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Introduction

During the 2010 growing season, the St. Paul District Army Corps of Engineers (ACOE)
Regulatory Branch performed a wetland determination on behalf of St. Paul District ACOE Civil
Works for the proposed corridor alternatives for the flood diversion of the Red River of the
North around the Fargo-Moorhead metropolitan area (Note: hereinafter “Diversion” will be used
and refers to all alternatives). Project location and alignment corridors for both the North Dakota
and Minnesota alternatives are shown on Figure 1. Documentation of the wetland and other
aquatic resources potentially impacted by the proposed Diversion was provided for Final
Environmental Impact Statement (FEIS) required by the National Environmental Policy Act
(NEPA). Additional project information can be found in detail in the FEIS.

Note: Forested wetland resources were not identified for this report. All forested
resources, including forested wetlands, were identified and assessed under a separate section of
the FEIS, therefore they were not included in this effort. In addition, areas of wetland outside of
the diversion right-of-way footprint were not identified.

Methods

ACOE utilized the procedures outlined in the /987 US Army Corps of Engineers
Wetlands Delineation Manual (Manual) and Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Great Plains Region (Version 2.0) (Supplement) to perform the
wetland determination. The Corps Training Team utilized the routine (Level 3) method (Manual
Part IV, Section D, Subsection 3) outlined in the Manual with substantial effort spent with off-
site review and field data collection made at representative locations. Therefore, the results of
this effort comprise a determination of wetland locations, rather than a wetland delineation.

Definitions of key terms as used in this report relevant to wetland determinations:

Normal circumstances — The soil and hydrologic conditions that are normally present, without
regard to whether the vegetation has been removed. (Manual)

Managed plant communities — Many natural plant communities throughout the Great Plains have
been altered and are managed to meet human goals. Examples related to the Red River Valley
include periodic disking or plowing, planting of non-native species such as agricultural cultivars
and the use of herbicides. (Supplement)

Wetland hydrology — An area has wetland hydrology if it is periodically inundated or has soils
saturated to the surface at some time during the growing season. (Manual)

Growing season — The growing season has begun on a site in a given year when either (1) two or
more species of non-evergreen vascular plants exhibit biological activity (growth such as bud
break or emergence from the ground), or (2) the soil temperature measured at the 12-in. depth is
41°F (5°C) or higher. For this region of North Dakota/Minnesota in the Red River Valley, the




start of the growing season averages during early- to mid-April and is typically two to three
weeks earlier than safe planting dates for agricultural crops. (Supplement)

Off-Site Review
The following information was included in the off-site review:
e “Wetland Delineation Precipitation Data Retrieval from a Gridded Database”
website, Minnesota Climatology Working Group
e Aerial photography obtained by the Corps:
o USDA Farm Services Agency (FSA) Aerials 2003 -2006 and 2009-2010
o LiDAR data (2010)
o USDA digital Soil Survey Mapping/Web Soil Survey

Note: While the National Wetlands Inventory (NWI) mapping is an excellent tool that is
used on a regular basis for initial identification of potential wetland areas, there are limitations
with this mapping in agricultural regions. Through an interagency agreement developed in the
1970s between the U.S. Fish and Wildlife Service and the U.S.D.A. Natural Resources
Conservation Service, “NWI maps, by design, do not show many farmed wetlands in most of the
country [leading] to a significant underestimate of the amount of wetland in agricultural regions”
(National Wetlands Newsletter, Vol. 19, No. 2, 1997). Therefore, NWI was not relied upon for
identifying wetland resources along the project corridors.

Offt-site procedures followed the concepts outlined in the Wetland Mapping Conventions
for the State of Minnesota in the 1994 Interagency Cooperative Agreement and the Joint
Mapping Conventions for North Dakota and South Dakota. However, due to the time constraints
for reviewing the extremely large project area and because the State Mapping Conventions were
developed prior to the advent of LIDAR and did not take into account the accuracy afforded with
this data, professional judgment was ultimately employed in applying the Mapping Conventions
on a qualitative rather than quantitative level. Not all land could be reviewed with every aerial
available to measure the percentage of normal years with wet signatures that a particular wetland
area exhibited. Rather, as noted below, LiIDAR elevation data was correlated to areas with
repeated signatures of wetness. (Note: October 2010 update to the North/South Dakota State
Mapping Conventions and proposed update to Minnesota State Mapping Conventions both
include the use of LiDAR data.)

The NRCS Hydrology Tools for Wetland Delineation Procedure (August, 1997) and
Corps of Engineers guidance Assessing and Using Meteorological Data to Evaluate Wetland
Hydrology (April, 2000) both recommend evaluation of precipitation for the 3 months prior to
the date of the imagery and field site visits to assist in making determinations of normal
circumstances. In general, for this northern portion of the country, aerial photography flights to
create FSA slides are conducted during the last week of June or first week of July. Unless a
specific date was provided for any aerials reviewed, July 1 was used as the date for determining
antecedent precipitation, with April, May and June used as the 3-months prior. Using the
“Wetland Delineation Precipitation Data Retrieval” website developed by the Minnesota
Climatology Working Group (http://climate.umn.edu/wetland/), antecedent precipitation was
obtained for the 3-months prior to every aerial photograph reviewed and site visit and then
analyzed relative to the range of normal for that period (dry, normal or wet).



The presence of signatures due to wetness was identified in each of the aerials reviewed.
As indicated in the State Mapping Conventions, a photo identified as taken following ‘wet’
antecedent precipitation, in this case 2005, was used to identify all possible locations of wetland
areas. Remaining available aerials were then reviewed for recurring signatures of wetness. It
appears that crops were planted later than usual in 2010, leaving the 2010 aerial with more
ground surface visible than if the crops were in a later stage of growth and obscuring the ground
surface. The July 2010 aerial best shows the lower lying areas in the landscape with regular
signatures of wetness throughout the review. Finally, using ArcMap 10 with the detailed
topographic mapping available from the LiDAR data and the 2009/2010 FSA aerial photographs
(normal years), wetland lines were digitized around the lowest spots on the landscape
corresponding to regular signatures of drown outs, crop stress, altered or late planting, brighter
green areas in dry years and/or low albedo (areas of darker soil). (Albedo is the fraction of the
total light striking a surface that is reflected back from that surface. An object that has a high
albedo (near 1) is very bright; an object that has a low albedo (near 0) is dark.)

A note about soil saturation in aerial photography: While some might argue that X-ray
vision is required to ‘see’ soils saturated within 12" on aerial photography, areas of low albedo in
some years of aerial review exhibit a strong correlation to both the lower elevations identified in
LiDAR and other signatures of wetness such as crop stress and drown outs. Furthermore, soils in
the project area are predominantly mapped as fine-textured clays or silty clays, a high percentage
of which are hydric soils from which some of the surface water is drained. Therefore, soils lower
in the landscape would remain wet longer, resulting in areas with lower albedo due to wetness.

Figures LPP 1-4 of 4 and FCP 1-3 of 3 in Appendix A were developed to display the
wetland polygons located within the project corridors, overlaid on 2009 FSA Aerial
photography. Antecedent precipitation prior to the 2009 aerial flight was a normal.

On-Site Field Review

Antecedent precipitation was analyzed prior to each field review, as well as in relation to
dates of aerial photography. On July 1-2, 2010, the team reviewed all Diversion Corridor
alignments to ground-truth the images and signatures previously identified on aerial photography
as wetland areas. Antecedent precipitation for this field review was normal. Following this
ground-truthing field review, the team completed the off-site mapping of all the wetlands within
the study area through July 2010. During July 27-30, 2010 the team returned to the study area to
complete representative transects/data collection and functional assessments, using the Manual,
the Supplement and Minnesota Routine Assessment Methodology for Evaluating Wetland
Functions (MnRAM), Version 3.3, refining the extent of wetlands within all off-site mapped
areas. Antecedent precipitation prior to the final field review at the end of July 2010 was wet,
with nearly two inches of rain falling on July 27-28, 2010 in the project area. This precipitation
provided the team with first-hand observations of the geomorphic positions in the landscape to
which water flows.

Due to time constraints and similarity of the vast majority of wetlands within the study
area, Corps staff chose not to delineate or assess functionality on every area determined to be



wetland. Instead, at least one randomly-chosen area representative of each type of wetland found
within the Diversion alignments was verified through data collection along a transect and
assessed for typical functionality. Sample points were taken to document the vegetation, soils,
and hydrology indicators within representative upland and wetland locations. As part of the field
verification process, soil pits were dug to at least 16 inches to describe the soil colors, using
Munsell soil color charts, and to observe any hydrology indicators. Vegetation was documented
using the standard plot sizes of a 30-foot radius for trees and woody vines, a 15-foot radius for
saplings/shrubs, and a 5-foot radius for herbaceous species and woody seedlings. Percent areal
cover was recorded for each plant species and dominants were determined using the “50/20
Rule.” Ditch depths throughout the project corridors were estimated for use in lateral effect
calculations.

Wetland plant communities were classified using the USACOE - St. Paul District, Eggers
and Reed "Wetland Plants and Plant Communities of MN and WI" (1997). The wetland
indicator status of plants was determined using the National List of Plant Species That Occur in
Wetlands — Region 3 (1988). In accordance with the Great Plains Regional Supplement, the +
and — have NOT been removed from the vegetation indicator status.

The determined wetland boundaries are depicted in Appendix A as Figures LPP 1-4 of 4
and FCP 1-3 of 3, overlaid on the 2009 Farm Services Agency (FSA) aerial imagery.

Assessment of impacts to aquatic resources as a result of the proposed Red River
Diversion channels included completion of MnRAM V. 3.3 analyses on representative sites
within the Diversion Corridors. As stated above, time constraints and similarity of wetlands
within the study area allowed Corps staff to assess representative wetlands of each type found
within the Diversion alignments. (Note: Although forested wetlands were not identified for this
document, a short statement about the functionality of forested wetlands in the project area is
included.)

Results

Off-Site Results and Discussion

Soil series in the project area are provided in Tables 1a and 1b. Table 1a lists soils found
within the Minnesota Diversion, where at least 63% of the area is hydric soil. Table 1b lists soils
found within the North Dakota Diversion, where over 90% of the area is hydric soil. Soils of the
study area are dominantly associated with lake plains and floodplains and formed in calcareous
clayey lacustrine sediments. They are very deep, poorly and very poorly drained and slowly
permeable. Slope gradients are commonly less than 1 percent but range from 0 to 6 percent, with
steeper slopes associated with side slopes of streams. Runoff is negligible except where
accommodated by slope. Saturated hydraulic conductivity is slow. A system of surface drains
associated with 10ad ditches, section lines and agricultural fields remove surface (ponded) water
from most soils'. A seasonal high water table is at the surface to about 3.0 feet below the surface
at some time during the period of March through July; in lower lying depressional areas the
water table is 1.0 foot above the surface to 2.0 feet below the surface at some time during the

! Land leveling is commonly practiced by agricultural producers in this region and aids in removing ponded water.



period of February through August. (Source: Official Soil Series Descriptions. USDA, NRCS.

2010).

Table 1a — Soils in Minnesota Diversion Corridor

; . Approx.
Soil . Map Units ; j
Sories Taxonomic Class Becaait Hydric %o _of
Corridor
Coarse-silty over clayey, mixed
Augsburg | over smectitic, superactive, frigid :i)lt,?gg;burg Yes 1
Typic Calciaquolls
a) Bearden
’ : _ . o silty clay loam;
Bearden ;grtia(;sgtayl,c:ir;nxl;aglissuperactlve, frigid b) Bearden silt | No 26
q loam, 0-2%
slopes
: Fine-silty, mixed, superactive, frigid | a) Colvin silty
KR Typic Calciaquolls clay loam e L
a) Fargo silty
clay, 0-2%
. o e . slopes;
Fargo Emi? 321;;:““0‘ trigid Typie b) Fargo silty Yes 48
plag clay, Swales;
c¢) Fargo silty
clay loam
Hegne : e e . a) Hegne-
w/Fargo EQE .iasmuzcr:tt;tlc, igid Typic Fargo silty Yes 1
inclusion q clays
Fine-silty, mixed, superactive, frigid | a) Overly silty .
Dyeny Pachic Hapludolls clay loam Parkisl $
: — . a) Wahpeton
Wahpston E‘gel'uzfgﬁs"t”"’- frigid. Typic silty clay. 0-2% | No 2
P slopes
Coarse-silty over clayey, mixed a) Wheatville
Wheatville | over smectitic, superactive, frigid silt loam, 0-2% | No 8
Aeric Calciaquolls slopes
Table 1b — Soils in North Dakota Diversion Corridor
: Approx.
Soil Series Taxonomic Class Map Units Hydric % of
Present .
Corridor
Bearden Fine-silty, mixed, superactive, frigid :i)ltBi?a:den Partial 2
Aeric Calciaquolls | y ciay
oam
Fine, smectitic, calcareous, frigid a) Cashel .
Gashel Aquertic Udifluvents silt clay Partial 2




Fine, smectitic, frigid Cumulic Vertic a) Dovray
Dovray Epiaquolls silty clay ves i
. Fine-loamy, mixed, superactive, a) Fairdale .
FairEl calcareous, frigid Mollic Udifluvents silt loam Pargl 1
a) Fargo
silty clay;
b) Fargo
Fargo Fine, smectitic, frigid Typic Epiaquerts %g#?lay Yes 67
¢) Fargo
silty clay, 1-
3% slopes;
Hegne Fine, smectitic, frigid Typic 8) Hegne-
w/Fargo Calcia e ’ Fargo silty Yes 18
inclusion q clays
. . . . e a) Overly
Fine-silty, mixed, superactive, frigid : ;
Overly : silty clay Partial 3
Pachic Hapludolls Eoarn
a)
. B s : Wahpeton
Wahpeton Fine, smectitic, frigid Typic Hapluderts silty clay. 0- No 2
2% slopes

As mentioned, surface drains, typically two feet or less deep with flat side slopes, are
constructed?, Except for lower lying depressions, the drains, in concert with land leveling,
remove ponded water from most soils. Given the slow permeability of the area soil, their shallow
and random pattern’, the drains have a lesser effect on lowering the water table over larger areas
of the landscape. Nonetheless, the lateral drainage effect of surface drains on the water table was
estimated (Table 2) using the van Schilfgaarde equation (Hydrology Tools for Wetland
Determination. Engineering Field Handbook, Chapter 19. USDA, NRCS. August, 1997 and
Hydrology Tools for Wetland Determination, Minnesota Supplement 19-57 to the Engineering
Field Handbook. USDA, NRCS. April, 2005). To calculate lateral effect, variables such as ditch
depth were estimated by field visit (July 27-29, 2010) and soil parameters were estimated from
the Web Soil Survey. The ditch depths analyzed in Table 2, below, represent the range of ditch
depths observed during the field review. The “T” factor, or the duration of time for the drain to
lower the water table one foot below the soil surface, was set at 14 days. Fourteen days is the
required duration for determining wetland hydrology on hydrologically altered sites
(Supplement).

