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ECOSYSTEM RESTORATION REPORT/ENVIRONMENTAL ASSESSMENT
HAY CREEK ENVIRONMENTAL REHABILITATION PROJECT
ROSEAU COUNTY, MINNESOTA

- SECTION 206 OF THE :
WATER RESOURCES DEVELOPMENT ACT OF 1996, AS AMENDE

1-INTRODUCTION

1.1 AUTHORITY

This Ecosystem Restoration Report/Environmental Assessment (ERR/EA) was prepared by
the St. Paul District, Corps of Engineers, under the authority of Section 206 of the Water
Resources Development Act (WRDA) of 1996, as amended, in response to the 14 June 1999
request from the Roseau River Watershed District (RRWD), the non-Federal Sponsor for the
proposed project. The Preliminary Restoration Plan (PRP) submitted 21 September 1999 to the
Mississippi Valley Division (MVD) for review enclosed a 14 September 1999 letter from the
RRWD reaffirming its intent to serve as sponsor for the proposed project. '

1.2 PARTICIPANTS AND COORDINATION

Planning and design of the Section 206 Hay Creek Environmental Rehabilitation Project was
conducted using the mediation process adopted by water and environmental resources stake-
holders in the Minnesota portion of the Red River of the North basin as a result of the 1998
Mediation Agreement reached by a coalition of Federal, State, tribal, regional, and local
representatives. This process involves a multi-organizational Project Team that addresses
emerging issues early in the problem identification and alternative assessment phases in order to
reach consensus on flood damage reduction measures and to link those measures with natural
resources enhancement opportunities.

Accordingly, over a period of nearly 2 years, the Hay Creek Environmental Rehabilitation
Project was a regular item on the RRWD Project Team’s monthly agenda as the Corps of
Engineers in-house design team, the RRWD Board of Managers, and the RRWD’s Project Team
worked together to mold the original concept into a widely supported proposal that met diverse
goals and objectives of stakeholders. .

e The RRWD Board of Managers consisted of:

Farrell Erickson Chairman
Raymond D. Moser Vice Chairman
Allison Frislie v Secretary/Treasurer
LaVerne Voll Manager

LeRoy A. Carriere Manager

e The RRWD’s mediation process Projeét Team and meeting participants consisted of
stakeholders from Federal and State agencies, local units of government, environmental
organizations, landowners, and members of the general public including:

Tom Raster Corps of Engineers
Michelle Hoff Corps of Engineers
Dave Bennett USFWS
Brian Dwight Minnesota Board of Water and Soil Resources (BWSR)
Lisa Kraemer Minnesota Pollution Control Agency (MPCA)
1




Dan Thul

Mike Larson
Stan Wood
Jody Horntvedt
Farrell Erickson
Rob Sando

Pat Moren
Charlie Anderson/Omar Rood
Mark Foldesi
Janine Lovold
Todd Peterson
Gracia Nelson
Greg Halvorson
Jim Pederson
Kelman Kvien
Floyd Haugen

Minnesota Department of Natural Resources (DNR) — Waters
DNR - Fisheries

DNR - Roseau Lake Wildlife Management Area, Manager
Minnesota Extension Service

RRWD, Chairman

RRWD, Administrator

RRWD, Counsel

RRWD, Engineer

Roseau County Commissioner

Roseau County Soil and Water Conservation District

City of Roseau

City of Roseau Emergency Services

Jadis Township, Chairman

Polaris Industries

Farmer/landowner/Project Team Chairman
Farmer/landowner

The Corps of Engineers in-house planning and design team consisted of:

Tom Raster

Doris Sullivan

Scott Goodfellow

Greg Eggers

Matthew Bray/Terry Jorgenson
Tony Fares ’

Jeff Hansen

Randy Devendorf/Tim Yager
Brad Perkl/Ginny Gnabasik/
Allan Westover

Jeff McGrath

Marcia McCloskey/Curtis Hall/
Luann Hoff

Marilyn Aird/Dawn Linder

Project Management

General Engineering/Engineering Management
Hydraulic Engineering

Hydrologic Engineering
Geology/Geotechnical Engineering

Structural Engineering

Cost Estimating

Environmental analysis/NEPA* documentation

Cultural Resources
Socioeconomic analysis

Real Estate
Contracts

*National Environmental Policy Act (NEPA)

