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Introduction

1.0 Introduction

The Federal Highway Administration (FHWA), in cooperation with the South Dakota Department
of Transportation (SDDOT) and City of Sioux Falls (City), is continuing work on the remaining
segments of the connector between 1-90 and 1-29 known as Veterans Parkway. FHWA is the
federal lead agency in fulfilling the requirements set forth in the National Environmental Policy Act
(NEPA) and Section 106 of the National Historical Preservation Act for the South Veterans
Parkway (the Project).

Veterans Parkway is a limited-access regional arterial roadway being planned and constructed to
address future transportation system needs and consists of a paved 17-mile roadway that will
connect 1-29 to 1-90. The northern segments of Veterans Parkway, from 1-90 south to 57" Street
have been constructed. The segments of Veterans Parkway covered in this Project are for the 9
miles of roadway remaining to be constructed from 1-29, Exit 73, to 57" Street including a
connection to SD11 and east 69" Street. This segment is known as South Veterans Parkway.
The proposed roadway will be constructed to accommodate six-lanes of traffic and includes
interchanges at determined locations along the corridor. South Veterans Parkway will be located
within the City of Sioux Falls’ year 2025 growth area east and south of the city limits. The Study
Area for the Projects including the anticipated construction timing are shown in Figure 1.

This report documents the methods and results of a wetland delineation that was completed to
document the boundaries of aquatic resources and to provide evidence of hydrological connection
to jurisdictional waters as well as evidence of exempt (i.e. excluded features) in accordance with
the definitions provided within the Navigable Waters Protection Rule (NWPR). The Study Area is
comprised of an approximately 9-mile 650-foot-wide corridor totaling 725 acres. The wetland
delineations took places on May 13, 17, 18, 19 and June 8-11, 2021. This report will be provided
to the U.S. Army Corps of Engineers (USACE) in a request for an approved jurisdictional
determination for aquatic resources to aid in the development of a Clean Water Act (CWA) Section
404 permit application for expected regulated activities and to identify other wetlands exempt from
CWA Section 404, but subject to Executive Order 11990 — Protection of Wetlands.

2.0 Methods
2.1 Desktop Analysis

National Wetland Inventory, National Hydrography Dataset, NRCS Soils, and
FEMA Floodplain

The National Wetland Inventory — Version 2 (NWI) (USFWS, 2020), Web Soil Survey (USDA-
NRCS, 2020), and FEMA 100-year floodplain boundaries were reviewed via desktop analysis to
assist in determining wetland-prone areas that should be investigated onsite.

LiDAR contours and Hillshade
Topography was reviewed to understand the drainage patterns within proximity to the Study Area.
One foot contours and a hillshade raster layer were generated from LIiDAR to identify drainage

improvements (i.e. ditching) associated with sharp irregularities in the naturally rolling to flat
topography that is typical of northern Lincoln County.
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Antecedent Precipitation Tool

The Antecedent Precipitation Tool was used to facilitate the comparison of the recent precipitation
to the normal precipitation range at the Study Area over the preceding 30 years in order to
establish whether conditions would be considered a “typical year” —i.e., the normal periodic range
of precipitation and other climate variables (USACE, 2020). Antecedent precipitation conditions
were evaluated for the 2019 and 2020 growing seasons for context in observations made during
the field delineation.

Aerial Imagery

Historic imagery from 1958 were reviewed in order to provide historic context when and where
needed. Specifically, it was instrumental in aiding determinations as to whether ditching had
occurred within areas that were once tributaries or adjacent wetlands or whether they were cut
through upland areas (Figure 4). More recent imagery available on Google Earth and other higher
resolution images (2008, 2010, 2015, 2017, and 2020) collected by the City of Sioux Falls or
Lincoln County were reviewed for wetland hydrology signatures to aid in the wetland delineation
using the State Guidance for Wetland Determinations Including State Offsite Methods
South Dakota Natural Resources Conservation Service (USDA-NRCS, 2015). Aerial images
were interpreted in context of antecedent precipitation at the time they were captured.

Sentinel-2 Color Infrared

Sentinel-2 collects high-temporal frequency multi-spectral images which allows for monitoring site
conditions, including duration of inundation, saturation, and vegetation phenology. A time-series
of cloud-free Sentinel-2 color infrared images prior to and shortly after spring precipitation events
when ground cover was low was used downslope of a large wetland complex in order to
retrospectively evaluate whether surface discharge of wetlands that drain beyond the Study Area
might be considered intermittent or ephemeral in order to assist the USACE in in making a
jurisdictional determination. Sentinel-2 color infrared images were reviewed for an area where
other available data might be found to be less conclusive in assisting a jurisdictional determination
of one of the larger wetland areas within the Study Area. Sentinel data were interpreted in context
of antecedent precipitation at the time they were captured.

NRCS Certified Wetland Delineations

Although not sought out, an NRCS wetland delineation was provided by a landowner for one
parcel of land. This NRCS Certified Wetland Delineation was used to identify wetlands that have
previously been determined to be “prior converted”. Prior converted croplands that are certified
by NRCS are exempt from wetland regulations administered by the USACE and EPA (Section
404 of the Clean Water Act). However, if the land changes to a non-agricultural use, or is
abandoned, according to the criteria established by the Corps and EPA, it may be regulated under
the CWA.

2.2 Field Analysis

Wetlands were delineated in accordance with guidelines provided in the Corps of Engineers
Wetlands Delineation Manual (Manual) (United States Army Corps of Engineers (USACE, 1987)
and the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Midwest
Region (Version 2.0) (Supplement) (USACE, 2010). Paired sample points were strategically
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located on those portions of the wetland boundaries that were least visibly defined terms of
landscape position (less topographic relief) and upland-wetland vegetation transition. Multiple
pairs of sample points were collected for wetlands with low relief, had problematic situations that
made delineation more challenging (e.g. farmed wetlands), or were of a size that warranted
additional sample locations (e.g. >5 acres).

An area is considered a wetland if it meets three USACE defined requisite criteria as provided in
the Manual and Supplement (USACE, 1987; 2010): hydrophytic vegetation, hydric soils, and
wetland hydrology. Wetland boundaries were delineated where all three criteria were present. A
Cowardin class was also assigned to each wetland in accordance with the Classification of
Wetlands and Deepwater Habitats of the United States (Cowardin et al.,1979). When applicable,
a hydrogeomorphic class (HGM) was assigned to the aquatic resources based on the primary
hydrodynamics. HGM classes considered included depressional, slope, and riverine as defined
in (Brinson, 1993).

Using best professional judgment, streams were delineated along the ordinary high water mark
(OHWM) as defined in 33 CFR 238.3(e) and based upon physical indicators mentioned in
Regulatory Guidance Letter 05-05 to the extent they could be deemed reasonably reliable and
established as a result of fluctuations in water (USACE, 2005).

Sampling points and wetland and stream boundaries were collected using a Global Navigation
Satellite System (GNSS) receiver capable of sub-meter horizontal accuracy. The resulting GNSS
data were used to generate the wetland delineation maps depicting wetlands and potential Other
Waters of the United States (OWUS) within the Study Area.

2.3 Vegetation

Species cover was recorded by vegetative stratum. The tree stratum is defined by the Supplement
(USACE, 2010) to be a woody stemmed plant with a trunk diameter at breast height (DBH) of
equal to or greater than 3 inches, regardless of height. The sapling and shrub stratum is defined
by the Supplement to be composed of woody-stemmed plants with a trunk DBH of less than 3
inches, regardless of height. The herbaceous stratum includes all non-woody-stemmed plants
regardless of height. Finally, the woody vine stratum includes all woody-stemmed vines,
regardless of diameter.

Each data point had the binomial scientific name and absolute cover of each species recorded
within a 30-foot radius for the tree stratum, 15-foot radius for the sapling and shrub stratum, 5-
foot radius for the herbaceous stratum, and 30-foot radius for the woody vine stratum. The
appropriate wetland indicator status was assigned to each plant species. Hydrophytic and non-
hydrophytic (or upland) species were differentiated by their respective indicator status per the
2018 National Wetland Plant List (USACE, 2020). A plant community meeting the requisite criteria
of the Rapid Test for Hydrophytic Vegetation, Dominance Test greater than 50 percent,
Prevalence Index less than or equal to 3.0, Morphological Adaptations, Wetland Non-Vascular
Plants, or Problematic Hydrophytic Vegetation was determined to meet the USACE criteria for
hydrophytic vegetation.

2.4 Soils

Hydric soil determinations were made according to criteria listed in the Manual (USACE, 1987)
Supplement (USACE, 2010), and Field Indicators of Hydric Soils in the United States: A Guide
for ldentifying and Delineating Hydric Soils, Version 8.2 (USDA-NRCS, 2018). Soil pits were
excavated to a depth necessary to confirm the presence or absence of hydric soil indicators, and
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the soil profile was described by horizon. Each horizon was evaluated for soil color, texture, and
the color, abundance, and contrast of redoximorphic features (mottles), and soil texture. Munsell
soil color charts were used to determine the color of the soil matrix and redoximorphic features.
The feel or ribbon test was used to determine soil texture. The soil profile was studied for hydric
soil indicators listed in the Manual and Supplement (USACE, 1987; 2010). If the soil profile
displayed one or more hydric soil indicators, a positive hydric soil determination was made.

2.5 Hydrology

Wetland hydrology was determined in the field using the primary and secondary hydrology
indicators listed in the Manual and the Supplement (USACE, 1987; 2010). If the area displayed
one or more primary hydrology indicators or two or more secondary hydrology indicators, a
positive hydrology determination was made.

3.0 Results

The following sections include an over-all summary of the data, including desktop review of
publicly available information, field delineation results, and descriptions of each of the aquatic
resources.

3.1 Desktop Analysis

An initial hydrology overview map was produced and evaluated to better understand the drainage
patterns and catchment areas that intersect the Study Area. The drainage patterns were found to
be consistent, generally flowing north to south throughout the Study Area. Basins were generated
as part of a separate hydraulics study and delineated above where logical centerline culverts
might be placed. The basin sizes ranged from approximately 3 to 1,200 acres and generally
increase in size from west to east and are useful in gaining a basic understanding the catchment
area and current landuse within each catchment (Figure 2).

A hillshade map overlaid with 1-foot contours is shown in Figure 3. Suspected drainage
improvements (i.e. ditching) based on sharp irregularities in the naturally rolling to flat topography
are noted and were investigated and confirmed in the field.

Precipitation was well below the 30-day rolling average and the antecedent precipitation was
considered drier than normal at the time the delineations were completed. The antecedent
precipitation was higher than normal throughout nearly the entire 2019 growing season which was
the second consecutive wettest year on record. In 2020, antecedent precipitation began the
growing season at below normal conditions but trended up towards the upper bounds of the
normal 30-day rolling average precipitation in early July. By early August 2020, antecedent
precipitation was below its normal range and this trend has continued for the subsequent growing
season periods (Appendix A: Antecedent Precipitation Conditions

Based on the past few years and sufficient period of dry conditions, cultivation would be expected
be more prevalent than usual in wetland areas that had not been cropped in recent years.

A hydric soil map was symbolized based on the percentages of hydric soils within each soil map
unit (Figure 4).

Table 1 summarizes soil map units within the Study Area and discloses what percentage of the
soils are determined to be hydric within a typical soil map unit according to the USDA-NRCS Web
Soil Survey (USDA-NRCS, 2020).
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Table 1. Soil Map Units Within the Study Area.

Map Unit Name Map Unit Percent of Slope Percent
Symbol Study Area (percent) Hydric
Egan-Chancellor silty clay loams EcB 26 Oto 4 33
Chancellor-Tetonka complex Ca 20 Oto2 30
Egan silty clay loam EaB 19 3to6 1
Wentworth-Chancellor silty clay loams WhA 11 Oto2 30
Wentworth silty clay loam WeA 8 Oto 2 8
Worthing silty clay loam Ws 3 Oto1l 97
Tetonka silt loam Te 3 Oto2 94
Baltic silty clay loam Mh 2 ponded 90
Egan-Wentworth-Trent complex EgB 2 2t06 6
Chancellor-Viborg silty clay loams Cd 2 - 57
Chancellor-Tetonka complex Cc 1 Oto 2 92
Egan-Shindler complex EsB 1 2t06 2
Wentworth-Trent complex WhA 1 Oto2 8
Huntimer silty clay loam HUA 1 Oto2 5

Historic aerials were considered from 1937, 1958, and 1976. The 1958 aerials were useful for
inferring historic ditch conditions as ditching efforts were not nearly as prevalent as they were by
1976. Also, the 1958 aerials were of high quality and spatial resolution suitable for aerial
interpretation whereas the 1937 aerial spatial resolution was too coarse for aerial interpretations.
Figure 5 includes the 1958 georeferenced aerial imagery including notes on areas of apparent
drainage improvements, whether or not they appear to have been made in a former tributary or
adjacent wetland, and whether or not they appeared to be present prior to 1958.