? Subsurface drainage, such as tiling, is not a common practice in the study area.
® As used here, random means ditches that follow landscape drainage patterns, as opposed to a systematic
arrangement of parallel drains.



Table 2 — Lateral drainage effect of surface drains of Red River Valley

Ditch depth Lateral effect on each
(feet) side of ditch
2 80
3 105
4 120
5 135
6 145
* 150

The surface drainage was initiated during European settlement of this area in order to
make production of agricultural crops possible, and much of the land within the proposed
diversion alignments is currently used for agricultural purposes. Although the surface drainage
systems (ditches and land leveling) make agricultural production possible in many areas in most
years, the ditches and land leveling have not eliminated wetland hydrology from entire fields
during the growing season in most years. Many wetlands are farmed in most years, and crops are
often lost or suffer wetness-related stress.

The NRCS Hydrology Tools for Wetland Delineation Procedure (August, 1997) and
Corps of Engineers guidance Assessing and Using Meteorological Data to Evaluate Wetland
Hydrology (April, 2000) both recommend evaluation of precipitation for the 3 months prior to
the date of an aerial photograph to assist in making determinations of normal circumstances.
Unless a specific date was identified for an aerial, July 1 was the date used to calculate
antecedent precipitation for the three months prior to the photo. Antecedent precipitation was
analyzed using the Wetland Delineation Data Retrieval website: http://climate.umn.edu/wetland/.
Detailed data were obtained using the Moorhead Station (#215584). Table 3 below provides the
antecedent precipitation analysis for the aerials reviewed.

Table 3 — Antecedent Precipitation (April, May, June) for July FSA Aerial Photos

Date of Imagery Antecedent
Precipitation
July 1, 2003 Wet
July 1, 2004 Normal
July 1, 2005 Wet
July 1, 2006 Dry
July 1, 2009 Normal
July 1,2010 Normal

FSA aerial photography is generally flown during late June or early July. The intent of
this photography is related to compliance with USDA Farm Programs; the main purpose is not
for assessing hydrology and aiding the determination of wetland areas. However, they remain the
most readily available aerials to view the landscape on an annual basis. These mid-summer
flights generally miss nearly three months of the growing season, during which areas inundated
or saturated within 12" of the surface meet the definition of wetland hydrology. Decisions made
about whether an area is wetland based solely upon the FSA aerials would, therefore, result in a
very conservative estimate of wetland. Again, use of LiIDAR, correlated with repeated signatures



of wetness later in the growing season as shown on the FSA aerials, provides the best available
data to make a determination of the full extent of wetlands on the landscape. The question for
determining the extent of wetlands is not wetland hydrology based on mid-summer imagery.
Rather, the question is the extent of wetland hydrology during the growing season in most years,
which, as previously stated, begins in the Fargo-Moorhead area during early- to mid-April.
Aerial photographs, LiDAR, the extent and location of hydric soils, and extent and estimated
effect of drainage infrastructure when taken together offer an estimate of wetlands based on
multiple parameters.

Upon review of available aerial imagery, Web Soil Survey and detailed topographic
(LiDAR) data resources, extensive areas of hydric soils exhibiting regular wetland signatures
were noted throughout the proposed Diversion corridors, as shown on Figures LPP 1-4 of 4 and
FCP 1-3 of 3 in Appendix A. Using LiDAR data correlated to regular signatures of wetness such
as saturated soil, crop stress and drown-outs, wetlands were identified in the lower lying areas
and digitized as polygons in ArcMap 10. Table 4 below provides a summary of the total area of
wetlands, by type, identified within the Diversion corridors.

Table 4 - Summary of the extent of wetlands (acres), by type, within the proposed Diversion
corridors.

Wetland Type North Dakota/LPP North Dakota/ND35K | Minnesota/FCP
Corridor Corridor Corridor
(Total area: 8054 ac) | (Total area: 6560 ac) (Total area: 6415 ac)

Approximate total acres | 7250 5900 4040

hydric soil

Farmed, seasonally 790 720 800

flooded basin

Wet meadow 140 120 50

Shallow marsh 50 40 50

Shallow open water 10 10 10

Total Wetland Acreage | 990 890 910

% Wetland 12% 14% 14%

On-Site Field Results and Discussion

Normal Circumstances

The corridors, especially in North Dakota, are dominantly hydric soil, with insufficient
drainage infrastructure to eliminate wetland hydrology during the growing season in most years;
as discussed, crops can be planted but are often lost in the lower lying areas in many years. It is
the professional opinion of the wetland scientists involved with this review that the soils and
hydrology normally present in the areas identified as wetlands in both off-site and on-site review
will support a dominance of hydrophytes if normal farming operations were to cease.



Farmed, Seasonally Flooded Basins

The vast majority of wetland resources found within the project area are “managed plant
communities” classified as farmed, seasonally flooded basins. These seasonally flooded basins
are lower lying areas within actively planted agricultural fields from which shallow surface
drains and land leveling have not eliminated wetland hydrology during the growing season in
most years. Many of these lower lying areas are themselves shaped into shallow field ditches
channeling water from the remainder of the fields. Prior to European seitlement of the study
area, this lake plain (see soils discussion) was dominated by wetland communities; these
seasonally flooded basins are generally the remnants of the historic wetland areas.

Wetland boundaries were identified during off-site review using the LiDAR elevation
data correlated to repeated signatures of wetness, and verified with the on-site ground-truth
review. The hydric soil field indicators observed include A12 — Thick Dark Surface and F6 —
Redox Dark Surface, while the hydrology indicators observed include D2 - Geomorphic
Position, B8 — Sparsely Vegetated Concave Surface and, during the off-site review, C9 —
Saturation Visible on Aerial Imagery.

Wet Meadows and Shallow Marshes

Wet meadows may have surface water only early in the growing season and are typically
saturated into the latter part of the summer. Wet meadows in the study area are dominated by
reed canarygrass (Phalaris arundinacea), sedges, other grasses and forbs. Shallow marshes
typically have at least 6 inches of surface water throughout the growing season, and in the study
area are dominated by cattail species (7ypha sp.). Many field-side and roadside ditches traverse
the area (see discussion of lateral effect), and, where these areas also exhibit the characteristics
of wetlands, they were classified as wet meadows or shallow marshes, depending upon the
predominant vegetation and depth of water present.

Wetland boundaries were identified during off-site review using the LiDAR elevation
data correlated to repeated signatures of wetness, and verified with the on-site ground-truth
review. The hydric soil field indicators observed include A12 — Thick Dark Surface and F6 —
Redox Dark Surface, while the hydrology indicators observed include D2 - Geomorphic
Position, A3 — Saturation, and, during the off-site review, B7 — Inundation Visible on Aerial
Imagery and C9 — Saturation Visible on Aerial Imagery.

Shallow Open Water

In the North Dakota Diversion study area, there are a few shallow open water basins,
where standing water from 3 to 6 feet is normally present throughout the growing season. Most
of these areas appear to be excavated ponds, some of which are used as stormwater retention
basins, except for one small pond adjacent to the Wild Rice River. There is one shallow open
water area in the Minnesota Diversion study area just south of Interstate 94, which is a MnDOT
mitigation area/stormwater basin. No sample points were taken at these locations; they are
distinct features on the landscape with easily discernible topographic breaks.
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Functional Assessment Discussion

Wetlands in this area have been significantly impacted by agricultural practices,
including drainage, tillage and loss of the natural vegetation. The wet meadow, shallow marsh
and floodplain forest areas, although usually left untouched by direct tillage, have been affected
by the agricultural runoff containing sediment.

Wetlands found within those active agricultural lands provide limited levels of
functionality within this environment due to the extensive drainage and overall alteration that has
taken place in the region. The majority of wetlands within the review area are depressional field
ditches and depressional isolated wetlands of the farmed, seasonally flooded basin type (see
photos on Figures LPP 1-4 of 4 in Appendix A). Due to the extensive drainage systems, these
seasonally flooded wetlands generally provide low function for Maintenance of Hydrologic
Regime and Maintenance of Wetland Water Quality. Because the wetlands are found within
agricultural fields, they also function at a low level in Maintenance of Character of Wildlife
Habitat, and Aesthetics/Recreation/Education/Cultural benefit. Without natural vegetation, there
is no opportunity to provide wildlife habitat and the wetlands don’t provide any aesthetic or
recreational ‘value’ to the human landscape.

The depressional wetland areas within agricultural fields do, however, generally provide
moderate to high functionality for Flood/Storm-water Attenuation and also for Downstream
Water Quality. Those wetlands that have been shaped into shallow field ditches provide a
moderate level of flood/stormwater attenuation because they are able to hold some of the water
on the landscape for at least a short period of time. Shallow isolated depressional wetlands
provide a high level of functionality for flood/stormwater attenuation, as they are able to hold the
water on the landscape until it can evaporate or infiltrate, rather than run off to nearby over-
stressed water courses. All field wetlands provide a moderate level of functionality for protection
of downstream water quality because they are able to filter at least some of the nutrients from the
agricultural runoff before the water enters nearby waterways. The depressional wetlands
generally do not provide any level of function for amphibian or fish habitat or shoreline
protection, therefore functional analysis was not applicable in these areas.

Note: As previously stated, locations of forested wetland resources were not identified for
this report. All forested resources, including forested wetlands, were identified and assessed
under a separate section of the FEIS, therefore they were not included in this effort. However, a
brief statement of floodplain forest functionality is included for reference. Floodplain forest
wetlands provide a moderate level of functionality for maintenance of the hydrologic regime, as
they are able to gradually feed the river system with water stored in the soils following flood
events. The forested floodplains also provide a moderate level of shoreline protection and
floodwater resistance by increasing the surface roughness resulting in an increased detention of
high flows and reduced erosion, and ultimately reducing peak flows downstream. In addition, the
forest canopy provides the wetland with the opportunity to provide a moderate level of function
for wildlife habitat.
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Conclusion

Based upon a preponderance of the evidence collected during both off-site and on-site
review, extensive wetland areas exist throughout the Diversion corridors, as shown on Figures LPP
1-4 of 4 and FCP 1-3 of 3 in Appendix A and summarized in Table 4.

Data Sources:

Web Soil Survey. U.S.D.A. SSURGO Data obtained from:
hitp://websoilsurvey.nres.usda.gov/app/ WebSoilSurvey.aspx

Wetland Delineation Precipitation Data Retrieval, website developed by the Minnesota
Climatology Working Group (http://climate.umn.edu/wetland/)

Literature Referenced/Technical Documents:

Environmental Laboratory. 1987. 1987 U.S. Army Corps of Engineers Wetlands Delineation
Manual. Technical Report Y-87-1, US Army Engineer Waterways Experiment Station, Vicksburg,
Mississippi.

U.S. Army Engineer Research and Development Center. 2010. Regional Supplement to the Corps of
Engineers Wetland Delineation Manual: Great Plains Region. US Army Engineer Waterways
Experiment Station, Vicksburg, Mississippi.

Eggers, Steve D. and Donald M. Reed. 1997. Wetland Plants and Plant Communities of Minnesota
and Wisconsin. US Army Corps of Engineers, St. Paul District. 263pp, unclassified.
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Appendix A

Figures

Figure 1: Fargo-Moorhead Metro Study - Alignments
Figures LPP 1 through 4 of 4: North Dakota Wetland Areas, including on-site photos
Figures FCP 1 through 3 of 3: Minnesota Wetland Areas
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LOCATICN BEARDEN ND+MN SD

Established Series
KWT-CJH
11/2002

BEARDEN SERIES

The Bearden series consists of very deep, somewhat poorly drained, moderately to slowly permeable
soils that formed in calcareous silt loam and silty clay loam lacustrine sediments. These soils are on
glacial lake plains and have slopes of 0 to 3 percent. Mean annual air temperature is 39 degrees F, and
mean annual precipitation is 18 inches.