The St. Paul District’s in-house joint Independent Technical Review (ITR) and Value
Engineering (VE) team reviewed the preliminary draft ERR/EA (a) to ensure that the
recommended project was consistent with appropriate Corps’ regulations and (b) to look
for cost-saving opportunities. Members of the ITR/VE team were:

Joe Mose

Doug Crum
Tom Crump
Dennis Anderson
Jon Hendrickson
Paul Madison
Dave Tschida
Bill Vennemann
Kevin Bluhm

ITR Team Leader/Project Management/Structural Engineering
VE Team Leader/Cost Engineering

Project Management

Environmental analysis/NEPA documentation
Hydraulic/Hydrologic Engineering

Geology/Geotechnical Engineering

General Engineering

Real Estate

Socioeconomic analysis

The preliminary draft ERR/EA was also reviewed by MVD to ensure compatxbxllty with
Corps’ policy matters. MVD participants in that process included:

Lexine Cool
William Arnold
Susan Smith
Bob Occhipinti

MVD-MD-PP
MVD-MD-PP
MVD-MD-PM
MVD-TD-TW




Carroll Johnson MVD-MD-PR
Charles Hill MVD-MD-PA

= The draft ERR/EA was distributed for public and agency review in compliance with the
NEPA and was concurrently reviewed by MVD for compliance with policy matters. See
Section 15 for a synopsis of public and agency comments and Corps’ responses.

1.3 STUDY PURPOSE

The purpose of this ERR/EA is to discuss the planning process, document existing and
predicted future with- and without-project ecosystem conditions, identify opportunities for
restoring and improving the ecosystem, describe specific measures considered for achieving that
goal, identify constraints and incidental factors that played a part in alternative selection and
formulation, recommend a plan for implementation, and determine Federal and non-Federal
responsibilities.

1.4 PROJECT LOCATION / STUDY AREA

The proposed project is located in Roseau County, in extreme
northwestern Minnesota (Figure 1). Hay Creek is a tributary of
the Roseau River, which joins the Red River of the North about
16 miles north of the U.S.-Canada border. The project is located
about 3 miles northeast of the City of Roseau and about 6 miles
south of the U.S.-Canada border. The project area covers the
lowermost portion of the 112-square-mile Hay Creek watershed
and adjacent 37-square-mile Norland subbasin (Figure 2).

The study area encompassed the following: ﬁmﬁﬁm’%

a. The entire Norland and Hay Creek watersheds were
analyzed to determine the hydrology of the proposed
project’s drainage area.

Figure 1: Hay Creek
project location

b. Sprague Creek (which joins the Roseau River about 5 miles downstream of Hay Creek)
has been modified less than Hay Creek. Therefore, Sprague Creek was analyzed to estimate
Hay Creek’s channel-forming discharge and to provide a “reference reach” as a model for

restoring a . Canada ) ) .
natural stream i United States Sprague { Norland
form for Hay , } Creek drainage
Creek. s Roseau River

Hay Creek
drainage
area

c. The project area itself
focused on (1) Sections

! Roseau River - wi
1-18 Township Watershed District i
Hay Creek /

162N/Range 39W, (2) , =
Sections 25-36 of Township County Ditch 7 C?:ztfl';i:h' ol
163N/Range 39W, (3) Sections 19-21 and , %

28-33 of Township 163N/Range 38W, and
(4) Sections 4-9 and 16-18 of Township
162N/Range 38W in Roseau County. These
sections encompass Hay Creek’s 6% -mile-
long County Ditch 7 (CD 7) reach from

! i
H i i

 Figure2: Studyarea |




Minnesota Trunk Highway 11 to the Roseau River; adjacent agricultural lands draining
directly into CD 7 and/or subject to overland sheet flow from Hay Creek breakouts; the
proposed Norland wetland restoration area, buffer zone, and floodwater bounce zone; and
other drains affecting or affected by the proposed project, e.g., County Ditch 18 (CD 18) and
Lateral 3 to Judicial Ditch 61 (L3/JD61).

2 - EXISTING CONDITIONS
2.1 PHYSICAL SETTING

The Hay Creek watershed has its headwaters in the Beltrami Island State Forest and includes
a mix of forest, wetlands, and farmland. The Norland area originally was a habitat rich in forest
and wetlands that drained overland to Hay Creek and the Lost River (immediately north of the
Norland watershed).