Sentinel-2 color infrared imagery was evaluated downgradient of the Study Area to the east of
Western Avenue supporting an inference that there is an apparent upland swale conveying only
ephemeral flow that outlets from the wetland complex between Louise Avenue and Western
Avenue. This analysis is further presented in Section 3.3.

3.2 Field Delineation

Forty six wetlands totaling 167.17 acres and three intermittent streams totaling 1.31 acres and
2,800 linear feet were delineated. Table 2 and
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maintenance dredging. Wetlands 2b-c is confined to the road ditch and drains into Wetland 2a.
At the time of the wetland delineation, cultivation was extending into Wetland 2a while only a
narrow upland vegetated buffer of 10-20 feet remained adjacent to I-1. Although not visited
beyond the Study Area, it is believed that I-1 would have intermittent discharge into Nine Mile
Creek in a typical year under current conditions; however, evidence might suggest this to be
augmented by a combination of increased runoff from agricultural drainage and development in
addition to ditching in two downstream areas that historically would not have met the current
definition of an intermittent tributary. These two areas include the ditch just north of 272" Street
and the drain to the west of I-29. In these two specific locations the 1958 aerial imagery indicate
evidence of ditching; however, it is not conclusive whether the ditching occurred through uplands
or within adjacent wetlands. Consequently, several NWI wetlands downstream of I-1 and prior to
its confluence with Nine Mile Creek have the “d” modifier. Additionally, the NHD has break in each
of these locations where it ends in a large depressional wetland to the north of 272" Street and
ends again just east of Interstate 29. South of the Study area, the wetland complex appears to be
more of a series of drained depressional wetlands. According to the NWPR, a tributary does not
lose its jurisdictional status if it contributes surface water flow to a downstream jurisdictional water
in a typical year even if the flow is conveyed through a channelized non-jurisdictional feature. As
such, it is anticipated that I-1 will be a jurisdictional (a)(2) feature, Wetland 2a will be a
jurisdictional (a)(4) feature, and Wetland 2b-c will be an exempt (b)(5) features as defined in the
NWPR.

Wetland 3 is located to the north of County Road 106 and drains generally south into the road
ditch. An upland area is located in the road ditch north of County Road 106 between Wetland 3
and Wetland 2 / I-1. Wetland 3a consists of a broad natural sloped wetland that is typically
cultivated. Wetland 3b is a wetland located completely within a road ditch and conveys overflow
from wetlands to the north. No NW!I or other indicator is present that would suggest wetland was
supported in this location prior to construction of the road ditch. Wetlands 3c-e are depressional
wetlands that have been patrtially drained toward the County Road 106 road ditch. A ditch/drain
is also located to the northwest of these wetlands; however, based on the topographical contours,
the drain to the northwest appears to drain the NWI to the northwest of the Study Area and not
the wetlands within the Study Area. Furthermore, the ditch/drain to the northwest of the Study
Area appears to have been cut through an area that did not once have a tributary or adjacent
wetland based on 1958 aerial images and soil mapping. It is anticipated that Wetland 3a and 3c-
e would be exempt (b)(1) features and Wetland 3b would be an exempt (b)(5) feature as defined
in the NWPR.

Wetland 4 appears to be an artificial wetland that has formed within the road ditch of County Road
106. No NWI or other indicator is present that would suggest wetland was supported in this
location prior to construction of the road ditch and thus it is anticipated to be an exempt (b)(5)
feature as defined in the NWPR.

Wetland 5 is a broad sloped wetland that extends from inside a shelterbelt and drains to the
southwest beyond the Study Area through a cultivated farm field. Reed canary grass was the
dominant understory herbaceous vegetation within the portion of the wetland within the
shelterbelt. Based on the aerial imagery time series available using Google Earth, the majority of
the years do not appear to have indicators of saturation which suggests that Wetland 5 does not
have an adjacent connection to I-1 to the southwest. It is anticipated that Wetland 5 would be an
exempt (b)(1) feature as defined in the NWPR.

Wetland 6 begins at the driveway located near Station 127+00 and continues to drain east
throughout the Study Area to where surface water would overflow and eventually drain under
Western Avenue at a crossing to the south of the Study Area. This wetland is comprised of a
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broad sloped wetland with a patchwork of poorly defined depressional wetlands. Wetland 6a
consists of a depressional wetland located within a pasture.

July 2021

The hydrology of wetland 6a has been impacted by construction of a stock watering
dugout.

Wetland 6b is a broad slope wetland that has no closed contours but also little gradient.
Wetland 6¢ is a higher gradient slope wetland that resembles a maintained agricultural
drainage ditch and conveys runoff from the adjacent cultivated cropland southeast into
Wetland 6b.

Wetland 6d is a depressional wetland just west of Louise Avenue as exhibited by the NWI
and topographic contours; however, has retained little water storage capacity due to
maintaining positive drainage up to and through the culvert under Louise Avenue.
Wetland 6e is a broad sloped wetland that drains west to east while passing through a
patchwork of hay land, horse pasture, and recently abandoned cropland.

Wetland 6f is a small outlier forested portion of the wetland. Based on a review of historic
aerial imagery, there is convincing evidence of this wetland expanding and also becoming
wetter as development in south Sioux Falls has continued. Within the undeveloped area
just south of West 95™ Street is a recently abandoned crop field that was not planted last
year and does not appear as though it will be planted this year due to wetland area
expanding and becoming more wet, likely as a result of recent development despite drier
than normal conditions.

Wetland 6gq is a ditched sloped wetland within what appears to be a recently abandoned
cultivated field and drains what was formerly a depressional wetland to the south of the
Study Area.

Wetland 6h is a recently ditched wetland area and comprises the outlet for the constructed
Landscape Garden Center stormwater pond that lies just south of the Study Area.
Wetland 6i is an excavated stock pond which is offset from the drainage and thus is
anticipated to be an exempt (b)(8) feature.

Wetland 6j is a narrow drainage that has the appearance of being ditched in the past. The
wetland area transitions from broad to narrow as a result of past ditching in addition to an
increase of gradient through this area as indicated by the contours.

Wetlands 6k and 6l are stormwater detention ponds that moderate the runoff coming in
from the schools to the north. Based on the NWI, soils, and 1958 aerial imagery, these
ponds appear to have been constructed in upland and thus are anticipated to be exempt
(b)(10) features as defined in the NWPR. These stormwater detention ponds and Wetland
6j outlet into Wetland 6m.

Wetland 6m is a large depressional wetland that is better defined and has greater
topographic storage capacity than other depressional wetlands within the system. The
NWI has mapped Wetland 6m as a PEMAd; however, even under dryer than normal
conditions at the time of the wetland delineation, it currently has the appearance of a
PEMCd suggesting that more water is being drained into it as a result of south Sioux Falls
development. Wetland 6m has an outlet that has likely been improved to better convey
surface water though a structure under Western Avenue. However, there is evidence
which suggests there is only an ephemeral surface flow regime draining under Western
Avenue to the south of the Study Area as determined using Sentinel 2 Imagery. A sample
point taken beyond the Study area and to the east of Louise Avenue shows that the soils
are not hydric at this location and based upon field observations it did not appear as though
a wetland vegetation community would be supported under typical circumstances.
Common ruderal species found to be growing in other farmed wetlands throughout the
Study Area including yellow nutsedge and barnyard grass were completely absent from
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the sample point location and corn did not have even slight discoloration (see photo 43 in
Error! Reference source not found.) as was commonly observed in other farmed
wetlands during the course of the wetland delineations.

The Wetland 6 drainage is comprised of a soil map unit that is considered predominantly non-
hydric with a couple isolated predominantly hydric map units and the 1958 aerial imagery has
evidence of ditching in areas that do not appear to be former tributaries. As previously mentioned,
surface flow that would outlet from this system under normal precipitations events appears as
though it would have ephemeral flow and there was an apparent upland break beyond the Study
Area which severs it from the nearest intermittent tributary. Thus, it is believed that this system
may not meet the definition of an intermittent tributary or an adjacent connection to an intermittent
tributary in accordance with the NWPR and thus the evidence may suggest it to be an exempt
(b)(1) feature and as stated earlier, the stormwater detention ponds that discharge into this system
are anticipated to be exempt (b)(10) features and the excavated stock pond is anticipated to be
an exempt (b)(8) feature as defined in the NWPR.

Segment 1 (Western to Cliff Avenue)

Wetland 7 is located within an agricultural drainage ditch where a narrow strip of wetland
vegetation remains. Based on field observation it was evident that the ditch was created and
maintained to promote efficient drainage. Aerial imagery from 1958 indicates that the wetland is
not a former tributary that has been ditched or relocated nor does there appear to be an adjacent
wetland. No NWI or NHD blue line is present through this wetland. Soils data indicate that the
ditch initiates near a soil map unit classified as Egan-Chancellor silty clay loam which is 33%
hydric and then drains through a soil map unit classified as Wentworth silty clay loam where the
sample points were located which is just 8% hydric. The NRCS soil mapping lacks a linear sail
series that would be indicative of a former tributary. A predominantly non-hydric soil map unit is
mapped within the Study Area and even downslope of the Study Area on a number of occasions
where the ditch is located prior to the point at which a tributary or adjacent wetland becomes
apparent. This evidence supports the presumption that there was no tributary or adjacent
wetlands where this ditch was cut and that the ditch was cut in upland in order to drain a poorly
drained area to the north of the Study Area and thus is anticipated to be an exempt (b)(5) feature
as defined in the NWPR.

Wetlands 8, 9 and 10 are a complex of farmed depressional wetlands that have previously been
ditched and identified and NRCS as prior converted wetlands. Maintenance dredging of ditches
throughout Wetland 8 and 9 had recently occurred in early 2021 prior to the field visit. Due to their
designation as prior converted wetlands by NRCS and currently used for agricultural production
(i.e. not abandoned), these wetlands are expected to be exempt (b)(6) features as defined in the
NWPR.

Wetlands 11 and 12 are stormwater retention ponds that retain and moderate the flow of
stormwater runoff from Walmart to the north. These stormwater facilities appear to have been
constructed in upland and thus are anticipated to be exempt (b)(10) features as defined in the
NWPR.

Wetland 13 appears to be an excavated pond that had previously been constructed in an upland
area. As such it is anticipated to be an exempt (b)(8) feature as defined in the NWPR.

Wetland 14 is a stormwater retention pond that retains and moderates the flow of stormwater
runoff from the commercial development to the northeast. Based on a review of aerial imagery in
Google Earth, the pond was constructed between 2007 and 2010 in what appears to be an upland
area at that time. As such it is anticipated to be an exempt (b)(10) feature as defined in the NWPR.
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Wetland 15 is comprised of an excavated stormwater pond north of 85" Street (15b) which is
conveyed through a culvert into a drainage ditch to the south of 85™ Street (15a). The drainage
ditch was evident within the 1958 aerial image and was cut to aid in drainage of a 5-10 acre
depressional area located just south of 85" Street. The drainage ditch does not appear to be an
alteration or relocation of a former tributary or cut within an adjacent wetland, but rather was cut
through an upland area as evidenced by the distinct unnatural change in contours. A previous
jurisdictional determination noted that Wetland 15a had less than seasonal intermittent flow
(NWO-2016-2400-PIE) which is likely true as it is fed by two stormwater ponds that appear to
have been constructed in upland. It is anticipated that Wetland 15b would be an exempt (b)(10)
feature while Wetland 15a would be comprised of both exempt (b)(1) or (b)(5) features as defined
in the NWPR.

Wetland 16 is an excavated stormwater pond that receives hydrology from storm sewer that
discharges storm runoff from the multifamily residential developments to the west and southwest.
Based on a review of historic aerials, NWI, and NRCS soil mapping, it appears as though this
wetland was constructed in upland and it is anticipated to be an exempt (b)(10) feature as defined
in the NWPR.