TAXONOMIC CLASS: Fine-silty, mixed, superactive, frigid Aeric Calciaquolis

TYPICAL PEDON: Bearden silty clay loam on a plane slope of less than 1 percent under cropland.
When described the soil was moist throughout. (Colors are for moist soil unless otherwise stated)

Ap--0 to 7 inches; black (10YR 2/1) silty clay loam, very dark gray (10YR 3/1} dry; moderate very fine
subangular blocky structure parting to moderate fine granular; very hard, friable, slightly sticky and
slightly plastic; common fine roots; many fine pores; few threads of carbonates; strong effervescence (8
percent calcium carbonate); slightly alkaline; abrupt smooth boundary. (Combined A horizons 6 to 14
inches thick)

ABK--7 to 18 inches; dark gray (10YR 4/1) and very dark gray (10YR 3/1) silty clay loam, gray (10YR
5/1) and dark gray (10YR 4/1) dry, gray (10YR 6/1) dry in the lower part; weak coarse and medium
subangular blocky structure; very hard, friable, sticky and plastic, common fine roots; many fine pores;
few fine masses of carbonates; disseminated carbonates throughout with the amount increasing with
depth; violent effervescence (15 to 20 percent calcium carbonate); moderately alkaline; clear irregular
boundary. (0 to 14 inches thick)

Bk1--18 to 28 inches; light olive brown (2.5Y 5/4) silty clay loam, light yellowish brown (2.5Y 6/4)
dry; moderate medium and fine subangular blocky structure; hard, friable, sticky and plastic; few fine
roots; many fine pores; violent effervescence (25 percent calcium carbonate); moderately alkaline; clear
wavy boundary.

Bk2--28 to 36 inches; olive brown (2.5Y 4/4) silty clay loam, light yellowish brown (2.5Y 6/4) dry; few
fine prominent gray (5Y 5/1) and few fine and medium prominent very dark brown (10YR 2/2)
redoximorphic depletions; weak coarse subangular blocky structure parting to moderate fine and very
fine subangular blocky; hard, friable, sticky and plastic; few fine pores; few masses of carbonates;

violent effervescence (15 percent calcium carbonate); moderately alkaline; clear wavy boundary.
(Combined Bk horizons 0 to 54 inches thick)

C1--36 to 46 inches; light olive brown (2.5Y 5/4) laminated silty clay loam, light yellowish brown (2.5Y
6/4) dry; common medium and fine prominent gray (5Y 5/1) redoximorphic depletions and common
medium faint dark yellowish brown (10YR 4/4) redoximorphic concentrations; few black non-
manganese spots; massive; very hard, friable, sticky and plastic; masses of gypsum crystals; few masses
of carbonates; strong effervescence (15 percent calcium carbonate); moderately alkaline; gradual wavy
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boundary.

C2--46 to 60 inches; light olive brown (2.5Y 5/4) laminated silty clay loam; light yellowish brown
(2.5Y 6/4) dry; common prominent gray (5Y 5/1) redoximorphic depletions and many fine and medium
distinct dark yellowish brown (10YR 4/4) and prominent strong brown (7.5YR 5/6) redoximorphic
concentrations; massive; very hard, firm, sticky and plastic; few masses of carbonates; strong
effervescence (15 percent calcium carbonate); slightly alkaline.

TYPE LLOCATION: Pembina County, North Dakota, about 2 miles north and 3 miles east of St.
Thomas; 640 feet east and 160 feet south of the northwest corner, sec. 29, T. 160 N., R. 52 W.

RANGE IN CHARACTERISTICS: The mollic epipedon ranges from 7 to 20 inches thick. The soil is
slightly alkaline or moderately alkaline. Saline phases are recognized.

The Ap or A horizon has hue of 10YR, 2.5Y, 5Y, or is neutral, value of 2 or 3 and 3 to 5 dry, and
chroma of 1 or less. It typically is silty clay loam but some is loam, silt loam, clay loam or silty clay.
The A horizon contains 1 to 10 percent carbonates. Some pedons have tongues of A horizon extending
into Bk horizon.

The ABk horizon has hue of 10YR, 2.5Y or is neutral, value of 2 to 5 and 3 to 6 dry, and chroma of 2 or
less. It is silt loam or silty clay loam. It is slightly alkaline or moderately alkaline.

The Bk horizon has hue of 10YR, 2.5Y, or 5Y, value of 3 to 7 and 5 to 7 dry, and chroma of 1 to 4. It is
silt loam or silty clay loam. It contains 15 to more than 30 percent carbonates. Most of this is
disseminated, Some pedons contain few or common, faint to prominent redoximorphic features in this
horizon. Some pedons have Bky or BCk horizons.

The C horizon has hue of 2.5Y or 5Y, value of 4 to 7 and 5 to 8 dry, and chroma of 2 to 4. In some
pedons below 30 inches the hue is neutral and the chroma is 1 or less. The texture of the C horizon
typically is silty clay loam or laminated silt loam and silty clay loam. In some pedons below a depth of
40 inches the textures range from gravelly coarse sand to clay. Some pedons do not have a C horizon
within a depth of 60 inches.

COMPETING SERIES: These are the Cubden, Gunclub, MclIntosh and Saunders series (it is assumed
the Cubden series is competing pending on update in the classification). Cubden and MclIntosh soils
formed in a silt mantle over glacial till and have 2C horizons containing 15 percent fine sand and
coarser. Gunclub soils have clay till within depths of 40 to 60 inches. Saunders soils are poorly drained
and have silty clay and clay textures within a depth of 40 inches.

GEOGRAPHIC SETTING: Bearden soils are on level and nearly level glacial lake plains. Slopes are
0 to 3 percent. The soils formed in calcareous silt loam and silty clay loam lacustrine sediments. The
climate is cool, subhumid. The mean annual air temperature ranges from 36 to 45 degrees F, and the
mean annual precipitation from 15 to 24 inches. Frost-free period ranges from 90 to 145 days. Elevation
ranges from 650 to 2000 feet above sea level.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Antler, Beotia, Colvin, Gardena,
Glyndon, Hegne, Overly and Perella soils. Antler soils are on adjacent interbeach areas where lake
sediments are moderately deep over till, They are fine-loamy. Beotia, Colvin, Overly and Perella soils
are in a drainage sequence with Bearden soils. Beotia and Overly soils are at higher elevations in the
lake plain. They do not have calcic horizons within depths of 16 inches and have Bw horizons. Colvin
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and Perella soils are in swales and lower lying flats and basins, Colvin soils are poorly drained. Perella
soils do not have calcic horizons within a depth of 16 inches. Glyndon soils are on adjacent areas. They
are coarse-silty. Gardena soils are on nearby lake plains at higher elevations. They do not have calcic
horizons within depths of 16 inches and are coarse-silty. Hegne soils are on adjacent lake plains. They
are fine.

DRAINAGE AND PERMEABILITY: Somewhat poorly drained. Runoff is negligible to high,
Permeability is slow to moderate. A seasonal high water table is at depths of 1.5 to 3.5 feet at some time
during the period of April through June.

USE AND VEGETATION: Soiis are nearly all cropped to smali grains and row crops such as sugar
beets. Native vegetation was big bluestem, switchgrass, western wheatgrass, and a variety of forbs,

DISTRIBUTION AND EXTENT: The Red River Valley in eastern North Dakota and northwestern
Minnesota, and in glacial lake plains in northeastern South Dakota and ceniral North Dakota. The series
is of large extent.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Bismarck, North Dakota
SERIES ESTABLISHED: Ransom County, North Dakota, 1906.

REMARKS: Diagnostic horizons and features recognized in this pedon are: mollic epipedon - the zone
from the surface of the soil to the depth of 7 inches (Ap horizon); calcic horizon the zone from 7 to 36
inches (ABk, Bk1, and Bk2 horizons); characteristics associated with wetness - calcic horizon (ABk,
Bk1, and Bk2 horizons).

Were the soil has previously correlated as moderately well drained it should be recorrelated to the
Rondel! series (Aquic Calciudolis).

ADDITIONAL DATA: Type location laboratory data S54NDak-34-1; additional data ND51-P-6,
S53ND-9-5, S53ND-9-6, SSTND-18-1, and S54ND-34-2.

National Cooperative Soil Survey
U.S.A.
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LOCATION COLVIN ND+MN MT SD

Established Series
CJH
06/2001

COLVIN SERIES

The Colvin series consists of very deep, poorly and very poorly drained, moderately to slowly
permeable soils formed in silt loam and silty clay loam sediments, These soils are in concave shallow
swales and depressions on glacial lake plains, in outwash channels, on stream terraces and in
drainageways on till plains. Slope ranges from 0 to 2 percent. Mean annual air temperature is 41 degrees
F and mean annual precipitation is 18 inches.

TAXONOMIC CLASS: Fine-silty, mixed, superactive, frigid Typic Calciaquolls

TYPICAL PEDON: Colvin silty clay loam on a level concave slope less than 1 percent under native
grass. 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 prismatic
structure parting to moderate mediom granular; hard, friable, sticky and plastic; many roots; many fine
pores; strong effervescence; slightly alkaline; clear wavy boundary. (6 to 16 inches thick)

Bkgl--10 to 20 inches; gray (5Y 6/1) and olive gray (5Y 5/2) silty clay loam, gray (N 6/0) and white (N
8/0) dry; very weak medium subangular blocky structure parting to weak fine granular; hard, friable,
slightly sticky and plastic; common roots; common fine pores; few masses of carbonates; violent
effervescence; moderately alkaline; gradual wavy boundary.

Bkg2--20 to 30 inches; light olive gray (5Y 6/2) and olive gray (5Y 5/2) silty clay loam, light gray (5Y
7/1) and gray (5Y 6/1) dry; common medium prominent light olive brown (2.5Y 5/6) redoximorphic
concentrations; very weak fine subangular blocky structure; hard, friable, slightly sticky and plastic; few
roots; common pores; strong effervescence; moderately alkaline; gradual wavy boundary. (Combined
Bkg horizons 8 to 54 inches thick)

Cg--30 to 60 inches; olive gray (5Y 5/2) silty clay loam, light gray (5Y 7/2) dry; many coarse prominent
yellowish brown (10YR 5/8) and few medium prominent yellowish red (SYR 5/6) redoximorphic
concentrations; massive; hard, friable, sticky and plastic; strong effervescence in upper part, gradually
decreases to slight effervescence at 50 inches; moderately alkaline.

TYPE LOCATION: LaMoure County, North Dakota; about 1 mile south and 2 miles east of Marion;
about 75 feet north and 65 feet east of the southwest corner, sec. 18, T. 136 N., R. 60 W.

RANGE IN CHARACTERISTICS: The mollic epipedon ranges from 7 to 24 inches in thickness. The
top of the calcic horizon is at depths of less than 16 inches. In some pedons the lower part of the mollic
epipedon is part of the calcic horizon, The 10- to 40-inch particle-size control section typically has 20 to
30 percent noncarbonate clay and ranges from 18 to 35 percent. It contains less than 15 percent fine sand
and coarser. Saline phases are recognized.
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The A horizon has hue of 10YR, 2.5Y, 5Y or is neutral, value of 2 or 3 and 3 or 4 dry, and chroma of 1
or less. It typically is silt loam or silty clay loam, but the range includes clay loam and silty clay. It is
neutral to moderately alkaline. Some pedons have an Ak or ABk horizon. Where present they have hue
similar to the A horizon, and value of 3 or 4 and 4 to 6 dry, and chroma of | or 2.

The Bkg or Bk horizon has hue of 10YR, 2.5Y, 5Y or is neutral, value of 3 to 7 and 5 to 8 dry, and
chroma of 2 or less. Chroma of 3 is allowed below a depth of 30 inches. It is silt loam or silty clay loam,
but clay loam is allowed below a depth of 25 inches. It is slightly alkaline to strongly alkaline. It
typically has a calcium carbonate equivalent of 20 to 50 percent. Some pedons have Bky, Bkz or BC
horizons.

The Cg horizon has hue of 2.5Y or 5Y, value of 3 to 6 and 5 to 7 dry, and chroma of 1 to 4. It is silt
loam or silty clay loam, but clay loam is allowed below a depth of 25 inches, The Cg horizon below
depths of 40 inches typically has similar textures. However, in some pedons the texture ranges from
sand to clay below a depth of 40 inches. The Cg horizon is massive, laminated or has weak grades of
blocky structure. It typically contains few to many redoximorphic features with chroma of 3 to 8. It is
slightly alkaline or moderately alkaline. Crystals of gypsum and other soluble salts are in some pedons.
Some pedons do not have a C horizon within a depth of 60 inches.

COMPETING SERIES: These are the Bear Lake, Colake, Ojata, Regan and Winger series. Bear Lake
soils have sola more than 60 inches thick and have lime nodules in the Bkg horizon. Colake soils do not
have redoximorphic features within a depth of 40 inches. Ojata soils are strongly saline with
conductivity exceeding 16 mmhos/cm. Regan soils contain more than 15 percent fine sand or coarser in
the [ower half of the control section. Winger soils have loamy glacial till in the lower part of the control
section.

GEOGRAPHIC SETTING: Colvin soils are in level concave shallow swales and depressions on
glacial ake plains, in outwash channels, on stream terraces and in drainageways on till plains. Slopes are
0 to 2 percent. The soils formed in silt loam and silty clay loam sediments. The mean annual air
temperature ranges from 36 to 48 degrees F, and mean annual precipitation from 15 to 25 inches. Frost-
free period ranges from 90 to 145 days. Elevation ranges from 650 to 2000 feet.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the competing Ojata soils and Antler,
Bearden, Borup, Gardena, Hegne, Lamoure, Qverly, Perella and Rauville soils. Ojata soils are on nearby |
saline swales and depressions. Antler soils are on nearby interbeach areas. They are fine-loamy and have
2C horizons within depths of 20 to 40 inches of firm glacial till. Bearden, Overly and Perella soils are in
a drainage sequence with Colvin soils. Bearden and Overly soils are on higher elevations. Overly soils
have Bw horizons and do not have carbonates or calcic horizons within depths of 16 inches. Borup soils
are on nearby lake plains where sediments contain less clay and more very fine sand. Hegne soils are on
nearby lake plains where sediments are clays. Lamoure and Rauville soils are on nearby bottom lands
and flood plains of outwash valleys and streams. Perella soils are on similar landscapes as Colvin soils.
Perella soils do not have calcic horizons within depths of 16 inches.

