression concave

0-1 46.585664 -95.848434 NAD 1983

Lida-Two Inlets complex, 1 to 8 percent slopes PEM1F

1

1

100%

5' radius

Equisetum arvense 65 Y FAC

Carex hystericina 5 N OBL

Carex bicknellii 5 N FACU

Verbena hastata 5 N FACW

Juncus balticus 5 N OBL

Phalaris arundinacea 5 N FACW

Plantago major 5 N FAC

Lysimachia thyrsiflora 5 N OBL

100



 

 

25w

0-4 2.5Y 2.5/1 100 SC

4-8 2.5Y 2.5/1 95 5YR 4/6 5 C M SC

8-15 Gley 1 5/N 90 10YR 5/8 10 C M S

15-24 Gley 1 5/N 90 10YR 5/8 10 C M SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 26u

Hannah Erdmann S14-T136-R41

sideslope none

4  46.600174 -95.823022 NAD 1983

Lida-Two Inlets complex, 8 to 15 percent slopes not listed

1

2

50%

15ft.

5' radius

Bromus inermis 30 Y FACU

Poa pratensis 25 Y FAC

Phalaris arundinacea 15 N FACW

Medicago sativa 10 N FACU

Equisetum hyemale 10 N FACW

Equisetum arvense 10 N FAC

100



 

 

26u

0-6 10YR 3/2 100 SL

6-7 2.5Y 6/2 100 SL

gravel/rocks

7



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN 26w

Hannah Erdmann S14-T136-R41

depression concave

2 46.600160 -95.822965 NAD 1983

Lida-Two Inlets complex, 8 to 15 percent slopes PUBFd

2

2

100%

5' radius

Carex lacustris 40 Y OBL

Phalaris arundinacea 30 Y FACW

Equisetum arvense 15 N FAC

Poa palustris 15 N FACW

Salix interior 10 N FACW

100



 

 

26w

0-2 10YR 2/1 100 S

2-12 2.5Y 6/2 95 10YR 5/8 5 C M S



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 27u

Hannah Erdmann S14-T136-R41

sideslope none

5 46.600070 -95.809145 NAD 1983

Lida-Two Inlets complex, 1 to 8 percent slopes not listed

1

1

100%

5' radius

Phalaris arundinacea 100 Y FACW

100



 

 

27u

0-36 2.5Y 2.5/1 100 SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 27w

Hannah Erdmann S14-T136-R41

depression concave

0-1 46.600052 -95.809145 NAD 1983

Lida-Two Inlets complex, 1 to 8 percent slopes PABF

100%

5' radius

Phalaris arundinacea 40 Y FACW

Carex hystericina 10 OBL

100

Polygonum aviculare 50           Y            FAC

N

2

2



 

 

27w

0-12 5Y 2.5/1 95 10YR 3/6 5 C M S

12-24+ 2.5Y 2.5/1 100 SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 28u

Hannah Erdmann S18-T136-R40

sideslope none

3 46.599859 -95.776041 NAD 1983

Haslie and Nidaros soils, ponded not listed

30' radius

Ulmus americana 10 Y FACW 4

Fraxinus nigra 10 Y FACW

6

66%

15'. radius

Vitis riparia 15 Y FACW

5' radius

Bromus inermis 40 Y FACU

Phalaris arundinacea 30 Y FACW

Asclepias syriaca 20 Y FACU

Poa pratensis 10 N FAC

100

herdmann
Text Box
20

herdmann
Text Box
15



 

 

28u

0-3 10YR 3/1 SCL

3-6 2.5Y 5/6

6

Restrictive layer near the road

herdmann
Text Box
SCL

herdmann
Text Box
gravel/rocks



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 28w

Hannah Erdmann S18-T136-R40

depression concave

2 46.599806 -95.775980 NAD 1983

Haslie and Nidaros soils, ponded PEM1F

3

3

100%

5' radius

Typha sp. 40 Y OBL

Carex lacustris 30 Y OBL

Phalaris arundinacea 25 Y FACW

Urtica dioica 5 N FACW

100



 

 

28w

0-12 10YR 2/1 100 S

12-13 2.5Y 2.5/1 100

1/2" of muck

13-24 2.5Y 7/1 100

0"

S

S



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 29u

Hannah Erdmann S18-T136-R40

sideslope none

4  46.599954 -95.762490 NAD 1983

Forada and Leafriver soils, depressional not listed

1

1

100%

5' radius

Phalaris arundinacea 80 Y FACW

Poa pratensis 10 N FAC

Bromus inermis 5 N FACU

Equisetum arvense 5 N FAC

100



 

 

29u

0-5 2.5Y 3/1 100

5

Restrictive layer near the road



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 29w

Hannah Erdmann S18-T136-R40

depression concave

0-1 46.599922 -95.762461 NAD1983

Forada and Leafriver soils, depressional PEM1C

2

2

100%

5' radius

Phalaris arundinacea 40 Y FACW

Anemone canadensis 40 Y FACW

Carex bicknellii 10 N FACU

Equisetum hyemale 10 N FACW

100



 

 

29w

0-4 5YR 2.5/1 100 SC

4-12 Gley 2 6/10G 95 10YR 4/6 5 D M S

2"



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 30u

Hannah Erdmann S17-T136-R40

ditch sideslope none

5  46.600035 -95.748961 NAD 1983

Dent silt loam, 1 to 6 percent slopes not listed

1

1

100%

5' radius

Phalaris arundinacea 80 Y FACW

Poa pratensis 10 N FAC

Bromus inermis 5 N FACU

Equisetum arvense 5 N FAC

100



 

 

30u

0-12 10YR 3/2 100 CL

12-24 2.5Y 3/3 90 2.5Y 6/1 10 D M CL



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 30w

Hannah Erdmann S17-T136-R40

depression concave

1-2  46.600016 -95.748968 NAD 1983

Dent silt loam, 1 to 6 percent slopes not listed (PEM1Cd)

1

1

100%

5' radius

Phalaris arundinacea 90 Y FACW

Equisetum arvense 5 N FAC

Solidago altissima 5 N FACU

100



 

 

30w

0-8 2.5Y 2.5/1 98 7.5YR 3/4 2 C M C

8-23 2.5Y 2.5/1 100 C

23-36 5Y 6/1 95 10YR 4/4 5 C M C



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 31u

Hannah Erdman S16-T136-R40

sideslope none

4  46.599966 -95.737099 NAD 1983

Lida-Two Inlets complex, 8 to 15 percent slopes not listed

1

6

16%

5' radius

Poa pratensis 30 Y FAC

Medicago lupulina 20 Y FACU

Bromus inermis 10 Y FACU

Taraxacum officinale 10 Y FACU

Cirsium arvense 10 Y FACU

Achillea millefolium 10 Y FACU

Cerastium arvense 5 N FACU

Asclepias syriaca 5 N FACU

100



 

 

31u

0-6 2.5Y 3/1 100 L

6-24 5Y 5/2 95 10YR 5/6 5 C M S

24+ 5Y 5/2 95 10YR 5/6 5 C M SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 31w

Hannah Erdmann S16-T136-R40

depression concave

1-2 46.599976 -95.737103 AND 1983

Lida-Two Inlets complex, 8 to 15 percent slopes not listed

2

3

66%

5' radius

Carex pellita 50 Y OBL

Solidago canadensis 25 Y FACU

Poa pratensis 25 Y FAC

100



 

 

31w

0-4 2.5Y 2.5/1 SLC

4-30 5Y 5/1 90 5YR 4/6 10 C M SC

30+ White 8N 75 2.5Y 7/1 20 D M SCL

7.5YR 3/4 5 C M SCL

30



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 33u

Hannah Erdman S16-T136-R40

sideslope concave

3  46.599708 -95.729072 NAD 1983

Lida-Two Inlets complex, 8 to 15 percent slopes not listed

2

2

100

5' radius

Poa pratensis 40 Y FAC

Phalaris arundinacea 20 Y FACW

Cirsium arvense 10 N FACU

Solidago canadensis 10 N FACU

Equisetum arvense 10 N FAC

Taraxacum officinale 5 N FACU

Medicago sativa 5 N FACU

100



 

 

33u

0-8 10YR 3/2 100 S

8

gravel/rocks



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 33w
Hannah Erdmann S16-T136-R40

depression concave

1-2 46.599780 -95.729147 NAD 1983

Lida-Two Inlets complex, 8 to 15 percent slopes not listed (PABF)

2

3

66%

20 20

4020

4515

45 180

5' radius
100 285

Carex bicknellii 30 Y FACU

Phalaris arundinacea 20 Y FACW 2.85

Equisetum arvense 15 Y FAC

Carex pellita 10 N OBL

Solidago canadensis 10 N FACU

Typha sp. 10 N OBL

Carex bicknellii 5 N FACU

100



 

 

33w

0-6 2.5Y 2.5/1 98 7.5YR 4/6 2 C PL LC

gravel/rocks

6



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 34u
Hannah Erdmann S16-T136-R40

depression concave

2 46.597646 -95.726304 NAD 1983

Almora loam, 2 to 6 percent slopes not listed

0

1

0

5' radius

Elymus candensis 60 Y FACU

Medicago sativa 5 Y FACU

Cirsium arvense 5 Y FACU

70



 

 

34u

0-7 2.5Y 3/2 80 10YR 3/6 20 D M SC

7-9 5Y 6/1 95 10YR 4/6 5 C M SC

9-14 2.5Y 2.5/1 100 C

14-20 2.5Y 2.5/1 85 Gley 1 6/10GY 15 D M SC

20-26 2.5Y 6/2 80 2.5Y 8/1 5 D M SC

10YR 3/6 5 C M SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-18-19

Houston Engineering Inc. MN 34w

Hannah Erdmann S16-T136-R40

depression concave

2 46.597646 -95.726304 NAD 1983

Almora loam, 2 to 6 percent slopes not listed

3

3

100

5' radius

Carex pellita 35 Y OBL

Phalaris arundinacea 35 Y FACW

Poa pratensis 30 Y FAC

100



 

 

34w

0-1 2.5Y 2.5/1 90 10YR 3/6 10 C M SC

1-5 2.5Y 5/2 95 10YR 3/6 5 C M SC

5-24 5Y 7/1 60 2.5Y 6/1 40 D M SC

28



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN Upland A
Hannah Erdmann S34-T136-R42

sloping ditch depression none

1-2 46.554214 -95.949262 NAD 1983

Waukon loam, 2 to 6 percent slopes, eroded not listed

2

50

15'

Salix interior 25 Y FACW
0 0

11055

00

70 280

25 0 0
5' radius

125 390

Phalaris arundinacea 30 Y FACW

Bromus inermis 20 Y FACU 3.12

Phleum pratense 20 Y FACU

Melilotus officinalis 15 N FACU

Sonchus arvensis 15 N FACU

100

4



 

 

Upland A

0-7              2.5Y 3/2              78         10YR 5/2               20         D           M           SC

7-9              5Y 6/1                  90         10YR 4/6              10          C           M          SC

9-14            2.5Y 2.5/1            100                                                                             C

14-20          2.5Y 2.5/1            85         Gley 1 10GY 6/1   15          D           M          SC

                                                            5YR 5/6                 2           C           M         

20-26          2.5Y 6/2               90         2.5Y 8/1                 5           D           M          SC

10YR 3/6                5           C           M        



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN Upland B
Hannah Erdmann S26-T136-R42

slight depression concave

1-2 46.557398 -95.943974 NAD 1983

Waukon loam, 6 to 12 percent slopes, eroded not listed

30'

Fraxinus nigra 30 Y FACW 4

Populus tremuloides 10 Y FAC

4

100%

40
15'

Populus tremuloides 30 Y FAC

30
5' radius

Phalaris arundinacea 60 Y FACW

Poa pratensis 10 N FAC

Parthenocissus quinquefolia 5 N FACU

Solidago gigantea 5 N FACW

Populus tremuloides 5 N FAC

Asclepias syriaca 5 N FACU

Fraxinus nigra 5 N FACW

Equisetum arvense 5 N FAC

100



 

Upland B

0-2 2.5Y 4/2 100 C

2-4 5Y 6/1 95 5YR 4/6 5 C M C

4-16 10YR 3/1 95 10YR 3/3 5 C M C

16-24+ 2.5Y 5/2 88 10YR 5/6 10 C M C

2.5Y 3/1 2 D M C



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN Upland C

Hannah Erdmann S26-T136-R42

slight depression concave

0-1 46.557371 -95.943869 NAD 1983

Waukon loam, 6 to 12 percent slopes, eroded not listed

30'

Populus tremuloides 15 Y FAC 4

Fraxinus nigra 15 Y FACW

4

100%

15'

Populus tremuloides 10 Y FAC

10
5' radius

Phalaris arundinacea 80 Y FACW

Equisetum arvense 5 N FAC

Parthenocissus quinquefolia 5 N FACU

Solidago gigantea 5 N FACW

Populus tremuloides 5 N FAC

100

30



 

 

Upland C

0-6 2.5Y 5/3 SC

6-10 2.5Y 5/3 S

10-21 10YR 7/1 96 7.5YR 4/6 2 C M SC

7.5YR 2.5/1 2 C M SC

21-24+ 2.5Y 3/1 83 7.5YR 4/1 15 D M S

10YR 3/4 2 C M



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN Upland D
Hannah Erdmann S26-T136-R42

sideslope none

2 46.557533 -95.936505 NAD 1983

Cathro muck not listed

30'

Populus tremuloides 50 Y FAC 4

Fraxinus nigra 20 N FACW

Salix amygdaloides 15 N FACW 4

Quercus macrocarpa N FAC10

100%

95
15'

Populus tremuloides 5 Y FAC

Salix amydgaloides 5 N FACW

10
5' radius

Phalaris arundinacea 75 Y FACW

Calamagrostis canadensis 15 Y OBL

Bromus inermis 10 N FACU

100

Vitis riparia

Y

Y

N

5

5



 

 

Upland D

0-2 2.5Y 3/3 95 10YR 5/6 5 C M SL

2-16 2.5Y 4/4 80 10YR 5/8 10 C M SL

2.5Y 5/1 10 D M SL

16-18 2.5Y 7/6 98 5Y 8/1 2 D M SC

18-24+ 5YR 4/6 90 2.5Y 6/4 10 C M SC 2mm gravel



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN Upland E

Hannah Erdmann S26-T136-R42

sideslope concave

2 46.564246 -95.930914 NAD 1983

Haslie, Seelyeville, and Cathro, ponded not listed

1

1

100%

5' radius

Calamagrostis canadensis 90 Y OBL

Cirsium arvense 5 N FACU

Taraxacum officinale 5 N FACU

100



 

 

Upland E

0-3 10YR 3/2 SC

3-12 10YR 6/3 S

12-36+ 2.5Y 7/1 S



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN Upland F

Hannah Erdmann S26-T136-R42

sloping terrace concave

1 46.564227 -95.927341 NAD 1983

Snellman sandy loam, 2 to 8 percent slopes not listed

2

2

100%

5' radius

Poa pratensis 50 Y FAC

Phalaris arundinacea 50 Y FACW

100



 

 

Upland F

0-24 2.5Y 2.5/1 C

24+ 10YR 4/2 C



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN Upland G

Hannah Erdmann S26-T136-R42

sideslope concave

2  46.564222 -95.927236 NAD 1983

Snellman sandy loam, 2 to 8 percent slopes not listed

2

2

100%

5' radius

Poa pratensis 50 Y FAC

Phalaris arundinacea 50 Y FACW

100



 

 

Upland G

0-12 10YR 3/3 100 siC

12-36 2.5Y 2.5/1 100 LC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN Upland 

Hannah Erdmann S34-T136-R42

sloping ditch depression none

1-2 46.579828 -95.855165 NAD 1983

Lizzie silt loam, 2 to 6 percent slopes not listed

1

2

50

5' radius

Bromus inermis 75 Y FACU

Phalaris arundinacea 20 Y FACW

Cirsium arvense 5 N FACU

100

H



 

 

Upland 

0-13 2.5Y 3/2

13-15+ 2.5Y 3/2 90 10YR 6/8 10 C M SC

soils were not sampled due to lack of hydrophytic vegetation and hydrology indicators.