Wetland 17 is an excavated stormwater pond that receives stormwater overflow from Wetland 16.
Wetland 17 appears to be rather deep and thus likely has a permanent pool due to having an
exposed groundwater table. This wetland contains compensatory wetland mitigation that was
constructed to offset permanent fills to wetlands associated with NWO-2012-00424-PIE. Due to
the compensatory wetland mitigation located within this wetland, a 404 permit would need to be
obtained for any dredge or fill activity regardless of whether this wetland is jurisdictional.

Wetland 18 is comprised of a series of excavated stormwater facilities.

e Wetland 18a-b are ponds that receive stormwater overflow from Wetland 17 as well as
overland flow from the adjacent residential lots. Wetland 18a contains compensatory
wetland mitigation that was constructed to offset permanent fills to wetlands associated
with NWO-2012-00424-PIE. Wetland 18b contains compensatory wetland mitigation that
was constructed to offset permanent fills to wetlands associated with NWO-2003-30476-
PIE. Due to the compensatory wetland mitigation located within this wetland, a 404 permit
would need to be obtained for any dredge or fill activity regardless of whether Wetland
18a-b is jurisdictional.

e Wetland 18c-f drains through culverts into 18g and all but Wetland 18c are within
stormwater facilities managed by the City.

e Wetland 189 drains under Cliff Avenue via culvert in a southeasterly direction which outlets
east of Cliff Avenue and just south of the Study Area. The City of Sioux Falls Utility
Mapping GIS Application' can be used to conceptualize the stormwater management
infrastructure in this area. Based on a review of historic aerials and lack of NWI in this
area, it appears as though this Wetland 18 c-f was constructed in upland.

The NRCS soil mapping lacks a linear soil series that would be indicative of a former tributary and
the majority of soils are mapped as predominantly non-hydric with only a small map unit of
Worthing soils (predominantly hydric) that is bisected by Cliff Avenue. This evidence supports the
presumption that there was no tributary or adjacent wetlands where these stormwater facilities

Ihttps://gis.siouxfalls.org/HtmlI5Viewer/Index.html?configbase=https://gis.siouxfalls.org/Geocortex/Essenti
als/REST/sites/lUMA/viewers/UMA/virtualdirectory/Resources/Config/Default
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were created.? Besides those areas constructed for wetland mitigation (18a-b), it is anticipated
that these wetlands will be exempt (b)(10) features as defined in the NWPR.

Wetland 19 consists of a stormwater pond (19a) and a poorly defined depressional wetland that
has little remaining water storage capacity as a result of former ditching toward Wetland 18. There
is no apparent surface wetland connection between Wetland 19 and other wetlands. There is no
NWI and the soils in the area are predominantly non-hydric. Based on the evidence, it is
anticipated that Wetland 19a will be an exempt (b)(10) feature while Wetland 19b will be an
exempt (b)(1) feature as defined in the NWPR.

Wetland 20 appears to have formed within a former upland area incidental to previous
construction activity. There is no NWI and the soils in the area are mapped as predominantly non-
hydric (although have since been disturbed during construction). The 1958 imagery does not
include signatures that would indicate the presence of a wetland or tributary in this area. Based
on the evidence, it is anticipated that Wetland 20 will be an exempt (b)(9) feature as defined in
the NWPR.

Wetland 21 and 22 are both excavated ponds surrounded by access roads. No culvert/outlet
structure was observed in Wetland 21. Wetland 22 overflows into a ditch that drains toward the
Cliff Avenue to the east. These wetlands may provide stormwater retention functions; however,
they appear to have formed incidental to previous construction activity for the purpose of obtaining
fill material. There are no NWI wetlands and the soils in the area are mapped as predominantly
non-hydric (although have since been disturbed during construction). The 1958 imagery does not
include signatures that would indicate the presence of a wetland or tributary in this area. Based
on the evidence, it is anticipated that Wetland 21 and 22 will be either exempt (b)(9) or (b)(10)
features as defined in the NWPR.

Segment 3 (Cliff Avenue to Southeastern Avenue)

Wetland 23 is comprised of a complex of depressional and slope wetland.

e Wetland 23a is a depressional wetland situated within a predominantly hydric soil
(Worthing). Wetland 23a receives hydrology from adjacent runoff, primarily from storm
discharge out letting from under CIliff Avenue. Wetland 23a drains south via ditch that was
cut parallel to Cliff Avenue during the CIliff Avenue reconstruction project (NWO-2014-
0601-PIE). Wetland 23a was previously determined to be jurisdictional due to an abutting
connection to Spring Creek. The prior jurisdictional determination (NWO-2014-0601-PIE)
describes this reach of Spring Creek as an ephemeral tributary which would not be
jurisdictional in accordance with the NWPR. Regardless of the statements made about
Spring Creek being ephemeral in the prior jurisdictional determination, Wetland 23a and
Wetland 23b drain south until the point at which an intermittent reach of Spring Creek
initiates and thus it is anticipated that Wetlands 23a and 23b will meet the definition of
jurisdictional (a)(4) features as defined in the NWPR.

e Wetland 23c is a depressional wetland situated in a predominantly hydric Tetonka silt loam
soil map unit and connects to Wetland 23b via narrow drain. The drain appears to be
natural and if improvements have been made, they are minor as there are no distinct /
irregular change in contours. According to the definition of “adjacent” in the NWPR,
“‘wetlands cannot be adjacent to other wetlands; they can only be adjacent to territorial
seas a traditional navigable water, a tributary, or a lake, pond, or impoundment of a

2 hitps://www.federalregister.gov/d/2020-02500/p-417

July 2021 11


https://www.federalregister.gov/d/2020-02500/p-417

Wetland Delineation Report | South Veterans Parkway
Results

jurisdictional water”.® For this reason, Wetland 23c is anticipated to be an exempt (b)(1)
feature as defined in the NWPR. Also as stated in the NWPR there appears to be no direct
hydrologic surface connection in a typical year to an adjacent jurisdictional water.

e Wetland 23d has the appearance of a stormwater retention pond and was constructed
within and adjacent to a naturally depressional wetland. Wetland 23d outlets via ditch cut
between two apartment buildings and then drains south where it reaches Wetland 23b via
ditch at the north end of the Study Area. The ditch does not appear to be constructed
within or a relocation of a tributary but rather appears to have been cut through an upland
area. The soil map unit is comprised of soils that are just 1% hydric, the 1958 aerials do
not have any indication of a wetland drain connecting Wetland 23d to Spring Creek, and
most convincing is the distinct / irregular appearing contours just west of the apartment
complex. For these reasons, it is believed that Wetland 23d would meet the definition of
an exempt (b)(1) feature as defined in the NWPR.

Wetland 24 is comprised of two depressional wetlands.

o Wetland 24a is a depressional wetland that has no remaining topographic storage as a
result of being ditched. The ditch cut on the south side of the wetland conveys surface
flow to the southwest into the Spring Creek wetland complex beyond the Study Area. The
ditch was cut through and upland soil map unit (Egan silty clay loam) and there is no
indication in the 1958 aerial imagery that it was constructed within a former tributary,
relocates a tributary, or was constructed in an adjacent wetland. There are distinct /
irregular appearing contours that were visible during the field observations that suggest it
was cut through upland to improve drainage of the depressional wetland. For these
reasons, it is believed that the Wetland 24 depressions would meet the definition of
exempt (b)(1) features as defined in the NWPR.

e Wetland 24b-c is a depressional wetland bisected by the railroad. This wetland outlets to
the west and into Wetland 24a through a naturally appearing drain that has only
undergone minor improvements (if any) as there are no distinct / irregularities in the
contours.

Wetland 25 is a farmed depressional wetland that receives water from adjacent sheet flow as well
as ephemeral concentrated flow from the improved swale to the north. A ditch has been cut
through this wetland and drains south and therefore little to no water storage capacity remains.
The drain to the south was determined to be upland and thus would not have an adjacent
connection to a jurisdictional feature. For this reason, it is believed that Wetland 25 would meet
the definition of an exempt (b)(1) feature as defined in the NWPR.

Wetland 26 is comprised of a wetland drain (Wetland 26a) that conveys water from a depressional
wetland north of the Study Area into a large depressional wetland just east of Southeastern
Avenue (Wetland 26b-c).

e Based on a review of aerial imagery, soils mapping (partially hydric), and field
observations it is likely although not conclusive that Wetland 26a has formed as a result
of ditching through an upland area.

e Wetland 26b-c is a large depressional wetland situated in a predominantly hydric soil map
unit. There appears to be little if any drainage improvements to this wetland. Wetland 26
may be adjacent to other depressional wetlands; however, it does not appear to be
adjacent to jurisdictional waters. As earlier stated, according to the definition of “adjacent”
in the NWPR, “wetlands cannot be adjacent to other wetlands; they can only be adjacent

3 https://www.federalreqgister.qov/d/2020-02500/p-288
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to territorial seas, a traditional navigable water, a tributary, or a lake, pond, or
impoundment of a jurisdictional water. It is anticipated that Wetland 26a would meet the
definition of an exempt (b)(5) feature while 26b-c would meet the definition of and exempt
(b)(1) feature as defined in the NWPR.

Wetland 27 is a recently excavated stormwater pond, most of which appears to have been
constructed in an upland area. The area is comprised of predominantly nonhydric soils and based
on a review of an aerial imagery time-series of the area prior to construction of the pond, there is
only minor portions of the pond’s footprint that has signatures of saturation or crop stress. As such
it is anticipated to be an exempt (b)(10) feature as defined in the NWPR.

Wetland 28 is comprised of a farmed slope wetland (28a) that drains into a depressional wetland
(28b) situated in an unmanaged grassland area within a cultivated landscape. This wetland does
not have an apparent outlet where surface water would exit under typical conditions. It is
anticipated that this feature would meet the definition of an exempt (b)(1) feature as defined in
the NWPR.

Wetland 29 is a natural depressional wetland situated in an unmanaged grassland area. This
wetland does not have an apparent outlet where surface water would exit under typical conditions.
It is anticipated that this feature would meet the definition of an exempt (b)(1) feature as defined
in the NWPR.

Segment 4 (Southeastern Avenue to 57" Street)

Wetland 30 is an excavated stormwater pond that appears to have been constructed in an upland.
based on an aerial imagery time-series review using Google Earth. Its primary water source is
storm runoff from the substation to the north which was constructed in a former depressional
wetland. It is anticipated that this feature would meet the definition of an exempt (b)(10) feature
as defined in the NWPR.

Wetland 31 is a farmed depressional wetland. The boundary of this wetland was determined via
desktop analysis as the field was being actively sprayed at the time of the wetland delineation.
Based on an aerial review and several tile outlets observed draining into the unnamed tributary
to Spring Creek to the east during a previous wetland delineation (NWO-2018-1979-PIE), it is
presumed that this wetland is affected by subsurface drainage tile. Due to having closed contours
and consistent signatures of crop stress and/or saturation on aerial images within Google Earth,
it is likely that the wetland is only partially drained and hydric soils and wetland vegetation would
be supported if left unmanaged. It is anticipated that this feature would meet the definition of an
exempt (b)(1) feature as defined in the NWPR.

Wetland 32 is a depressional wetland that has undergone prior excavation likely to develop it as
a stock watering area. It appears to be spatially isolated from any potentially jurisdictional waters
and thus is anticipated that this feature would meet the definition of an exempt (b)(1) feature as
defined in the NWPR.

Wetland 33 is a depressional wetland that had previously been delineated and determined to be
non-jurisdictional (NWO-2018-1979-PIE). This wetland has permanent emergent vegetation
throughout and is surrounded by cultivated cropland. It is anticipated that this feature would meet
the definition of an exempt (b)(1) feature as defined in the NWPR.

Intermittent Stream 2 (I-2) is an unnamed tributary that flows into a recently authorized and
constructed (2020) City regional stormwater retention pond (NWO-2018-1979-PIE). I-2 was
previously determined to be a jurisdictional feature and is anticipated to meet the definition of a
jurisdictional (a)(2) feature as defined in the NWPR.
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Wetland 34 is the recently authorized and constructed (2020) City regional stormwater detention
pond (NWO-2018-1979-PIE). The boundary of this wetland was desktop determined based on
the pool elevation within the engineering design file for the regional stormwater pond. All impacts
to jurisdictional wetland present within the pond have previously been mitigated. Since wetland
34 was constructed in a jurisdictional wetland, it is anticipated that it would remain jurisdictional
as an (a)(3) feature as defined in the NWPR.