DRAINAGE AND PERMEABILITY: Poorly and very pootly drained. Runoff ranges from negligible
to medium depending on slope and surface texture. Water runs onto these soils and ponds for a time
during wet seasons. The soils commonly are too wet to cultivate unless drained. Soils on stream terraces
occasionally flood from stream overflow. Permeability is moderate to slow. An apparent seasonal high
water table is at a depth 0£ 0.0 to 1.5 feet at some time during the period of March through July in the
poorly drained phase. It is at a depth of 1 foot above the surface to 1 foot below the surface at some time
during the period of November through July in the very poorly drained phase.

https://soilseries.sc.egov.usda.gov/OSD_Docs/C/COLVIN.himl 7/13/2011
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USE AND VEGETATION: Soils are cropped to small grains. Undrained areas are used for pasture and
hay. Native vegetation is slim sedge, wooly sedge, prairie cordgrass, and a variety of forbs and other
sedges.

DISTRIBUTION AND EXTENT: Central and eastern North Dakota, western Minnesota and
northeastern South Dakota. The soil is of large extent.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Bismarck, North Dakota
SERIES ESTABLISHED: Sargent County, North Dakota, 1961.

REMARKS: Diagnostic horizons and features recognized in this pedon are: mollic epipedon - the zone
from the surface of the soil to a depth of 10 inches (A horizon); calcic horizon - the zone from 10 to 30
inches (Bkgl and Bkg2? horizon); characteristics associated with wetness - calcic horizon (Bkgl and
Bkg?2 horizons).

ADDITIONAL DATA: S66NDak-14-2; S66NDak-14-7; S66NDak-14-8; S67NDak-50- 3; S67NDak-
50-4,

National Cooperative Soil Survey
U.S.A.
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LOCATION FARGO ND+MN MT

Established Series
NDP-CJH
03/2005

FARGO SERIES

The Fargo series consists of very deep, poorly drained and very poorly drained, slowly permeable soils
that formed in calcareous, clayey lacustrine sediments. These soils are on glacial lake plains,
floodplains, and gently sloping side slopes of streams within glacial lake plains. Slopes range from 0 to
6 percent. Mean annual air temperature is 42 degrees F, and mean annual precipitation is 19 inches.

TAXONOMIC CLASS: Fine, smectitic, frigid Typic Epiaquerts

TYPICAL PEDON: Fargo silty clay on a level plane slope of less than 1/10 percent under cropland.
When described the soil was dry from 0 to 8 inches and moist from 8 to 60 inches. (Colors are for moist
soil unless otherwise stated)

Ap--0 to 8 inches; black (10YR 2/1) silty clay, very dark gray (10YR 3/1) dry; moderate fine subangular
blocky structure parting to strong fine granular; very hard, blocks friable, granules firm, very sticky and

very plastic; many fine roots; many fine pores; neutral (pH 7.2); abrupt smooth boundary. (Combined A
horizons 5 to 15 inches thick)

Bw--8 to 13 inches; black (10YR 2/1) and very dark gray (10YR 3/1) crushed and rubbed silty clay,
very dark gray (10YR 3/1) and dark gray (10YR 4/1) crushed and rubbed, dry; moderate medium
subangular blocky structure parting to strong very fine angular blocky; extremely hard, firm, very sticky
and very plastic; many fine roots; many fine pores; faces of peds have shiny waxy sheen when moist;
cracks filled with A material throughout; neutral (pH 7.0); abrupt wavy boundary.

Bss--13 fo 21 inches; very dark gray (2.5Y 3/1) and very dark grayish brown (2.5Y 3/2) silty clay, gray
(2.5Y 5/1) and dark grayish brown (2.5Y 4/2) dry; dark grayish brown (2.5Y 4/2) crushed and rubbed,
grayish brown (2.5Y 5/2) dry; few fine prominent yellowish brown (10YR 5/6) redoximorphic
concentrations; moderate coarse prismatic structure parting to strong fine and very fine angular blocky;
extremely hard, firm, very sticky and very plastic; common fine roots; common pores; slickensides on
vertical faces of peds; faces of blocks have waxy sheen when moist; slight effervescence in lower part,
noneffervescent on tongues; cracks filled with A material throughout; slightly alkaline (pH 7.6); abrupt
irregular boundary. (Combined Bw and Bss horizons 8 to 27 inches thick)

Bkg--21 to 32 inches; olive gray (5Y 5/2) silty clay, light gray (5Y 7/2) dry; common fine prominent
dark yellowish brown (10YR 4/6) redoximorphic concentrations; weak medium subangular blocky
structure parting to moderate fine angular blocky and granular; hard, friable, sticky and plastic; few
roots; common fine pores; cracks filled with A material extend into this horizon; common fine masses of
carbonates; strong effervescence; moderately alkaline (pH 8.0); clear wavy boundary. (0 to 26 inches
thick)

Cgl--32 to 48 inches; grayish brown (2.5Y 5/2) silty clay, light gray (2.5Y 7/2) dry; common medium
distinct brown (10YR 4/3) redoximorphic concentrations and gray (5Y 5/1) redoximorphic depletions;
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weak medium subangular blocky structure parting to moderate very fine anguiar blocky and granular;
very hard, firm, very sticky and very plastic, few fine roots; common pores; strong effervescence;
moderately alkaline (pH 8.0); gradual wavy boundary,

Cg2--48 to 68 inches; olive (5Y 4/3) and pale olive (5Y 6/3) silty clay, pale olive (5Y 6/3) and pale
yellow (5Y 8/3) dry; many medium prominent dark yellowish brown (10YR 4/4) redoximorphic
concentrations; laminated, fractures to moderate very fine blocky structure; very hard, firm, very sticky
and very plastic; few medium masses of carbonates; slight effervescence; moderately alkaline (pH 8.0);
gradual wavy boundary.

Cg3--68 to 80 inches; pale olive (5Y 6/3) silty clay; pale yellow (5Y 8/3) dry; common medium
prominent dark yellowish brown (10YR 4/4) redoximorphic concentrations; laminated, fractures to
moderate very fine subangular blocky structure; very hard, firm, very sticky and very plastic; common

medium masses of carbonates; few fine masses of iron-manganese; slight effervescence; moderately
alkaline.

TYPE LOCATION: Traill County, North Dakota; about 9 miles south and 6 miles east of Hillsboro;
1170 feet south and 410 feet east of the northwest corner, sec. 29, T. 144 N., R. 49 W. Latitude 47
degrees, 15 minutes, 42.7 seconds N, Longitude 96 degrees, 55 minutes, 13.5 seconds W. Halstad SW,
ND USGS 7.5 minute quadrangle.

RANGE IN CHARACTERISTICS: The 10- to 40-inch particle size control section averages between
40 and 60 percent clay and less than 15 percent fine sand and coarser. It is free of rock fragments. The
mollic epipedon ranges from 8 to 40 inches in thickness. The depth to carbonates ranges from 11 to 42
inches. Saline phases are recognized.

The A horizon has hue of 10YR, 2.5Y, 5Y or is neutral, value of 2 and 3 or 4 dry, and chroma of 1 or
less. It is clay, silty clay or silty clay loam. It is neutral or slightly alkaline.

‘The Bw and Bss horizons have hue of 10YR, 2.5Y or 5Y, value of 2 to 4 and 3 to 5 dry, and chroma of 1
or 2. They are clay, silty clay or silty clay loam. It is neutral to moderately alkaline. They typically have
weak or moderate prismatic structure which parts to strong fine and very fine blocky structure. Some
pedons do not have the prismatic structure. Slickensides and shiny, waxy surfaces of peds are common.
Cracks filled with A material commonly extend through the Bw and Bss horizons and range from 1/2
inch to 5 inches in width. Some pedons have a Bg horizon.

The Bkg horizon has hue of 10YR, 2.5Y or 5Y, value of 3 to 6 and 5 to 8 dry, and chroma of 1 or 2, It is
clay, silty clay or silty clay loam. It is moderately alkaline. It contains 10 to 25 percent calcium
carbonate equivalent diffused or in masses. Where it has more than 15 percent calcium carbonate
equivalent, it does not have more than 5 percent as masses or decrease by more than 5 percent in a lower
horizon.

The Cg horizon has hue of 2.5Y or 5Y, value of 3 to 6 and 5 to 8 dry, and chroma of 1 to 3. It is clay,
silty clay or silty clay loam. It is moderately alkaline. It typically containg common to many distinct or
prominent low to high chroma redoximorphic features. Some pedons contain gypsum crystals in the Cg
horizons. Sediments are laminated in the lower part of the Cg horizon at depths of 36 to 60 inches in
most pedons. Some pedons have a 2Cg hotizon that is silt loam or sandy below a depth of 40 inches.

COMPETING SERIES: This is the Clearwater series. The Clearwater series has 2 to 8 percent rock
fragments throughout and formed in till.
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GEOGRAPHIC SETTING: Fargo soils are on level and nearly level glaciat lake plains and flood
plains and gently sloping side slopes of streams within glacial lake plains. Slope gradients commonly
are less than 1 percent but range from 0 to 6 percent. The soils formed in calcareous, clayey lacustrine
sediments. The climate is cool subhumid. Mean annual air temperature ranges from 36 to 45 degrees F,
and mean annual precipitation from 15 to 23 inches. Most of the moisture falls in the spring and
summer. Frost-free period ranges from 90 to 140 days. Elevation above sea level ranges from 6350 to
1800 feet.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Bearden, Cashel, Dovray, Grano,
Hegne, Ludden, Overly, Ryan and Wahpeton soils. Bearden and Overly soils are on nearby lake plains
and are fine-silty, Cashel soils are on floodplains of larger streams and have fine stratification below the
Ap horizon. Dovray and Grano soils are in concave swales and depressions on lake plains, Ludden soils
are on floodplains of larger streams. Dovray do not have cracks filled with A material that extend
through the Bw horizon. Grano and Ludden soils have carbonates at depths of less than 10 inches.
Hegne soils are on slight rises and have calcic horizons within depths of 16 inches. They usually are in
complex with Fargo soils. Ryan soils are on nearby areas where the lake sediments contain more salts
and have natric horizons, Wahpeton soils are on levees and low terraces of large streams, commonly at
slightly higher elevations than the lake plain and are moderately well drained.

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Poorly drained and very poorly
drained. Runoff is negligible to high depending on slope. Saturated hydraulic conductivity is slow. A
system of legal drains, section lines, road ditches, and field drains remove surface water from most
Fargo soils. A seasonal high water table is at the surface to 3.0 feet below the surface at some time
during the period of March through July. It is 1.0 foot above the surface to 2.0 feet below the surface at
some time during the period of February through August in the ponded, depressional or very poorly
drained phases.

USE AND VEGETATION: The soils are nearly all cropped to small grains, soybeans and sugar beets.
Native vegetation is western wheatgrass, Kentucky bluegrass and a variety of forbs.

DISTRIBUTION AND EXTENT: Mainly in the Red River Valley of the North in North Dakota and
Minnesota; smaller areas in glaciolacustrine areas and in west-central Montana. The soil is extensive.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Bismarck, North Dakota
SERIES ESTABLISHED: Grand Forks Area, North Dakota, 1902.

REMARKS: Diagnostic horizons and features recognized in this pedon are: mollic epipedon - the zone
from the surface of the soil to a depth of 21 inches (Ap, Bw and Bss horizons); Vertisol criteria - cracks
filled with A material extend through the Bw and Bss horizons and range from 1/2 to 5 inches in width,
slickensides in the 13 to 21 inch layer (Bss horizon); the site will be redescribed in the future to better
document the Vertisol criteria.

ADDITIONAL DATA: S51NDak-5-3; S51NDak-5-4; S51NDak-5-8; S51NDak-5-9; S53NDak-9-3;
S53NDak-9-4; S54NDak-50-1; S54NDak-50-2; Soil Survey Investigation No. 2, pages 72 to 87. Also
S64NDak-9-1; S64NDak-9-4; S64NDak-50-3; S64NDak-50-4; S65NDak-39-1; S65NDak-39-2;
S65NDak-39-3; and S65NDak-39-4; and S65NDak-49-1 (Type Location 15 feet to the west of this lab
sample) by Soils Department, North Dakota Agriculture Experiment Station.

https://soilseries.sc.egov.usda.gov/OSD Docs/F/FARGO.html 7i13/2011




Official Series Description - HEGNE Series Page 1 of 3

LOCATION HEGNE MN+MT ND SD

Established Series
HRF-RBH-CIH
03/2005

HEGNE SERIES

The Hegne series consists of very deep, poorly drained soils that formed in clayey calcareous lacustrine
sediments on glacial lake plains. These soils have slow or very slow permeability. They have slopes of 0
to 2 percent. Mean annual precipitation is about 20 inches. Mean annual air temperature is about 42
degrees F.