H

SC



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-19-19

Houston Engineering Inc. MN Upland 

Hannah Erdmann S21-T136-R41

up-slope from depression concave

3  46.580580 -95.855159 NAD 1983

Sybil-Eagleview complex, 2 to 8 percent slopes not listed

1

2

50%

5' radius

Bromus inermis 70 Y FACU

Equisetum hyemale 20 Y FACW

Asclepias syriaca 10 N FACU

100

I



 

 

Upland 

0-10 2.5Y 6/2 100 S

10-12 10YR 3/2 100 S

12-16 10YR 6/6 90 7.5YR 4/6 10 C M S

16-19 10YR 7/3 S

19-22 10YR 7/3 95 10YR 5/8 5 C M S

I



 

 

 

Otter Tail County Road Bike Trail Otter Tail 6-20-19

Houston Engineering Inc. MN Upland
Hannah Erdmann S34-T136-R42

sloping ditch depression none

1-2 46.554214 -95.949262 NAD 1983

Waukon loam, 2 to 6 percent slopes, eroded not listed

2

50

15'

Salix interior 25 Y FACW
0 0

11055

00

70 280

25 0 0
5' radius

125 390

Phalaris arundinacea 30 Y FACW

Bromus inermis 20 Y FACU 3.12

Phleum pratense 20 Y FACU

Melilotus officinalis 15 N FACU

Sonchus arvensis 15 N FACU

100

J

4



 Upland 

soils were not sampled due to lack of hydrophytic vegetation and hydrology indicators.

J



 

 Perham to Pelican Rapids Regional Trail  1 
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EXECUTIVE SUMMARY 
Staff from Houston Engineering, Inc. completed the components of a field investigation of the subject 

area to identify and delineate aquatic resources for a project on behalf of the Otter Tail County Highway 

Department. The subject property is located in Maplewood Township (T135N, R42W, S6, 7, 8, 9,), Erhards 

Grove Township (T135N, R43W, S1, 2, 3), and Pelican Township (T136N, R43W, S34), near Pelican Rapids 

in Otter Tail County, Minnesota. The delineation was conducted in accordance with the 1987 Corps of 

Engineers Wetland Delineation Manual, and the Midwest Regional Supplement (2010), and the Minnesota 

Department of Natural Resources Public Waters Inventory (2019a). Results of the field delineations 

indicate there are 23 wetland areas (total 13.54 acres) and no Other Waters located in the 96.11-acre 

survey area. Most of the delineated wetlands are natural depressions of the PEM1A or PEM1C type. There 

is one public water body (Lake Lida) listed by the Minnesota Public Water Inventory (PWI) that is located 

adjacent to the project boundary (MN DNR 2019a). The project corridor appears to be outside of the OHW 

listed for Lake Lida. In addition, a few public waters wetlands are located on the opposite side of the road 

from the project corridor. 

 

1 INTRODUCTION 
Staff from Houston Engineering, Inc. completed a field investigation in accordance with the 1987 Army 

Corps of Engineers Wetland Delineation Manual, and the Midwest Regional Supplement. The proposed 

construction includes acquisition of 25 feet of right-of-way along one side of the existing road. The trail 

extends from the town of Pelican Rapids to Maplewood State Park, and through future trail construction 

will extend from Maplewood State Park to near the town of Perham, Minnesota. The purpose of this 

report is to identify the wetlands and water resources within the project area to mitigate impacts during 

construction of the future bike trail. 

2 LOCATION 
The project is located in Maplewood Township (T135N, R42W, S6, 7, 8, 9,), Erhards Grove Township 

(T135N, R43W, S1, 2, 3), and Pelican Township (T136N, R43W, S34), near Pelican Rapids in Otter Tail 

County, Minnesota; general latitude: 46.535515, longitude: -96.031937; Attachment A: Location Map). 

The project boundary extends for approximately 6.8 miles and begins less than a mile south of Pelican 

Rapids, MN (driving directions: from Pelican Rapids, head south on HWY 59 for 0.2 miles and the project 

begins on the east side of the highway). The project boundary consists of a length generally along HWY 

59 until County HWY 3; it continues on the north/east side of this highway until 300th St. 
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3 METHODS 
For the delineation, we followed the methods described in the 1987 Army Corps of Engineers Manual for 

“routine” delineations (USACE 1987). Additionally, we followed methodology specific to the Midwest 

Regional Supplement (USACE 2010). Prior to the field delineation to identify potential wetland habitats 

and provide guidance for the investigation of wetlands at the project site, we reviewed the Minnesota 

Department of Natural Resources Wetland Inventory (MN DNR 2019b), the Public Waters Inventory (MN 

DNR 2019a), and the county digital soil surveys (USDA-NRCS 2019a), as well as current and historical aerial 

photography. 

The following procedures were used to determine wetland habitats: 

• We surveyed vegetation to determine the proportion of the dominant plant species classified as 

either obligate wetland, facultative wetland, or facultative plants; or if other indicators of wetland 

vegetation were present. 

• We sampled the soil using a soil probe to identify soil morphology, redoximorphic features, and 

soil texture. We determined the hydric soil indicators according to Field Indicators of Hydric Soils 

in the United States; Guide for Identifying and Delineating Hydric Soils, Version 7.0 (USDA-NRCS 

2019b).  

• We determined wetland hydrology on-site by observation of primary and secondary hydrologic 

indicators (USACE 2010). We also used aerial photography to assist hydrologic assessment. To 

describe the climactic conditions at the time of sampling, we accessed antecedent and recent 

rainfall data before going in the field (MN State Climatology Office 2019). To determine if the dry 

season water table hydrology indicator applies, we obtained the typical water balance for the site 

at the date of sampling (Matsuura et al. 2003). 

• We reviewed aerial and historic photography to assess wetland signatures in cropped fields for 

which we had limited access to during the field visit. 

Staff from Houston Engineering (Mark D. Aanenson and Donna Jacob) performed fieldwork on October 

9th and 10th, 2019. We marked the wetland boundaries and sample locations using a Trimble 7x 

professional GPS. Sample points included observations of dominant vegetation, soil profiling including 

color and texture, and indications of hydrology. We used additional, undocumented sample points 

throughout the delineation to verify vegetation, hydric soils, and hydrology.  We recorded our 

observations using data forms and geolocated photographs. All areas within the project boundary were 

surveyed. For some of the wetlands that appear to extend into the adjacent properties, we estimated 
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their extent by observing them at a distance during the field visit, and through evidence of saturation or 

crop signatures from aerial photographs. 

4 EXISTING CONDITIONS  
Landscape Setting 

The project area is in the Eastern Broadleaf Forest Ecological Province, Hardwood Hills Subsection (MN 

DNR 1999). This region consists of glacial features including moraines, outwash plains, and kettle lakes, 

many of which are connected on the surface by natural streams, rivers, or artificial drainage. This area 

includes of a mix of vegetation types including forest, prairie, and wetland plant communities. Pre-

settlement vegetation was primarily tallgrass prairies, maple-basswood forests, and oak savannas, but 

now much of the area has been converted to cultivated agriculture (MN DNR 1999). The current local land 

use proximate to the project consists of rural residential properties, a hospital, grazing pastures, and 

agricultural fields. At the time of the delineation some of the wetlands were disturbed due to grazing. 

 

Climactic Conditions: 

The weather conditions at the time of the delineation were good. The antecedent precipitation shows 

wetter than normal conditions (Table 1 Antecedent Precipitation, MN State Climatology Office 2019). The 

site received 1.15 inches of rain in the week before the delineation. The typical water balance for this site 

shows the dry season begins July 1 (Matsuura et al. 2003).  

 

Table 1: Antecedent precipitation  

Values are in inches 

A ‘R’ following a monthly total indicates a provisional value 

derived from radar-based estimates 

First prior month: 

September 2019 

Second prior month: 

August 2019 

First prior month: 

July 2019 

Estimated precipitation total for this location 5.78R 5.25R 4.56R 

There is a 30% change this location will have less than: 1.72 2.26 2.37 

There is a 30% change this location will have more than: 3.10 3.70 4.80 

Type of month: Dry Normal wet wet wet normal 

Monthly score 3*3=9 2*3=6 1*2=2 

Multi-month score: 

6 to 9 (dry) 10 to 14 (normal) 15 to 18 (wet) 
17 (wet) 

 

 

 

Hydrology description:   

The project area drains generally to the east into tributaries which eventually flow into the Pelican River. 

However, the end of the project boundary drains to the northeast to Lake Lida (Attachment: D LiDAR 
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Maps). The project area has many lakes and depressions formed from glaciation. The closest major river 

is the Pelican River approximately 0.5 miles west of the project boundary along HWY 59. 

 

Soil description:   

Dominant soils within the project site areas are vary from well drained glacial drift sediment, to poorly 

drained organic soils (USDA-NRCS 2019c). The project area is composed of a variety of soil types with 

slopes ranging between zero and twenty percent (Attachment E: Hydric Soil Maps). The dominant soils 

include Sisseton (Hydric rating: 10 %) and Cathro complex (Hydric rating: 100 %).   

 

Vegetation description:  

The wetland plant communities in the survey area are wet prairie, shallow marsh, deep marsh, shrub 

swamp and hardwood swamp.  Dominant species in the wetland areas within the project area 

(Attachment F: Plant List and Attachment G: Data Forms) include all strata. The tree and shrub species 

identified are Acer saccharum (sugar maple), Cornus sericea (red osier dogwood), Fraxinus nigra (black 

ash), Fraxinus pennsylvanica  (green ash), Picea mariana (black spruce), Populus balsamifera (balsam 

poplar), Populus tremuloides (quaking aspen), Rhamnus cathartica (European buckthorn), Rhus glabra 

(smooth sumac), Ribes americanum (wild black currant), and Salix amygdaloides (peachleaf willow).  

There are a variety of wetland herbs, the more frequent species include numerous species of Carex, 

Phalaris arundinacea (reed canary grass), Typha sp. (cattail), Poa pratensis (Kentucky blue grass), 

Phragmites australis (common reed), Spartina pectinata (prairie cordgrass), Bromus inermis (smooth 

brome), Calamagrostis canadensis (blue joint), and Agrostis gigantea (redtop). The vine species identified 

are Vitis riparia (riverbank grape). 

 

Commerce:  

Wetland 21a is a riparian wetland adjacent to Lake Lida. Lake Lida has seasonal and residential homes. 

Some of the seasonal home are owned by residents of other states. Lake Lida also has public access and 

is used by the public for fishing and water recreation activities.  

 

Aquatic Resources:  Results of the field wetland delineation indicate there are 23 wetland areas (total 

13.54 acres) and no Other Waters located in the 96.11-acre survey area (Attachment B: Aquatic Resource 

Delineation and National Wetland Inventory Maps, Table 2). Some of the wetlands are listed in the NWI 

and some are listed as protected waters by the Minnesota Department of Natural Resources (MN DNR 

2019a). Most of the wetlands are natural basin wetlands or formed with the construction of the road 

ditches (Attachment C: Site Photographs). These are mostly palustrine, emergent, temporarily, or 

seasonally flooded wetland types (PEM1A/C) (Cowardin et al. 1979). The corresponding Eggers and Reed 
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(2015) classifications include Wet Prairie, Shallow Marsh, and Deep Marsh. The corresponding Circular 39 

classifications include Types 1, 3, 4, 5, and 6 (Shaw and Fredine 1959). Table 2 shows the field determined 

classifications for each wetland under each of the previously mentioned classification system. 

 

Site descriptions:  

Wetland 1: constructed stormwater pond wetland.  This wetland is not listed by the NWI.  Field 

observations indicate that his wetland can be classified as a PEM1Cx.  

Wetland 2: natural wetland that is listed by the NWI as a PFO1C, PEM1C, and PSS1C.  Field observations 

indicate that this wetland can be classified as PFO1A/C and extends beyond the project boundary to 

the east. It appears to by connected to a channelized stream and connects to additional wetlands to 

the west via a culvert under the road. 

Wetland 3:  ditch wetland formed with the construction of the road. This wetland is not classified by the 

NWI. Field observations indicate that this wetland can be classified as PEM1A/C/x. 

Wetland 4a: natural wetland that is listed by the NWI as PFO1A and PEM1A.  Field observations indicate 

this wetland can be classified as PFO1C. It is connected to Wetland 4b by a culvert running under 400th 

Street. This wetland extends beyond the project boundary to the east. 

Wetland 4b: natural wetland that is not listed by the NWI.  Field observations indicate that this wetland 

can be classified as PSS1A or PEM1A. This wetland extends beyond the project boundary to the east. 

Wetland 5: natural wetland that is listed by the NWI as PFO1C and PEM1C.  Field observations indicate 

this wetland can be classified as PEM1A, PEM1C, and PSS1A.  It extends beyond the project boundary 

to the east. 

Wetland 6: natural wetland listed by the NWI as PEM1C.  Field observations indicate that this wetland can 

be classified as PEM1Ad. It extends beyond the project boundary to the north. 

Wetland 7: natural wetland that is listed by the NWI as PSS1Cd, PUBF, and PEM1Cd.  Field observations 

indicate that this wetland can be classified as PFO1A and PEM1A/C. This wetland extends beyond the 

project boundary to the north. 

Wetland 8: natural wetland listed by the NWI as PUBF and PEM1C/d.  Field observations indicate that this 

wetland can be classified as PEM1C and PUBF. It extends beyond the project boundary to the north.  

Wetland 9: natural wetland that is listed by the NWI as PEM1C and PUBF.  Field observations indicate that 

this wetland can be classified as PEM1A/C and PSS1C. and extends beyond the project boundary to the 

north. 
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Wetland 10a: natural wetland that is listed by the NWI as PEM1Ad. Field observations indicate this 

wetland can be classified as PEM1Cd. This wetland extends beyond the project boundary to the north, 

where it connects with Wetland 10b. 

Wetland 10b: natural wetland that is listed by the NWI as PEM1Ad. Field observations indicate this 

wetland can be classified as PEM1Cd.  It extends beyond the project boundary to the north where it 

connects with Wetland 10a. 

Wetland 11: natural wetland that is not listed by the NWI.  Field observations indicate that this wetland 

can be classified as PEM1Ad. 

Wetland 12: road ditch wetland that is not classified by the NWI.  Field observations indicate this wetland 

can be classified as PEM1Ad. 

Wetland 13: natural wetland that is listed by the NWI as PEM1Ad and PEM1Cd.  Field observations confirm 

the NWI classifications. This wetland extends beyond the project boundary to the east. 

Wetland 14: natural wetland that is listed by the NWI as PSS1C and PEM1Ad.  A portion of this wetland is 

a ditch wetland.  Field observations confirm the NWI classifications within this wetland. This wetland 

extends beyond the project boundary to the east in some locations.  

Wetland 15: natural wetland that is listed by the NWI as PEM1Ad and PFOAd.  Field observations indicate 

that this wetland can be classified as PFOAd. 

Wetland 16: ditch wetland that is not classified by the NWI.  Field observations indicate this wetland can 

be classified as PEM1Ad.   

Wetland 17: natural wetland that is listed by the NWI as PSS1Ad. Field observations confirm the NWI 

classification. 

Wetland 18a: natural wetland that is listed by the NWI as a PEM1Ad.  Field observations confirm the NWI 

classification. This wetland extends beyond the project boundary to the north and is connected to 18b 

via culvert. 

Wetland 18b: natural wetland that is listed by the NWI as PEM1Ad.  Field observations confirm the NWI 

classification.  This wetland extends beyond the project boundary to the north. It is connected to 18a 

via a culvert. 

Wetland 19: natural wetland that is listed by the NWI as PEM1C.  Field observations indicate this wetland 

can be classified as PEM1C. This wetland extends outside of the project boundary to the north. 

Wetland 20: natural wetland that is listed by the NWI as PEM1Ad.  Field observations indicate that this 

wetland can be classified as PEM1C and extends beyond the project boundary to the north. 
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Wetland 21a: natural wetland that is listed by the NWI as PFOAd and L2UBH.  Field observations indicate 

that this wetland can be classified as PFOA.  It extends beyond the project boundary to the north and 

is connected to Wetland 21b by a culvert. 

Wetland 21b: natural wetland that is not listed by the NWI.  Field observations indicate that this wetland 

can be classified as PFOA. It is connected to Wetland 21a by a culvert. 

Wetland 22: natural wetland that is not listed by the NWI.  Field observations indicate that this wetland 

can be classified as PEM1Ad. 

Wetland 23: natural wetland listed by the NWI as PEM1Ad.  Field observations confirm the NWI 

classification. 