Wetland 35 is a farmed depressional wetland that had previously been delineated and determined
to be non-jurisdictional (NWO-2018-1979-PIE). It is anticipated that this feature would meet the
definition of an exempt (b)(1) feature as defined in the NWPR.

Intermittent Stream 3 drains in a southernly direction under east 69" Street and continues south
with abutting riverine fringe wetland. 1-3a and I-3b are stream reaches to the south and north of
east 69" Street, respectively. I-3b currently functions as a remnant channel as a stormwater pond
was constructed to the north and outlets to the west of where the original flowpath was. -3 is
anticipated to meet the definition of a jurisdictional (a)(2) feature.

Wetland 36 is a wetland complex that is adjoined to I-3. Wetland 36f is a recently constructed
(2015) City regional stormwater retention pond. The pond outlets into Wetland 36d which is
adjacent to I-3. Wetland 36e is a sloped wetland that conveys surface and shallow subsurface
flow from the surrounding cropland which is currently producing alfalfa field. Wetland 36b and
36¢ are abutting riverine fringe wetlands to the south of east 69" Street. Wetland 36a is a
depressional wetland that has been ditched into I-3a. Based on a review of aerial imagery and
considering the close proximity of Wetland 36a to I-3a, the ditch appears to have been constructed
within the adjacent fringe wetland and thus is anticipated to meet the definition of a jurisdictional
(a)(4) feature as defined in the NWPR. Wetland 36b-e are also anticipated to meet the definition
of jurisdictional (a)(4) features as defined in the NWPR. Since wetland 36f was constructed in a
jurisdictional wetland, it is anticipated that it would remain jurisdictional as an (a)(3) feature as
defined in the NWPR.

Wetland 37 is comprised of depressional wetland located to the north of 69" Street and has
previously been bisected by 69™ Street. There was no culvert observed under 69" Street at the
time of the wetland delineation and no culvert is shown in the City of Sioux Falls Utility Mapping
GIS Application!. For this reason, Wetland 37 and 38 are not thought to have a surface
hydrological connection during a typical year. A subsurface tile intake was observed within
Wetland 37a and based on the topography, it likely outlets to the north outside the Study Area. It
is anticipated that Wetland 37a would meet the definition of an exempt (b)(1) feature as defined
in the NWPR. Wetland 37b is a wetland that has formed within the road ditch and conveys water
into Wetland 37a via culvert under SD Highway 11. It is anticipated that Wetland 37b would meet
the definition of an exempt (b)(5) feature as defined in the NWPR.

Wetland 38 is comprised of a series of connected depressional wetlands. Wetland 38a was
previously delineated and a jurisdictional determination concluded it was non-jurisdictional as it
lacked a connection to wetlands or other waterways, had well-defined upland breaks, and was
not reasonably in close proximity to jurisdictional waters (NWO-2016-1668-PIE). Except for
portions within road ROW, Wetland 38a has since been filled, likely for commercial development.
Wetland 38a is hydrologically connected to Wetland 38c via culvert under SD Highway 11.
Wetland 38b are wetlands that have formed within the road ditch and drain into Wetland 38c.
Wetland 38c is a depressional wetland that outlets into a farmed sloped wetland (38d) that drains
south into the depressional Wetland 38e. Wetland 38e then outlets into a road ditch wetland (38f)
which conveys water to depressional Wetland 38g. Wetland 38g outlets into a road ditch that
would convey any overflow into Spring Creek south beyond the Study Area. There is no evidence
suggesting that the road ditch to the south of the Study Area was constructed within an area that
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once had a tributary or an adjacent wetland. It is anticipated that Wetland 38a, 38c, 38d, 38e, and
38g would meet the definition of an exempt (b)(1) features and Wetland 38b and 38f would meet
the definition of exempt (b)(5) features as defined in the NWPR.

Wetland 39 is comprised of a wetland within the road ditch (39a) that conveys water into a
depressional Wetland 39b on the east side of SD Highway 11. Wetland 39b and 38g historically
were a single depressional wetland; however, there was no centerline culvert through SD
Highway 11 observed in this area and thus would not have a surface water connection in a typical
year. Rather, the overflow from these depressions drains south through the road ditch and into
Spring Creek beyond the Study Area. There is no evidence suggesting that the road ditch to the
south of the Study Area was constructed within an area that once had a tributary or an adjacent
wetland. It is anticipated that Wetland 39a would meet the definition of an exempt (b)(5) feature
while Wetland 39b would meet the definition of an exempt (b)(1) feature as defined in the NWPR.

Wetland 40 is a depressional wetland with cultivated farmland extending into the exterior of the
wetland. It does not appear to be adjacent to other jurisdictional features and surface water is
presumed to overflow from this wetland only during abnormally wet periods. It is anticipated that
this wetland would meet the definition of an exempt (b)(1) feature as defined in the NWPR.

Wetland 41 is a depressional wetland within cropland that is currently being used to produce
alfalfa. The wetland was actively being filled in areas beyond the Study Area at the time of the
delineation in preparation for a residential development. It does not appear to be adjacent to other
potentially jurisdictional features as surface water is presumed to overflow from this wetland only
during abnormally wet periods. It is anticipated that this feature would meet the definition of an
exempt (b)(1) feature as defined in the NWPR.

Wetland 42 appears to be a wetland that had incidentally formed within the ditch to the east of
SD Highway 11 and south of 57 Street. Based on the 1958 aerial imagery, this wetland is located
where the original SD Highway 11 alignment was. Wetland 42 was previously identified as an
exempt (b)(5) feature (N\WO-2020-01148-PIE).

Wetland 43 initiates at the City-managed stormwater control facility north of 57 Street and west
of SD Highway 11. Wetland 43c consists of a stormwater retention pond and outlets into Wetland
43b which then flows under 57t Street via culvert and into Wetland 43a. Wetland 43a drains south
through the road ditch and outside the Study Area. Wetland 43a laterally extends from the SD
Highway 11 road ditch and beyond the Study Area to the west. Based on a review of an aerial
imagery time series using Google Earth, Wetland 43a appears to have increased in size and
wetness, likely as a result of the additional runoff coming from recently developed land within its
overall catchment, particularly the development to the east of Harmodon Park. Itis likely that there
is intermittent surface flow during a typical year through Wetland 43 considering its catchment
size and the continuous dense cattail vegetation within the west SD Highway 11 road ditch. The
road ditch conveys drainage to the south beyond the Study Area to where it crosses under SD
Highway 11 next to Frankman Motor Company and outlets into an NHD line classified as
intermittent. Although the road ditch along SD Highway 11 is cut through soil map units that are
predominantly non-hydric, based upon a review of the 1958 aerial image there is a clear signature
of a linear feature that was either a slope wetland or intermittent tributary meandering to the
northeast of the 57" Street and SD Highway 11 intersection. For this reason, it can be presumed
that the SD Highway 11 road ditch was constructed in either an intermittent tributary or adjacent
wetland. Wetland 43a-b is anticipated to be comprised of a jurisdictional (a)(2) tributary and
jurisdictional (a)(4) adjacent wetland. Since wetland 43c was constructed in either an intermittent
tributary or adjacent wetland, it is anticipated that it would remain jurisdictional as an (a)(3) feature
as defined in the NWPR.
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Wetland 44, 45 and 46 are all spatially isolated wetlands that have formed incidentally within the
west road ditch of the existing Veterans Parkway. It is anticipated that these wetlands would meet
the definition of exempt (b)(5) features as defined in the NWPR.
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Table 2. Summary of Wetlands

Feature Area Latitude Longitude Cowardin HGM Jurisdictional Water Type** NWI Identifier**
(acres) (Dec Deg) (Dec Deg) Classification Classification* Status**

0la 0.61 43.461458 | -96.793312 | PABFx NA Exempt (b)(10) PABFx
01b 0.41 43.461242 | -96.792607 | PABFx NA Exempt (b)(10) PABFx
0lc 0.64 43.461587 | -96.792597 | PABFx NA Exempt (b)(10) PABFx
01d 0.17 43.461106 | -96.793199 | PEMAX NA Exempt (b)(5) None
Ole 0.07 43.461065 | -96.791516 | PEMAX NA Exempt (b)(5) None
01f 0.02 43.461582 | -96.79191 PEMAX NA Exempt (b)(5) None
0lg 0.05 43.461038 | -96.790184 | PEMAX NA Exempt (b)(5) None
01h 0.06 43.460822 | -96.790525 | PEMAX NA Exempt (b)(5) None
01i 0.02 43.461028 | -96.789289 | PEMAX NA Exempt (b)(5) None
01 0.08 43.461022 | -96.787991 | PEMAX NA Exempt (b)(5) None
01k 0.40 43.461019 | -96.785554 | PEMAX NA Exempt (b)(5) None
01l 0.19 43.460798 | -96.785454 | PEMAX NA Exempt (b)(5) None
01lm 0.25 43.461646 | -96.786562 | PEMCd Depressional Exempt (b)(2) PEMCd
02a 0.34 43.461459 | -96.782553 | PEMC Slope Jurisdictional | (a)(4) PEMC
02b 0.03 43.460985 | -96.783125 | PEMAX NA Exempt (b)(5) None
02c 0.01 43.460975 | -96.782568 | PEMAX NA Exempt (b)(5) None
03a 0.76 43.461356 | -96.781037 | PEM1A Slope Exempt (b)(1) None
03b 0.19 43.460967 | -96.779037 | PEMAX NA Exempt (b)(5) None
03c 2.10 43.461781 | -96.777206 | PEMCd Depressional Exempt (b)(2) PEMCd
03d 1.08 43.462028 | -96.778544 | PEMAd Depressional | Exempt (b)(2) PEMAd
03e 3.66 43.463064 | -96.776506 | PEMCd Depressional Exempt (b)(2) PEMCd
4 0.02 43.460766 | -96.779726 | PEMAX NA Exempt (b)(5) None

5 0.12 43.460542 | -96.77961 | PEMA Slope Exempt (b)(1) None
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Feature

Area

(acres)

Latitude
(Dec Deg)

Longitude
(Dec Deg)

Cowardin

Classification

HGM

Classification*

Jurisdictional

Status**

Water Type**

NWI Identifier***

06a 4.01 43.463132 | -96.773769 | PEMC/ABFx | Depressional Exempt (b)(1) PEMC/ABFx
06b 4.61 43.463572 | -96.7701 PEMA Slope Exempt (b)(2) None
06¢c 0.25 43.464507 | -96.769415 | PEMAd Slope Exempt (b)(1) None
06d 2.05 43.463605 | -96.768186 | PEMCd Depressional Exempt (b)(2) PEMC
06e 24.23 43.464109 | -96.761864 | PEMAd Slope Exempt (b)(2) None
06f 0.49 43.463968 | -96.764676 | PFOA Slope Exempt (b)(1) None
06g 0.38 43.463451 | -96.761257 | PEMCd Slope Exempt (b)(2) PEMCd
06h 0.16 43.463414 | -96.759107 | PEMCd Slope Exempt (b)(2) None
06i 0.23 43.463883 | -96.756911 | PABFx Depressional Exempt (b)(8) PABFx
06j 1.09 43.463772 | -96.753937 | PEMAX Slope Exempt (b)(1) None
06k 0.88 43.464803 | -96.751819 | PEMCx NA Exempt (b)(10) None
06l 0.96 43.465065 | -96.750121 | PEMCx NA Exempt (b)(10) None
06m 423 43.464057 | -96.750707 | PEMCd Depressional Exempt (b)(2) PEMAd
7 0.25 43.466888 | -96.740948 | PEMAX Slope Exempt (b)(5) None
08a 1.38 43.468738 | -96.736172 | PEMAd Depressional Exempt (b)(6) None
08b 1.70 43.468741 | -96.733955 | PEMAd Depressional Exempt (b)(6) None
08c 0.97 43.469169 | -96.732405 | PEMAd Depressional Exempt (b)(6) PEMAd
08d 0.25 43.469754 | -96.733485 | PEMAX NA Exempt (b)(6) None