TAXONOMIC CLASS: Fine, smectitic, frigid Typic Calciaquerts

TYPICAL PEDON: Hegne silty clay, from a Hegne-Fargo complex, on a slightly convex slope of
about 0.5 percent on a glacial lake plain in a cultivated field. (Colors are for moist soil unless otherwise
stated)

Ap-- 0 to 10 inches; black (5Y 2.5/1) silty clay, very dark gray (5Y 3/1) dry; strong fine and medium
subangular blocky structure; firm; common fine distinct olive gray (5Y 4/2) redoximorphic depletions;
firm; few fine and medium roots; many fine rounded light gray (10YR 7/2) masses of carbonate; slightly
effervescent; slightly alkaline (pH 7.6); clear wavy boundary. (7 to 16 inches thick)

Bkssgl-- 10 to 18 inches; about 60 percent olive gray (5Y 4/2), and 40 percent dark gray (5Y 4/1) silty
clay; gray (5Y 6/1) and gray (5Y 5/1) dry; moderate medium subangular blocky structure; firm; few fine
roots; few distinct intersecting slickensides tilted less than 45 degrees from horizontal; cracks filled with
A material 1/4 to 3 inches wide and 2 to 4 feet apart; many fine masses of carbonate; violently
effervescent; moderately alkaline (pH 8.4); clear wavy boundary.

Bkssg2-- 18 to 34 inches; olive gray (5Y 5/2) silty clay; light olive gray (5Y 6/2) dry; moderate fine and
medium subangular blocky structure; firm; common fine faint dark gray (5Y 4/1) redoximorphic
depletions; few very fine roots; few distinct intersecting slickensides tilted less than 60 degrees from
horizontal; cracks filled with A material 1/4 to 2 inches wide and 2 to 4 feet apart; many fine masses of
carbonate; violently effervescent; moderately alkaline (pH 8.3); clear wavy boundary. (Combined Bkg
horizons 10 to 30 inches thick)

Bg-- 34 to 50 inches; olive gray (5Y 4/2) silty clay; weak fine and medium subangular blocky structure;
friable; common medium distinet light olive brown (2.5Y 5/4) redoximorphic concentrations; few fine
masses of carbonate; violently effervescent; moderately alkaline (pH 8.2); clear wavy boundary. (0 to 20
inches thick)

Cgl--50 to 68 inches; olive gray (5Y 5/2) silty clay; weak fine and medium subangular blocky soil
fragments parting to weak fine platy; firm; common medium distinct gray (5Y 5/1) redoximorphic
depletions and medium prominent strong brown (7.5YR 4/6) and common fine reddish yellow (7.5YR
6/6) redoximorphic concentrations; few medium carbonate coats on faces of peds; strongly effervescent;
moderately alkaline (pH 8.2); clear wavy boundary.

https://soilseries.sc.egov.usda.gov/OSD_Docs/H/HEGNE.html 7/13/2011
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Cg2-- 68 to 80 inches; olive (5Y 5/3) laminated silty clay; laminates part to weak fine platy fragments
which part to weak fine subangular blocky fragments; firm; common medium distinct gray (5Y 5/1)
redoximorphic depletions and common medium prominent strong brown (7.5YR 5/6) and strong brown
(7.5YR 5/8) redoximorphic concentrations; few medium irregular light gray (2.5Y 7/2) carbonate coats
on faces of peds; strongly effervescent; moderately alkaline (pH 8.2).

TYPE LOCATION: Marshall County, Minnesota; about 5 miles west and 2 miles north of Stephen;
600 feet south and 2100 feet east of the northwest corner of Sec. 22, T. 157 N., R. 49 W_; USGS
STEPHEN quadrangle; Latitude 48 degrees 24 minutes 25 seconds N. and Longitude 96 degrees 59
minutes 22 seconds W,

RANGE IN CHARACTERISTICS: The thickness of the mollic epipedon ranges from 7 to 16 inches.
These soils have free carbonates in all parts with calcium carbonate equivalent of 10 to 30 percent
throughout. The higher values are in the calcic horizon. The depth to the calcic horizon is less than 16
inches. Typically most pedons do not have rock fragments. The particle-size control section ranges from
40 to 60 percent noncarbonate clay, with an average of 50 percent and less than 5 percent sand. The
average linear extensibility is estimated to be about 10.7 centimeters in the upper 40 inches.

The A horizon has hue of 10YR, 2.5Y, 5Y or is neutral, value of 2 or 3, and chroma of 0 or 1. Texture is
silty clay, clay or silty clay loam. Effervescence is slight to violent. Reaction is slightly alkaline or
moderately alkaline. Tongues of A horizon extend to depths as much as 36 inches in some pedons.

The Bkssg horizon has hue of 2.5Y, 5Y or 10YR, value of 3 to 6, and chroma of 1 or 2. Chroma of 2 is
allowed if there are distinct or prominent redoximorphic concentrations. Texture is clay or silty clay.
Effervescence is strong or violent. Reaction is slightly alkaline or moderately alkaline.

‘The Bg horizon has hue of 2.5Y or 5Y, value of 3 to 6, and chroma of 1 or 2. Chroma of 2 is allowed if
there are distinct or prominent redoximorphic concentrations. Texture is clay or silty clay. Effervescence
is slight to violent. Reaction is slightly or moderately alkaline.

The C horizon has hue of 2.5Y or 5Y, value of 4 to 6, and chroma of 1 to 3. Distinct or prominent high
chroma redoximorphic concentrations are present in most pedons. Texture is clay or silty clay. Silty clay
loam textures with more than 35 percent noncarbonate clay are allowed. Effervescence is slight to
strong. Reaction is slightly alkaline or moderately alkaline. Masses of gypsum crystals are in the B and
C horizon in some pedons. Some pedons have sandy 2C horizons below a depth of 40 inches.

COMPETING SERIES: These are in the Reis series. Reis soils have more than 5 percent sand in the
particle-size control section and formed in clayey glacial till.

GEOGRAPHIC SETTING: The Hegne soils have slightly convex to slightly concave slopes of less
than 2 percent on glacial lake plains and in a few places these soils are on flood plains. These soils
commonly are on the higher lying positions of microrelief topography. They formed in clayey lacustrine
sediments of Late Wisconsin age. Mean annual air temperature ranges from 38 to 45 degrees F. Mean
annual precipitation ranges from 15 to 27 inches. Frost-free days range from 90 to 140. Elevation above
sea level ranges from 650 to 1800 feet.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the poorly drained Fargo soils which
formed in similar sediments on glacial lake plains soils. The Hegne soils are found in a complex with
these associated soils on slightly higher positions. Fargo soils do not contain a calcic horizon within 16
inches of the surface.
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DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Poorly drained. Runoft is low
or medium. Saturated hydraulic conductivity is slow or very slow. Depth to an apparent seasonal high
water table when undrained is as high as 0.5 to 1.5 feet at some time from April to June in most years.

USE AND VEGETATION: Nearly all of these soils are cultivated. Principal crops are small grains and
sugar beets. Native vegetation is tall grass prairie.

DISTRIBUTION AND EXTENT: Principally in the Red River Valley of northwestern Minnesota and
eastern North Dakota, also in smaller glacial lake basins in western Minnesota and north-central North
Dakota. These sotls are extensive,

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Bismarck, North Dakota
SERIES ESTABLISHED: Sargent County, North Dakota, 1961.

REMARKS: The classification of these soils is in question as to whether they should be in the Typic or
Aeric subgroup of Calciaquerts. This needs further investigation. This series was previously classified in
the Typic Calciaguolls subgroup.

Diagnostic horizons and features recognized in this pedon are: mollic epipedon - the zone from the
surface to 18 inches (Ap and A portion of A/Bkg horizons); calcic horizon - the zone from 10 to 34
inches (B portion of A/Bkg and Bkg horizons); vertic criteria - slickensides and cracks filled with A
material in the zone from 10 to 34 inches (Bkssgl and Bkssg2 horizons); aquic moisture regime.

ADDITIONAL DATA: Soil Interpretation Record number is MN0OO053.

National Cooperative Soil Survey
U.S.A.
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WETLAND DETERMINATION DATA FORM ~ Great Plains Region
Project/Site: ;Qta/ft"ﬁ ~ DW / N ) (fﬂffﬂl-“( Clty/County: / 4“55 Sampling Date: CJ?Z 29 [9—0'0

~ Applicant/Owner: ﬁ' dl’ State: Samphni Pomt( Ay P_. I.— w>

Investigator(s). éfty L“f:m /?VM M /” f Section, Tewnship, Range: @g ,90\ ND - Wl -~
7 Landform (hillslope, terrace, efc.): l h( GJLA.—- Local relief (cencave, convey, none) Q,mg ve Slope (%): o- 2
Bubregion (LRR): ‘: Lat: Long: Datum:
Soil Map Unit Name: ’F"M,o -2 le Ao NWI classification: U/
Are climatic / hydrologic condlhons on the site typlcal for th|s\ime of year? Yes NO_L (If ne, explain in Remarks.) ' )
Are Vegetation _X_ Soll ___, or Hydrology _K_ significantly disturhed? Are “Normal Circumstances” present? Yes__ No _K:
Are Vegetation ______, Soil _&_ or Hydrology naturally problematic? {Ifneeded, expléin any answers in Remarks.)
SUMMARY OF FINDINGS — Afttach site map showing sampling point locations, transects, important features, etc,
ke ot st Yorl o s s
V\.?;tlr;:d Tiydrology Present? Yes K No: within a Wetland? Yes X No

Medenbely 5 Wigh alkaling Solls. ~ Mbwve - normal et
7 J owtecedu preetps 7ln:rLzu-

VEGETATION — Use scientific names of plants,

. 2 n 'F"' Absolute Deminant Indicator | Dominance Test worksheet:
Iree Stratum (Plotsize: =2 >~ 3 ) m pecies?  Jatus Number of Dominant Species

That Are OBL, FACW, or FAC

{excluding FAC-): (ﬁ)

1

2

3. : Total Numbier of Dominant

4 Species Across All Sirata; w— (B}

, _ : —— = Totai Cover Percent of Dominant Species.
Sapling/Shrub Stratum  (Plot size: _15*'&_) That Are OBL, FACW, gr FAG: (A/B)
1. . X .

Pravalence Index warksheet:
Total % Cover of; Multiply by:

OBL species X1=

FACW species X2=

= Total Caover FAC species ~ x3=

Herb Stratum (Plot size: 5 £ k ) FACU species _ X4=

(W) i'AJ’f CAvacC UPL species x5 =

Column Totels: LV (8)

O RN

Prevalence Index = B/A =
Hydrephytle Vegetatlon Indicators:
__ Dominance Testis »50%

___ Prevalence Index is =3.0"

. Morpﬁotogléal Adaptatlons (Provide supporting
data in Remarks or on a separate sheet)

_A Problematic Hydrophytic Vegetation’ (Expladn)

1
2
3
4.
5.
8
7
8
9

10.

= Total Cover "Indicators of hydric soi :
. ydric soil and wetland hydrology musé
Woody Ving Stratum (Plotsize: ) : be present, unless disturbed or prohlematic.

1. .
] Hydrophytic
= Total Cover Vegetation

' ) _ Present? “fes 2 Na
% Bare Ground in Herb Stratum ] : —_—

. Cel) — ol do kst
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S0IL Sampling Pdnt:gp- ,—-W

Profile Description: (Dascribe to the depth needed to document the indicator or confirm the absence of indicators.)

0-17 7. e

Depth Matrix Bedox Features L
(inches) Color (moist % Color (molst) % Type Loc Texture Remarks
Z.
oY ;/)-t

17-21_ 2.5Y 2/, e

27-37 2.5 5/ bYRY/e 3 ¢ DL ¢

“Type:_C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Cavered or Coated Sand Grains. YL ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise nated.}

Depleted Below Dark Surface (AT1) __. Redox Dark Surface (£6)
X Thick Dark Surface (A12)

Indicatars for Problematic Hydric Soils®:

__ Histosot (A1) —. Sandy Gieyed Matiix (54) _ 1T om Muck (A9} (LRR I, J)

... Histic Epipedon (A2) ___ Sandy Redox {S5) . Coast Prairie Redox (A16) (LRR F, G, H)
. Black Histic (A3) __ Stripped Matrix (S6) ___ DPark Surface (S7) (LRR G)

_ Hydrogen Sulfide (A4) — Loany Mucky Mineral (F1) —_ High Plains Depressions (F16)

... Strafified Layers (A5) (LRR F} __ Loamy Gleyed Matrix (F2) {LRR H outside of MLRA 72 & 73)
— Tem Muck {A9) (LRR F, G, H} __ Depleled Matrix (F3) __ Reduced Vertic (F18)

Red Parent Materiad {TF2)

— Depleted Dark Surface (F7) . Other (Explain in Remarks)

— Sandy Mucky Mineral (S1) —. Redox Depressions (F8) ®lndicators of hydrophytie vegetation and
—. 285 ¢m Mucky Peat or Peat (S2)(LRR G, H) ___ High Plains Depressions (F16) wetland hydrology must be present,
w3 em Mucky Peat or Peat (S3) (LRR F} (MLRA 72 & 73 of LRR H) unless disturbed or problematic.
Restrictive Laver (if present):

Type: )

Depth (inches): : Hydrie Soil Present? Yes x No
Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicaters (minimum of ene required: check all that apply}

Sacondary Indicators (minimum of two required)

. Surface Water {AT) ___ Salf Crust (B11) — Surface Soll Cracks (BE)

—. High Water Table (A2} — Aquatic Invettebrates (B13) _ZS Sparsely Vegetated Concave Surface (B8)
___ Saturation (A3} — Hydregen Sulfide Odor (C1) _.. Drainage Patterns (B10)

. Water Marks {B1) —. Dry-Season Water Table (C2) — Oxidized Rhizospheres on Living Roots {(C3)
__. Sadiment Deposits (B2) . Oxidized Rhizospheres on Living Roots {C3) {where tied)

 Dyift Deposits (B3) } {whers not tilled) — Crayfish Burrows (C8)

. Algal Mat or Crust {B4) —.. Presence of Reduced Iron (C4) ﬁ Salurafion Visible on Aerial Imagery (C8)
.. Iron Deposits {(B5) '___ Thin Muck Surface (C7) E Geemorphic Position (D2)

— Inundatien Visible on Aerial Imagery (B7)  ___ Other (Explain in Remarks) __ FAC-Neutral Test (D5}

— Water-Stained Leaves (BD) — Frost-Heave Hummocis (D7) (LRR F)
Field Observatlons:

Surface Water Present? Yes_ .. No 7< Depth (inches):

Water Tabie Present? Yes No Depth (inches): K

Saturstion Present? Yes NG__L Depih (inches): Wetland Hydrology Present? Yes No
(includes capillary fringe) . _—

Describe Recerded Data {stream gauge, monitering well, aerial pholos, pravious inspections), If available:

Remarks:

US Amny Corps of Engineers Great Plains — idedm Version




T/M@J"V/Sojjn

Ezj
3
\ 2
3
R =
A
]-

U‘/&/ﬂl

WETLAND DETERMINATICN DATA FORM - Great Plains Region ,
Praj’ech’SIt$ - M D -\') b City/County: /'i(“‘-Sg »_ Sampling Date: 744172 /0

Applicant/Owner: ”Bf Qe State: N D Sampling Point: @—Nﬁ)deJ)
Investigator(s): 4 € D @1}‘\ . M& : Section, Township, Range: C'fp‘:: [Alall v\ﬂ_\rc,c,we\.w]_

Landform (hillslope, terrace, etc.): J*MJ?/AI‘»\ Local relief (concave, convex, none): (‘ OA Cant Slope (%): [
Subregion (LRR): [ Lat: Long: Datum:

Soil Map Unit Neme: _{za4m@ <n Mo oo NWI classification:

Are climatic / hydrologic conditic%s on the site n}pical for thgtime of year? Yesi No_:)(:_ (If no, explain in Remarks.)