Drainage in the past for agricultural purposes dramatically modified Hay Creek and
decreased wetlands in these areas. As shown on the above map, the uppermost 13 miles of Hay
Creek were channelized into County Ditch 9 (CD 9), which joins the downstream-most 6% miles
of Hay Creek, most of which is straight-line, doglegged CD 7 with no resemblance to the
original creek or its flow path.

Construction of CD 18 and JD 61 and associated laterals converted much of the Norland area
to agricultural production. However, the depression of the 1930s, recent low crop prices, and
availability of the U.S. Department of Agriculture’s Farm Service Agency Conservation Reserve
Program (CRP) have seen marginal lands revert to nonagricultural status.

The project itself is situated in the downstream-most portions of the Hay Creek and Norland
drainage areas and is bordered to the north by the Lost River watershed, to the east by the
“highlands” of the Norland drainage area, to the south by Minnesota Trunk Highway 11, and to
the west by the Roseau River.

The project area straddles the Glacial Washed Till Plain physiographic area, which comprises
abandoned shorelines of former glacial Lake Agassiz. This zone is characterized by flat to
gently rolling landscape, with local relief up to 15 feet and abundant peat deposits.

Study area elevations range from approximately 1,260 feet above mean sea level in the
headwaters of Hay Creek to less than 1030 feet where Hay Creek joins the Roseau River.
Natural ground surface elevations in the project area range from about 1035 to 1065 feet.

2.2 WATER RESOURCES

This project required hydrologic and hydraulic analyses of several streams and ditches. Data
were generated for the Roseau River upstream of its confluence with Hay Creek in order to
determine if there would be backwater benefits within the City of Roseau from the proposed Hay
Creek project. Flow capacities of CD 18 and L3/JD61 were determined in order to avoid
inducing upstream or downstream flood damages from proposed changes to the Norland wetland
complex. Sprague Creek was analyzed in order to use it as a model for Hay Creek’s proposed
sinuous channel and to estimate Hay Creek’s 150- to 250-cfs, 1.5- to 2-year channel-forming
discharge; larger runoff events were analyzed to avoid inducing flood damages from proposed
changes to CD 7 that would reduce the existing channel capacity. Spring and summer flood
discharges from the Hay Creek and Norland watersheds were critical events for the design and




operation of the proposed project. Table 1 shows calculated peak inflows into the project site for
2- to 100-year spring and summer runoff events and the Probable Maximum Flood (PMF).

Table 1: Frequency-Discharge Peak Flows
(cubic feet per second)

Norland
e 100-year spring 3,300 cfs
e PMF 19,000 cfs

Hay Creek 24-hour summer Spring
e 2-year 200 cfs 250 cfs
e S-year 580 cfs 1,060 cfs
o 10-year 940cfs | - 1,750 cfs
e 25-year 1,320 cfs 2,140 cfs
e 50-year 1,650 cfs 2,400 cfs
e 100-year 2,050 cfs 2,670 cfs

Sprague Creek base-flow data were used in the design of a proposed permanent pool in the
Norland wetland complex to ensure a good probability of sustaining a viable shallow water
habitat for waterfowl despite seasonal and year-to-year variations in precipitation and
evaporation (see discussion in Section 7.2.3)..

Regional groundwater flow is from the highlands south of the study area toward the glacial
lake plain to the north and west. Artesian conditions and springs are noted in geologic literature.
One of the borings adjacent to Hay Creek exhibited artesian flow when the sandy glacio-
lacustrine unit was penetrated approximately 20-feet below the ground surface; however, this
behavior and other evidence of a high water table might have been a result of recent precipitation
in that same time frame. Wet organic soils in the Norland area are likely a consequence of
clayey soils, springs, or high groundwater levels.

2.3 GEOLOGY AND SOILS/SUBSTRATE
2.3.1 Geology

The geology of the Hay Creek/Norland area is a product of Pleistocene and recent sedimen-
tation and erosion. Glaciers advanced over the area several times during the Pleistocene Epoch
and deposited a thick mantle of drift estimated to be over 150-200 feet thick. The last glacial
period ended approximately 9,000 years ago with the retreat of the last glacier and draining of
glacial Lake Agassiz, which occupied most of northwestern Minnesota, northeastern North
Dakota, and central Canada. Since the recession of Lake Agassiz, streams such as the Roseau
River and Hay Creek established meandering courses over the relatively flat till and lake plain,
eroding and depositing alluvial sediments; and shallow depressions filled with organic deposits
to create marshes and expansive peat lands typical of the Norland area prior to modern drainage
efforts.