9 2.94 43.470551 | -96.73084 PEMAd Depressional Exempt (b)(6) PEMAd
10 1.26 43.470935 | -96.728257 | PEMAd Depressional Exempt (b)(6) None
11 0.39 43.471175 | -96.730759 | PUBCXx NA Exempt (b)(10) None
12 0.45 43.471484 | -96.729393 | PUBCx NA Exempt (b)(20) None
13 0.17 43.472373 | -96.726717 | PEMCx Depressional Exempt (b)(8) None
14 0.39 43.47392 -96.724042 | PEMCx NA Exempt (b)(10) None
15a 0.39 43.473575 | -96.723643 | PEMAX Slope Exempt (b)(1) and/or (b)(5) | None
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Feature Area Latitude Longitude Cowardin HGM Jurisdictional Water Type** NWI Identifier***
(acres) (Dec Deg) (Dec Deg)  Classification Classification* Status™*
15b 0.28 43.475479 | -96.722535 | PEMCx NA Exempt (b)(10) PEMCx
16 0.16 43.477121 | -96.720646 | PEMAX NA Exempt (b)(10) None
17 1.36 43.477865 | -96.719763 | PEMCx NA Jurisdictional | compensatory None
V\(etland mitigation
site
18a 0.18 43.478484 | -96.719141 | PEMCx NA Jurisdictional | compensatory None
wetland mitigation
site
18b 0.84 43.478945 | -96.717994 | PEMCx NA Jurisdictional | compensatory None
wetland mitigation
site
18c 0.67 43.47911 -96.716647 | PEMCx NA Exempt (b)(10) None
18d 1.85 43.479731 | -96.714297 | PEMCx NA Exempt (b)(10) None
18e 1.29 43.480277 | -96.712298 | PEMCx NA Exempt (b)(10) None
18f 1.23 43.480545 | -96.711164 | PUBCx NA Exempt (b)(10) None
18g 6.54 43.479396 | -96.710953 | PEMCd Depressional Exempt (b)(10) PEMCd
19a 0.08 43.477683 | -96.717784 | PEMCx NA Exempt (b)(20) None
19b 0.81 43.477949 | -96.71851 PEMAd Depressional Exempt (b)(2) None
20 0.21 43.478532 | -96.714765 | PEMAX NA Exempt (b)(9) None
21 1.10 43.479852 | -96.711729 | PEMAX NA Exempt (b)(9) None
22 0.86 43.480206 | -96.709884 | PEMAX NA Exempt (b)(9) None
23a 1.19 43.481141 | -96.707126 | PEMC Depressional Jurisdictional | (a)(4) PEMC
23b 6.26 43.480951 | -96.705517 | PEMA Slope Jurisdictional | (a)(4) None
23c 1.26 43.481768 | -96.702129 | PEMAd Depressional Exempt (b)(2) None
23d 0.76 43.482596 | -96.702598 | PEMCx NA Exempt (b)(1) None
24a 2.13 43.48193 -96.699957 | PEMAd Depressional Exempt (b)(2) None
24b 2.27 43.482362 | -96.698023 | PEMC Depressional Exempt (b)(1) PEMC
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Feature

Area

(acres)

Latitude
(Dec Deg)

Longitude
(Dec Deg)

Cowardin
Classification

HGM
Classification*

Jurisdictional
Status**

Water Type**

NWI Identifier***

24c 0.99 43.481923 | -96.697265 | PEMC Depressional Exempt (b)(2) PEMC
25 0.47 43.481698 | -96.695711 | PEMAd Depressional Exempt (b)(2) PEMA
26a 0.30 43.482669 | -96.689326 | PEMAX NA Exempt (b)(5) None
26b 0.04 43.482131 | -96.687877 | PEMAX Depressional Exempt (b)(2) None
26¢ 14.48 43.481999 | -96.68522 PEMC/AB Depressional Exempt (b)(1) PEMC/ABF
27 1.66 43.482725 | -96.682713 | PEMCx NA Exempt (b)(10) None
28a 0.82 43.481918 | -96.675313 | PEMAd Slope Exempt (b)(2) PEMA
28b 1.19 43.48188 -96.673583 | PEMC Depressional Exempt (b)(2) PEMC
29 3.54 43.482166 | -96.670791 | PEMC Depressional Exempt (b)(1) PEMC
30 0.77 43.482507 | -96.667638 | PEMCx NA Exempt (b)(10) None
31 0.88 43.482641 | -96.665304 | PEMAd Depressional Exempt (b)(2) None
32 0.15 43.481682 | -96.664381 | PABFx Depressional Exempt (b)(1) PABFx
33 2.98 43.482501 | -96.66244 PEM/ABF Depressional Exempt (b)(1) PEM/ABF
34a 1.02 43.482852 | -96.660759 | PEMCx NA Jurisdictional | (a)(3) R4SBC
34b 1.18 43.484363 | -96.657908 | PEMAX NA Jurisdictional | (a)(3) None
35 0.91 43.485261 | -96.658496 | PEMA Depressional Exempt (b)(2) PEMC
36a 241 43.486799 | -96.653004 | PEMCd Depressional | Jurisdictional | (a)(4) PEMCd
36b 1.12 43.487645 | -96.653909 | PEMC Riverine Jurisdictional | (a)(4) None
36¢ 1.67 43.48757 -96.654365 | PEMC Riverine Jurisdictional | (a)(4) None
36d 4.97 43.490585 | -96.654018 | PEMAd Riverine Jurisdictional | (a)(4) PEMAd
36e 0.69 43.489703 | -96.655395 | PEMAd Slope Jurisdictional | (a)(4) PEMAd
36f 1.85 43.491607 | -96.654417 | PUBCx NA Jurisdictional | (a)(3) PEMAd
37a 1.00 43.489693 | -96.647578 | PEMCd Depressional Exempt (b)(2) PEMC
37b 0.01 43.489505 | -96.649406 | PEMAX NA Exempt (b)(5) None
38a 0.44 43.489204 | -96.648029 | PEMCd Depressional Exempt (b)(1) PEMC
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Feature

Area

(acres)

Latitude
(Dec Deg)

Longitude
(Dec Deg)

Cowardin
Classification

HGM
Classification*

Jurisdictional

Status**

Water Type**

NWI Identifier***

38b 0.14 43.488928 | -96.649138 | PEMCx NA Exempt (b)(5) None
38c 2.12 43.488833 | -96.650003 | PEMC Depressional Exempt (b)(1) PEMC
38d 0.99 43.487329 | -96.650547 | PEMAd Slope Exempt (b)(2) None
38e 4.22 43.485575 | -96.65024 PEMC Depressional Exempt (b)(1) PEMC
38f 0.35 43.48403 -96.649053 | PEMAX NA Exempt (b)(5) PEMCx
38g 1.07 43.482447 | -96.649358 | PEMAd Depressional Exempt (b)(2) PEMAd
39a 0.17 43.483463 | -96.648686 | PEMAX NA Exempt (b)(5) None
39b 0.50 43.482691 | -96.648532 | PEMAd Depressional Exempt (b)(1) None
40 1.80 43.492319 | -96.651894 | PEMC Depressional | Exempt (b)(2) PEMCd
41 0.78 43.49465 -96.652334 | PEMAd Depressional Exempt (b)(2) PEMCd
42 1.37 43.498652 | -96.649095 | PEMAX NA Exempt (b)(5) None
43a 6.45 43.498566 | -96.650517 | PEMCx NA Jurisdictional | (a)(2) & (a)(4) PEMCx
43b 1.68 43.50114 -96.650819 | PEMCx NA Jurisdictional | (a)(2) PEMCx
43c 3.07 43.502086 | -96.651891 | PEMCx NA Jurisdictional | (a)(4) PABFx
44 0.04 43.50211 -96.650763 | PEMAX NA Exempt (b)(5) None
45 0.01 43.50289 -96.651028 | PEMAX NA Exempt (b)(5) None
46 0.15 43.50434 -96.651567 | PEMAX NA Exempt (b)(5) None
Total 167.17

*HGM classes include depressional, riverine, or slope. “NA” used if an applicable HGM class is not thought to be present, **Not an approved jurisdictional
determination, *** Cowardin Class assigned to associated wetland within the NWI
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Table 3. Summary of Streams

Feature Length  Area Latitude Longitude HGM Cowardin  Jurisdictional NWI Identifier*
(feet)  (Acres) | (DecDeg) (DecDeg) Classification* Classification Status™*

ClemIUent | 350 | 015 | 43.460497 | -96.783107 | Riverine R4SBC Jurisdictional | (a)(2) | RASBC

Qlermitent | 500 | 0.30 | 43483439 | -96.661638 | Riverine R4SBC Jurisdictional | (a)(2) | R4SBC

CiermItent | 1,950 | 0.86 | 43487786 | -96.654062 | Riverine R4SBC Jurisdictional | (a)(2) | R4SBC

Total 2,800 | 1.31

*HGM classes include depressional, riverine, or slope. “NA” used if an applicable HGM class is not thought to be present, **Not an approved jurisdictional

determination, *** Cowardin Class assigned to associated wetland within the NWI
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4.0 Conclusions

The wetlands and potential OWUS within the Study Area have been delineated based on the
desktop review and field surveys. Forty-six wetlands totaling 167.17 acres and three intermittent
streams totaling 1.31 acres and 2,800 linear feet were delineated. This report, along with the
accompanying geographic information system (GIS) spatial files should be used to identify
avoidance and minimization opportunities where practicable, and to quantify unavoidable
impacts to wetlands and streams as a result of constructing the Project. Discussion points
regarding a wetland’s likelihood of being determined as jurisdictional or exempt is not intended
to be, nor should be interpreted, as a legal determination. Rather, these were the presumptions
made on each of the aquatic resources based on the evidence reviewed herein and are to be
used for planning purposes only until an approved jurisdictional determination is made by the
USACE.
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Figure 1. Project Location Map
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Figure 2. Hydrology Overview Map
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Figure 4. Hydric Soil Map
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Figure 6. Water/Wetland Delineation Map
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LOCATION CHANCELLOR SD

Established Series
Rev. ID-WIB
4/97

CHANCELLOR SERIES

The Chancellor series consists of very deep, somewhat poorly and poorly drained soils formed in silty alluvium
in upland swales. Permeability is slow. Slopes are less than 1 percent. Mean annual precipitation is about 23
inches, and mean annual temperature is about 46 degrees F.

TAXONOMIC CLASS: Fine, smectitic, mesic Vertic Argiaquolls

TYPICAL PEDON: Chancellor silty clay loam - on a slightly concave slope of 1 percent in a cultivated field.
When described the soil was moist throughout. (Colors are for moist soil unless otherwise stated.)

Ap--0 to 8 inches; black (10YR 2/1) silty clay loam, dark gray (10YR 4/1) dry; weak medium subangular and
weak fine granular structure; slightly hard, friable, slightly sticky and slightly plastic; neutral; abrupt smooth
boundary.

A--8 to 18 inches; black (10YR 2/1) silty clay loam, dark gray (10YR 4/1) dry; weak medium subangular blocky
structure parting to weak fine granular; slightly hard, friable, sticky and slightly plastic; neutral; gradual smooth
boundary. (Combined thickness of the A horizon is 10 to 20 inches.)

Btg--18 to 28 inches; black (5Y 2/1) silty clay, dark gray (5Y 4/1) dry; few fine prominent light olive brown
(2.5Y 5/4) redox concentrations; weak medium prismatic structure parting to moderate medium and fine
subangular blocky; extremely hard, firm, sticky and plastic; shiny film on vertical faces of peds; slightly
alkaline; gradual wavy boundary.

Btzg--28 to 36 inches; dark olive gray (5Y 3/2) silty clay, olive gray (5Y 4/2) dry; few tongues of black (5Y
2/1); common fine faint olive gray (5Y 4/2), and few fine prominent strong brown (7.5YR 5/6) redox
concentrations; weak medium prismatic structure parting to moderate medium and fine subangular blocky;
extremely hard, firm, sticky and plastic; shiny film on vertical faces of peds; few fine threads of salt; few fine
dark concretions (Fe and Mn oxides); slightly alkaline; gradual wavy boundary. (Combined Bt horizons are 16 to
32 inches thick.)

Bkzg1--36 to 43 inches; olive gray (5Y 5/2) silty clay loam, light olive gray (5Y 6/2) dry; common fine
prominent light olive brown (2.5Y 5/6) and strong brown (7.5YR 5/6) redox concentrations and few fine distinct
very dark brown (10YR 2/2) iron and manganese stains; weak coarse subangular blocky structure; hard, firm,
sticky and plastic; few fine accumulations of calcium carbonate; few fine nests of gypsum; few fine dark
concretions (Fe and Mn oxides); strong effervescence; moderately alkaline; gradual wavy boundary.