Are Vegetation _,L Soil _(}_(._. or Hydrology_j_signiﬁcanlly disturbed? Are “Normal Circumstances” present? Yes_ - NOL

Are Vegetation __, Soil _¥_ or Hydrology naturally problematic? (Ifneeded, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

; ; 5
Eygr.opgy!:cp\feget?;mn Present? :es 2 xo Is the Sampled Area
FCHE R rasenle es_X_ No___ within a Wetland? Yes ’7[ No
Wetland Hydrology Present? Yes No ” ) J

Remarks: /}’IW’N d_é,ﬁb(d) 120, ik )-£ ; :L @‘ izﬁ UJ'E’H'CK
LO[U_LW%& [mppsve s mlo/\ WW D%’

VEGETATION — Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test workshest:
JIree Stratum (Plot size: ) 6 Cover, Species? _Sfalus Number of Dominant Species
1. That Are OBL, FACW, or FAC
2 (excluding FAC-): (A)
3. Total Number of Dominant
A Species Across All Sirata; (B)
— = Total Cover Percent of Dominant Species
Sapling/Shrub Stratum  (Plot size: ﬂ ['& ) That Are OBL. FACW. or FAC: AB)
i -
2 Prevalence Index worksheet:
1 Total % Cover of: Multiply by:
4' OBL species X1=
5 FACW species Xx2=
= Total Cover FAC specne.s x3=
Herb Stratum (Plot size: ) FACU species x4=
1. /zjfaﬁ‘/— X i b2 UPL species X5=_
2 Elveenvm JepaFl Sy, S FACW | Coumn Totals: @ |l ®)
7 =
3. !H/b):sjau: Fir{onvm’ 2 geL revalence o = B DUH«\
4~ laed ezl fo/vlwa; c—cend 2 NT - revale"ce n :‘ it
5 éﬁ /jé - f i - “JVS 2 EBE! { ydrophytlc Vegetation indical ors:
8 ___ Dominance Test is >50%
7— ' ___ Prevalence Index is <3.0°
' __ Morphological Adaptaticns' (Provide supporting
8. data in Remarks or on a separate sheet)
9. ‘4\_ Problematic Hydrophytic Vegetation' (Explain)
10. .
. = Total Cover 'Indicators of hydric soi
. ydric soil and wetland hydrology must
Woody Vine Stratum (Plot size: ‘d/ﬂ'——) be present, unless disturbed or problematic.
i
2 Hydnt:phytlc /
Vegetation
= Total Cover N
% Bare Ground in Herb Stratum 3|§ Presents V85 e Mo

Remarks: Z{)W ’-‘m M)/L_ ‘ gf‘}dgddﬂ_ QA:W_I[&C e ;Fd/m
Year i v v gper e/ eﬁg/méo/ Oppactonishe. weals.

US Amy Corps of Engineers Great Plains — Interim Version




SOIlL Sampling Point: g -ND . \.J e

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth ___Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type Loc Texture Remarks

_.__Wﬁ}i\ ‘\\ﬂ?vﬂ’%
”qm A - N ._ﬁ;ﬁ_lﬂ:NkXx\(‘/t)

I /A\V4

L

_—

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains, *Location: PL=Pore Lining, M=Matrix.

Hydric Sqil Indicators: (Applicable to all LRRs, unless atherwise noted.) Indicators for Problematic Hydric Soils:
___ Histosol (A1) — Sandy Gleyed Matrix (S4) — 1 .cm Muck (A9) (LRR 1, J)
___ Histic Epipedon (A2) ___ Sandy Redox (S5) : — Coast Prairie Redox (A16) (LRR F, G, H)
__. Black Histic (A3) . Stripped Matrix (S6) — Dark Surface (S7) (LRR G)
— Hydrogen Sulfide (A4) — Loamy Mucky Mineral (F1) - — High Plains Depressions (F16)
— Stralified Layers (A5) (LRR F) — Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73)

1 cm Muck (A9) (LRR F, G, H) — Depleted Matrix (F3) . Reduced Vertic (F18)

: Depleted Below Dark Surface (A11) X Redox Dark Surface (F6) — Red Parent Material (TF2)
— Thick Dark Surface (A12) — Depleted Dark Surface (F7) — Other (Explain in Remarks)
— Sandy Mucky Mineral (S1) — Redox Depressions (F8) “Indicators of hydrophytic vegetation and
— 2.5 cm Mucky Peal or Peat (S2) (LRR G, H) __ High Plains Depressions (F16) wetland hydrelegy must be present,
— 5 cm Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 of LRR H) unless disturbed or problematic.
Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes g No
Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required: check all that apply) ‘ Secondary Indicators (minimum of two required)

___ Surface Water (A1) — Salt Crust (B11) —_ Surface Soil Cracks (B6)

—. High Water Table (A2) — Aquatic Invertebrates (B13) ,X Sparsely Vegetated Concave Surface (B&)

_X_ Saturation (A3) — Hydrogen Sulfide Odor (C1) — Drainage Patterns (B10)

. Water Marks (B1) —— Dry-Season Water Table (C2) —— Oxidized Rhizospheres on Living Roots (C3)
Sediment Deposits (B2) —. Oxidized Rhizospheres on Living Roots (C3) (whera tilled)

_ Drift Deposits (B3) (where not tilled) _ Crayfish Burrows (C8)

— Algal Mat or Crust (B4) — Presence of Reduced Iron (C4) J& Saturation Visible on Aerial Imagery (C9)

. Iron Deposits (B5) — Thin Muck Surface (C7) _& Geomorphic Position (D2)

— Inundation \fisible on Aerial Imagery (B7)  ___ Other (Explain in Remarks) ___ FAC-Neutral Test (D5)

— Water-Stained Leaves (B9) — Frost-Heave Hummocks (D7) (LRR F)

Fleld Observations: 7 -~ 1

Surface Water Present? Yes No X Depth (inches): 7 ' U;;J(Sc:%%

Water Table Present? s No___ Deépthyinchesy— 4 ‘\‘__,2

Saturation Present? ‘r‘e's_7X_ No Depth (inches): Y Wetland Hydrology Present? Yes X No

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitering well, aerial pholos, previous inspections), if available:

Remarks: ch s I -
Howerer - an[Ja—c-»-’(' Hon. M vk G

W wost afode — lobral ex a/ff UJ/L/}Q'//‘—SLC—-

US Amy Corps of Engineers Greet Plains - Interim Version



WETLAND DETERMINATION DATA FORM - Great Plains Region

Sampling Date:

Project/Site: ” = ND -d crb =
el
Applicant/Owner: ACE

City/County: _&&é

C
State: M D Sampling Point:

JED, ME, aw

Investigator(s): Section, Township, Range:
Landform (hillslope, terrace, et&). hf n_Ce Local relief (concave, convex, none): ém a2 Slope (%): 0 2
Subregion (LRR): ? Lat: Long: Datum:

GPS gord crrodded

Cosh &y elen

Soil Map Unit Name:

Are climatic / hydrologic conditicns on the site typmal for this ﬂme of year? Yes
Are Vegetation _;g_, Scil ___ ¢, or Hydrology >§ significantly disturbed?

Are Vegetation , Seil x , of Hydrclogy naturally problematic?

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, ete.

NWI classification: /\I / A

No 2& (If no, explain in Remarks.)

Are “Normal Circumstances” present? Yes

(IT needed, explain any answers in Remarks.)

No_ ¥

Yes \/ No o\!

Hydrophytic Vegetation Present?
Hydric Soil Present? No
Wetland Hydrology Present? es ; No

TL — Is the Sampled Area
Yes P

within a Wetland?

Yes / No

Ot Hom nomad guAe codust preap.

VEGETATION — Use scientific names of plants.

d ! \ Absolute Dominant Indicator
% Cover, Species? _Slalus _

S pheeds ¢o gl
Gubabicy /o v PAew

s .' v
Wy Mﬁenc&u

,\‘ éb = Total Cover

Tree Stratum (Plot size:
1. \aGX

2
%Y
4

Sapling/Shrub Stratum (Plot size:
1.

Dominance Test worksheet:

Number of Dominant Species

That Are OBL, FACW, or FAC Z
(excluding FAC-): (A)
Total Number of Dominant 3

Specles Across All Sirata: (B)

Percent of Dominant Species .
That Are OBL, FACW, or FAC: (l (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x1=
FACW species x2=
FAC species Xx3=
FACU species X4 =
UPL species x5=
Column Totals: (&) (B)

Prevalence Index = B/A =

Hydrephytic Vegetation Indlcators:
__ Dominance Test is =50%
Prevalence Index is $3.0'

___ Morphological Adapiations’ (Provide supporting

data in Remarks or on a separate sheet)
_Y Prohlematic Hydrophytic Vegetation' (Explain)

'Indicators of hydric scil and wetland hydrelogy must
be present, unless disturbed or problematic.

2
3
4.
5.
i bSt ; (Plot = Total Cover
Herb Stratum of size:

1. Soubnw\b - qm SO %
2,
3
4,
5
6.
7.
8.
9.
10.

l\j = Total Cover
Woody Vine Stratum (Plot Sizei_l&___)
1.
2,

= Total Cover

% Bare Ground in Herb Stratum %_W'_

Hydrophytlc
Vegetation
Present?

Yes \/ No

T

Remarks:
Sop e S - cwop phus

US Army Corps of Engineers

Great Plains — Interim Version




Sampling Point: k" I\_ID JeD. VJ (——{—

SOIL
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth __Matrix Redox Features
{inches) % Tvpe' _ Loc®

D-..QH

_Color (moist % Color (moist)
IOE;{L! 1S Yfp A

C M\

— e

Texture Remarks

S

IType: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

*Location: PL=Pore Lining, M=Matrix.

___ Histosol (A1)

___ Histic Epipedon (A2)

___ Black Histic (A3)

— Hydrogen Sulfide (A4)

— Stratified Layers (A5) (LRR F)

— 1em Muck (A9) (LRRF, G, H)

— Depleted Below Dark Surface (A11)
— Thick Dark Surface (A12)

— Sandy Mucky Mineral (1)

| __ 2.5em Mucky Peal or Peat (S2) (LRR G, H)
— 5 cm Mucky Peat or Peat (33) (LRR F)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

— Sandy Gleyed Matrix (S4)

___ Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

___ High Plains Depressions (F18)
(MLRA 72 & 73 of LRR H)

[Tkl ]

Indicators for Problematic Hydric Soils®:

1 cm Muck (A9) (LRR 1, J)
— Coast Prairie Redox (A16) (LRR F, G, H)
— Dark Surface (S7) (LRR G)
High Plains Depressions (F16)

(LRR H outside of MLRA 72 & 73)
Reduced Vertic (F18)
— Red Parent Material (TF2)
— Other (Explain in Remarks)
*Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or prohlematic.

Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes X Na
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

_ Surface Water (A1)

igh Water Table (A2)
_/‘;aturation (A3)
— Water Marks (B1)
— Sediment Deposits (B2)
_ Drift Deposits (B3)
—_ Algal Mat or Crust (B4)
__ Iron Deposits (B5)
- Inundation Visible on Aerial Imagery (B7)
— Water-Stained Leaves (B9)

Primaiy [ndicators (minimum of one required; check all that apply)

— Salt Crust (B11)

— Aquatic Invertebrates ( B13)

___ Hydrogen Sulfide Odor (C1)

— Dry-Season Water Table (C2)
(where not tilled)

___ Presence of Reduced Iron (C4)

Thin Muck Surface (C7)

Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)

Secondary [ndicators (minimum of two required

__ Surface Soil Cracks (B6)

__-/_4 Sparsely Vegetated Concave Surface (B3)

— Drainage Patterns (B10)

— Oxidized Rhizospheres on Living Roots (C3)
(wherae tillad)

— Crayfish Burrows (C8)

_/éturatim Visible on Aerial Imagery (C9)

Geomorphie Position (D2)

— FAC-Neutral Test (D5)

— Frost-Heave Hummocks (D7) (LRRF)

Field Observations:
Surface Water Present?
Water Table Present?