Table 2: Delineated Wetlands and their characteristics (data limited to project boundary only) “-” Indicates Not Listed by NWI 

Wetland 
Number 

NWI Listing 

Wetland type 

Wetland 
area 

(acres) 

Latitude 
(center) 

Longitude 
(center) Cowardin et 

al. 1979 

Circular 
39 

(Shaw 
and 

Fredine 
1959) 

 
Eggers and 

Reed (2015) 

1 - PEM1Cx Type 3 
Shallow 
Marsh 

0.13 46.553759 -96.083529 

2 
PFO1C, 
PSS1C, 
PEM1C 

PFO1A/C Type 7 
Hardwood 

Swamp 
0.93 46.547509 -96.083176 

3 - PEM1A/C/x Type 1 Wet Prairie 0.03 46.545267 -96.083529 

4a 
PFO1A, 
PEM1A 

PFO1C Type 3 
Hardwood 

Swamp 
0.78 46.542146 -96.083402 

4b - PSS1A Type 6 Shrub Swamp 0.18 46.542137 -96.083369 

5 PFO1C 
PEM1A, 
PEM1C, 
PSS1A 

Type 3 
Type 6 

Shallow 
Marsh      

Shrub Swamp 
0.35 46.541119 -96.083364 

6 PEM1C PEM1Ad Type 1 Wet Prairie 0.19 46.536051 -96.076025 

7 
PEM1Cd, 
PSS1Cd, 

PUBF 

PFOA, 
PEM1A/C 

Type 1, 
7 

Wet Prairie, 
Hardwood 

Swamp 
1.58 46.535569 -96.054399 

8 
PEM1C, 

PUBF 
PEM1C, PUBF 

Type 3, 
4 

Shallow 
Marsh, Deep 

Marsh 
0.54 46.535523 -96.048446 

9 
PEM1C, 

PUBF 
PEM1A/C, 

PSS1C 
Type 3, 

6 

Shallow 
Marsh, Shrub 

Swamp 
0.75 46.535521 -96.045714 

10a PEM1Ad PEM1Cd Type 3 
Shallow 
Marsh 

0.71 46.535553 -96.040240 
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10b PEM1Ad PEM1Cd Type 3 
Shallow 
Marsh 

0.58 46.535525 -96.036398 

11 - PEM1Ad Type 1 Wet Prairie 0.03 46.535593 -96.027248 

12 - PEM1Ad Type 1 Wet Prairie 0.02 46.534750 -96.021608 

13 
PEM1Cd, 
PEM1Ad 

PEM1Cd, 
PEM1Ad 

Type 1, 
3 

Wet Prairie, 
Shallow 
Marsh 

1.27 46.531859 -96.020727 

14 
PSS1C, 

PEM1Ad 
PSS1C, 

PEM1Ad 
Type 1, 

6 
Wet Prairie 

Shrub Swamp 
1.45 46.529350 -96.020773 

15 
PEM1Ad, 

PFOA 
PFOAd Type 7 

Hardwood 
Swamp 

0.91 46.527030 -96.020640 

16 - PEM1Ad Type 1 Wet prairie 0.02 46.525957 -96.020303 

17 PSS1Ad PSS1Ad Type 6 Shrub Swamp 0.34 46.525481 -96.019651 

18a PEM1Ad PEM1Ad Type 1 Wet prairie 0.57 46.521237 -96.004078 

18b PEM1Ad PEM1Ad Type 1 Wet prairie 0.65 46.521195 -96.001727 

19 PEM1C PEM1C Type 3 
Shallow 
Marsh 

0.17 46.521269 -95.999693 

20 PEM1Ad PEM1C Type 3 
Shallow 
Marsh 

0.09 46.521370 -95.996260 

21a 
PFOA, 
L2UBH 

PFOA Type 7 
Hardwood 

Swamp 
0.86 46.519064 -95.990499 

21b - PFOA Type 7 
Hardwood 

Swamp 
0.09 46.517928 -95.989541 

22 - PEM1C Type 3 
Shallow 
Marsh 

0.02 46.517279 -95.989653 

23 PEM1Ad PEM1Ad Type 1 Wet Prairie 0.31 46.514191 -95.989404 

total acres within project boundary 13.54   
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Aquatic Resource Delineation and National 

Wetland Inventory Maps 
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ATTACHMENT C
Wetland Site Photographs
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Lines
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Points
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Otter Tail County, Minnesota
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 25, 2014—Mar 
13, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydric Rating by Map Unit

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

260 Duelm loamy sand, 0 to 
2 percent slopes

7 1.8 5.3%

375 Forada sandy loam, 0 to 
2 percent slopes

85 1.0 3.0%

406B Dorset sandy loam, 2 to 
6 percent slopes

5 0.0 0.0%

544 Cathro muck, 
occasionally ponded, 
0 to 1 percent slopes

100 0.7 1.9%

710 Friberg-Weetown 
complex

58 0.9 2.5%

760C2 Chapett-Sisseton 
complex, 6 to 12 
percent slopes, 
eroded

10 14.7 42.1%

1077 Forada and Leafriver 
soils, frequently 
ponded, 0 to 1 
percent slopes

100 1.7 4.8%

1102B Chapett-Dorset 
complex, 1 to 6 
percent slopes

6 2.0 5.7%

1102C Chapett-Dorset 
complex, 6 to 12 
percent slopes, 
eroded

5 5.0 14.3%

1112D Chapett-Corliss 
complex, 12 to 20 
percent slopes, 
eroded

7 3.9 11.2%

1113 Haslie, Seelyeville, and 
Cathro soils, 
frequently ponded, 0 
to 1 percent slopes

95 1.0 2.9%

1975 Oylen sandy loam 5 2.3 6.5%

Totals for Area of Interest 35.0 100.0%

Hydric Rating by Map Unit—Otter Tail County, Minnesota

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/9/2019
Page 3 of 5



Description

This rating indicates the percentage of map units that meets the criteria for hydric 
soils. Map units are composed of one or more map unit components or soil 
types, each of which is rated as hydric soil or not hydric. Map units that are made 
up dominantly of hydric soils may have small areas of minor nonhydric 
components in the higher positions on the landform, and map units that are made 
up dominantly of nonhydric soils may have small areas of minor hydric 
components in the lower positions on the landform. Each map unit is rated based 
on its respective components and the percentage of each component within the 
map unit.

The thematic map is color coded based on the composition of hydric 
components. The five color classes are separated as 100 percent hydric 
components, 66 to 99 percent hydric components, 33 to 65 percent hydric 
components, 1 to 32 percent hydric components, and less than one percent 
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the 
map pane contains a column named 'Rating'. In this column the percentage of 
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils 
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the 
upper part (Federal Register, 1994). Under natural conditions, these soils are 
either saturated or inundated long enough during the growing season to support 
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with 
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric 
soil, however, more specific information, such as information about the depth and 
duration of the water table, is needed. Thus, criteria that identify those estimated 
soil properties unique to hydric soils have been established (Federal Register, 
2002). These criteria are used to identify map unit components that normally are 
associated with wetlands. The criteria used are selected estimated soil properties 
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil 
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey 
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, 
they should exhibit certain properties that can be easily observed in the field. 
These visible properties are indicators of hydric soils. The indicators used to 
make onsite determinations of hydric soils are specified in "Field Indicators of 
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.
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Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service.

Rating Options

Aggregation Method: Percent Present

Component Percent Cutoff: None Specified 

Tie-break Rule: Lower
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Lines
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Points
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Otter Tail County, Minnesota
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 25, 2014—Mar 
13, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydric Rating by Map Unit

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

441B Almora loam, 2 to 6 
percent slopes

2 2.1 13.8%

710 Friberg-Weetown 
complex

58 0.9 5.7%

760C2 Chapett-Sisseton 
complex, 6 to 12 
percent slopes, 
eroded

10 1.8 12.0%

760D2 Chapett-Sisseton 
complex, 12 to 20 
percent slopes, 
eroded

8 4.2 27.8%

1102C Chapett-Dorset 
complex, 6 to 12 
percent slopes, 
eroded

5 2.5 16.5%

1112D Chapett-Corliss 
complex, 12 to 20 
percent slopes, 
eroded

7 3.3 21.7%

1239 Quam silty clay loam, 
occasionally ponded, 
0 to 1 percent slopes

98 0.4 2.5%

Totals for Area of Interest 15.3 100.0%
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Description

This rating indicates the percentage of map units that meets the criteria for hydric 
soils. Map units are composed of one or more map unit components or soil 
types, each of which is rated as hydric soil or not hydric. Map units that are made 
up dominantly of hydric soils may have small areas of minor nonhydric 
components in the higher positions on the landform, and map units that are made 
up dominantly of nonhydric soils may have small areas of minor hydric 
components in the lower positions on the landform. Each map unit is rated based 
on its respective components and the percentage of each component within the 
map unit.

The thematic map is color coded based on the composition of hydric 
components. The five color classes are separated as 100 percent hydric 
components, 66 to 99 percent hydric components, 33 to 65 percent hydric 
components, 1 to 32 percent hydric components, and less than one percent 
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the 
map pane contains a column named 'Rating'. In this column the percentage of 
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils 
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the 
upper part (Federal Register, 1994). Under natural conditions, these soils are 
either saturated or inundated long enough during the growing season to support 
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with 
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric 
soil, however, more specific information, such as information about the depth and 
duration of the water table, is needed. Thus, criteria that identify those estimated 
soil properties unique to hydric soils have been established (Federal Register, 
2002). These criteria are used to identify map unit components that normally are 
associated with wetlands. The criteria used are selected estimated soil properties 
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil 
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey 
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, 
they should exhibit certain properties that can be easily observed in the field. 
These visible properties are indicators of hydric soils. The indicators used to 
make onsite determinations of hydric soils are specified in "Field Indicators of 
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.
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Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Lines
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Points
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Otter Tail County, Minnesota
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 25, 2014—Mar 
13, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydric Rating by Map Unit

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

267E Snellman sandy loam, 
15 to 30 percent 
slopes

6 0.2 1.1%

441B Almora loam, 2 to 6 
percent slopes

2 0.9 4.6%

544 Cathro muck, 
occasionally ponded, 
0 to 1 percent slopes

100 3.3 17.7%

710 Friberg-Weetown 
complex

58 1.5 8.3%

715 Bluffcreek-Clearriver 
complex

7 0.3 1.8%

746 Haslie muck 98 3.3 18.0%

760C2 Chapett-Sisseton 
complex, 6 to 12 
percent slopes, 
eroded

10 1.3 7.2%

778C Dorset-Corliss complex, 
6 to 12 percent slopes

5 1.0 5.6%

1102C Chapett-Dorset 
complex, 6 to 12 
percent slopes, 
eroded

5 1.4 7.4%

1112D Chapett-Corliss 
complex, 12 to 20 
percent slopes, 
eroded

7 0.1 0.3%

1113 Haslie, Seelyeville, and 
Cathro soils, 
frequently ponded, 0 
to 1 percent slopes

95 1.0 5.5%

1196C Lida-Two Inlets 
complex, 8 to 15 
percent slopes

4 0.1 0.3%

1227 Quam, Cathro, and 
Urness soils, 
frequently ponded, 0 
to 1 percent slopes

95 0.9 5.0%

1232B Chapett loam, 2 to 6 
percent slopes

4 1.7 9.3%

1247D Corliss-Dorset complex, 
6 to 20 percent slopes

5 1.4 7.8%

Totals for Area of Interest 18.5 100.0%
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Description

This rating indicates the percentage of map units that meets the criteria for hydric 
soils. Map units are composed of one or more map unit components or soil 
types, each of which is rated as hydric soil or not hydric. Map units that are made 
up dominantly of hydric soils may have small areas of minor nonhydric 
components in the higher positions on the landform, and map units that are made 
up dominantly of nonhydric soils may have small areas of minor hydric 
components in the lower positions on the landform. Each map unit is rated based 
on its respective components and the percentage of each component within the 
map unit.

The thematic map is color coded based on the composition of hydric 
components. The five color classes are separated as 100 percent hydric 
components, 66 to 99 percent hydric components, 33 to 65 percent hydric 
components, 1 to 32 percent hydric components, and less than one percent 
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the 
map pane contains a column named 'Rating'. In this column the percentage of 
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils 
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the 
upper part (Federal Register, 1994). Under natural conditions, these soils are 
either saturated or inundated long enough during the growing season to support 
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with 
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric 
soil, however, more specific information, such as information about the depth and 
duration of the water table, is needed. Thus, criteria that identify those estimated 
soil properties unique to hydric soils have been established (Federal Register, 
2002). These criteria are used to identify map unit components that normally are 
associated with wetlands. The criteria used are selected estimated soil properties 
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil 
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey 
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, 
they should exhibit certain properties that can be easily observed in the field. 
These visible properties are indicators of hydric soils. The indicators used to 
make onsite determinations of hydric soils are specified in "Field Indicators of 
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.
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Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Lines
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Points
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Otter Tail County, Minnesota
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 25, 2014—Mar 
13, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydric Rating by Map Unit

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

267E Snellman sandy loam, 
15 to 30 percent 
slopes

6 1.3 11.0%

540 Seelyeville-Seelyeville, 
ponded, complex, 0 to 
1 percent slopes

100 2.9 24.8%

1196C Lida-Two Inlets 
complex, 8 to 15 
percent slopes

4 0.6 5.3%

1218C Snellman-Lida complex, 
8 to 15 percent slopes

7 1.3 11.1%

1218E Snellman-Lida complex, 
15 to 30 percent 
slopes

7 3.3 27.7%

1218F Snellman-Lida complex, 
30 to 45 percent 
slopes

6 1.5 12.7%

1276 Knute-Brandsvold 
complex, thick solum

34 0.9 7.3%

Totals for Area of Interest 11.7 100.0%
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Description

This rating indicates the percentage of map units that meets the criteria for hydric 
soils. Map units are composed of one or more map unit components or soil 
types, each of which is rated as hydric soil or not hydric. Map units that are made 
up dominantly of hydric soils may have small areas of minor nonhydric 
components in the higher positions on the landform, and map units that are made 
up dominantly of nonhydric soils may have small areas of minor hydric 
components in the lower positions on the landform. Each map unit is rated based 
on its respective components and the percentage of each component within the 
map unit.

The thematic map is color coded based on the composition of hydric 
components. The five color classes are separated as 100 percent hydric 
components, 66 to 99 percent hydric components, 33 to 65 percent hydric 
components, 1 to 32 percent hydric components, and less than one percent 
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the 
map pane contains a column named 'Rating'. In this column the percentage of 
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils 
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the 
upper part (Federal Register, 1994). Under natural conditions, these soils are 
either saturated or inundated long enough during the growing season to support 
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with 
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric 
soil, however, more specific information, such as information about the depth and 
duration of the water table, is needed. Thus, criteria that identify those estimated 
soil properties unique to hydric soils have been established (Federal Register, 
2002). These criteria are used to identify map unit components that normally are 
associated with wetlands. The criteria used are selected estimated soil properties 
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil 
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey 
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, 
they should exhibit certain properties that can be easily observed in the field. 
These visible properties are indicators of hydric soils. The indicators used to 
make onsite determinations of hydric soils are specified in "Field Indicators of 
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.
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Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Lines
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Points
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Otter Tail County, Minnesota
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 25, 2014—Mar 
13, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydric Rating by Map Unit

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

540 Seelyeville-Seelyeville, 
ponded, complex, 0 to 
1 percent slopes

100 0.0 0.0%

544 Cathro muck, 
occasionally ponded, 
0 to 1 percent slopes

100 1.3 11.8%

715 Bluffcreek-Clearriver 
complex

7 0.5 4.3%

1113 Haslie, Seelyeville, and 
Cathro soils, 
frequently ponded, 0 
to 1 percent slopes

95 0.0 0.0%

1196C Lida-Two Inlets 
complex, 8 to 15 
percent slopes

4 0.9 8.0%

1196E Lida-Two Inlets 
complex, 15 to 30 
percent slopes

5 3.5 31.6%

1218B Snellman-Lida complex, 
1 to 8 percent slopes

7 2.9 25.9%

1218C Snellman-Lida complex, 
8 to 15 percent slopes

7 1.2 10.9%

1218F Snellman-Lida complex, 
30 to 45 percent 
slopes

6 0.1 1.1%

1276 Knute-Brandsvold 
complex, thick solum

34 0.7 6.3%

Totals for Area of Interest 11.1 100.0%
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Description

This rating indicates the percentage of map units that meets the criteria for hydric 
soils. Map units are composed of one or more map unit components or soil 
types, each of which is rated as hydric soil or not hydric. Map units that are made 
up dominantly of hydric soils may have small areas of minor nonhydric 
components in the higher positions on the landform, and map units that are made 
up dominantly of nonhydric soils may have small areas of minor hydric 
components in the lower positions on the landform. Each map unit is rated based 
on its respective components and the percentage of each component within the 
map unit.