Bkzg2--43 to 53 inches; olive gray (5Y 5/2) silty clay loam, gray (5Y 6/1) dry; few fine prominent light olive
brown (2.5Y 5/6) and strong brown (7.5YR 5/6) redox concentrations and common fine distinct very dark brown
(I0YR 2/2) iron and manganese stains; weak coarse subangular blocky structure; hard, firm, sticky and plastic;
few fine accumulations of calcium carbonate; common medium nests of gypsum; few fine dark concretions (Fe

and Mn oxides); strong effervescence; moderately alkaline; gradual wavy boundary. (Combined Bk horizons are
5 to 30 inches thick.)

Cg--53 to 60 inches; olive gray (5Y 5/2) silty clay loam, gray (5Y 6/1) dry; common medium prominent light
olive brown (2.5Y 5/6) and strong brown (7.5YR 5/6) redox concentrations and few fine distinct very dark
brown (10YR 2/2) iron and manganese stains; massive; hard, firm, sticky and plastic; few medium



accumulations of calcium carbonate; many medium nests of gypsum; common fine dark concretions (Fe and Mn
oxides); strong effervescence; moderately alkaline.

TYPE LOCATION: Lincoln County, South Dakota; about 4 miles north and 2 miles west of Canton; 180 feet
east and 342 feet south of the northwest corner of sec. 33, T. 99 N., R. 49 W.

RANGE IN CHARACTERISTICS: The depth to free calcium carbonate ranges from 28 to 50 inches. The
mollic epipedon ranges from 24 to 40 inches in thickness and typically extends into or through the Bt horizons.
The solum contains less than 15 percent fine or coarser sand.

The A horizon has hue of 10YR or 2.5Y, value of 2 or 3 and 3 or 4 dry, and chroma of 1 or less. It typically is
silty clay loam but is silty clay in some pedons. It is slightly acid or neutral.

The Btg horizon has hue of 10YR, 2.5Y, or 5Y; value of 2 to 4 and 3 to 6 dry; and chroma of 1 or 2. Chroma of 1
is confined to the Btgl horizon and does not extend to depths of more than 30 inches. It typically is silty clay,
but is silty clay loam in some pedons. It contains an estimated 35 to 55 percent clay. It ranges from slightly acid
to slightly alkaline.

The Bkg horizon has hue of 2.5Y or 5Y, value of 3 to 6 and 4 to 7 dry, and chroma of 1 to 4. It typically is silty
clay loam, but is silt loam in some pedons. It has few to many accumulations of carbonate. Accumulations of
gypsum and other salts are few to many in most pedons. It is slightly or moderately alkaline. Some pedons have
2Bkg horizons of loam or clay loam below 40 inches.

The C horizon has hue of 2.5Y or 5Y, value of 4 to 6 and 5 to 7 dry, and chroma of 1 to 4. It typically is silty
clay loam, but some is clay loam or loam. It is slightly or moderately alkaline. Accumulations of carbonates are
few or common in most pedons. Visible nests of gypsum are present in most pedons. Some pedons have 2C
horizons.

COMPETING SERIES: These are the Bremer, Crossplain, Edinburg, Haig, Mazaska, Minnetonka, Taintor,
Virden, Winterset, and Worthing series. The Bremer, Edinburg, Haig, Taintor, and Winterset soils do not have
free calcium carbonate within depths of 60 inches. In addition, the Haig and Taintor soils have mollic epipedons
less than 24 inches thick. Crossplain soils contain more than 15 percent fine sand or coarser. Mazaska soils are
more acid, have mollic epipedons less than 24 inches thick, and have 2 to 8 percent coarse fragments composed
primarily of shale. Minnetonka soils have thinner mollic epipedons and have a wetter soil moisture control
section. Virden soils have thinner mollic epipedons. Worthing soils are more poorly drained and have chroma of
1 or less throughout the solum.

GEOGRAPHIC SETTING: Chancellor soils are in nearly level swales and depressed upland drains. Slopes are
plane or concave with slope gradients of 1 percent or less. The soils formed in local silty alluvium. The mean
annual temperature ranges from 45 to 52 degrees F, and mean annual precipitation ranges from 18 to 26 inches.
Growing season is about 130 to 165 days; average growing season precipitation ranges from 14 to 20 inches;
and growing degree days are about 2600 to 3400.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Egan, Tetonka, Trent, Viborg, Wakonda,
Wentworth, and Whitewood soils and the competing Worthing soils. Egan and Wentworth soils are well drained
and do not have an argillic horizon and are on landscapes above the Chancellor soils. Tetonka soils have an E
horizon and are in depressions. The Trent and Viborg soils are fine-silty and in the shallower, better drained
swales and drainageways. Wakonda soils have a calcic horizon and are at edges of depressions and swales.
Whitewood soils are fine-silty and are in similar positions as the Chancellor soils. Worthing soils are in
depressions.

DRAINAGE AND PERMEABILITY: Somewhat poorly and poorly drained. Surface runoft is slow or very
slow. Permeability is slow. The perched watertable typically is between depths of 0 and 2 feet in the spring.



USE AND VEGETATION: Commonly used to grow corn, soybeans, small grain, and hay. Some areas are in
native range with big bluestem, green needlegrass, porcupinegrass, switchgrass, western wheatgrass, sideoats
grama, sedges, and forbs the major species.

DISTRIBUTION AND EXTENT: East-central and southeastern South Dakota. The series is of moderate
extent.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: St. Paul, Minnesota
SERIES ESTABLISHED: Lincoln County, South Dakota, 1971.
REMARKS: Diagnostic horizons and features recognized in this pedon are: mollic epipedon - the zone from the

surface of the soil to a depth of about 36 inches (Ap, A, Btg, Btgz horizons); argillic horizon - the zone from
about 18 to 36 inches (Btg, Btgz horizons).

National Cooperative Soil Survey
U.S.A.



LOCATION EGAN SD+IA

Established Series
Rev. LDS-LDZ-WIJB
10/2001

EGAN SERIES

The Egan series consists of very deep, well drained soils formed in silty sediments overlying glacial till on
uplands. Permeability is moderate in the silty solum and moderately slow or slow in the underlying glacial till.
Slopes range from 0 to 15 percent. Mean annual precipitation is about 23 inches, and mean annual temperature is
about 49 degrees F.

TAXONOMIC CLASS: Fine-silty, mixed, superactive, mesic Udic Haplustolls

TYPICAL PEDON: Egan silty clay loam - on a 3 percent northeast-facing, convex slope in a cultivated field.
When described the soil was dry. (Colors are for dry soil unless otherwise stated.)

Ap--0 to 7 inches; dark grayish brown (10YR 4/2) silty clay loam, very dark brown (10YR 2/2) moist; weak fine
granular structure; soft, very friable, slightly sticky; slightly acid; abrupt smooth boundary. (4 to 10 inches thick)

Bw1--7 to 15 inches; brown (10YR 5/3) silty clay loam, very dark grayish brown (10YR 3/2) moist, crushing to
dark brown (10YR 3/3) moist; weak medium prismatic structure parting to weak coarse and medium subangular
blocky; slightly hard, friable, slightly sticky; neutral; gradual wavy boundary.

Bw2--15 to 24 inches; grayish brown (2.5Y 5/2) silty clay loam, dark grayish brown (2.5Y 4/2) moist; weak
coarse prismatic structure parting to weak coarse and medium subangular blocky; slightly hard, friable, slightly
sticky; neutral; clear smooth boundary. (Combined Bw horizon is 11 to 22 inches thick.)

Bk--24 to 31 inches; light brownish gray (2.5Y 6/2) silty clay loam, grayish brown (2.5Y 5/2) moist; common
fine prominent strong brown (7.5YR 5/8) moist redox concentrations; weak coarse subangular blocky structure;
hard, friable, slightly sticky; common fine brown accumulations of (Fe and Mn oxides); many medium
accumulations of calcium carbonate; strong effervescence; moderately alkaline; gradual wavy boundary. (0 to 15
inches thick)

2BKk--31 to 42 inches; light brownish gray (2.5Y 6/2) clay loam, olive brown (2.5Y 4/4) moist; common fine
prominent strong brown (7.5YR 5/8) moist redox concentrations; moderate coarse prismatic structure parting to
moderate coarse subangular blocky; hard, firm, slightly sticky; common fine brown accumulations of (Fe and
Mn oxides); many fine accumulations of calcium carbonate; strong effervescence; moderately alkaline; gradual
wavy boundary. (0 to 30 inches thick)

2C--42 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, dark grayish brown (2.5Y 4/2) moist; many fine
prominent strong brown (7.5YR 5/8) and yellowish red (5YR 5/8) moist redox concentrations; moderate coarse
subangular blocky structure; hard, firm, slightly sticky; common fine and medium brown accumulations of (Fe

and Mn oxides); common fine accumulations of calcium carbonate; strong effervescence; strongly alkaline.

TYPE LOCATION: Lake County, South Dakota; about 2 miles east and 2 miles north of Madison; 174 feet
north and 1,440 feet east of the southwest corner, sec. 27, T. 107 N., R. 52 W.

RANGE IN CHARACTERISTICS: The depth to loam or clay loam till ranges from 24 to 40 inches. The silty
solum has few or common granitic pebbles up to 2 inches in diameter. The depth to free calcium carbonate
ranges from 15 to 30 inches. The mollic epipedon is 8 to 19 inches thick and extends into the Bw horizon in



most pedons. The series control section is silty clay loam or silt loam averaging 25 to 35 percent clay and 3 to 15
percent fine sand and coarser.

The A horizon has 10YR hue, value of 3 or 4 and 2 or 3 moist, and chroma of 1 or 2. It typically is silty clay
loam but is silt loam in some pedons. It ranges from slightly acid to slightly alkaline.

The Bw horizon has 10YR or 2.5Y hue, value of 4 to 6 and 3 or 4 moist, and chroma of 2 to 4. It is silty clay
loam or silt loam. It ranges from slightly acid to slightly alkaline.

The Bk and 2Bk horizons have hue of 2.5Y or 5Y, value of 5 to 7 and 4 to 6 moist, and chroma of 2 to 4. The Bk
horizon is silty clay loam or silt loam and the 2Bk horizon is clay loam or loam. They are slightly or moderately
alkaline. There are few to many accumulations of carbonate.

The 2C horizon has hue of 2.5Y or 5Y, value of 5 to 7 and 4 to 6 moist, and chroma of 2 to 4. It is loam or clay
loam. It ranges from slightly alkaline to strongly alkaline. Distinct or prominent mottles are common or many in
the 2C horizons.

COMPETING SERIES: These are the Ihlen, Moody, Nora, and Wentworth series. Thlen soils have a lithic
contact between depths of 20 and 40 inches. Moody, Nora, and Wentworth soils do not have the loam or clay
loam material within depths of 40 inches. In addition, Moody soils have carbonates at depths below 30 inches.

GEOGRAPHIC SETTING: Egan soils are nearly level to gently rolling on uplands. These soils formed in silty
materials that mantle loam and clay loam glacial till between depths of 25 and 40 inches. Slope gradients range
from 0 to 15 percent, and surfaces are convex to plane. Mean annual temperature ranges from 48 to 52 degrees
F, and mean annual precipitation ranges from 20 to 26 inches.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the competing Moody, and Wentworth soils and
Beadle, Chancellor, Clarno, Ethan, Huntimer, Shindler, Tetonka, Trent, Viborg, Whitewood, and Worthing soils.
Moody and Wentworth soils are on plane to concave slopes near the Egan soil. Beadle, Shindler, and Ethan soils
formed in glacial till and are on the steeper convex areas in close association with Egan soils. Viborg, Trent, and
Whitewood soils are in swales. Chancellor soils have a fine textured argillic horizon and have an aquic moisture
regime and are in swales. Clarno soils are fine-loamy, formed in glacial till, and are on convex parts of the
landscape. Huntimer soils have a fine textured control section and are on flats above the Egan soils. Tetonka and
Worthing soils are in depressions and are wetter and have fine-textured argillic horizons. Whitewood soils have
an aquic moisture regime.

DRAINAGE AND PERMEABILITY: Well drained. Surface runoff is low to high. Permeability is moderate in
the silty solum and moderately slow or slow in the clay loam or loam glacial till substrata.