Saturation Present?
(includes capillary fringe)

. J/
o

Yes

Yes No

No

No

Depth (inches):
Depth (inches):
Depth (inches):

Wetland Hydrology Present? Yes A No

—_—

Describe Recorded Data (stream gauge, monitering well, aerial pholos,

previous inspections), if available:

Remarks:

US Amy Corps of Engineers

Great Plains — interim Version



WETLAND DETERMINATION DATA FORM — Great Plains Region

Project;’Si!e:_” - N-D - d c-b City/County: (b,a'gg / N D Sampling Date: 7 2§ /0
Applicant/Owner: A’CE State: M D Sampllng Point: D" ‘ % f _/:\ 12?
Investigator(s): \l C—T)) B\)J 3 M B : Section, Township, Range: C{P S D@l Wﬁi

Landferm (hillslope, terrace, stc.): _ "] p¥ f@ CA_ Local relief (concave, convex, none): CCM(K Slope (%): 2

Subregion (LRR): P Lat: Long: Datum:

Soi Map Unit Name: __ (e 2 (4o [0, NWI classification: /\r /4

Are climatic / hydrologic conditions on the site typical for thls(tfme of year? Yes No_X_ (If no, explain in Remarks.)

Are Vegetation %, Soil ___ ¥, or Hydrology X significantly disturbed? Are “Normal Circumstances® present? Yes_ No_ X
Are Vegstation _____, Soil __X__, or Hydrology

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

naturally problematic? {If needed, explain any answers in Remarks.)

:y;irlophy?;cPVeget?;ion Present? :I(’ES :o I5 tha Sanpled Area /
etio ol hvesen es_X_ No within a Wetland? Yeos No
Wetland Hydrology Present? Yes No

Remarks: w{/‘u“% V\M [Ol"C-c"%) | W 3 N0 £ Prfaf.

VEGETATION - Use scientific names of plants.

Absolute  Dominant Indicator | Dominance Test warksheet:

Tiee Stratum (Plot size: M _ELIS‘& Status Number of Dominant Species
1. boweld 3 &, 2\ "—‘ilmlo FACW) | That Are OBL, FACW. or FAC
> 2. @, ' i FAew | (excluding FAC-): (A)
3. i Total Number of Dominant
4 Species Across All Strata: (B)

) ——L» = Total Cover Percent of Dominant Species
SEEilI’I HJS hrub Siratum (F’th size; ) That Are OBL, FACW. or FAC: (NB)
1 .
5 Prevalence Index worksheet:
3 Total % Cover of: Multiply by:

QOBL species Xx1= /
4,
5 FACW species x2=_|
= Total Cover FAC specre.s A= /
Herb Stratum (Plot size: ) FACU species x4 = /
1._Sodlnlon hS Db/, | uPLspecies x5=]
v —_—
2. Column Totals: (A) / B)
3.
4 Prevalence Index = B/A = l
5' Hydrophytlc Vegetation Indicatgrs:
s- ___ Dominance Test is >50%
7' ___ Prevalence Index is <3.0
' —— Morphclogical Adaptationg/ (Provide supporting
8. data in Remarks or on ja separate sheet)
8. — Problematic Hydrophytic Yegetation' (Explain)
10.
—Lm—:: Total Cover 'Indicators of hydric soil and etland hydrology must
Woody Vine Strafum (Plotsize: ) be present, unless disturbegjoy problematic
b 1%
2. Hydrophytlc
Vagetation !:
= Total Cover B £ v N

% Bare Ground in Herb Stratum vosine] eS—_ Ne

Remarks:

6WW’76M /74 a7£
\V\Ww\ \)\ w&f@i&s m%%?f/oa'é

US Amy Corps of Engineers Great Piains - Interim Version




P
SOIL @\lﬂ/% w

Profile-Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Egatur§§
inches Color (mo!s : % Color (moist) Loc Texture Remarks
G-b loM ﬁl 1S vm% gz & Mg C

10NIS[2 DM

OnConiingd

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PLﬁPore Lining, M=Matrix.

B34 " _IoyE[] ABY LG ﬁ M- e Caﬂc,w; Lo b (o

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:
___ Histosol (A1) ___ Sandy Gleyed Matrix (S4) — 1cm Muck (A9) (LRR1, J)
___ Histic Epipedon (A2) ___ Sandy Redox (S5) ___ Coast Prairie Redox (A16) (LRR F, G, H)
___ Black Histic (A3) ___ Stripped Matrix (S6) ___ Dark Surface (S7) (LRR G)
. Hydrogen Sulfide (A4) _ Loamy Mucky Mineral (F1)  High Plains Depressions (F16)
___ Stratified Layers (A5) (LRR F) — Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73)
— 1cm Muck (A8) (LRR F, G, H) — Depleted Matrix (F3) "~ ___ Reduced Vertic (F18)
— Depleted Below Dark Surface (A11) ¥ Redox Dark Surface (F6) . Red Parent Material (TF2)
___ Thick Dark Surface (A12) — Depleted Dark Surface (F7) _ Other (Explain in Remarks)
— Sandy Mucky Mineral (S1) — Redox Depressions (F8) “Indicators of hydrophytic vegetation and
__ 2.5cm Mucky Peat cr Peat (S2) (LRR G, H) ___ High Plains Depressions (F16) wetland hydrology must be present,
— 5 cm Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 of LRR H) unless disturbed or problematic.
Restrictive Layer (if present):
Type: : ’ /
Depth (inches): Hydric Soil Present? Yes No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicaters (minimum of one required; check all that apply) Secondary Indicators (minimum of two required)

__ Surface Water (A1) __ Salt Crust (B11) ___ Surface Scil Cracks (B&)

__ High Water Table (A2) © __ Aquatic Invertebrates (B13) —. Sparsely Vegetated Concave Surface (B8)
. Saluration (A3) ' — Hydrogen Sulfide Qdor (C1) — Drainage Patterns (B10)

— Water Marks (B1) —. Dry-Season \Water Table (C2) — Oxidized Rhizospheres on Living Roots (C3)
. Sediment Deposits (B2) — Oxidized Rhizespheres on Living Roots (C3) (where tilled)

. Drift Deposits (B3) (where not tilled) __ Crayfish Burrows (C8)

___ Algal Mat or Crust (B4) __. Presence of Reduced Iron (C4) ___ Saturation Visible on Aerial Imagery (C9)
__ Iron Deposits (B5) _ Thin Muck Surface (C7) — Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks)
. Water-Stained Leaves (B8)
Fleld Observations:

FAC-Neutral Test (D5)
Frost-Heave Hummocks (D7) (LRR F)

Surface Water Present? Yes____ No Depth (inches):
Water Table Present? Yes No Depth (inches): /
Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes No

(includes capillary finge)
Describe Recorded Data (stream gauge, monitoring well, aerial pholos, previous inspections), if available:

S wag polad dr et Hoan wc/'%m_d [07‘(/0«!7
o s ol ity

US Army Corps of Engineers Great Plains — Interim Version
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WETLAND DETERMINATION DATA FORM - Great Plains Region

Project/site: __ Y4 =MN - J CD : City/County: & ﬁéz’? Sampling Date 25’ lD

Applicant/Owner: A(‘ i State: Sampling Point: [‘f -MN-JCD
Investigator(s): ~ D). —B(f\l )MB _ ‘ Section, Township, Range:bEé_@vA_ L7

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): ¢ &~ Slope (%): BT
Subregion (LRR): ong: Dalum

Soil Map Unit Name; F:'[.NW’L% %‘Né@bfﬁlts LOWJ{JLL)( NWI classification: N / IJ‘

Are climatic / hydrologic conditions orH'le slte typical for this time of year? Yes @ No__ X (If no, explain in Remarks.)
Are Vegetation _ X, Soil X , or Hydrelogy X significantly disturbed? Are “Normal Circumstances” present? Yes No X

Are Vegetation ,Soil _ X or Hydreclogy naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hy:rf:spgyf:cp\leget::;lon Present? \\;es }g :o Is thie Samplad Aida |
ekl ol Pemsent] e  No_____ within a Wetland? ves_ X No
MWetland Hydrglogy Present? Yes X No__

Remarks: SfA [mﬁtec_‘, bCCtVl — féw anuds
Ca;;jdp‘!ﬁwg!\rf aq G’”Z‘f‘é”;z{ Wt .E.Ju«_’n& 7 precep

VEGETATION — Use scientific names of plants. ¢

\ ( I Absolute Dominant Indicater | Dominance Test warksheet:
Tice Sitalum (Plot size —NR 2% Cover Species? _Salus | Number of Dorminant Species
1. ; That Are OBL, FACW, or FAC
2. (excluding FAC-); (A)
8 Total Number of Dominant
4. Species Across All Strata: i (B)

] , e

) 1] A — = Total Cover Percent of Dominant Species \ \\
Sanling/Shrub Stratum  (Plet size: (\"z LAY ) That Are OBL, FACW, or FAG: (AB)
1. —
5 Prevalence Index workshest:
3 Total % Cover of: Multiply by:
4 OBL specles x1=
5 FACW species x2=

= Total Cover FAC species X3=
Herb Stratum (Plot size FACU species X4 =
1. Xy UPL species i x5=
2, {\ it e S Column Totals: A) =)
3 Jjﬂ'\’ s w \ L
A . Prevalence Index = B/A = [} X\
5' Hydrophytic Vegetation Indicators:
6- ___ Dominance Test is >50%
7' . Prevalence Index is 3.0’
8‘ ___ Morphelogical Adaptations' (Provide supporting
) data in Remarks or on a separate sheet)
9. K_ Problematic Hydrophytic Vegetation' (Explain)
10. _ w
20 =7otal coverso < 1% fiich —
— \ % icators of hydric scil and wetland hydrology must
Woody Vine Stratum (Plot size: _\i‘_&__) w* be present, unless disturbed or problematic.
1.
2. Hydrophytlc
Vegetation 4
= Total Cover P

% Bare Ground in Herb Stratum Yesent? b ‘X— No

Remarks:

%ﬁ"di"; LL v‘f(]{g{ﬁ.}&f (Q“_L{t,w S~ (({j (,{_“L(_pj (_(_'f!)e._ul‘ ](u,

UW?P? r+t~,'\a.at‘l<‘ l/\_'(‘s._k.{L Dizsest 1w ,ﬁﬁ Ve yl’)uﬁ T

US Amy Corps of Engineers Great Plains — Interim Version



SOIL | Sampling Point: /] - l!l” '\3 d—b

Profile Description: (Describe to the depth needed to decument the indicator or confirm the absence of indicators.)

Depth — Matrix Redox Features
(inches) Color (malst) % Color (moist) % Tyoe' _Loc’ Texture Remarks

D-ite IDYR 2[; VR Ye F L "M Dic]

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. *Location: PL=Pore Lining, M=Matrix.

Hydric Sail Indicatars: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™
___ Histosol (A1) — Sandy Gleyed Matrix (S4) — 1.cm Muek (A9) (LRR I, J)

___ Histic Epipedon (A2) ___ Sandy Redox (S5) — Coast Prairie Redox (A16) (LRR F, G, H)
. Black Histic (A3) —_ Stripped Matrix (S6) — Dark Surface (S7) (LRR G)

— Hydrogen Sulfide (A4) — Loamy Mucky Mineral (F1) — High Plains Depressions (F1 6)

— Stratified Layers (A5) (LRR F) — Loamy Gleved Matrix (F2) (LRR H outside of MLRA 72 & 73)
— 1 cm Muck (A9) (LRR F, G, H) Depleted Matrix (F3) Reduced Vertic (F18)

— Depleted Below Dark Surface (A1) 2 Redox Dark Surfacs (F6) Red Parent Material (TF2)

11

__ Thick Dark Surface (A12) Depleted Dark Surface (F7) Other (Explain in Remarks)

— Sandy Mucky Mineral (S1) Redox Depressions (F8) Indicaters of hydrophytic vegetation and
— 2.5cm Mucky Peat or Peat (S2) (LRRG,H) _ _ High Plains Depressions (F16) wetland hydrelogy must be present,
__ 5cm Mucky Peat or Peat (83) (LRR F) (MLRA 72 & 73 of LRR H) ) unless disturbed or problematic.