The thematic map is color coded based on the composition of hydric 
components. The five color classes are separated as 100 percent hydric 
components, 66 to 99 percent hydric components, 33 to 65 percent hydric 
components, 1 to 32 percent hydric components, and less than one percent 
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the 
map pane contains a column named 'Rating'. In this column the percentage of 
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils 
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the 
upper part (Federal Register, 1994). Under natural conditions, these soils are 
either saturated or inundated long enough during the growing season to support 
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with 
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric 
soil, however, more specific information, such as information about the depth and 
duration of the water table, is needed. Thus, criteria that identify those estimated 
soil properties unique to hydric soils have been established (Federal Register, 
2002). These criteria are used to identify map unit components that normally are 
associated with wetlands. The criteria used are selected estimated soil properties 
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil 
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey 
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, 
they should exhibit certain properties that can be easily observed in the field. 
These visible properties are indicators of hydric soils. The indicators used to 
make onsite determinations of hydric soils are specified in "Field Indicators of 
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.

Hydric Rating by Map Unit—Otter Tail County, Minnesota

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/9/2019
Page 4 of 5



Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service.

Rating Options

Aggregation Method: Percent Present

Component Percent Cutoff: None Specified 

Tie-break Rule: Lower

Hydric Rating by Map Unit—Otter Tail County, Minnesota

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/9/2019
Page 5 of 5



Hydric Rating by Map Unit—Otter Tail County, Minnesota

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/9/2019
Page 1 of 5

51
55

80
0

51
55

90
0

51
56

00
0

51
56

10
0

51
56

20
0

51
56

30
0

51
56

40
0

51
56

50
0

51
55

80
0

51
55

90
0

51
56

00
0

51
56

10
0

51
56

20
0

51
56

30
0

51
56

40
0

51
56

50
0

269600 269700 269800 269900 270000 270100 270200 270300 270400 270500 270600 270700 270800

269600 269700 269800 269900 270000 270100 270200 270300 270400 270500 270600 270700

46°  31' 24'' N
96

° 
 0

' 1
7'

' W
46°  31' 24'' N

95
° 
 5

9'
 1

7'
' W

46°  30' 57'' N

96
° 
 0

' 1
7'
' W

46°  30' 57'' N

95
° 
 5

9'
 1

7'
' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 15N WGS84
0 250 500 1000 1500

Feet
0 50 100 200 300

Meters
Map Scale: 1:5,850 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Lines
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Points
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Otter Tail County, Minnesota
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 25, 2014—Mar 
13, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydric Rating by Map Unit

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

267B Snellman sandy loam, 1 
to 8 percent slopes

7 0.9 12.6%

267C Snellman sandy loam, 8 
to 15 percent slopes

5 1.7 23.6%

267E Snellman sandy loam, 
15 to 30 percent 
slopes

6 0.2 2.6%

267F Snellman sandy loam, 
30 to 45 percent 
slopes

8 0.4 5.1%

544 Cathro muck, 
occasionally ponded, 
0 to 1 percent slopes

100 1.1 16.0%

1113 Haslie, Seelyeville, and 
Cathro soils, 
frequently ponded, 0 
to 1 percent slopes

95 0.6 9.3%

1129 Lindaas silty clay loam, 
morainic

95 0.1 1.7%

1196E Lida-Two Inlets 
complex, 15 to 30 
percent slopes

5 0.5 7.0%

1218B Snellman-Lida complex, 
1 to 8 percent slopes

7 0.4 5.9%

1218F Snellman-Lida complex, 
30 to 45 percent 
slopes

6 1.1 15.9%

1276 Knute-Brandsvold 
complex, thick solum

34 0.0 0.3%

Totals for Area of Interest 7.0 100.0%
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Description

This rating indicates the percentage of map units that meets the criteria for hydric 
soils. Map units are composed of one or more map unit components or soil 
types, each of which is rated as hydric soil or not hydric. Map units that are made 
up dominantly of hydric soils may have small areas of minor nonhydric 
components in the higher positions on the landform, and map units that are made 
up dominantly of nonhydric soils may have small areas of minor hydric 
components in the lower positions on the landform. Each map unit is rated based 
on its respective components and the percentage of each component within the 
map unit.

The thematic map is color coded based on the composition of hydric 
components. The five color classes are separated as 100 percent hydric 
components, 66 to 99 percent hydric components, 33 to 65 percent hydric 
components, 1 to 32 percent hydric components, and less than one percent 
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the 
map pane contains a column named 'Rating'. In this column the percentage of 
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils 
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the 
upper part (Federal Register, 1994). Under natural conditions, these soils are 
either saturated or inundated long enough during the growing season to support 
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with 
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric 
soil, however, more specific information, such as information about the depth and 
duration of the water table, is needed. Thus, criteria that identify those estimated 
soil properties unique to hydric soils have been established (Federal Register, 
2002). These criteria are used to identify map unit components that normally are 
associated with wetlands. The criteria used are selected estimated soil properties 
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil 
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey 
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, 
they should exhibit certain properties that can be easily observed in the field. 
These visible properties are indicators of hydric soils. The indicators used to 
make onsite determinations of hydric soils are specified in "Field Indicators of 
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.
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Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service.

Rating Options

Aggregation Method: Percent Present

Component Percent Cutoff: None Specified 

Tie-break Rule: Lower
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MAP LEGEND MAP INFORMATION
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Soil Rating Polygons
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Not rated or not available
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Hydric (100%)
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Soil Rating Points
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Water Features
Streams and Canals

Transportation
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Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Otter Tail County, Minnesota
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 25, 2014—Mar 
13, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydric Rating by Map Unit

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

267E Snellman sandy loam, 
15 to 30 percent 
slopes

6 0.0 0.1%

422B Bygland silty clay loam, 
1 to 6 percent slopes

5 2.0 52.1%

422C Bygland silty clay loam, 
6 to 15 percent slopes

7 1.0 26.9%

1129 Lindaas silty clay loam, 
morainic

95 0.8 20.9%

Totals for Area of Interest 3.9 100.0%
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Description

This rating indicates the percentage of map units that meets the criteria for hydric 
soils. Map units are composed of one or more map unit components or soil 
types, each of which is rated as hydric soil or not hydric. Map units that are made 
up dominantly of hydric soils may have small areas of minor nonhydric 
components in the higher positions on the landform, and map units that are made 
up dominantly of nonhydric soils may have small areas of minor hydric 
components in the lower positions on the landform. Each map unit is rated based 
on its respective components and the percentage of each component within the 
map unit.

The thematic map is color coded based on the composition of hydric 
components. The five color classes are separated as 100 percent hydric 
components, 66 to 99 percent hydric components, 33 to 65 percent hydric 
components, 1 to 32 percent hydric components, and less than one percent 
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the 
map pane contains a column named 'Rating'. In this column the percentage of 
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils 
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the 
upper part (Federal Register, 1994). Under natural conditions, these soils are 
either saturated or inundated long enough during the growing season to support 
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with 
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric 
soil, however, more specific information, such as information about the depth and 
duration of the water table, is needed. Thus, criteria that identify those estimated 
soil properties unique to hydric soils have been established (Federal Register, 
2002). These criteria are used to identify map unit components that normally are 
associated with wetlands. The criteria used are selected estimated soil properties 
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil 
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey 
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, 
they should exhibit certain properties that can be easily observed in the field. 
These visible properties are indicators of hydric soils. The indicators used to 
make onsite determinations of hydric soils are specified in "Field Indicators of 
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.
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Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service.

Rating Options

Aggregation Method: Percent Present

Component Percent Cutoff: None Specified 

Tie-break Rule: Lower
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ATTACHMENT F
Plant List



Table: Plant List 

Genus/Species Common Name

Indicator 

Status 

Midwest 

region*

Dominant

Wetland 

plants

Dominant 

Upland 

Plants

Stratum

Acer saccharum sugar maple FACU x x tree/shrub

Agrostis gigantea redtop FACW x x herb

Alnus incana speckled alder FACW x herb

Alopecurus arundinaceus creeping foxtail FACW x herb

Ambrosia artemisiifolia ragweed FACU herb

Andropogon gerardii big bluestem FAC x herb

Asclepias syriaca common milkweed FACU herb

Astragalus canadensis Canada milkvetch FAC herb

Bidens frondosa devils beggerticks FACW herb

Bromus inermis smooth brome FACU x x herb

Calamagrostis canadensis blue joint OBL x x herb

Carex atherodes wheat sedge OBL herb

Carex lacustris lake sedge OBL x x herb

Carex pellita woolly sedge OBL x herb

Carex vulpinoidea common fox sedge FACW herb

Celtis occidentalis hack berry FACU shrub

Cirsium arvense Canadian thistle FACU x herb

Coptis trifolia three-leaf goldthread FACW x herb

Cornus sericea red osier dogwood FACW x shrub/tree

Elymus repens quack grass FACU herb

Equisetum hyemale tall scouring rush FACW x herb

Eutrochium maculatum spotted trumpweed OBL herb

Fragaria vesca woodland strawberry UPL x herb

Fragaria virginiana wild strawberry FACU herb

Fraxinus nigra black ash FACW x tree/shrub

Fraxinus pennsylvanica green ash FACW x x tree/shrub

Melilotus officinalis yellow sweet clover UPL herb

Ostrya virginiana hop-hornbeam FACU shrub

Panicum virgatum switchgrass FAC herb

Phalaris arundinacea reed canary grass FACW x x herb

Phleum pratense timothy FACU x herb

Phragmites australis common reed FACW x shrub

Picea mariana black spruce FACW x tree/shrub

Plantago major great plantain FAC herb

Poa pratensis Kentucky blue grass FAC x x herb

Populus balsamifera balsam poplar FACW x tree/shrub

Populus tremuloides quaking aspen FAC x x tree/shrub

Pteridium aquilinum bracken FACU herb

Quercus macrocarpa burr oak FAC tree

Rhamnus cathartica buckthorn FAC x tree/shrub

Rhus glabra smooth sumac NL x x tree/shrub



Ribes americanum wild black currant FACW x tree/shrub

Rosa arkansana prairie rose FACU x herb

Rumex crispus curly dock FAC herb

Salix amygdaloides peachleaf willow FACW x tree/shrub

Salix petiolaris meadow willow OBL x tree/shrub

Scirpus atrovirens Dark green bulrsuh OBL x herb

Setaria pumila yellow bristle grass FAC x herb

Solidago canadensis Canadian goldenrod FACU herb

Solidago gigantea late goldenrod FACW x herb

Solidago rigida stiff goldenrod FACU x herb

Sonchus arvensis field sow thistle FACU herb

Sorghastrum nutans Indian grass FACU x herb

Spartina pectinata prairie cordgrass FACW x x herb

Sphagnum sp. moss FACW x herb

Symphoricarpos albus snowberry FACU x shrub

Symphyotrichum ericoides white heath aster FACU herb

Symphyotrichum laeve smooth blue aster FACU herb

Symphyotrichum 

lanceolatum
white panicled American aster FAC x

herb

Symphyotrichum novae-

angliae
new England aster FACW

herb

Taraxacum officinale common dandelion FACU herb

Thalictrum dasycarpum purple meadow rue FACW herb

Tilia americana American basswood FACU x x tree/shrub

Toxicodendron radicans eastern poison ivy FAC herb

Trifolium pratense red clover FACU herb

Trifolium repens white clover FACU herb

Typha angustifolia narrow leaf cattail OBL x herb

Typha X glauca  hybrid cattail OBL herb

Ulmus americana American elm FACW x tree/shrub

Ulmus rubra slippery elm FAC x tree/shrub

Urtica dioica stinging nettle FACW herb

Verbena hastata Blue vervain FACW herb 

Vitis riparia riverbank grape FACW vine

Zanthoxylum americanum prickly ash FACU x herb

Zizia aptera golden Alexanders FACU herb

* Lichvar RW, Banks DL, Kirchner WN, Melvin NC (2016) The National Wetland Plant List: 2016 wetland ratings. Phytoneuron 

2016-30: 1-17. 28 April 2016. ISSN 2153 733X



ATTACHMENT G
Aquatic Resource Data Forms

with Data Form and Wetland Number Index Table



 Wetland Numbers with Corresponding Data Forms

Wetland Number Corresponding Data Form

1 24w

2 23w

3 22w

4a 21w

4b 21w

5 20w

6 19w

7 18w

8 17w

9 16w

10a 15w

10b 15w

11 14w

12 13w

13 12w

14 11w

15 10w

16 9w

17 8w

18a 7w

18b 7w

19 6w

20 5w
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Discovery Around Every Curve!
Traveling the Otter Trail Scenic Byway, you’ll discover 
a land steeped in tradition and beauty. From more than 
1,000 sparkling lakes and wildlife-filled wetlands to 19th 
century flour mills, scenic trails and spectacular roadside 
sculptures, the Byway offers something for everyone.

You’ll find many 
intriguing 
historic sites, 

informational markers, 
and the rich natural and 
cultural resources that 
make this picturesque 
route an attraction for 
visitors from around  
the world.

Otter Tail County is one of Minnesota’s most 
productive agricultural regions as well as one 
of its best-known all-season recreational areas. 
With fishing and watersports, golfing, hunting, 
snowmobiling and cross-country skiing, this 
lovely land of lakes and forests is the perfect 
year-round vacation spot for the entire family.

The Byway connects many 
of the county’s scenic and 
historic locales. You’ll pass 
by tribal hunting grounds 
and battle sites of great 
Indian nations. You’ll trace 
the routes of fur traders 
and explorers. You’ll learn 
about an old Mormon 
colony, the first permanent 
white settlement in the 

county. You’ll see where towns were platted, 
boomed and died. You’ll also discover the 
important roles played by railroads and European 
immigrants in developing the region.

So let’s hit the trail! You’re in for adventure, scenic 
beauty and a fascinating learning experience on the 
Otter Trail Scenic Byway.

Use this guide to plan your scenic tour

Welcome to Otter Tail County, Minnesota

Pe
lic

an
 R

ive
r

Otter Tail River

C
entral Lakes Trail

This brochure provides 
information to support the 
many sites along the Byway. 
Corresponding interpretive 
sites along the route provide 
more detailed information and 
historical perspectives. The 
Otter Trail Scenic Byway makes 
a particularly spectacular fall 
color drive – with colors typically 
peaking in late September.

Byway Sites
We’ve selected 23 locations  
we think you’ll find interesting,  
both historically and culturally. 
Many have kiosks or display panels 
containing information about the site, 
and many have other features such 
as trails, picnic facilities and 
opportunities 
to view wildlife.

Services
The various communities along the Otter Trail 
Scenic Byway offer everything you’ll need:  
food, lodging, restrooms, fuel, emergency services 
and lots of unique shopping opportunities.

Starting Point
You can begin your tour at any point - “A” through 
“S” - along the 150 mile loop of the Otter Trail 
Scenic Byway. Be sure to watch for the colorful 
Otter Trail signs which provide directions along 
the way.

Always Drive Safely 
The Byway has many curves and turns as it 
winds throughout the county. Always watch 
your speed and look for pedestrians, especially 
children and tourists, blind driveways, slow-
moving farm equipment (be careful as you 
pass) and wildlife as you enjoy your drive.

Environmental Stewardship 
We’re proud of our historic, cultural and natural 
resources and are glad to share them with 
you. However, we ask you to remember that 
taking plants or animals from their natural 
environments may harm or destroy fragile 
habitats – and may also be illegal. Please don’t 
litter or leave any items behind. We also ask that 
you respect not only the historic sites but also the 
private property along the Scenic Byway.



Otter Trail Scenic Byway
Barnhard School

Round Barn, Otter Tail County

Prospect House & Civil War Museum

Old Town, Clitherall, 1865

Photo [#2560] from the collections of the 
Otter Tail County Historical Society.

Side Trip 1

Fergus Falls: Otter Tail 
County Historical Museum
Location: 1110 West Lincoln Ave., Fergus Falls.