2.3.2 Soils/Substrate

Ten borings ranging in depth from 7 to 35 feet obtained in the project area in December 2000
revealed soils consistent with the geologic history and manmade changes. For discussion
purposes, materials were grouped into six units based on engineering properties and geologic
origin: fill, alluvium, marsh, lacustrine, glacio-lacustrine and glacial drift.

The fill overlies the other soils, primarily in the form of roadways and side-cast materials
along drainage ditches. Fill typically comprises a mixture of locally derived clayey glacial drift,
alluvium, and lacustrine soils; organic soils are common.

Recent marsh deposits consist of a highly compressible peat layer up to 6 feet thick
sandwiched between highly compressible, less-than-2-foot-thick layers of clay, silt, and organics
with poor engineering properties.

Undifferentiated alluvial sand, silt, and clay soils are evident along past and present corridors
of Hay Creek. Glacio-lacustrine sand, silt, and clay and lacustrine clays are sandwiched between
the alluvial and glacial drift soils. Glacial drift underlies the lacustrine soils.

The alluvium consists of 1- to 3-feet-thick fluvial deposits of undifferentiated sand, silt, and
clay from the Roseau River and Hay Creek floodplains. This unit lacks the organics present in
the marsh deposits.

The lacustrine and glacio-lacustrine soils consist of shallow lake bottom sediments mostly
derived from underlying glacial till. These soils include fat clays and sandy gravelly “lake-
washed” tills interbedded in some areas, likely a result of fluctuating glacial lake levels. Some
samples had preexisting slickensides or formed slickensides when sheared.

The glacial drift is a medium-stiff to stiff, unsorted, silty, sandy clay with scattered cobbles

and boulders. The upper 1 to 4 feet is typically less stiff and has abundant randomly spaced iron
stained joints.

2.4 WATER QUALITY

Water quality monitoring on the Roseau River upstream of the City of Roseau in 1994 found
good water quality. This reach of the Roseau River was one of only two streams monitored in
the Minnesota portion of the Red River basin. These data suggest that tributaries in the upper
portion of the Roseau River watershed still have fairly good water quality.

The River Watch organization has established two water quality data collection sites in the
Hay Creek project area — at the County Road 28 crossing approximately ¥ mile upstream from
the Hay Creek/Roseau River confluence and at the County Road 7 crossing about 5 miles further
upstream. Water samples have been collected during recent runoff events, but the resulting
water quality data have not been shared with the St. Paul District.

The presence of brook trout in upper Hay Creek suggests that water quality in that portion of
the stream is good. However, water quality in the lower reaches of the creek may be degraded to
some degree because of stream-side grazing and agricultural land use and numerous drains into
the creek.




2.5 NATURAL RESOURCES
2.5.1 Vegetation

Land use in the project area is predominantly agricultural in character. In the CD 7 reach of
Hay Creek, riparian and in-stream habitat are confined to a narrow, linear corridor with vegeta-
tion dominated by reed canary grass and willow. Land use adjacent to this reach is agricultural,
with scattered portions enrolled in CRP. Immediately upstream of CD 7, Hay Creek retains a
meandering character and has a wider vegetated floodplain; but vegetation is limited due to
livestock grazing.

Land use in the Norland portion of the project area is a mix of agricultural (row crops and
bluegrass fields), peatland, marsh, and grassland. Till recently, this area was predominantly
agricultural due in large part to the drainage provided by CD 18 and the L3/JD61. Several tracts
have been enrolled in CRP or have been retired from agricultural production after acquisition by
the RRWD, resulting in an area primarily characteristic of a drained peatland with scattered tree
islands. Groundcover over most of the site is a combination of goldenrod, raspberry, thistle,
horsetail, and grass. The scattered wooded areas consist of trembling aspen and balsam poplar
with a scrub layer of willow, aspen, and dwarf birch.