@

Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primery Indicatcrs (minimum of one required: check all that apply) Secondary Indicators (minimum of two required)

—_ Surface Water (A1) — Salt Crust (B11) — Surface Soil Cracks (B8)

— High Water Table (A2) — Aaquatic Invertebrates (B1 3) _\X_ Sparsely Vegetated Concave Surface (B8)
— Saturation (A3) *—_ Hydrogen Sulfide Odor (C1) — Drainage Patterns (B10)

— Water Marks (B1) Dry-Season Water Table (C2) & Oxidized Rhizospheres on Living Roots (C3)
___ Sediment Deposits (B2) E Oxidized Rhizospheres on Living Roots (C3) (where tilled)

— Drift Deposits (B3) (whére not tilled) — Crayfish Burrows (C8)

— Algal Mat or Crust (B4) . Presence of Reduced Iron (C4) _K_ Saturation Visible on Aerial Imagery (C9)
— Iron Deposits (B5) — Thin Muek Surface (C7) X_ Geomorphic Position (D2)

___ Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) — FAC-Neutral Test (D5)

— Waler-Stained Leaves (B9) —. Frost-Heave Hummocks (D7) (LRR F)
Field Observatlons;

Surface Water Present? Yes No___ _ Depth (inches):

Water Table Present? Yes____ No_ Depth (inches):

Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes l’ﬂ No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial pholos, previous inspections), if available;

Remarks:

US Army Corps of Engineers y ) Great Plains ~ Inferim Version




Appendix D

MnRAM
Results

16




“Lfo | 28ng

010¢ ‘79 isnSny “Agpuogy

a|qeoyddy joN Mo sljeuspopy Bk MO (s12n0 Jo Slajul &iqeUIR0sIp OU) paje|os|jeucissadad LOO-00-00-000-00 o5 W LA ON
slqexyddy 10N Mo ajesspoly uybiH L (s1eqno 1o sjau @|qeureosip o) paje|os|jeucissadag 1L00-00-00-00G-+1 ¥ SLA LA NI
HONIPIOAS Lponey Agong e Uy ASojoydioutoaBoip Ay wopwIeT  ps SU FHUN pUDN2 A
QU2I0YS 421044 421044 JABIBAILLONG nBojospdgr
prDII2Af wpansuHoq /PooLT fo gy
Jo

UOISLIAN(] PYIYLOOIY O34D,]
ADUWUNG JUIUISSISS [PUOIUN] PUDIA A



LI

_ 010z ‘7o 1sm3ny “Avpuopy

abieyoey
‘sfilelosig ) ajqed)|ddy :
Jeuopdaony Mo eiqeciddy JoN uoRBUIGOD aigesnddy 10N Mo qesyddy 1oN 1ON Mo 100-00-00-000-00 WAE LM AN
sfieyoay . .
‘abreyosig s|qeoy|ddy
[eucgdacxg Mo 2qeal|ddy J0N USREUIGRIOD ajqea)ddy 1oN Mo geoljddy JoN 10N Mo 100-00-00-000-¥ L SEN LMTNI
"dopzaa(t uvgay G ZEY jpnuziod UORIVAPIU] SIS} [PIAIUINIO]) Jams ey b wagoy uonwIY FUIEN PUDRZH
PUD LR UI0NS JUFUGIDIL] UONDLOISDY 421844 Juonponpy uviqrgdmy  ys1g vy 2
ol AZIDMULLIOIS Pupia -PUROLD JSUHoONpaLaYy Piilel SJonnoyy Jo vy
Apapisuag punpom Jouonippy

Asouzqisay - fo wmwp fo manyy

UOISLPAN(T PYIYLO0P 034D
AIDUWUNG JUIWSSISS | [DUOPIUN.T PUD]IA M




| J0 | sbed

0102 ‘g0 1snBny *Aepsan |

DIVY uOULHI 3atdwoous sazouaq [

a|geonddy JoN Mo Mo
00°0 0L0 0L 0 o | 0 i uiseg pepoo|j Ajeucseag 0-umoiQ plald 1BSUM - ££-ON
Sunvy Sunny Funoy Supmy | woguododg dnpunmuoy| s |uoupIIfissvy) HORVIOT FwYN .Q:uww\:m
punps o Punpaif punpiagy | Apunmunio)y | punpe g JUDIF | ADINIALY | HIPADHE) M
agnsaap 28vazay SoySify | qunpiaipuy |
popySam * Arunwmo) w
ApaSanuf/sazarcr 2410328524 ,
Apwwng Apunwnuio?) puva i
Mo [Buondsoxy ajgeayddy JoN ajqeoyddy JON Moy ajgealjddy 10N ajqed)ddy 10N Moy
FA] 01’0 o0 sbleyoay 000 oLl’o 000 00’0 B8E0 40 Pl 1BIUM - EE-ON
Spaan] ENEQ&S&NQ TR0 uonOvIAIUY 598/ IO IO FLtioiinel IONGUE FonGuREr 4ty 2IMIINLS WD\ puBia i
JUIUWIBDL L ungay pun HOUDIOSTY 214 suogoonpsy umquyduy NEMRIIVI0Y Y IDHGVE AP
AIPHHLI0]S AFIPARUILOIS OF punys 4 -pUnOID JUORD2A32Y INSIIZIIDIDY Y fo RIUBPUBIUTD ORSLIZEIDABYD
JoHOIPPY mw.mh.u.uhﬂw.w U3 Y SIS k..w PIUBHIFUID Y .bu 2OUDUIIUID T
ajgeoyddy 1oN MO BlEIapOp SjeIpopn Mo
00°c FIN) ] 05°0 0z0 {siepno Jo Sje|li sjqewaosip ou) pajelosyjeuoissexdaq  O-UMOIQ PISld 1280M - £E-ON
UORI2IOA] Amongy Apong) HONDHUIRY aunday dBoroydiomoaSospdyy FHIDN PUDNI 4
2uifp404s 41044 12304 JAAIBMUL0IS 218o104pdyy
HDI2, {4 WD AISUMO, 00, .k.n.
it a el ADMWNG JUIUISSISSY IDUONOIUN] PUD]II A

2oUDUIIUI I

2ouDURIUID I




~gfor 2804 0r0z ‘pr isnEny ‘dopsany
(}opno pue jo(ul jusiedde) yBnoiyl-mold/euoissaideq
sgeolddy loN  sjelepoly apeIspoy ajelspop Mo ‘(lepne pue jejul asedde) yBneiypmol4/ruoisssidag 1D0GE-6H-BEL-00 ¥ 5 aor-an-vel
(}epne pue ejul aledde) ydnolyl-mo|4/euoissaidag
s|gealddy joN Mo o] sjelepop Mo ‘lenno pue ) asedde) ybnoly-mold/euoiesaidag FO0-B0-BF2E b1 ¥ oI5 aor-Nin-vL
=jeiapey 2jI2pON Sjelapo sjeiapaly ajeiapoly (sxjueq Apog:ajem apisino) uieldpaec) LCGL0-81-4E 1P ¥ IS aar-Ni-0
ajqeaiddy JoN Mo spesapoly Sjelapoly moT {saueq Apcquaiem apisina) vi2idpoo) 100-L0-8%-ZEL-00 YN 0 asr-an-ti
slqespddy JoN Ma BiEiepo yBip M {s1epno Jo sje|ul BjqelLBIsIP ou) pajEos]|euossadaq L00-0-6+-2£1-00 ¥ 5 COr-an-2
{paysisiemans weaxsdn woyy Hupajus
ejgealddy joN Mo sjelspopy ajesapoly Mma afieulelp Jo ja|ul [eluu2iad ou ind Jejino} Arepngu |eucissaidaq L00-ZE-64-85L-00 YN G aor-an-g
UOTTITIONT AwHd Aeng WO anSay £SojoydiowosSop gy wOMUIOT  pS SH BN pUvI M
U PIONS FE T AP 4 SARDAULLOIE ndeporp gy
punpay HIDDLISUMOF W LlEe Jo yumpy
Jo navpy

HOISI2AN(] 42A1Y PIY PPIYLOO 054D,

AIDUIUNS JUAUSSISSY [DUOPIUN ] PUD]IA 4]




TfTrd 010z ‘9I 1sn8ny “dvpsang

T R R e

sgeaddy
sjelspoy sjeispoiy glqesyddy 1oN abieyoay Mo Mo qeoyddy joN 10N ejelepoly 1L00-5¢-61-821-00 QOr-anN-ved
ajgesyddy
leuopdsaxz Mo a|qeoyddy joN afiieyoay Mo Mo geafjddy Joi 10p Mo LO0-80-8t-LEL+L Aor-NwL
sjgesyddy
Syelapoy ajeRpon ajgesiddy jonN shieyssy sigeayddy JoN Lh qeoliddy 10N 1oN Sjelapoy L00-20-84-/ELF) QOr-NiK-¢
sjgeaddy
[eucgdsaxs Mo sjqeol|ddy JoN abieyasy Mo ]| gealddy joN 10N Mo 1L00-L0-84-2£1-00 Qor-an-LL
sigeonddy
Jeuogdanx3 My ajgeayddy JoN afieyoey ajqeonddy 10N Mo qealddy JoN 1oN ajzRpol L00-F0-67-LE1-00 gor-aN-2
glqeslddy
|euoydaoxy L s|qeoyddy JoN afieyoay ajgeaddy 10N Mo qeoddy joN N Mo L 00-ZE-6F8EL-00 gor-aN-8
doadagy upgapy spaaN] IPHHIIOF HORODISINY 835} JDID1M0]) jouanpro) WHGUE WIeDIT gy uonpvooy FWBN pUIpE Y
PUD I HULLOLS HEAUGILL UOIDI0ISTY 41044 SUOgDOnpT umgrduly  ysif vy i
o1 2D HULLOTS PUHONZ A ~FUROLD SHONDALI2Y Pt Jopanpy Jo uoyn
AHARISHAS PUBLID Y jouemppY /SRSy Jo gy o numpy

UOISL3AN(] 42A1Y PIY PPIYLOON-054D ]
AN JUWISSaSSy JPUOHIUN ] PUDI2 4




1 jo | obed

0L0Z ‘80 Joquualdeg ‘Aepssupap

“DIvp uonVMI) 331duosus sarouaq A

ajqenyddy Jop | apgeaddy Jop | spqenddy JoN
00'0 00'0 00'0 | m 132 USdO MOBYS - 6L-ON
Sunvy Sunvy Sungpy | Supvy | uomuodosg Apuninuion| € | HORDILfISSDL) uonwIoT PUIDNT PUVHA 4
PUnH2 44 purpaYy purpay  dpunwuio) | puvpaqy JUDIF ADNIAL) | HIPIDAOD)
28B4 23paaay ISaYFIE | penpiaipuy
ParyS1a 44 Apunun o)
AppaZaru/Asiaarq aanniaio
dapuins Apunu o)) puvpia i
sjeIspopy a|qedddy JON s|qeanddy 10N QEIOpON MO alqesiddy JoN sjelepop
620 00’0 000 aBieyosy 000 Zr oL 000 geo usd(y MOI[BYS - 610N
spaaN niauidopaaacy PRI uonIvIAUY S8} IPIXADTICT) JUATIIN) IOIGRES JORGEE YSid 2ARIINALY qwiN puvpay
JUD UGN ] Ungiy pun ROUDICISZY 42304 JHonnINPF uvignfdu IRSEAZFIVIY ) BRqUE AP
AHDMULINS AZJPMULLIOIS OF punpaH ~puno.an JHORDIIIY INSIAPIVLVY D Jo aoupusnunpy INSUIIIDIDY D
JPUORIPPY Apamsusg puspa i /SOuRYISIE Jo souvuspuiopy Jfo aouvuapningpy
UDHDBY
|qesyddy 10N eje1apoy by b mag
000 6870 99°0 ¥4°0 ££°0 (s39pn0 jo SiaiU 8|qewIRssIp ou) pajetos)feuoissaidad  JSIBM UBdQ MOIBUS - 610N
HONIIRI04] dnpong Anpong uononUIRY auSayy LSoroydiomosSorpiry DMUN pUDII Y
auyoYy 42T 41 410y JAPIDMILAOIS arfojepdyy
puBpaq JO WD AISUMO(Y /P00l fo
PR souvussUDI «ﬁuﬁssun% JUIUISSISS [DUHONIUN J PUD]II A



L jo | abed

LLOZ ‘Z) Ainp ‘Aepsant

‘vIpp uonnnIwd Apapduwodut sapousq [

21e19p0W 2Jelapopy BIRISPON
050 05°0 050 50 ss | mopesiy (e yseld zedAl | awad |
) LA ela T ajelapoiy SjBISPO
050 050 050 g0 gl : usiely mojleys: g edA) XJW3d 100-00-00-000-00 "PUOD URISISAIQ pesodold
Sunomy Sunoy Sunoy Suppy | wonuodosg _ dpununuoe)| € HODIfISSOL) | HoyoaoT DUIDN] PUDIZ Y
punpa 4 purna L puviaM | Spunuaio)| puppo4 WO\ 40IN2A) | UIPADHOD |
a8piaay 2EdzAY oy | pempraipuy , _ W
paySiay | fGrnmuio m
I |
Apadaug/dpsaaarc 2anpmasa,
- Lvununs Grunu o) puva iy
2)esopo ejesapo a|ged)|ddy 1N ojgeoyddy JoN ajeIapoy Mo ubiH yiH
abieyssy
‘abreyosia
FA N 0g'0 000 UONBUIGLLIOD 00’0 570 S0'0 8.0 £L°0 0D uoisseNG pasodold
SPIIN quzwdojeaag pnuaeg UOHIDIITU] $38[} IO jranyn Feoriling 2 IWWHGQUET Y814 adnanals FUIBNT PUDTII 44
IHIUIDILL uvgiy) pup uONBLOISTY 133044 SUONBINPT unigryduty INSLIIVIDY Y 3o H NP
JFIOMILIOLS AZIDMUL0IS OF PUTIAM -punoLDn SUOUD2LIY DUSUIIIDIDY Y Jo asuvwspivgy DUSMIIOVIDY)
jouoOnppYy ApapIsuas puoa 4 /SIS Jo 2ounuanuupy fo aouvusnuinpy
ysiH SJRIBPOY SleBpop 21eIBpo a1eapoy
(sxuBg ApoGIajem SpISING) UBdpoo|4 (S3UBG WEDNSLSAL SUL LILIIM) SULIBAIY '{(J8In0 pue jaju;

ZL0 Lv0 850 790 Z5°0 waedde) yBnoiyi-mo)4ieucissaidaq ‘felno pue s Jualedde) ybnosur-mo|4/euoissaidag 'puog Loisian] pasodord
uoRIANoIF dgpang) dygondy HoRORUIRY sy dSopoydionioaSospsr 2D} pUDIIIH
auyaons 12104 1214 SFIDMULIOIS o180104pAE

UM fO  wmasISuso 00, Jo
e @ P ey Apunun g JUWSSISSY [PUOIUN.J PUviia M

PINVUAUIV Y