Considered one of the best local history museums 
in Minnesota, a trip to the museum’s exhibit gallery 
reveals over 100 permanent and changing displays. 
While strolling past the stunningly realistic dioramas 
and authentically furnished period rooms, visitors 
are carried back in time to recreated sounds of 19th 
century agricultural life and a 1915 main street. In 
the Chicken Scratch Theater guests watch the award 
winning production “Changes and Challenges: This 
Great Field of Agriculture.” The entire family can play 
Museum Bingo which requires keen eyes and makes 
a visit fun and educational. The museum also has an 
extensive genealogy library and gift shop.

Visit www.OTCHS.org or call 218-736-6038 for 
more information.

Maplewood State Park

This project has been financed in part with funds provided by the 
State of Minnesota through the Minnesota Historical Society from 
the Arts and Cultural Heritage Fund.
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Wright Dam

Photo [#21557] from the 
collections of the Otter Tail 
County Historical Society.

Central Dam – current day

Lincoln Avenue in 1871

Photo [#12108] from the 
collections of the Otter Tail  
County Historical Society.

Lincoln Ave. – current day

Prairie Wetlands Learning Center

Fishing at 
Orwell Dam

Byway Site

Dams
Location: On Cascade Street, between Lincoln and 
Washington in downtown Fergus Falls.

The river has always been important to Fergus Falls. 
Sawmills, flour mills and woolen mills were built 
along its banks, and the rapids were harnessed for 
hydropower. A working turbine is above the rushing 
river at the Central (formerly Wright) Dam site 
walkway. For a pleasant stroll, visit the Riverwalk, a 
half-mile brickwork path along the Otter Tail River.

Byway Site 

Fergus Falls: River City
Location: On the southeast corner of Friberg and 
Summit, at the river parking area.

Fergus Falls is a river city, and it was the rapids along the 
river that lured James Whitford to set up a townsite here 
in 1857. He named the location after his employer, James 
Fergus. Fergus Falls became the county seat in 1872; the 
arrival of the railroad in 1879 assured the city’s success.

A cyclone that struck Fergus Falls in June 1919 killed  
62 people and injured 200. The storm damaged more 
than two-thirds of the city.

Fergus Falls is now a bustling city and Otter Tail County 
seat. Performing arts, a history museum, environmental 
learning center and art galleries offer entertainment 
and education to residents and visitors. Shopping varies 
from the quaint to national chain favorites. A world-
class equestrian center, 
bee farm, model-car 
museum and major 
conference center help 
draw people to the 
region. Nature’s finest 
– tallgrass prairies, 
lakes and rivers – draw 
enthusiasts to relax and 
enjoy Fergus Falls. The 
Pine to Prairie Birding 
Trail, Central Lakes 
Trail and golf courses 
round out Fergus 
Falls with recreational 
offerings.

Byway Site 

Rural Schools
Location: At the southeast corner of the 
intersection of County Roads 35 and 1.

Education was a priority for settlers in 
Otter Tail County; as soon as an area 
had enough children, citizens applied 
to the county to form a school district. 
By 1938 the number of rural school 
districts had grown to 289, more than 
any other county in Minnesota.

The Barnhard School, built of local 
fieldstone in 1939, is on the National 
Register of Historic Places. A WPA project, it was designed by 
local architect E.O. Broaten in art deco-moderne style. 

Byway Site 

Phelps Mill National 
Historic District

Location: On County Road 45, 
halfway between Fergus Falls and 
Pelican Rapids.

The three-story mill, built in 
1889, was powered by two 
7,000-pound turbines. It 
produced between 60 and  
75 barrels of flour daily, making 
Otter Tail County the largest 
flour-producing area west of 
Minneapolis at that time. Inside 
the mill, visitors can enjoy the self-guided tour and video. 
Cross the street and shop at the mill’s historic general store.  

Visit www.co.otter-tail.mn.us/phelpsmill or call  
(218) 826-6159 for more information.

The Phelps Mill Festival, held every year during the second 
weekend in July, offers high quality art in a variety of mediums. 
In addition to shopping, the festival features great entertainment 
on the main stage and around the grounds each day.

Visit www.PhelpsMillFestival.com for more information.
 

Byway Site 

Maine Stagecoach Stop
Location: At the intersection of County Roads 45 and 74, 
between Fergus Falls and Perham.

In 1889, after brief stints as a school teacher and store clerk, 
W.L. Wilson launched his new store and stagecoach stop 
here, halfway between Fergus Falls and Perham. The 45-mile 
trip took a day each way. Widely known as a generous man, 
Wilson often “carried over” lines of credit for settlers during 
lean years until the next crop was harvested.

Byway Site 

Churches & Cemeteries
Location: Central Lutheran Church, south of Pelican Rapids 
off Highway 59 on County Road 3.

Scores of picturesque churches are tucked among the hills 
and lakes of Otter Tail County. Though simple in design, they 
symbolize the faith, community and tradition of the early 
settlers. Along with the many churches, some 240 cemeteries 
also dot the landscape. 

Byway Site 

Pelican Rapids: 
The Immigrant Story

Location: The parking lot on the 
northeast corner of State Highways 
59 and 108, facing Pelican Pete, the 
World’s Largest Pelican.

In 1868, two employees of the British 
Northwest Company, while working 
to establish trading posts with the 
Ojibwa, discovered these rapids and 
spread the word to the cities of St. 
Cloud and St. Paul.  Hearing the 
news, a young Swedish immigrant 
named John M. Johnson set out on the Red River Oxcart Trail 
and became the first settler to file a claim in Pelican Township.

Ten years later, one of the area’s most industrious immigrants 
arrived.  R. L. Frazee not only built a flour mill, bank, hardware 
store and post office, he also hired men to change the natural 
course of the river.  

Today, Pelican Rapids annually celebrates the Pelican Fest, 
recognizing the new wave of settlers from Eastern Europe, 
Central America, Mexico, Africa and Asia.

On the north end of town, between State Highway 59 and 
Hwy 9 is the Township Historical Monument. Constructed 
of split fieldstone with inset bronze plaques the monument 
memorializes the early history of these communities and was 
dedicated on September 22, 1946.

Another historic marker just north of town on State Highway 
59 identifies Pelican Rapids’ earliest immigrant, “Minnesota 
Woman.”  Her skeleton was discovered in 1931 and is believed 
to be 10,000 years old.

Byway Site 

Maplewood State Park
Location:  East of Pelican Rapids on State Highway 108.

This beautiful and scenic 
9,200 acre park is nestled 
between the state’s eastern 
forests and western 
prairies. Autumn brings 
a stunning display of 
brilliant reds, oranges and 
gold to these rolling maple 
forests. The eight major 
lakes and many ponds offer water lovers places to swim, fish, 
boat and simply relax. A wide variety of fishing opportunities 
are available. The park offers a beautiful picnic shelter along 
with a sandy swimming beach along the shore of Lake Lida.

Drive along the 4.5 mile scenic Park Drive to observe wildlife: 
the park is host to 150 species of birds and 50 species of 
mammals. An extensive trail system offers 25 miles of hiking 
and 20 miles of horse-back riding trails. Cross-country skiers 
and snowmobilers find excellent trail opportunities during the 
winter.  The park also offers several camping areas with a wide 
variety of camping facilities. A Trail Center has information on 
watchable wildlife, archeological sites and interpretive trails.

Visit www.dnr.state.mn.us/maplewood or call  
218-863-8383 for more information.

Byway Site 

Dent
Location: At the intersection of State Highway 108 and 
County Road 35.

Platted in 1903, Dent grew as a major wood shipping center. 
Heavy timber, interspersed with farms, covered most of the 
area. Much of the open land you see today was cleared as 
Dent was coming of age. Pay for grubbing (removing) stumps 
was 50 cents a day.

In the early years, Dent was a thriving village with a lumber 
yard, creamery, feed mill, restaurants, railway station and a 
busy barrel factory. 
 

Byway Site 

Perham: 
Railroads and Industry

Before the arrival of the railroad, it 
took nearly 14 days in two-wheeled 
oxcarts to travel from Perham to  
St. Cloud, the nearest railroad  
town. When the Northern Pacific 
Railway laid tracks through Perham 
in 1871, the city’s economic future 
changed forever. Grist mills and 
lumber mills sprang up, and the 
resulting growth in trade provided 
employment for hundreds.

One of Perham’s more recent 
entrepreneurs also found value 
in locating his business along the 
railroad line. In 1947 “Tuffy” Nelson launched Pine Lakes 
Feed Co., which grew into the highly successful Tuffy’s Pet 
Foods. Tuffy and his son Kenny founded the Barrel O’Fun 
snack food company in 1973 and Kenny’s Candy in 1987. 

In Their Own Words museum is a Veteran’s Museum  
that invites visitors to experience the memories and events  
of those who were there. Today, Perham is a thriving 
economic community with specialty shops, restaurants, 
tranquil lakes, pristine golf courses, a biking trail, abundant 
wildlife and parks.

Byway Site 

Ottertail City: Boom & Bust
Location: Halfway between Battle Lake and Perham at the 
intersection of State Highways 78 and 108.

The term “boom and bust” sums up the colorful history of 
Ottertail City. It boomed as the headquarters of the Northern 
Pacific Railway – boasting a population of 1,200, a jail and 
27 saloons in its heyday – but busted when local landowners 
couldn’t come to final terms with the railroad, and the tracks 
were re-routed north to Perham. Ottertail City not only lost 
the railroad, it also lost the designation of “county seat” not 
once, but twice.

Visit www.VisitOttertail.com or call 218-367-2250  
for more information.

Byway Site 

Otter Tail Lake
Location: Approximately 13 miles south of Perham on the 
lake side of State Highway 78. Pull into the wayside rest area 
(not the public boat access) on the west side of the roadway 
facing Otter Tail Lake.

Abundant wildlife made this area 
the prime hunting ground of the 
Ojibwa and Dakota people long 
before Europeans discovered it. In 
fact, Otter Tail Lake was named 
by the local Indians because of a 
sandbar shaped like an otter’s tail 
where the river flows into the lake. 

The Otter Tail River Trail winds 
157 miles through three distinct 
ecosystems crisscrossing the 
Byway on its way through 
coniferous forests, deciduous 
forests and prairie grasslands. Along the way, it flows through 
thirty lakes, the largest of which is its namesake.    

Later, enterprising voyageurs and traders established outposts 
for the biggest trading firms of the time, including the rival 
Northwest, Astor and Hudson Bay companies. An early fur 
trader set up a trading post on the lake’s eastern shore, now 
the location of Ottertail City.

Today, Otter Tail Lake, the largest lake of the 1,048 lakes in 
Otter Tail County, features clear blue water, great fishing and 
water activity, resorts, restaurants and a golf course.   
	  

Byway Site 

Battle Lake
Location: The picnic/rest area on the west side of State 
Highway 78, at the foot of the Chief Wenonga roadside statue.

This lakeshore is the site of historic battles between Dakota 
and Anishanabe (Ojibwa) warriors. In 1795, after being badly 
beaten by a large Dakota war party, the Anishanabe tribe, led 
by young Chief Wenonga, renamed the lake “ish-quan-a-de-
win-ing,” meaning “where but few survived.”

The Prospect House, a Georgian-style “mansion,” is a treasure 
in its own right. The house, which was built in 1882, features 

Inspiration Peak, rising 400 feet above the surrounding 
terrain, is the highest point in central Minnesota. A 
paved footpath with several rest stops along the way, 
offers spectacular views of three counties and nine lakes 
from the top.

Visit www.co.otter-tail.mn.us/inspirationpeak for more 
information.

Byway Site 

Dalton
Location: The entrance to the Threshermen’s Grounds  
is one block south of the junction of County Roads 35  
and 12.

Wanting to share the 
colorful history of 
farming with younger 
generations, St. Olaf 
Township brothers 
George and Ralph 
Melby and their 
nephew Kenneth 
Bratvold organized 
the first threshermen’s 
reunion in October 
1954. Since then, the 
Lake Region Pioneer 
Threshermen’s Association has sponsored a show each 
September, featuring vintage tractors, threshing machines 
and exhibits. A number of antique buildings have been 
reproduced or relocated to the site to create a small 
historical village.

Byway Site 

Rural Architecture: 
Dane Prairie Town Hall

Location: At the 
northwest corner of 
the junction of County 
Roads 120 and 33.

The landscape of 
Otter Tail County is 
dotted with graceful 
farm houses, barns, 
outbuildings, and 
abandoned rural 
school buildings. 
Organized in 1870 the 
Dane Prairie Township 
has more lakes within 
its limits than any other in the county.

Byway Site 

Prairie Wetlands 
Learning Center

Location: 602 State Highway 210 East, between I-94 
and County Road 82 on the south side of 210 East.

The Prairie Wetlands Learning Center offers 
interpretive and educational programs focusing on 
the prairie pothole region, and is the first residential 
environmental education center operated by the U.S. 
Fish and Wildlife Service. Open to the public, this  
330 acre site includes 3.5 miles of walking trails,  
28 wetlands and acres of restored tallgrass prairie.  
The Visitor Center includes interactive exhibits, a sod 
house theater with interpretive videos, and the Bluestem 
Store which features books and gifts related  
to the prairie pothole region. 

The Visitor Center is open Monday through Friday 
from 8 am to 4 pm, and some Saturdays for special 
programs. The trails are open dawn to dusk daily. Trail 
maps and program schedules are available in the office 
and at the information kiosk near the parking lot.

Visit www.fws.gov/refuge/Fergus_Falls_wmd or call 
218-998-4480 for more information.
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Perham City Hall and 
Chamber of Commerce

Side Trip 2

New York Mills: Regional 
Cultural Center/Finn Creek 
Open Air Museum
Location: Southeast of Perham at the intersection of U.S. 
Highway 10 and County Road 67.

Located in the 1885 Olaf Pary building, the New York 
Mills Regional Cultural Center sponsors an on-going 
schedule of art exhibitions and cultural events including 
the annual Great American Think Off. Due to the 
Cultural Center, New York Mills has received national 
attention as a haven for art and culture in rural America.

Finn Creek Open Air Museum is patterned after the 
1894 farmstead of Sifert and Wilhelmina Tapio. The 
original site had nine known structures of which the 
sauna and farmhouse survive. Finn Creek sponsors an 
annual folk festival which celebrates Finnish culture 
through food, dance and music.

Visit www.kulcher.org or call 218-385-3339 for more 
information.
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Otter Tail Lake

Phelps Mill

a Civil War Museum 
in the lower level. It is 
listed on the National 
Register of Historic 
Places and has been 
continually inhabited 
by descendants of Cap 
Colehour since its 
construction. 

From Battle Lake,  
a 12 mile long paved 
trail passes through 
woods and prairie looping through Glendalough State Park 
and offering striking views of Annie Battle and Molly Stark 
lakes along the way.

Byway Site 

Clitherall
Location: At the roadside pulloff east of County Road 5  
on the south side of State Highway 210.

The first permanent 
white settlers in Otter 
Tail County were the 
Cutlerites, a Mormon 
sect founded by 
Alpheus Cutler. They 
established homesteads 
on Clitherall Lake in 
1865 and built the first 
church and school in 
the area. The Cutlerites 
lived as a colony, 
sharing land, tools and 
labor. 

Byway Site 

Vining Roadside Sculptures
Location: On the south side of State Highway 210  
at the “foot” statue in downtown Vining.

This is where you’ll find a bare foot weighing 1,200 pounds 
and standing 12 feet tall, a giant metal coffee cup supported 
by a stream of pouring coffee, an enormous square knot, 
a larger than life-sized watermelon slice and other huge 
roadside figures. It’s an outdoor gallery of mammoth metal 
sculptures along the streets of Vining, created by Ken Nyberg.

Other Roadside Sculptures
Unique roadside attractions and other sculptures can be 
found at various locations in and near Otter Tail County, 
including:

Ashby: The Coot

Battle Lake: Chief Wenonga, American Indian Woman

Fergus Falls: Otto the Otter, The Goose, The Working Man, 
George B. Wright, Joe Whitford, Madison School and the 
Continental Divide

Frazee: The Giant Turkey

Ottertail: The Otter

Pelican Rapids: Pelican Pete

Rothsay: The Giant Prairie Chicken

Urbank: The Virgin Mary

Vergas: The Loon

	  

Byway Site 

Inspiration Peak
Location: The entrance 
is off County Road 38, 
two miles west of Urbank 
(follow signs).

Minnesota’s Nobel-
Prize-winning author 
Sinclair Lewis praised 
the “enchanted peace and 
seclusion of this place.” 