2.5.2 Fish and Wildlife

Wildlife in the area is typical of an agricultural landscape. Common wildlife species include
whitetail deer, mink, muskrat, red fox, coyote, striped skunk, meadow vole, meadow jumping
mouse, and the masked shrew. Migrating waterfowl such as mallard, blue-winged teal, gulls,
and a variety of shorebirds traverse this area. Other common birds include yellow warbler,
veery, Baltimore oriole, warbling vireo, red-winged blackbird, bobolink, and swallows. Overall,
habitat quality in the immediate area would be considered low due to the limited extent and
diversity of vegetation along Hay Creek and the lack of quality upland cover and limited extent
of wetlands in the Norland area.

Upper Hay Creek, including its cold spring-fed headwaters, supports small populations of
white sucker, creek chub, and burbot, and is managed by the DNR for brook trout. Lower Hay
Creek currently supports a limited fishery. With the exception of small forage fish, the CD 7
channelized portion of the creek lacks the habitat features needed to sustain a viable sport fish
population. A spring 1999 survey by the DNR found small numbers of white sucker, walleye,
northern pike, creek chub, and burbot in the project area. Non-game fish included Johnny
Darter, brassy minnow, big mouth shiner, blackside darter, and longnose dace. Walleye and
northern pike were also collected near the confluence of Hay Creek and the Roseau River,
presumably moving into the creek in search of spawning habitat. The DNR survey report
concluded that the Hay Creek fish community could not be characterized without further surveys
and sampling sites.

There are three Federally-listed threatened species that may occur in the project area. The
bald eagle may be sighted in the area during migration. No nests are known to be in the vicinity
of the project area. The gray wolf and Canada lynx are also known to occur in Roseau County.
No critical habitat for these species is present in the immediate project area.

2.6 CULTURAL RESOURCES

Numerous cultural resource sites indicating continual human occupation for approximately
10,000 years are recorded throughout this portion of northern Minnesota within the Red River




Valley Archaeological Region. For example, cultural resource sites range from precontact lithic
scatters, burial mound sites to historic Euro-American structures and roads. Archaeological sites
within the region exist on a variety of landforms, including uplands, terraces, and glacial beach
ridges.

Although no cultural resource surveys had been conducted within the project area prior to
this undertaking, interest in the archaeological record of the region has been ongoing since the
late nineteenth century. By the later part of the twentieth century, several cultural resource
investigations have been conducted near the project area, primarily associated with road
construction. The nearest previously identified cultural resource site outside of the project area
is the Olson Mound Group (21RO15), located approximately ¥z mile west of the project area
along the Roseau River just upstream from its confluence with Hay Creek. Several other sites
(e.g., 21R0O8, 21R029, 21Roak) are located west of the project area within and near the City of
Roseau. In addition, the 1964 Trygg map identifies several homesteads near the project area. In
fact, one homestead (“Lemberg’s house and well”) may be within the area of potential effect.

A Phase I Cultural Resources survey was completed for the project area during the 2002
field season. The survey identified three precontact archaeological sites: 21R034, 21R035, and
21RO36 (Figure 3). Site 21R034 consists of a sparse lithic scatter (n=8 lithics) located along the
former course of Hay Creek. Site
21RO35 consists of a lithic isolate
located on a topographic high area
(glacial beach ridge) above
wetlands. Phase II testing at sites
21R034 and 21R035 determined
that both sites lack integrity due to
plowing. In addition, both sites
contain limited artifact
assemblages, and the cultural
affiliation is indeterminate. Thus,
both sites are incapable of
providing important data on the :
precontact period, and both are Figure 3: Archeological sites
recommended as not eligible for
listing on the NRHP. Site 21R036 is outside of the project area and will not be affected by the
project. No further archaeological work is recommended for the Hay Creek project area. In a
letter dated May 6, 2003, the Minnesota State Historic Preservation Office (SHPO) concurred
with the Corps determination that sites 21R034 and 21R035 do not meet the NRHP criteria.

2.7 SOCIOECONOMIC SETTING

Table 2 shows population trends for the Roseau County, the State of Minnesota, and the
entire nation. Between 1990 and 2000, the population of Roseau County increased nearly 30
percent, compared to 21 percent for the entire State of Minnesota and 24 percent for the nation.