USE AND VEGETATION: Corn, small grain, soybeans, and alfalfa are the principal crops. Native vegetation
1s mainly little bluestem, big bluestem, needleandthread, western wheatgrass, blue grama, sideoats grama, and
green needlegrass.

DISTRIBUTION AND EXTENT: East-central and southeastern South Dakota and western lowa. Series is of
large extent.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: St. Paul, Minnesota

SERIES ESTABLISHED: Lake County, South Dakota, 1970.

REMARKS: Diagnostic horizons and features recognized in this pedon are: Mollic epipedon - the zone from
the surface of the soil to a depth of about 15 inches (Ap, Bw1 horizon); cambic horizon - 15 to 24 inches (Bw2

horizon).

These soils are not saturated within 40 inches for 1 month or more per year in 6 or more out of 10 years.
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LOCATION TETONKA SD

Established Series
Rev. IBM-KEC-CJH
10/97

TETONKA SERIES

The Tetonka series consists of very deep, poorly drained soils formed in local alluvium in depressions on
uplands. Permeability is slow. Slopes are less than 2 percent. Mean annual precipitation is about 20 inches, and
mean annual air temperature is about 46 degrees F.

TAXONOMIC CLASS: Fine, smectitic, mesic Argiaquic Argialbolls

TYPICAL PEDON: Tetonka silt loam - in a level enclosed depression in native grass. When described the soil
was moist throughout. (Colors are for moist soil unless otherwise stated)

A--0 to 8 inches; black (10YR 2/1) silt loam, dark gray (10YR 4/1) dry; few fine brownish yellow (10YR 6/6)
dry mottles; weak thin platy structure parting to weak fine and medium granular; slightly hard, very friable; few
fine accumulations and concretions (iron and manganese oxides); slightly acid; clear irregular boundary. (6 to 12
inches thick)

E--8 to 14 inches; dark gray (10YR 4/1) silt loam, gray (10YR 5/1 & 6/1) dry; common medium brownish
yellow (10YR 6/6) dry redox concentrations; weak thin platy structure parting to weak fine granular; slightly
hard, very friable; common fine and very fine pores; common medium accumulations and common fine
concretions (iron and manganese oxides); slightly acid; clear wavy boundary. (4 to 12 inches thick)

E/B--14 to 16 inches; dark gray (10YR 4/1) silty clay loam (E), gray (10YR 5/1 & 6/1) dry, very dark gray
(10YR 3/1) clay (B), dark gray (10YR 4/1) dry; many medium prominent brownish yellow (10YR 6/6) dry
redox concentrations; weak medium subangular blocky structure; slightly hard, friable, slightly sticky and
slightly plastic; few accumulations and common fine and medium concretions (iron and manganese oxides);
slightly acid; clear smooth boundary. (0 to 4 inches thick)

Bt1--16 to 22 inches; very dark gray (10YR 3/1) clay, dark gray (10YR 4/1) dry; weak medium and coarse
prismatic structure parting to moderate fine and medium subangular blocky; extremely hard, firm, sticky and
plastic; few fine concretions (iron and manganese oxides); thin continuous shiny film on vertical faces of peds;
neutral; gradual wavy boundary.

Bt2--22 to 44 inches; very dark gray (10YR 3/1) clay, dark gray (10YR 4/1) dry; weak coarse prismatic structure
parting to weak medium subangular blocky; extremely hard, very firm, sticky and plastic; few fine concretions
(iron and manganese oxides); faint patchy shiny film on faces of peds; neutral; gradual wavy boundary.

Btg--44 to 50 inches; dark gray (5Y 4/1) and olive gray (5Y 4/2) clay loam, light olive gray (5Y 6/2) dry; few
medium distinct light brownish gray (2.5Y 6/2) redox depletions; moderate medium prismatic structure parting
to moderate medium subangular blocky; hard, firm, sticky and plastic; few fine concretions (iron and manganese

oxides); faint continuous shiny film on surfaces of peds; moderately alkaline; gradual wavy boundary.
(Combined Bt horizons 14 to 40 inches thick)

Bg--50 to 56 inches; dark gray (5Y 4/1) and olive gray (5Y 4/2) clay loam, gray (5Y 6/1) and light olive gray
(5Y 6/2) dry; common medium distinct brownish yellow (10YR 6/6) and light yellowish brown (2.5Y 6/4) dry
redox concentrations; moderate medium subangular blocky structure; hard, firm, sticky and plastic; few fine
concretions (iron and manganese oxides); slightly alkaline; clear wavy boundary. (0 to 16 inches thick.)



Bkg--56 to 60 inches; gray (5Y 5/1) and olive gray (5Y 5/2) clay loam, light gray (5Y 7/1 & 7/2) dry; many
medium distinct brownish yellow (10YR 6/6) dry redox concentrations; weak coarse platy structure; hard, firm,
sticky and plastic; few medium concretions (iron and manganese oxides); few fine accumulations of carbonate;
slight effervescence; moderately alkaline. (0 to 30 inches thick)

TYPE LOCATION: Davison County, South Dakota; about 2 miles south of Ethan, 207 feet north of right of
way fence and 1105 feet west of the southeast corner of sec. 26, T. 101 N., R. 60 W.

RANGE IN CHARACTERISTICS: Depth to carbonate ranges from 30 to more than 60 inches. The maximum
thickness of mollic colors ranges from 24 to 50 inches.

The A horizon has value of 2 or 3 and 4 or 5 dry, and chroma of 1 or 2. It commonly is silt loam or silty clay
loam, but some pedons are coarser textured when mantled by sandy eolian material. It ranges from moderately
acid to neutral. Few to many, distinct to prominent redox features are in some pedons. The lower boundary
ranges from abrupt wavy to clear wavy or irregular with tongues of A extending into the E horizon 1 or 2 inches
in most pedons. Some pedons have A/E horizons.

The E horizon has value of 3 to 5 and 5 to 7 dry, and chroma of 1 or 2. It typically is silt loam, but also included
is loam and silty clay loam. Bright brownish redox features are in some pedons. It ranges from moderately acid
to neutral.

The E/B horizon has colors and textures similar to the E and Bt horizons. It ranges from moderately acid to
neutral. Some pedons have a B/E horizon.

The Bt horizon has hue of 10YR, 2.5Y, or 5Y; value of 2 to 4 and 4 to 6 dry; and chroma of 2 or less. It is clay,
silty clay, silty clay loam, or clay loam. It ranges from slightly acid to slightly alkaline.

The Bg and Bkg horizons have hue of 2.5Y or 5Y, value of 4 or 5 and 5 to 7 dry, and chroma of 2 or less. They
are clay loam, silty clay loam, clay, or silty clay and range from neutral to moderately alkaline.

Where present, the C horizon has hue of 2.5Y or 5Y, value of 4 to 6 and 5 to 7 dry, and chroma of 1 to 4. It is
silty clay, silty clay loam, clay, and clay loam. Some pedons are underlain by stratified lenses of sandy loam or
loam. The C horizon has few or common, fine to coarse accumulations of carbonate in most pedons. It is neutral
to moderately alkaline. Accumulations of gypsum are in the Bg, Bkg, and C horizons of some pedons.

COMPETING SERIES: These are Arbela, Humeston, and Leslie series in the same family. Arbela, Humeston,
and Leslie soils are more acid throughout.

GEOGRAPHIC SETTING: The Tetonka soils are in flat closed depressions and in wide flat-bottomed
drainageways in the glacial till plains. Slopes are less than 2 percent. They formed in local alluvial sediments
overlying glacial till. The mean annual air temperature ranges from 45 to 52 degrees F, and mean annual
precipitation ranges from 17 to 26 inches. Growing season is about 120 to 155 days; average growing season
precipitation ranges from 13 to 20 inches; and growing degree days are about 2700 to 3500.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Chancellor, Clarno, Crossplain, Davison, Egan,
Ethan, Harps, Houdek, Onita, Prosper, Stickney, Viborg, Wakonda, Wentworth, and Worthing soils. Chancellor
and Crossplain soils do not have E horizons and are in slightly higher positions. The well drained Clarno, Egan,
Ethan, Houdek, and Wentworth soils are on steeper higher positions. Prosper and Onita soils do not have E
horizons and are in swales and shallow drainageways. In addition, Prosper soils are fine-loamy. Stickney soils
have a natric horizon and are on slightly higher positions. The moderately well drained, fine-silty Viborg soils
are in slight depressions and swales. Davison, Harps, and Wakonda soils have a calcic horizon within depths of
16 inches and are at edges of depressions. Worthing soils do not have E horizons and are in the lower, more
poorly drained positions.




DRAINAGE AND PERMEABILITY: Poorly drained. These soils are ponded after heavy rains and melt
waters from snow. Surface drainage is ponded. These soils typically are wet except in late summer and fall
unless they have been drained. Permeability is slow. Water tables range from 1 foot above the surface to 4 feet
below the surface in the spring of most years.

USE AND VEGETATION: Largely cropped when drained. Small grain, tame grasses, corn, and sorghum are
the most common crops. Native vegetation is mainly prairie cordgrass, western wheatgrass, sedges, reedgrasses,
bluegrasses, and forbs.

DISTRIBUTION AND EXTENT: Central and southeastern South Dakota east of the Missouri River. The
series is of large extent.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: St. Paul, Minnesota
SERIES ESTABLISHED: Spink County, South Dakota, 1951.

REMARKS: Diagnostic horizons and features recognized in this pedon are: mollic epipedon - the zone from the
surface of the soil to a depth of about 8 inches and 14 to about 44 inches (A, E/B, Btl, and Bt2 horizons); albic
horizon - the zone from about 8 to 14 inches (E horizon); argillic horizon - the zone from about 14 to 50 inches
(E/B, Btl, Bt2, and Btg horizons).
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LOCATION WENTWORTH SD+IA

Established Series
Rev. LDS-WJB
03/2009

WENTWORTH SERIES

The Wentworth series consists of very deep, well drained and moderately well drained soils formed in silty
glacial drift on uplands. Permeability is moderate. Slopes range from 0 to 9 percent. Mean annual precipitation is
about 23 inches, and mean annual temperature is about 47 degrees F.

TAXONOMIC CLASS: Fine-silty, mixed, superactive, mesic Udic Haplustolls

TYPICAL PEDON: Wentworth silty clay loam - on a 3 percent, southwest-facing convex slope in a cultivated
field. When described the soil was dry throughout. (Colors are for dry soil unless otherwise stated.)

Ap--0 to 7 inches; dark grayish brown (10YR 4/2) silty clay loam, very dark brown (10YR 2/2) moist; weak fine
granular structure; slightly hard, friable, slightly sticky; slightly acid; abrupt smooth boundary. (5 to 10 inches
thick)

Bw1--7 to 15 inches; brown (10YR 5/3) silty clay loam, very dark grayish brown (10YR 3/2) crushing to dark
brown (10YR 3/3) moist; weak coarse and medium prismatic structure parting to weak coarse and medium
subangular blocky; slightly hard, friable, slightly sticky; slightly acid; gradual wavy boundary.

Bw2--15 to 26 inches; brown (10YR 5/3) silty clay loam, dark brown (10YR 4/3) moist; few fine distinct dark
brown (7.5YR 4/4) mottles; moderate coarse and medium prismatic structure parting to weak coarse and
medium subangular blocky; slightly hard, friable, slightly sticky; few fine dark concretions (iron and manganese
oxides); neutral; clear wavy boundary. (Combined Bw horizons is 10 to 26 inches thick.)

BKk1--26 to 34 inches; light brownish gray (2.5Y 6/2) silty clay loam, dark grayish brown (2.5Y 4/2) moist;
many fine and medium distinct olive gray (5Y 5/2) and dark yellowish brown (10YR 4/4) mottles; few fine and
medium olive brown (2.5Y 4/4) mottles; weak coarse prismatic structure parting to weak medium subangular
blocky; hard, friable, slightly sticky; common fine and medium accumulations (iron and manganese oxides);
many fine and medium soft accumulations of carbonate; strong effervescence; moderately alkaline; gradual
wavy boundary.