Side Trip 3

Glendalough State Park
Location: The park entrance is north off county  
Road 16, 1.8 miles east of State Highway 78.

Nine miles of pristine lakeshore and almost 2,000 acres 
of woodlands and prairie provide a scenic backdrop 
for hiking, biking, picnicking, fishing, swimming, 
snowshoeing, and cross-country skiing. Following a 
primitive theme, this park offers cart-in and canoe-in  
tent camping, camper cabins, and yurts alongside Annie 
Battle Lake, Minnesota’s first Heritage Fishery. A paved 
bike and pedestrian trail loops through the forest and 
prairie, and the historic lodge recounts Glendalough’s 
past as a private game farm and retreat. Wildlife and 
wildflowers abound along the park’s many hiking trails. 
Equipment rentals are available.

Visit www.dnr.state.mn.us/glendalough or call  
218-864-0110 for more information.

Glendalough State Park
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Side Trip 4

Orwell Lake and Dam 
Wildlife Viewing Area
Location: Six miles southwest of Fergus Falls on  
County Road 15; the picnic area is on the east side  
of the roadway between County Roads 114 and 2.

Orwell Lake, created by a federal dam, is the  
perfect spot for watching wildlife in a natural setting. 
The Department of Natural Resources maintains a 
2,000-acre wildlife sanctuary adjacent to the lake’s  
recreation areas, providing food and shelter for many  
animals all year long.

Bank fishing is popular at the Orwell Lake recreation 
area. The site is equipped with picnic shelters, a  
playground and restrooms.
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1.0 EXECUTIVE SUMMARY 

Otter Tail County plans to construct a multi-use regional trail in Otter Tail County, Minnesota (Exhibit 1). 
The Perham to Pelican Rapids Regional Trail (Project) began construction of Segment 1 in 2019, adjacent to 
County State Aid Highway (CSAH) 34 from the City of Perham to the intersection of CSAH 34 and CSAH 
35. Additional segments that will be constructed include Segment 2, a 13.9-mile segment of trail between the 
intersection of CSAH 34 and CSAH 35 and Trunk Highway (TH) 108 at Maplewood State Park and 
Segment 3. Segment 3 is a 5.5-mile segment of trail between Maplewood State Park and the City of Pelican 
Rapids (Exhibit 1). The trail segment through Maplewood State Park, connecting Segments 2 and 3, will be 
constructed by the Minnesota Department of Natural Resources (MN DNR). 

In accordance to the Minnesota Historic Sites Act and the Minnesota Field Archaeology Act, the Minnesota 
State Historic Preservation Office (SHPO) reviewed the proposed project and recommended a Phase Ia 
archaeological literature review be completed to assess the potential for intact archaeological sites within in 
the Project area (Exhibit 8). 

In March 2019, Otter Tail County completed a Phase Ia archaeological literature review of the entire 19.4-
mile corridor for trail Segments 2 and 3. The Phase Ia report recommended Phase I archaeological survey to 
determine the presence or absence of potentially significant and intact archaeological resources within the 
project APE (Rufledt, 2019).  

In July 2019, Houston Engineering Inc. contracted with McFarlane Consulting LLC to perform a Phase I 
archaeological survey of the 13.9-mile trail segment at the intersection of CSAH 34/35 to TH 108 at 
Maplewood State Park. Trail Segment 2 is located within Edna, Dora, and Lida townships in Otter Tail 
County, Minnesota. The Phase I Archaeological survey was conducted in July 2019. 

Phase I Survey Results and Recommendations 

The Dora Catholic Cemetery is located on the southeast corner of the 440th street and Co. Hwy 41 
intersection in section 15 of Dora Township (Exhibits 2 and 3). The northern border of the cemetery and 
existing right-of-way limit is approximately 32 feet south of the 440th Street centerline (Exhibit 5.2). The 
existing 440th street right-of-way is ditched to the cemetery fence. A 25-foot right-of-way acquisition along 
the south side of 440th street would extend into the Dora Cemetery. Installation of the trail in this area must 
remain within the graded right-of-way or be moved to the north side of 440th Street. If these 
recommendations are followed, we propose a finding of “No Adverse Effect”.  

The remainder of the Project APE was thoroughly examined. The field inspection determined that the 
Project APE consists of road right-of-way that is typically ditched to a depth of one to three feet and 
occasionally deeper. Portions of the Project APE that are on the outside edges of the proposed right-of-way 
acquisition consist of plowed agricultural land, scrub/new growth forest and wetlands. No archaeological 
materials or surface features were observed. Subsurface testing was conducted to determine the presence or 
absence of stratigraphically intact soil horizons with the potential to contain intact archaeological deposits. 
The subsurface test results demonstrate that these areas are unlikely to contain soil horizons suitable for 
intact archaeological deposits within the Project APE. We propose a finding of “No Properties Affected” 
for the remainder of the Project APE with the following qualifications: 

•  The survey was performed only within the project boundaries as defined in this report. If the APE is 
altered beyond those boundaries, additional testing may be required. 

• Standard survey techniques cannot always detect buried features (e.g. pits, graves). If archaeological 
materials are discovered during construction the immediate discovery area should be avoided until 
the significance of the find can be assessed.  
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• If human remains or a suspected burial area is encountered during project operations, activity in the 
immediate area must cease. The Office of the State Archaeologist and the Otter Tail County 
Sheriff’s office must be contacted for further assistance. The Minnesota’s Private Cemeteries Act 
(307.08) prohibits the intentional disturbance of human burials. 

   

James Cummings    10/11/2019 
Principal Investigator         Date 
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2.0 INTRODUCTION 

Otter Tail County plans to construct a multi-use regional trail in Otter Tail County, Minnesota (Exhibit 1). 
The Perham to Pelican Rapids Regional Trail (Project) began construction of Segment 1 in 2019, adjacent to 
County State Aid Highway (CSAH) 34 from the City of Perham to the intersection of CSAH 34 and CSAH 
35. Additional segments that will be constructed include Segment 2, a 13.9-mile segment of trail between the 
intersection of CSAH 34 and CSAH 35 and Trunk Highway (TH) 108 at Maplewood State Park and 
Segment 3. Segment 3 is a 5.5-mile segment of trail between Maplewood State Park and the City of Pelican 
Rapids (Exhibit 2). The trail segment through Maplewood State Park, connecting Segments 2 and 3, will be 
constructed by the Minnesota Department of Natural Resources (MN DNR). 

In accordance to the Minnesota Historic Sites Act and the Minnesota Field Archaeology Act, the Minnesota 
State Historic Preservation Office (SHPO) reviewed the proposed project and recommended a Phase Ia 
archaeological literature review be completed to assess the potential for intact archaeological sites within in 
the Project area (Exhibit 8). 

In March 2019, Otter Tail County completed a Phase Ia archaeological literature review of the entire 19.4-
mile corridor for trail Segments 2 and 3. The Phase Ia report recommended Phase I archaeological survey to 
determine the presence or absence of potentially significant and intact archaeological resources within the 
project APE (Rufledt, 2019).  

In July 2019, Houston Engineering Inc. contracted with McFarlane Consulting LLC to perform a Phase I 
archaeological survey of the 13.9-mile trail segment at the intersection of CSAH 34/35 to TH 108 at 
Maplewood State Park. Trail Segment 2 is located within Edna, Dora, and Lida townships in Otter Tail 
County, Minnesota. The Phase I Archaeological survey was conducted in July 2019. 

3.0 PROJECT INFORMATION 

3.1 Area of Potential Effect (APE) 

For archaeological purposes, the APE is defined as any area where ground disturbing activities are likely to 
occur. Ground disturbing activities will be confined to 13.9 miles of trail at the intersection CSAH 34/35 to 
TH 108 at Maplewood State Park (Exhibits 2 and 3). The construction limits are defined as the existing 
right-of-way plus 25 feet of proposed right-of-way acquisition along one side of the existing road. The total 
project APE is approximately 130 acres.  

4.0 RESEARCH DESIGN 

4.1 Research Objectives  

Research objectives were designed to meet survey requirements of the Secretary of the Interior’s Standards 
for Identification and Evaluation, and the Office of the State Archaeologist’s (OSA) State Archaeologist’s 
Manual for Archaeological Projects in Minnesota (Anfinson 2011). The objectives included:  

• Survey all known historic properties within or adjacent to the Project APE. 

• Determine the presence or absence of previously unknown historic properties within the Project APE. 

• Provide management recommendations to guide Project layout designs to minimize the adverse 
effects on all, if any, cultural resources within the Project APE. 
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4.2 Methodology 

4.2.1 Background Research and Recommendations 

An Archaeological Literature review and assessment of the Perham to Pelican Rapids Trail Project’s Area of 
Potential Effect (APE) was performed in March 2019 (Rufledt, 2019). The Archaeological Literature review 
and assessment identified seven areas within 150 feet of the proposed Perham to Maplewood State Park trail 
segment that have a moderate to high potential of containing intact archaeological resources. Four 
additional areas were identified during the windshield survey that warranted Phase I survey (Table 1, 
Exhibits 2 and 3). 

Table 1: Phase 1a Archaeological Assessment and Visual Survey Summary 

ID Township Legal Location Cultural/Temporal Affiliation 

A Edna T136N, R40W, section 16 Moderate to high Precontact archaeological potential 

B Edna T136N, R40W, section 17 Moderate to high historic archaeological potential 

C Edna T136N, R40W, section 17 Moderate to high historic archaeological potential 

D Edna T136N, R40W, section 18 Moderate to high Precontact archaeological potential 

E Dora T136N, R41W, section 12 Weimann Community Cemetery 

F Dora T136N, R41W, section 15 Moderate to high Precontact archaeological potential 

G Dora T136N, R41W, section 15 Dora Catholic Cemetery 

H Dora T136N, R41W, section 16 Dora Township Town Hall 

I Dora T136N, R41W, section 28 Moderate to high Precontact archaeological potential 

J Lida T136N, R42W, section 25 Moderate to high Precontact archaeological potential 

K Lida T136N, R42W, section 26 Moderate to high historic archaeological potential 

L Lida T136N, R42W, section 34 Moderate to high historic archaeological potential 

4.2.2 Field Survey 

The general field methodology used during this survey included: 

• Windshield survey of entire APE to identify distinguish areas with significant disturbance from areas 
that do not.  

• Pedestrian survey was conducted in all areas identified in the Phase Ia report with moderate to high 
archaeological potential. Pedestrian survey was conducted along parallel transects not more than 5 
meters apart. Significant buffers for landscape features that may indicate earthworks, burial mounds, 
cemeteries, artifacts, features, architectural remains and other evidence of human occupation or 
utilization was included.  

• Subsurface testing was used to assess soil integrity and locate buried cultural materials. Testing 
methods included ¾ inch soil probes and standard shovel tests. Soil probes were used to assess 
stratigraphic integrity and identify areas with enough stratigraphic integrity to warrant shovel testing. 
Shovel tests were typically 35 to 40 centimeters (cm) in diameter and were excavated to sterile subsoil. 
All excavated soil was screened through ¼ inch hardware cloth and examined for artifacts and 
ecofacts. Soil descriptions, generalized colors and basic stratigraphy were recorded for each test. All 
test holes were backfilled. Shovel tests were not placed in areas with steep slopes (>10%), or in areas 
covered with standing water. 

• Test locations were recorded with a handheld Delorme GPS unit with +/- 6-foot accuracy.  

Field notes were taken documenting landscape, vegetation, surface visibility, subsurface test results, 
disturbed areas and the presence or absence of cultural materials. The entire APE was photo documented. 
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5.0 PHASE I SURVEY RESULTS 

A windshield survey was conducted of the entire Project APE. The visual survey determined that most of 
the Project APE is ditched or graded right-of-way with little to no potential of containing intact 
archaeological deposits. All areas with moderate to high archaeological potential were pedestrian surveyed 
along transect intervals no greater than 5m apart. Surface visibility ranged from poor to excellent. No 
cultural materials were observed. Photographs and descriptions were recorded at representative locations of 
the Project corridor (Exhibits 2 and 3). Sample photographs are presented in Exhibits 4, 5 and 6. Additional 
project photographs are available upon request. 

Portions of the proposed right-of-way acquisition with moderate to high potential warranted subsurface 
testing. A total of 27 subsurface tests were conducted, all with negative results. The subsurface tests 
determined that most of the APE lacks the stratigraphic integrity to contain intact archaeological deposits. 
Survey results for all areas identified as having moderate to high archaeological are presented below.  

5.1 Survey Area A 

Survey Area A is located on the southwest side of 370th Avenue in Section 16, T136N, R40W (Exhibit 2). 
The Project APE is approximately 100 feet southwest of Little McDonald Lake, an area with moderate to 
high Precontact archaeological potential. The existing right-of-way is graded road ditch and the proposed 
right-of-way acquisition is tilled agricultural field (Exhibit 4.1). 

Surface visibility was good between the corn rows and the pedestrian survey was negative. Two shovel tests 
were placed within the APE, both tests were negative. Test soil profiles determined that the plow-zone cuts 
directly into subsoil and the immediate area lacks the stratigraphic integrity necessary to contain intact 
archaeological deposits. Seven soil probes placed at 15-meter intervals along the APE determined that the 
plow-zone (Ap) is in direct contact with sterile subsoil along the entire Area A corridor. No additional 
archaeological testing is warranted. 

5.2 Survey Area B 

Survey Area B is located on the south side of 370th Avenue in Section 17, T136N, R40W (Exhibit 2). The 
Project APE is considered to have moderate to high historic archaeological potential. The existing right-of-
way is graded road ditch which extends into the proposed right-of-way acquisition. The outermost edge of 
the APE is tilled agricultural field. Surface visibility was poor, and no cultural materials were observed. 

Four soil probes placed at 15-meter intervals along the outer edge of APE determined that the plow-zone 
cuts directly into sterile subsoil lacks the stratigraphic integrity necessary to contain intact archaeological 
deposits. No additional archaeological testing is warranted. 

5.3 Survey Area C 

Survey Area C is located on the south side of 370th Avenue in Section 17, T136N, R40W (Exhibit 2). The 
Project APE is considered to have moderate to high historic archaeological potential. The existing right-of-
way is graded road ditch that extends into the proposed right-of-way acquisition (Exhibit 4.2). The 
outermost edge of the APE is tilled agricultural field. Surface visibility was good between corn rows and no 
cultural materials were recovered. Subsoil is incorporated into the plow-one demonstrating a lack of 
stratigraphic integrity. No additional archaeological testing is warranted. 

5.4 Survey Area D 

Survey Area D is located on the south side of 370th Avenue in Section 18, T136N, R40W (Exhibit 2). The 
Project APE crosses a small wetland and has moderate to high Precontact archaeological potential. 370th 
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Avenue crosses the wetland on a raised roadbed. The existing right-of-way consists of fill and graded road 
ditch that extends beyond the proposed right-of-way acquisition (Exhibit 4.3). No additional archaeological 
testing is warranted.  

5.5 Survey Area E 

Survey Area E is located on the south side of 370th Avenue in Section 13, T136N, R41W (Exhibit 2). The 
Weimann Community Cemetery is on the north side of 370th Avenue and will be avoided. The existing 
right-of-way is graded road ditch and the proposed right-of-way acquisition is tilled agricultural field 
(Exhibit 4.4). Surface visibility was good between the corn rows and the pedestrian survey was negative. No 
additional archaeological testing is warranted.  

5.6 Survey Area F 

Survey Area F is located on the south side of 440th Street in Section 15, T136N, R41W (Exhibits 2 and 3). 
The APE is approximately 200 feet north of Berend Lake and has moderate to high Precontact 
archaeological potential. The existing right-of-way is graded road ditch and the proposed right-of-way 
acquisition is gently sloped fallow field (Exhibit 5.1). Surface visibility was generally poor but numerous 
rodent burrows provided good soil exposure. No cultural materials were found during the pedestrian survey. 
Due to the proposed trail’s proximity to Berend Lake, two shovel tests were placed within the APE. Both 
tests were negative and test profiles identified a plow-zone cutting directly into subsoil. Five soil probes 
placed at 15-meter intervals determined that the plow-zone cuts into subsoil throughout the APE. Because 
the APE lacks the stratigraphic integrity to contain intact cultural deposits, no additional archaeological 
testing is warranted. 