This growth runs counter to the trend in most other rural counties in the State and nation,
where population reductions have been the norm. Population density in rural Roseau County,
including the Hay Creek and Norland watersheds, is extremely light. Roseau County’s 2000
population of 16,338 is equivalent to only 9.8 persons/square mile compared to the Statewide




and nationwide densities of about 57 and 76 persons/square mile, respectively. If the populations
of the Cities of Roseau and Warroad (2,756 and 1,722) are deducted, the generally rural
character of the rest of the county is reflected in a population density of only 7.1 persons/square

mile.

Table 2: Population

1980 1990 2000 Increase 2000 density
» 1980-2000 | persons/square mile

Roseau County | 12,574 15,026 16,338 29.9% 9.8
Minnesota ~ . 4,075,970 4,375,099 4,919,479 20.7% 56.6
U.s. 226,542,199 | 248,709,873 | 281,421,906 24.2% 75.7

As Table 3 shows, per capita income for Roseau County lags si gnificantly behind the State
average, and the gap has widened in recent years. Income growth from 1990 to 1999 for the
county is roughly half that for the State as a whole.

Table 3: Per Capita Income
1990 1999 Increase :
1990-1999
Roseau County $16,904 $21,696 . 283%
Minnesota $20,011 $30,742 53.6%

Table 4 shows that total personal income has grown for the county as a whole, but declined
for the farm sector of the local economy to the point where, in 1999, income was actually
" negative (i.e., production expenses and other costs of farming exceeded revenues from farming

operations).

| Table 4: Total Personal Income, Roseau County
1990 1999

Non-farm $231,134,000 . $356,995,000
Farm $ 23,970,000 ¢ 9,086,000)
Total §255,104000 | $347,909,000

Table 5 shows employment in Roseau County is dominated by manufacturing, which
accounts for 55 percent of total employment, compared to 18 percent Statewide. Major
manufacturers include Polaris Industries (City of Roseau) and Marvin Windows (City of
Warroad). The presence of these companies accounts for the county’s population growth in
recent years. : :

Table 6 illustrates recent trends in the agricultural sector of the local economy. The
agricultural economy declined between 1987 and 1997, paralleling a nationwide trend. The
number of farms fell 6.5 percent, average net income declined 34 percent, and the number of




farm operators whose primary occupation is farming fell from 66 percent to 48 percent.

Table 5: Employment by Industry
Industry RoseauCounty | % | Minnesota | %
Agriculture 56 0.6 21,838 0.9
Mining - 00 | 7849 | 03
Construction 89 1.0 88,964 3.8
Manufacturing , 4,948 552 | 428814 | 18.1
Transportation, communication, and utilities 135 1.5 113,826 | 4.8
Finance, insurance, real estate 182 2.0 141,413 6.0
Retail trade 1,071 11.9 { 443850 | 18.8
Wholesale trade 175 2.0 | 148,733 | 6.3
Services 1,411 157 | 642,729 | 27.2
Government 903 10.1 | 328,278 | 13.9
Total 8,970 | 100.0 | 2,366,294 | 100.0

Table 6: Selected Agricultural Statistics

1987 1997
Number of farms o 1,124 1,051
Land in farms (acres) 613,736 577,455
Average size of farms (acres) 546 549
Net farm income
— Total B $5,887,000 | $3,632,000
— Average per farm o $5,238 $3,456
Market value of sales o
- Crops $28,107,000 | $34,419,000
— Livestock ' ' $22,317,000 | $18,929,000
Principal occupation of farm operator
— Farming ' 742 (66%) | 501 (48%)
— Other | 382(34%) | 550(52%)
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3 - PROBLEM IDENTIFICATION
3.1 EXISTING HABITAT CONDITIONS IN THE PROJECT AREA

3.1.1 Overview

The net result of all the drainage activities in the Hay Creek and Norland watersheds is that
the natural hydrologic response to runoff events has been adversely affected, and the area’s
wildlife habitat has been seriously impacted. Despite the drainage “improvements,” farmlands
adjacent to streams and legal drains continue to suffer frequent major crop losses from flow
breakouts.

Furthermore, “peakier” Hay Creek floodwaters contribute to damages in the Roseau River
floodplain and could cause backwater effects that would slightly increase flood stages in the City
of Roseau, located just upstream of the Roseau River-Hay Creek confluence. Also, despite the
extensive drainage system, larger runoff events still result in uncontrolled inter-watershed flows
between Norland and Hay Creek and between Norland and the Lost River.