Bk2--34 to 48 inches; light brownish gray (2.5Y 6/2) silty clay loam, grayish brown (2.5Y 5/2) moist; common
fine and medium distinct dark yellowish brown (10YR 4/4) and yellowish brown (10YR 5/6) mottles and few
fine and medium distinct dark brown (7.5YR 4/4) mottles; weak coarse and medium subangular blocky
structure; hard, friable, slightly sticky; common fine and medium dark accumulations (iron and manganese
oxides); common fine and medium accumulations of carbonate; strong effervescence; moderately alkaline;
gradual wavy boundary. (Combined Bk horizons is 10 to 30 inches thick.)

C--48 to 60 inches; light brownish gray (2.5Y 6/2) silty clay loam, grayish brown (2.5Y 5/2) moist; common
fine and medium distinct dark yellowish brown (10YR 4/4) and yellowish brown (10YR 5/6) mottles, and few
fine and medium distinct dark brown (7.5YR 4/4) mottles; weak coarse and medium subangular blocky
structure; hard, friable, slightly sticky; common fine and medium dark accumulations (iron and manganese
oxides); few fine and medium soft accumulations of carbonate; strong effervescence; moderately alkaline.

TYPE LOCATION: Lake County, South Dakota; about 3 miles south and 1 1/2 miles west of Nunda; 2,475
feet east and 300 feet north of the southwest corner, sec. 35, T. 108 N., R. 52 W.



RANGE IN CHARACTERISTICS: The depth to free calcium carbonate typically is 26 inches and ranges
from 20 to 36 inches. Thickness of the mollic epipedon ranges from 8 to 20 inches and extends into the Bw
horizon of most pedons.

The A horizon has hue of 10YR, value of 3 or 4 and 2 or 3 moist, and chroma of 1 or 2. It is silty clay loam or
silt loam and ranges from moderately acid to neutral.

The Bw horizon has hue of 10YR or 2.5Y, value of 4 to 6 and 2 to 4 moist, and chroma of 2 to 4, and is silty clay
loam or silt loam averaging between 25 and 35 percent clay. It is slightly acid or neutral.

The Bk horizon has hue of 10YR or 2.5Y, value of 4 to 7 and 4 to 6 moist, and chroma of 2 to 4. It is silty clay
loam or silt loam. It has common to many accumulations of calcium carbonate. It is slightly alkaline or
moderately alkaline. Some pedons have 2Bk horizons of clay loam glacial till below depths of 40 inches.

The C horizon has hue of 10YR or 2.5Y, value of 5 to 7 and 4 to 6 moist, and chroma of 2 to 4, and is silt loam
or silty clay loam. Thin strata of loam or sandy loam are in some pedons. The stratified materials typically
extend to depths of 5 feet or more. It is slightly alkaline or moderately alkaline. Some pedons have 2C horizons
of clay loam glacial till at depths of 40 to 60 inches. Stones and pebbles are common in some pedons. There is
considerable variation in mottling and iron staining.

depths of 24 and 40 inches. Thlen soils have bedrock at depths of 20 and 40 inches. Moody and Nora soils have
lower sand content. Moody soils are leached to greater depths.

GEOGRAPHIC SETTING: Wentworth soils are nearly level to rolling on uplands. Surfaces are plane to
convex, and slope gradients range from 0 to 9 percent. These soils formed in silty glacial drift. In some areas
glacial till is at 40 to 60 inches. Mean annual temperature ranges from 45 to 52 degrees F, and the mean annual
precipitation ranges from 20 to 26 inches.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the competing Egan soils and the Beadle,
Chancellor, Clarno, Ethan, Huntimer, Shindler, Steinauer, Trent, Viborg, Wakonda, and Whitewood soils. Egan
soils are on higher parts of the landscape. Chancellor, Trent, Viborg, and Whitewood soils are in the swales.
Chancellor soils are wetter and have a fine-textured argillic horizon. Trent, Viborg, and Whitewood soils have
mollic epipedons greater than 20 inches thick. The Beadle, Ethan, Shindler, and Steinauer soils formed in glacial
till and are on convex slopes in the more undulating areas. Clarno soils have a fine-loamy control section and are
on the convex to plane slopes of the landscape. Huntimer soils have a fine textured control section and are on
slightly higher landscapes. Wakonda soils have a calcic horizon and are at edges of swales and depressions.

DRAINAGE AND PERMEABILITY: Well drained and moderately well drained; surface runoff is slow on
nearly level slopes and medium on more sloping areas. Permeability is moderate. Permeability of the glacial till
is moderately slow. The moderately well drained phase has a perched water table at a depth of 3 to 6 feet from
October to July in most years.

USE AND VEGETATION: Most areas are used to grow corn, small grain, soybeans, and alfalfa. The native
vegetation is mainly little bluestem, big bluestem, needleandthread, western wheatgrass, blue grama and sideoats
grama, and green needlegrass.

DISTRIBUTION AND EXTENT: East-central and southeastern South Dakota and northwest lowa. Series is of
large extent.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: St. Paul, Minnesota

SERIES ESTABLISHED: Lake County, South Dakota, 1970.



REMARKS: Diagnostic horizons and features recognized in this pedon are: mollic epipedon - the zone from the
surface of the soil to a depth of about 15 inches (Ap, Bw1 horizon).
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LOCATION WORTHING SD+WY

Established Series
Rev. LDS-LDZ-WIJB
3/98

WORTHING SERIES

The Worthing series consists of very deep, poorly and very poorly drained soils formed in clayey alluvial
sediments in upland depressions on till plains. Permeability is slow. Slopes are less than | percent. Mean annual
precipitation is about 22 inches, and mean annual temperature is about 47 degrees F.

TAXONOMIC CLASS: Fine, smectitic, mesic Vertic Argiaquolls

TYPICAL PEDON: Worthing silty clay loam - in a level depression in native pasture. When described the soil
was moist throughout. (Colors are for moist soil unless otherwise stated.)

A--0 to 10 inches; black (10YR 2/1) silty clay loam, dark gray (10YR 4/1) dry; weak coarse subangular blocky
structure parting to moderate fine blocky and weak fine granular; slightly hard, friable, slightly sticky and
slightly plastic; slightly acid; clear wavy boundary. (5 to 20 inches thick)

Btg1--10 to 20 inches; black (10YR 2/1) silty clay, dark gray (10YR 4/1) dry; common fine distinct dark brown
(7.5YR 4/4) mottles; weak medium prismatic structure parting to moderate fine and medium blocky; hard, firm,
sticky and plastic; neutral; gradual wavy boundary.

Btg2--20 to 32 inches; black (10YR 2/1) silty clay, gray (10YR 5/1) dry; few fine distinct dark brown (7.5YR
4/4) mottles; moderate medium prismatic structure parting to strong fine blocky; very hard, firm, sticky and
plastic; common fine and medium concretions (Fe and Mn oxides); neutral; gradual wavy boundary.

Btg3--32 to 43 inches; black (10YR 2/1) silty clay, gray (10YR 5/1) dry; common fine distinct yellowish brown
(I10YR 5/6) mottles; strong fine and medium blocky structure; very hard, firm, sticky and plastic; neutral; gradual
wavy boundary. (Combined Bt horizon is 20 to 45 inches thick.)

Bg--43 to 48 inches; black (10YR 2/1) and gray (5Y 5/1) silty clay, gray (10YR 5/1 and 5Y 6/1) dry; many fine
and medium distinct olive (5Y 4/4) redox accumulations; moderate fine and medium subangular blocky
structure; very hard, firm, sticky and plastic; slightly alkaline; clear wavy boundary. (0 to 12 inches thick)

Bkg--48 to 60 inches; gray (5Y 5/1) silty clay loam, gray (5Y 6/1) dry; many medium distinct pale olive (5Y
6/4) and prominent dark brown (7.5YR 4/4) redox accumulations; massive; hard, firm, sticky and plastic;
common fine masses of calcium carbonate; strong effervescence; moderately alkaline.

TYPE LOCATION: Lake County, South Dakota; about 4 miles south and 4 miles west of Madison; 1,760 feet
east and 1,275 feet south of the northwest corner, sec. 4, T. 105 N., R. 53 W.

RANGE IN CHARACTERISTICS: Thickness of the mollic epipedon is more than 35 inches. Depth to
calcium carbonate typically ranges from 35 to 80 inches.

The A horizon has hue of I0YR to 5Y or is neutral, value of 2 or 3 and 3 or 4 dry, and chroma of 0 to 1. It
typically is silty clay loam but is silt loam or silty clay in some pedons. Reaction class ranges from moderately
acid to neutral.

The Bt horizon has hue of 10YR to 5Y or is neutral, value of 2 or 3 and 3 to 5 dry in the upper part and value of
2 to 5 and 3 to 7 dry in the lower part, and chroma of 0 to 1. It has a clay content that ranges from 40 to 55



percent and typically is silty clay or clay. Dark concretions (iron and manganese oxides) are few to common,
fine or medium in most pedons. Accumulations of gypsum are in some pedons. It is slightly acid or neutral.
Redox features range in size and abundance in the lower part.

The BC horizon, if present, has hue of 5Y, 2.5Y, or I0YR or is neutral; value of 2 to 6 and 5 to 7 dry; and
chroma of 0 to 1. It is silty clay, silty clay loam, or clay loam and ranges from neutral to moderately alkaline.
Some pedons have masses of calcium carbonate (iron and manganese oxides) and gypsum.

The Bg horizon has hue of 2.5Y or 5Y or is neutral, value of 3 to 6 and 4 to 8 dry, and chroma of 0 to 2. It is
silty clay, clay, silty clay loam, or clay loam and ranges from neutral to moderately alkaline. It has few to many,
fine to medium masses of calcium carbonate in most pedons. Some pedons have accumulations of gypsum.

Some pedons have a Cg horizon with color and texture of the Bg horizon.

COMPETING SERIES: These are the Bremer, Chancellor, Crossplain, Edinburg, Haig, Mazaska, Minnetonka,
Taintor, Virden, and Winterset. Bremer soils have less than 40 percent clay in the argillic horizon. Chancellor
soils have chroma of 2 in the argillic horizon. Crossplain soils have thinner mollic epipedons and are better
drained. Edinburg, Haig, Taintor, Virden, and Winterset soils formed in loess and have thinner mollic epipedons.
Minnetonka soils formed in lacustrine deposits and have a thinner mollic epipedon. Mazaska soils formed in
glacial till and have a thinner mollic epipedon.

GEOGRAPHIC SETTING: The Worthing soils are in flat depressions with plane or concave bottoms on till
plains. Slopes are less than 1 percent. They formed in local clayey alluvial sediments. Mean annual temperature
ranges from 45 to 52 degrees F., and the mean annual precipitation ranges from 17 to 26 inches.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the competing Chancellor and Crossplain soils and
the Badus, Baltic, Beadle, Bonilla, Clarno, Egan, Highmore, Houdek, Onita, Tetonka, Viborg, Wentworth, and
Whitewood soils. Chancellor, Crossplain, and Onita soils are better drained and in associated upland swales.
Whitewood soils are in swales, but in better drained positions. Badus soils are on the perimeter surrounding the
Worthing soils and have carbonates near the surface. Baltic soils have a calcareous control section and are in
similar positions as the Worthing soils. Beadle, Clarno, Egan, Highmore, Houdek, and Wentworth soils are well
drained upland soils on plane to convex slopes. Bonilla and Viborg soils contain less clay and are moderately
well drained soils in associated upland swales. Tetonka soils have an E horizon and are in shallow depressions.
Whitewood soils have a fine-silty particle size control section and are found in drainageways.

DRAINAGE AND PERMEABILITY: Poorly drained and very poorly drained. Surface runoff is ponded.
These soils receive runoff water from adjacent soils. Permeability is slow. Wetness is attributed to ponding of
water after heavy rains. The water table is between 3 feet above the surface and 1 foot below the surface in the
spring and early summer.

USE AND VEGETATION: Mainly used for native hay and pasture. Areas successfully drained are used in
production of small grain and corn. Native vegetation is mainly rivergrass, sloughsedge, and reedgrasses.

DISTRIBUTION AND EXTENT: East-central and southeastern South Dakota. Series is of moderate extent.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: St. Paul, Minnesota

SERIES ESTABLISHED: Lake County, South Dakota, 1970.

REMARKS: Diagnostic horizons and features recognized in this pedon are: mollic epipedon - the zone from the

surface of the soil to a depth of about 43 inches (A, Btgl, Btg2, Btg3 horizons); argillic horizon - the zone from
about 10 to 43 inches (Btgl, Btg2, Btg3 horizons).
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