5.7 Survey Area G 

The Dora Catholic Cemetery is located on the southeast corner of the 440th street and Co. Hwy 41 
intersection in section 15 of Dora Township (Exhibits 2 and 3). The northern border of the cemetery and 
existing right-of-way limit is approximately 32 feet south of the 440th Street centerline (Exhibit 5.2). The 
existing 440th street right-of-way is ditched to the cemetery fence. A 25-foot right-of-way acquisition along 
the south side of 440th street would extend into the Dora Cemetery. We recommend that the proposed trail 
be moved to the north side of 440th Street to avoid the cemetery.  

The Co. Hwy 41 centerline is approximately 69 feet west of the Dora Cemetery (Exhibit 5.3). The existing 
Co Hwy 41 right-of-way ditch is approximately 50 feet wide and a 20-foot wide cemetery parking area is 
between the ditch and the cemetery fence. The cemetery will be avoided if the proposed trail remains within 
the existing Co. Hwy 41 right-of-way. 

5.8 Survey Area H 

Survey Area H is located on the west side of Co. Rd. 41 in Section 16, T136N, R41W (Exhibits 2 and 3). 
The Project APE has moderate to high historic archaeological potential. The existing right-of-way is graded 
road ditch that extends beyond the proposed right-of-way acquisition (Exhibit 5.4). No additional 
archaeological testing is warranted. 

5.9 Survey Area I 

Survey Area I is located on the south side of Co. Rd. 41 in Section 28, T136N, R41W (Exhibit 3). The 
Project APE is approximately 150 feet south of an unnamed 30-acre body of water and has moderate to 
high Precontact archaeological potential. The existing right-of-way is graded road ditch that extends beyond 
most of the proposed right-of-way acquisition (Exhibit 6.1). The outer edge of the APE contains patches of 
scrub and new growth forest. Pedestrian survey was negative. Three soil probes placed within the APE 
identified disturbed soils in direct contact with subsoil. No additional archaeological testing is warranted. 
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5.10 Survey Area J 

Survey Area J is located on the south side of 268th Avenue in Section 25, T136N, R42W (Exhibit 3). The 
Project APE is approximately 100 feet south of Beinigen Lake and has moderate to high Precontact 
archaeological potential. The existing right-of-way is graded road ditch that extends into the proposed right-
of-way acquisition (Exhibit 6.2). The outer edge of the APE contains patches of scrub and new growth 
forest. Pedestrian survey within the wooded portions of the APE was negative. Two soil probes placed 
within the outer edges of the APE identified disturbed soils in direct contact with subsoil. No additional 
archaeological testing is warranted. 

5.11 Survey Area K 

Survey Area K is located on the west side of 200th Avenue/415th Street in Section 26, T136N, R42W 
(Exhibit 3). The Project APE is considered to have moderate to high historic archaeological potential. The 
existing right-of-way is graded road ditch that extends beyond the proposed right-of-way acquisition 
(Exhibit 6.3). No additional archaeological testing is warranted. 

5.12 Survey Area L 

Survey Area L is located on the west side of 200th Avenue/415th Street in Section 34, T136N, R42W 
(Exhibit 3). The Project APE is approximately 150 feet west of Slim Lake and has moderate to high 
Precontact archaeological potential. The existing right-of-way is graded road ditch that extends into the 
proposed right-of-way acquisition (Exhibit 6.4). The outermost edge of the APE is tilled agricultural field. 
The cover crop was alfalfa with poor soil exposure. Three soil probes placed within the outer edges of the 
APE identified disturbed soils in direct contact with subsoil. No additional archaeological testing is 
warranted. 
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6.0 CONCLUSION 

Phase I Survey Results and Recommendations 

The Dora Catholic Cemetery is located on the southeast corner of the 440th street and Co. Hwy 41 
intersection in section 15 of Dora Township (Exhibits 2 and 3). The northern border of the cemetery and 
existing right-of-way limit is approximately 32 feet south of the 440th Street centerline (Exhibit 5.2). The 
existing 440th street right-of-way is ditched to the cemetery fence. A 25-foot right-of-way acquisition along 
the south side of 440th street would extend into the Dora Cemetery. Installation of the trail in this area must 
remain within the graded right-of-way or be moved to the north side of 440th Street. If these 
recommendations are followed, we propose a finding of “No Adverse Effect”.  

The remainder of the Project APE was thoroughly examined. The field inspection determined that the 
Project APE consists of road right-of-way that is typically ditched to a depth of one to three feet and 
occasionally deeper. Portions of the Project APE that are on the outside edges of the proposed right-of-way 
acquisition consist of plowed agricultural land, scrub/new growth forest and wetlands. No archaeological 
materials or surface features were observed. Subsurface testing was conducted to determine the presence or 
absence of stratigraphically intact soil horizons with the potential to contain intact archaeological deposits. 
The subsurface test results demonstrate that these areas are unlikely to contain soil horizons suitable for 
intact archaeological deposits within the Project APE. We propose a finding of “No Properties Affected” 
with the following qualifications: 

• The survey was performed only within the project boundaries as defined in this report. If the APE is 
altered beyond those boundaries, additional testing may be required. 

• Standard survey techniques cannot always detect buried features (e.g. pits, graves). If archaeological 
materials are discovered during construction the immediate discovery area should be avoided until the 
significance of the find can be assessed.  

• If human remains or a suspected burial area is encountered during project operations, activity in the 
immediate area must cease. The Office of the State Archaeologist and the Ottertail County Sheriff’s 
office must be contacted for further assistance. The Minnesota’s Private Cemeteries Act (307.08) 
prohibits the intentional disturbance of human burials.  
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8.0 EXHIBITS 

8.1 Exhibit 1: Project Vicinity 
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8.2 Exhibit 2: Trail Segment 2, East 
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8.3 Exhibit 3: Trail Segment 2, West 
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8.4 Exhibit 4: Project Photographs of Survey Areas A though E 

 
4.1: Survey conditions at area A, facing north (Wpt-1). 

 
4.2: Survey conditions at area B, facing east (wpt-3). 

 
4.3: Survey conditions at area D, facing east (Wpt-4). 

 
4.4: Survey conditions at area E, facing west (Wpt-5). 
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8.5 Exhibit 5: Project Photographs of Survey Areas F through H 

 
5.1: Survey conditions at area F, facing east (Wpt-9). 

 
5.2: Survey conditions at area G, facing east (Wpt-10).  

 
5.3: Survey conditions at area G, facing south (Wpt-10). 

 
5.4: Survey conditions at area H, facing west (Wpt-12). 
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8.6 Exhibit 6: Project Photographs of Survey Areas I through L 

 
6.1: Survey conditions at area I, facing east (Wpt-14). 

 
6.2: Survey conditions at area J, facing southeast (Wpt-17). 

 
6.3: Survey conditions at area K, facing north (Wpt-19). 

 
6.4: Survey conditions at area L, facing north (Wpt-12). 
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8.7 Exhibit 7: Subsurface Test Results 
SHOVEL TEST RESULTS 

Survey ID Test Soil Profile Date Comments Crew 

A ST-1 0-10cm: light grey-brown sandy loam with gravel (Ap) 
10-33cm: light brown loam sand with gravel 
33-40cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

A ST-2 0-18cm: light grey-brown sandy loam with gravel (Ap) 
18-30cm: light brown loam sand with gravel 
30-40cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

F ST-1 0-21cm: grey brown sandy loam (Ap) 
21-28cm: brown sandy loam 
26-45cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

F ST-2 0-23cm: grey brown sandy loam (Ap) 
23-32cm: brown sandy loam 
32-45cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

SOIL PROBE RESULTS 

A SP-1 0-14cm: light grey-brown sandy loam with gravel (Ap) 
14-30cm: light brown loam sand with gravel 
30-66cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

A SP-2 0-10cm: light grey-brown sandy loam with gravel (Ap) 
10-34cm: light brown loam sand with gravel 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

A SP-3 0-10cm: light grey-brown sandy loam with gravel (Ap) 
10-34cm: light brown loam sand with gravel 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

A SP-4 0-8cm: light grey-brown sandy loam with gravel (Ap) 
8-34cm: light brown loam sand with gravel 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

A SP-5 0-16cm: light grey-brown sandy loam with gravel (Ap) 
16-34cm: light brown loam sand with gravel 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

A SP-6 0-18cm: light grey-brown sandy loam with gravel (Ap) 
18-34cm: light brown loam sand with gravel 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

A SP-7 0-20cm: light grey-brown sandy loam with gravel (Ap) 
20-34cm: light brown loam sand with gravel 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

B SP-1 0-22cm: light grey-brown sandy loam (Ap) 
22-30cm: light brown loam sand, mineral staining 
30-34Cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

B SP-2 0-18cm: light grey-brown sandy loam with gravel (Ap) 
18-34cm: light brown loam sand with gravel 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

B SP-3 0-18cm: light grey-brown sandy loam with gravel (Ap) 
18-34cm: light brown loam sand with gravel 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

B SP-4 0-20cm: light grey-brown sandy loam with gravel (Ap) 
20-34cm: light brown loam sand with gravel 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

F SP-1 0-19cm: grey brown sandy loam (Ap) 
19-26cm: brown sandy loam 
26-45cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

F SP-2 0-21cm: grey brown sandy loam (Ap) 
21-28cm: brown sandy loam 
26-45cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

F SP-3 0-23cm: grey brown sandy loam (Ap) 
23-32cm: brown sandy loam 
32-45cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

F SP-4 0-20cm: grey brown sandy loam (Ap) 
20-28cm: brown sandy loam 
28-45cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

F SP-5 0-19cm: grey brown sandy loam (Ap) 
19-26cm: brown sandy loam 
26-45cm: yellow brown silt sand, oxidized & mineral stained 

07/22/19 Ap in sharp contact with 
subsoil 

JM 

I SP-1 0-16cm: light grey brown sandy loam, disturbed 
16-24cm: light brown loam sand mottled with silt lenses 
24-40cm: light brown silt sand, oxidized 

7/23/19 Disturbed topsoil in 
sharp contact with 

subsoil 

JM 

I SP-2 0-18cm: light grey brown sandy loam, disturbed 
18-36cm: light brown silt sand, oxidized 

7/23/19 Disturbed to subsoil JM 

I SP-3 0-22cm: light grey brown sandy loam disturbed 
22-36cm: light brown silt sand, oxidized 

7/23/19 Disturbed to subsoil JM 

J SP-1 0-28cm: grey brown loam sand, disturbed 
28-35cm: olive brown mottled silt with iron staining 

7/23/19 disturbed JM 

J SP-2 0-34cm: grey brown loam sand, disturbed 
34-40cm: olive brown mottled silt with iron staining 

7/23/19 disturbed JM 

L SP-1 0-18cm: light grey-brown sandy loam with some gravel (Ap) 
18-34cm: light brown loam sand with gravel 

7/23/19 Ap in sharp contact with 
subsoil 

JM 

L SP-2 0-22cm: light grey-brown sandy loam with gravel (Ap) 
22-34cm: light brown loam sand with gravel 

7/23/19 Ap in sharp contact with 
subsoil 

JM 

L SP-3 0-20cm: light grey-brown sandy loam with gravel (Ap) 
20-34cm: light brown loam sand with gravel 

7/23/19 Ap in sharp contact with 
subsoil 

JM 
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8.8 Exhibit 7: SHPO Letter 
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Executive Summary 

Otter Tail County plans to construct a multi-use regional trail in Otter Tail County, Minnesota (Exhibit 1). The 
Perham to Pelican Rapids Regional Trail (Project) began construction of Segment 1 in 2019, adjacent to County 
State Aid Highway (CSAH) 34 from the City of Perham to the intersection of CSAH 34 and CSAH 35. Additional 
segments that will be constructed include Segment 2, a 13.9-mile segment of trail between the intersection of 
CSAH 34 and CSAH 35 and Trunk Highway (TH) 108 at Maplewood State Park and Segment 3. Segment 3 is a 6.5-
mile segment of trail between Maplewood State Park and the City of Pelican Rapids (Exhibit 2). The trail 
segment through Maplewood State Park, connecting Segments 2 and 3, will be constructed by the Minnesota 
Department of Natural Resources (MN DNR). 

In accordance to the Minnesota Historic Sites Act and the Minnesota Field Archaeology Act, the Minnesota State 
Historic Preservation Office (SHPO) reviewed the proposed project and recommended a Phase Ia archaeological 
literature review be completed to assess the potential for intact archaeological sites within in the Project area 
(Exhibit 8). 

In March 2019, Otter Tail County completed a Phase Ia archaeological literature review of the entire 19.4-mile 
corridor for trail Segments 2 and 3. The Phase Ia report recommended Phase I archaeological survey to 
determine the presence or absence of potentially significant and intact archaeological resources within the 
project APE (Rufledt, 2019). 

In July 2019, Phase I archaeological survey was completed for Segment 2. Segment 2 survey results and 
recommendations are presented in Perham to Pelican Rapids Regional Trail-Segment 2: CSAH 34 to TH 108 at 
Maplewood State Park (McFarlane, 2019). 

In May 2020, McFarlane Consulting LLC completed the Phase I archaeological survey of Segment 3. The survey 
was conducted by Joseph McFarlane under the direct supervision of Principal Investigator James Cummings. 

Segment 3 Phase I Survey Results and Recommendations 

The Segment 3 Project APE was thoroughly examined. The field inspection determined that the Project APE 
consists of road right-of-way that is typically ditched to a depth of one to three feet and occasionally deeper. 
Portions of the Project APE that are on the outside edges of the proposed right-of-way acquisition consist of 
plowed agricultural land, scrub/new growth forest and wetlands. No archaeological materials or surface features 
were observed. Subsurface testing was conducted to determine the presence or absence of stratigraphically 
intact soil horizons with the potential to contain intact archaeological deposits. The subsurface test results 
demonstrate that these areas are unlikely to contain soil horizons suitable for intact archaeological deposits 
within the Project APE. We propose a finding of “No Properties Affected” with the following qualifications: 

1. The survey was performed only within the project boundaries as defined in this report. If the APE is 
altered beyond those boundaries, additional testing may be required. 

2. Standard survey techniques cannot always detect buried features (e.g. pits, graves). If archaeological 
materials are discovered during construction the immediate discovery area should be avoided until the 
significance of the find can be assessed. 

3. If human remains or a suspected burial area is encountered during project operations, activity in the 
immediate area must cease. The Office of the State Archaeologist and the Ottertail County Sheriff’s 
office must be contacted for further assistance. The Minnesota’s Private Cemeteries Act (307.08) 
prohibits the intentional disturbance of human burials. 
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James Cummings    5/28/2020 
Principal Investigator                Date 
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Introduction 

Otter Tail County plans to construct a multi-use regional trail in Otter Tail County, Minnesota (Exhibit 1). The 
Perham to Pelican Rapids Regional Trail (Project) began construction of Segment 1 in 2019, adjacent to County 
State Aid Highway (CSAH) 34 from the City of Perham to the intersection of CSAH 34 and CSAH 35. Additional 
segments that will be constructed include Segment 2, a 13.9-mile segment of trail between the intersection of 
CSAH 34 and CSAH 35 and Trunk Highway (TH) 108 at Maplewood State Park and Segment 3. Segment 3 is a 6.5-
mile segment of trail between Maplewood State Park and the City of Pelican Rapids (Exhibit 2). The trail 
segment through Maplewood State Park, connecting Segments 2 and 3, will be constructed by the Minnesota 
Department of Natural Resources (MN DNR). 

In accordance to the Minnesota Historic Sites Act and the Minnesota Field Archaeology Act, the Minnesota State 
Historic Preservation Office (SHPO) reviewed the proposed project and recommended a Phase Ia archaeological 
literature review be completed to assess the potential for intact archaeological sites within in the Project area 
(Exhibit 8). 

In March 2019, Otter Tail County completed a Phase Ia archaeological literature review of the entire 19.4-mile 
corridor for trail Segments 2 and 3. The Phase Ia report recommended Phase I archaeological survey to 
determine the presence or absence of potentially significant and intact archaeological resources within the 
project APE (Rufledt, 2019). 

In July 2019, McFarlane Consulting LLC conducted a Phase I archaeological survey of Segment 2, the 13.9-mile 
trail segment at the intersection of CSAH 34/35 to TH 108 at Maplewood State Park. Trail Segment 2 is located 
within Edna, Dora, and Lida townships in Otter Tail County, Minnesota. The Phase I Archaeological survey results 
and recommendations are presented in Perham to Pelican Rapids Regional Trail-Segment 2: CSAH 34 to TH 108 
at Maplewood State Park (McFarlane, 2019). 