3.1.2 Hay Creek

Human alteration of the riparian and in-stream habitat of lower Hay Creek has been severe.
The lower portion of Hay Creek is carried in CD 7, a. 6%-mile-long straight-line drainage ditch
installed to enhance the agricultural utility of adjacent lands. Other drainage systems (e.g.,

CD 18 from the Norland watershed), roadside ditches, field drains, etc. empty directly into Hay
Creek. Although the amount of sediment and runoff contaminants contributed by these sources
are unknown, CD 7’s 10-year maintenance cycle suggests a significant amount of deposition
from sediment influx and bank erosion. .

Vegetation along the CD 7 reach is limited to ditch-side willows, pasture grasses, and
occasional wetland plants, all of which are cleared during regular channel maintenance. Aquatic
vegetation provides limited cover, but channel uniformity does not provide fish refuge from
fluctuating flow velocities and stages. By the late stages of each maintenance cycle, overhanging
vegetation along the ditch banks has reestablished sufficient abundance and size to provide
excellent colonization opportunities for insects and invertebrates.

The poor aquatic and riparian habitat along lower Hay Creek is exacerbated by post-
settlement hydrologic changes. Upper watershed land use changes and drainage practices cause
flashy hydrographs incompatible with the pre-settlement channel geometry that had been in
dynamic equilibrium with the area’s geometry, soils, and native vegetative cover. Results
include more frequent and severe floodwater breakouts, erosion, sedimentation, and water
quality problems that aggravate natural habitat deficiencies and, in addition, cause serious
socioeconomic damages to adjacent landowners. :

3.1.3 Norland

The Norland watershed’s pre-settlement forests and wetlands were largely converted to agri-
cultural use. The current mix of row crops and bluegrass fields, peatland, marsh, grassland, and
scattered wooded areas is starting to shift away from agricultural uses. Several tracts have been
enrolled in CRP by landowners or were retired from agricultural production after acquisition by
the RRWD, producing an area characteristic of a drained peatland with patches of scrub brush
and scattered tree islands. The USFWS noted that the project site has the capacity for wetland
establishment, but is currently planted in upland grasses in compliance with CRP.
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Norland’s pre-settlement runoff characteristics were drastically changed by construction of
CD 18, JD 61, and associated lateral drains that played a major role in draining wetlands and
lowering the water table in the project area for agricultural purposes. The watershed’s original ‘
sponge-like absorption of most precipitation and snowmelt has been replaced with more and
flashier runoff that is inconsistent with the original habitat and that causes flooding detrimental
to current downstream farming practices.

3.2 FUTURE WITHOUT-PROJECT HABITAT CONDITIONS IN THE PROJECT AREA

Without the Corps’ Section 206 project, there is little likelihood of comparable habitat
restoration in this area because non-Federal funds are too limited to undertake a major upfront
investment. Therefore, the most likely future would be perpetual upkeep of the lowermost 6Y4
miles of Hay Creek (CD 7). That upkeep is supported with Federal funds on occasion, e.g.,
Federal Emergency Management Agency (FEMA) funds provided to Roseau County after recent
flood events to repair/restore ditches damaged by floodwaters. Thus, the dearth of quality
aquatic and riparian habitat along this reach would continue indefinitely, as would the unnatural
hydrologlc behavior of both the Hay Creek and Norland watersheds in response to drainage

“improvements” and land use changes.

The outlook for Norland area habitat largely depends on the relative balance between future
crop prices and CRP payments as current CRP agreements expire and landowners weigh their
land management options. There is little financial incentive for the RRWD to continue land
acquisition and farmland retirement because the current policy of lumping State, county, and
other jurisdictions under one CRP umbrella means that new acquisitions further exceed the CRP
limit and, thus, are ineligible for payment until earlier CRP contracts expire several years in the
future. If the RRWD did undertake additional land acquisition, it likely would try to recoup ‘
some of its costs by renting the land, with the renter either putting it back into production or into
some prerequisite CRP landcover. Thus, at best, the extent and quality of natural resources
habitat would be only marginally better than at present; and, at worst, there could be a loss of
existing (albeit poor) habitat.