In May 2020, McFarlane Consulting LLC conducted the Phase I archaeological survey of Segment 3. The survey 
was conducted by Joseph McFarlane under the direct supervision of Principal Investigator James Cummings. 

Project Information 

Area of Potential Effect (APE) 

For archaeological purposes, the APE is defined as any area where ground disturbing activities are likely to 
occur. Ground disturbing activities will be confined to 6.5 miles of trail from the intersection of Ottertail Co Rd 3 
and Isle View Drive at Maplewood State Park to the southern city limits of Pelican Rapids on US 59 (Exhibits 2 
and 3). The construction limits are defined as the existing right-of-way plus proposed right-of-way acquisition 
along the north side of the Ottertail Co 3, and the existing right-of-way plus proposed right-of-way acquisition 
along the east side of US 59 (Exhibits 2 and 3). The total project APE is approximately 56 acres. 

Research Design 

Research Objectives  

Research objectives were designed to meet survey requirements of the Secretary of the Interior’s Standards for 
Identification and Evaluation, and the Office of the State Archaeologist’s (OSA) State Archaeologist’s Manual for 
Archaeological Projects in Minnesota (Anfinson 2011). The objectives included:  

1. Survey all known historic properties within or adjacent to the Project APE. 
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2. Determine the presence or absence of previously unknown historic properties within the Project APE. 

3. Provide management recommendations to guide Project layout designs to minimize the adverse effects 
on all, if any, cultural resources within the Project APE. 

Methodology 

Background Research and Recommendations 

An Archaeological Literature review and assessment of the Perham to Pelican Rapids Trail Project’s Area of 
Potential Effect (APE) was performed in March 2019 (Rufledt, 2019). The Archaeological Literature review 
identified two archaeological sites within one mile of the segment 3 APE. Four areas additional areas were 
identified within 200 feet of segment 3 that have a moderate to high potential of containing intact 
archaeological/historic resources (Table 1, Exhibit 2). 

Field Survey 

The general field methodology used during this survey included: 

1. Windshield survey of entire APE to identify distinguish areas with significant disturbance from areas that 
do not. 

2. Pedestrian survey was conducted in all areas identified in the Phase Ia report with moderate to high 
archaeological potential. Pedestrian survey was conducted along parallel transects not more than 5 
meters apart. Significant buffers for landscape features that may indicate earthworks, burial mounds, 
cemeteries, artifacts, features, architectural remains and other evidence of human occupation or 
utilization was included. 

3. Subsurface testing was used to assess soil integrity and locate buried cultural materials. Testing methods 
included ¾ inch soil probes and standard shovel tests. Soil probes were used to assess stratigraphic 
integrity and identify areas with enough stratigraphic integrity to warrant shovel testing. Shovel tests were 
typically 35 to 40 centimeters (cm) in diameter and were excavated to sterile subsoil. All excavated soil 
was screened through ¼ inch hardware cloth and examined for artifacts and ecofacts. Soil descriptions, 
generalized colors and basic stratigraphy were recorded for each test. All test holes were backfilled. 
Shovel tests were not placed in areas with steep slopes (>10%), or in areas covered with standing water. 

Table 1:  Phase 1a Archaeological Assessment and Visual Survey Summary 

Site Number Distance from APE Site Name-Context  

21OT0037 3965′ @ 33º Precontact artifact scatter. T135N, R42W, section 4 

21OT0038 1 mile @ 13º Precontact lithic scatter. T135N, R42W, section 4 & 5 

A 130′ @ 180º Central Lutheran Cemetery T135N, R43W, section 1 

B Within APE moderate to high potential T135N, R43W, section 2 

C Within APE moderate to high potential T135N, R42W, section 6 & 7 

D Within APE moderate to high potential T135N, R42W, section 8 

E 1120′ @ 180º Lake Lida Cemetery T135N, R42W, section 8 
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4. Test locations were recorded with a handheld Delorme GPS unit with +/- 6-foot accuracy. 

Field notes were taken documenting landscape, vegetation, surface visibility, subsurface test results, disturbed 
areas and the presence or absence of cultural materials. The entire APE was photo documented. 

Phase I Survey Results 

A windshield survey was conducted of the entire Project APE. The visual survey determined that most of the 
Project APE is ditched or graded right-of-way with little to no potential of containing intact archaeological 
deposits. All areas with greater than 30% soil exposure were pedestrian surveyed along transect intervals no 
greater than 5m apart. No cultural materials were observed. 

Portions of the proposed right-of-way acquisition warranted subsurface testing. A total of 28 subsurface tests 
were conducted. The subsurface tests determined that most of the APE lacks the stratigraphic integrity to 
contain intact archaeological deposits (Exhibit 7). Survey results for all areas identified as having moderate to 
high archaeological are presented below. 

Photographs and descriptions were recorded at representative locations of the Project corridor. Sample 
photographs are presented in Exhibits 4, 5 and 6. Additional project photographs are available upon request. 
Survey results for all areas identified as having moderate to high archaeological within 200 feet of the segment 3 
APE are presented below. 

Survey Area A: Central Lutheran Church and Cemetery 

Central Lutheran Cemetery is located on the south side of Ottertail Co. Rd. 3 in Section 1, T135N, R43W (Exhibit 
2). The Project APE is approximately 130 feet north of the cemetery on the north side of Ottertail Co. Rd. 3. 
(Exhibit 4.1). Surface visibility was greater than 30% and the pedestrian survey was negative. The Central 
Lutheran Cemetery will be avoided and a finding of “No Properties Affected” is recommended. 

Survey Area B 

Survey Area B is located on both sides of Ottertail Co. Rd. 3 in Section 2, T135N, R43W, and is considered to have 
moderate to high historic archaeological potential (Exhibit 2). No right-of-way acquisition is proposed in Survey 
Area B and the trail will be confined to the existing right-of-way. The existing right-of-way is graded road ditch 
and wetlands (Exhibit 4.2). Four subsurface tests were placed with the highest ground. The subsurface tests 
determined that most of the APE lacks the stratigraphic integrity to contain intact archaeological deposits and 
no additional archaeological testing is warranted. 

Survey Area C 

Survey Area C is located on both sides of Ottertail Co. Rd. 3 in Sections 6 and 7, T135N, R42W, and is considered 
to have moderate to high historic archaeological potential (Exhibit 2). No right-of-way acquisition is proposed in 
Survey Area C and the trail will be confined to the existing right-of-way. The existing right-of-way is graded road 
ditch and landscaped (Exhibits 4.3 and 4.4). A private driveway will be crossed by the proposed trail. The entire 
segment 3 APE lacks the stratigraphic integrity necessary to contain intact archaeological deposits and no 
additional archaeological testing is warranted. 

Survey Area D 

Survey Area D is located on both sides of Ottertail Co. Rd. 3 in Section 8, T135N, R42W (Exhibit 2). The segment 3 
APE is adjacent to Lake Lida and has moderate to high Precontact archaeological potential. No right-of-way 
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acquisition is proposed in Survey Area C and the trail will be confined to the existing right-of-way. The existing 
right-of-way consists of fill and graded road ditch that extends beyond the proposed right-of-way acquisition 
(Exhibits 5.1 and 5.2). No additional archaeological testing is warranted.   
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Conclusion 

Segment 3 Phase I Survey Results and Recommendations 

The Segment 3 Project APE was thoroughly examined. The field inspection determined that the Project APE 
consists of road right-of-way that is typically ditched to a depth of one to three feet and occasionally deeper. 
Portions of the Project APE that are on the outside edges of the proposed right-of-way acquisition consist of 
plowed agricultural land, scrub/new growth forest and wetlands. No archaeological materials or surface features 
were observed. Subsurface testing was conducted to determine the presence or absence of stratigraphically 
intact soil horizons with the potential to contain intact archaeological deposits. The subsurface test results 
demonstrate that these areas are unlikely to contain soil horizons suitable for intact archaeological deposits 
within the Project APE. We propose a finding of “No Properties Affected” with the following qualifications: 

1. The survey was performed only within the project boundaries as defined in this report. If the APE is 
altered beyond those boundaries, additional testing may be required. 

2. Standard survey techniques cannot always detect buried features (e.g. pits, graves). If archaeological 
materials are discovered during construction the immediate discovery area should be avoided until the 
significance of the find can be assessed.  

3. If human remains or a suspected burial area is encountered during project operations, activity in the 
immediate area must cease. The Office of the State Archaeologist and the Ottertail County Sheriff’s office 
must be contacted for further assistance. The Minnesota’s Private Cemeteries Act (307.08) prohibits the 
intentional disturbance of human burials.  
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Exhibits 

Exhibit 1: Project Vicinity 



Perham to Pelican Rapids Regional Trail – Segment 3 

McFarlane Consulting LLC            Page 13 

  



Perham to Pelican Rapids Regional Trail – Segment 3 

McFarlane Consulting LLC                 Page 14 

Exhibit 2: Trail Segment 3, West 
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Exhibit 3: Trail Segment 3, East 
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Exhibit 4: Project Photographs of Survey Areas A though C 

 
4.1: Survey conditions at area A, facing east (Wpt-14). 

 
4.2: Survey conditions at area B, facing west (wpt-12). 
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4.3: Survey conditions at area C, facing south (Wpt-9). 

 
4.4: Survey conditions at area C, facing north (Wpt-9). 
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Exhibit 5: Project Photographs of Survey Area D and General Photographs 

 
5.1: Survey conditions at area D, facing northwest (Wpt-1). 

 
5.2: Survey conditions at area D, facing southeast (Wpt-2). 
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5.3: Survey conditions on Co. Rd. 3, facing east (Wpt-7). 

 
5.4: Survey conditions on Co. Rd. 3, facing east (Wpt-10). 
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Exhibit 6: General Project Photographs 

 
6.1: Survey conditions on Co. Rd. 3, facing west (Wpt-17). 

 
6.2: Survey conditions on US 59, facing south (Wpt-19). 

The picture can't be displayed. The picture can't be displayed.
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6.3: Survey conditions on US 59, facing south (Wpt-22). 

 
6.4: Survey on US 59, facing south (Wpt-24). 

 

The picture can't be displayed. The picture can't be displayed.
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Exhibit 7: Subsurface Test Results 
MODERATE TO HIGH POTENTIAL AREA TEST RESULTS 

Area Test Soil Profile Date Comments Crew 

B SP-25 0-18cm: black sandy loam with gravel (Ap). 

18-30cm: olive-brown gleyed silt, oxidized & mineral stained. 

05/22/19 Ap in sharp contact with 
wetland subsoil 

JM 

B SP-26 0-20cm: black sandy loam with gravel (Ap). 

20-30cm: olive-brown gleyed silt, oxidized & mineral stained. 

05/22/19 Ap in sharp contact with 
wetland subsoil 

JM 

B SP-27 0-22cm: black sandy loam with gravel (Ap). 

22-30cm: olive-brown gleyed silt, oxidized & mineral stained. 

05/22/19 Ap in sharp contact with 
wetland subsoil 

JM 

B SP-28 0-24cm: black sandy loam with gravel (Ap). 

24-30cm: olive-brown gleyed silt, oxidized & mineral stained. 

05/22/19 Ap in sharp contact with 
wetland subsoil 

JM 

SOIL PROBE RESULTS 

Wpt Test Soil Profile Date Comments Crew 

25 SP-1 0-30cm: black sandy loam with gravel (Ap). 

30-40cm: olive-brown gleyed silt. 

40-50cm: wet, yellow brown silt sand, oxidized & mineral stained. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

26 SP-2 0-30cm: black sandy loam with gravel (Ap). 

30-40cm: olive-brown gleyed silt. 

40-50cm: wet, yellow brown silt sand, oxidized & mineral stained. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

27 SP-3 0-30cm: black sandy loam with gravel (Ap). 

30-40cm: olive-brown gleyed silt. 

40-50cm: wet, yellow brown silt sand, oxidized & mineral stained. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

38 SP-4 0-40cm: light grey-brown sandy loam with gravel (Ap). 

40-55cm: light brown loam sand with gravel. 

55-60cm: light yellow brown find sand. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

29 SP-5 0-30cm: black silt (Ap). 

30-40cm: olive-brown gleyed silt. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

30 SP-6 0-30cm: black silt (Ap). 

30-40cm: olive-brown gleyed silt. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

32 SP-7 0-14cm: grey-brown sandy loam with gravel (Ap). 

14-30cm: yellow brown fine sand. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

33 SP-8 0-18cm: grey-brown sandy loam with gravel (Ap). 

18-30cm: yellow brown fine sand. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

35 SP-9 0-6cm: brown fine sandy with gravel (Ap) 

6-20cm: compact light brown silty fine sand with gravel (AP) 

20-25cm: hard pan with gravel. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

36 SP-10 0-8cm: brown fine sandy with gravel (Ap) 

8-18cm: compact light brown silty fine sand with gravel (AP) 

05/21/20 Ap in sharp contact with 
subsoil 

JM 
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18-25cm: hard pan with gravel. 

37 SP-11 0-8cm: brown fine sandy with gravel (Ap) 

8-18cm: compact light brown silty fine sand with gravel (AP) 

18-25cm: hard pan with gravel. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

38 SP-12 0-12cm: brown fine sandy with gravel (Ap) 

12-16cm: compact light brown silty fine sand with gravel (AP) 

16-20cm: hard pan with gravel. 

05/21/20 Ap in sharp contact with 
subsoil 

JM 

39 SP-13 0-8cm: brown fine sandy with gravel (Ap) 

8-18cm: compact light brown silty fine sand with gravel (AP) 

18-25cm: hard pan with gravel. 

05/22/19 Ap in sharp contact with 
subsoil 

JM 

40 SP-14 0-10cm: brown fine sandy with gravel (Ap) 

10-18cm: compact light brown silty fine sand with gravel (AP) 

18-25cm: hard pan with gravel. 

05/22/19 Ap in sharp contact with 
subsoil 

JM 

41 SP-15 0-4cm: brown fine sandy with gravel (Ap) 

4-10cm: compact light brown silty fine sand with gravel (AP) 

10-20cm: hard pan with gravel. 

05/22/19 Ap in sharp contact with 
subsoil 

JM 

42 SP-16 0-10cm: brown fine sandy with gravel (Ap) 

10-18cm: compact light brown silty fine sand with gravel (AP) 

18-20cm: hard pan with gravel. 

05/22/19 Ap in sharp contact with 
subsoil 

JM 

46 SP-17 0-10cm: brown fine sandy with gravel (Ap) 

10-18cm: compact light brown silty fine sand with gravel (AP) 

18-20cm: hard pan with gravel. 

05/22/19 Disturbed topsoil in sharp 
contact with subsoil 

JM 

44 SP-18 0-12cm: brown fine sandy with gravel (Ap) 

11-18cm: compact light brown silty fine sand with gravel (AP) 

18-20cm: hard pan with gravel. 

05/22/19 Disturbed to subsoil JM 

45 SP-19 0-10cm: brown fine sandy with gravel (Ap) 

10-18cm: compact light brown silty fine sand with gravel (AP) 

18-20cm: hard pan with gravel. 

05/22/19 Disturbed to subsoil JM 

46 SP-20 0-8cm: brown fine sandy with gravel (Ap) 

8-18cm: compact light brown silty fine sand with gravel (AP) 

18-20cm: hard pan with gravel. 

05/22/19 disturbed JM 

47 SP-21 0-10cm: brown fine sandy with gravel (Ap) 

10-18cm: compact light brown silty fine sand with gravel (AP) 

18-24cm: hard pan with gravel. 

05/22/19 disturbed JM 

48 SP-22 0-10cm: brown fine sandy with gravel (Ap) 

10-18cm: compact light brown silty fine sand with gravel (AP) 

18-25cm: hard pan with gravel. 

05/22/19 Ap in sharp contact with 
subsoil 

JM 

49 SP-23 0-12cm:grey-brown fine sandy with gravel (Ap) 05/22/19 Ap in sharp contact with JM 
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12-22cm: compact light brown silty fine sand with gravel (AP) 

22-30cm: hard pan with gravel. 

subsoil 

50 SP-24 0-14cm: grey-brown fine sandy with gravel (Ap) 

14-18cm: compact light brown silty fine sand with gravel (AP) 

18-25cm: hard pan with gravel. 

05/22/19 Ap in sharp contact with 
subsoil 

JM 

 

Exhibit 7: SHPO Letter 
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