4 -PROJECT GOALS

The overarching goal of the Section 206 Hay Creek Environmental Rehabilitation Project is
aquatic ecosystem restoration. Accordingly, the Corps and resource agencies involved in the
planning and design process focused on maximizing outputs for aquatic and adjoining terrestrial
habitat, keeping in mind the Federal investment limit under the Section 206 authority and
funding limitations of the Sponsor and its potential cost-sharing partners.

Inherent in the project’s broad goal is the simulation of pre-settlement hydrologic and
hydraulic behavior from the study area’s watersheds, both as a primary functional output
contributing directly to the quality of aquatic habitat and as a byproduct of various measures
targeting ecosystem restoration. This goal is consistent with concepts described in “The
Ecosystem Functions Model: A Tool for Restoration Planning,” Planning Ahead, published in
April 2002 by the Corps’ Planning and Policy Division, Directorate of Civil Works.

General and specific aquatic ecosystem restoration goals included:

a. Simulate pre-settlement/pre-drainage hydrologic responses to runoff events from the Hay
Creek and Norland watersheds
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b. Restore form and function to the lower end of Hay Creek

c. Convert the CD 7 portion of Hay Creek into a sinuous stream form to improve aquatic
habitat

d. Provide a riparian corridor to enhance the sinuous stream’s aquatic habitat and to provide
riverine-related terrestrial habitat buffering the stream from adjacent farmland

e. Offset the effects of historic drainage by restoring and/or creating new wetlands and an
adjoining buffer zone for migratory waterfowl, shorebirds, and related terrestrial species

The above goals are all interrelated to some degree. However, goal (a) is key because it
translates into measures aimed at correcting or offsetting physical and land use changes that
converted wetlands to agricultural use and channelized natural waterways. In turn, those
corrective and compensatory measures restore or create aquatic and terrestrial habitat and
attenuate present-day “peaky” runoff.

Goal (b) is a direct spin-off from goal (a), and goals (c) and (d) are subsets of goal (b). As
will be detailed later in this ERR/EA, the Corps’ in-house design team and RRWD’s Project
Team looked at several alternatives for achieving goal (b), ranging from restoring Hay Creek’s
original flow path to meandering CD 7 along its current corridor to creating a new stream
corridor. Given that goal (c)’s proposed meandering stream form will have less flow conveyance
than the straight, more steeply sloped, deeply entrenched CD 7, goal (d)’s riparian corridor must
serve as a floodway to carry flows exceeding the sinuous stream’s bank-full capacity. Low
setback levees just outside the stream’s meander belt define this floodway and sequester the
riparian corridor from adjacent farmland in compliance with a crucial planning constraint — not
inducing flood damages.

Goal (e), another direct spin-off of goal (a), was the genesis for the Norland wetland complex
which, in turn, is consistent with U.S. Fish and Wildlife Service (USFWS) priorities for Fiscal
Year]2002, i.e., protection and/or restoration of 2,000 acres of wetland habitat in this general
area.

5- ALTERNATIVES
5.1 PLANNING OPPORTUNITIES

The proposed Hay Creek Environmental Rehabilitation Project lies within the Mississippi
Flyway, a primary spring and fall migration route for waterfowl, shorebirds, and other species
(Figure 4%). An important factor in the study area’s role in the flyway is its location within the
Prairie Pothole Region of North America, home to millions of acres of wetlands prior to the
arrival of European settlers. However, its functionality has been adversely affected by the
dramatic loss of wetlands associated with anthropogenic activities such as drainage and tillage
(Figure 5%). Between the 1860s and 1981, Roseau County lost nearly a half million acres of
- wetlands, well over half of its pre-settlement wetland acreage.” The concomitant loss of resting,
feeding, and nesting habitat has had a deleterious effect on migratory birds. The proposed

17 March 2002 fax from USFWS-Region 3, subject: “Hay Creek goals/objectives and Ecosystem Team priorities.”
2 Adapted from Migration Flyways: Mississippi Flyway at web address http://www birdnature.com/mississippi.html
3 Adapted from “Minnesota Wetlands Conservation Plan, Version 1.0, 1997,” Minnesota Department of Natural
Resources, St. Paul, Minnesota.
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Norland wetland complex would restore WK Studyarea | D |
important wetland functions in an area N [ ‘ :
that has lost much of this habitat type. A o~ ]
The physical setting, i.e., Norland’s \ \ A "
east-to-west slope, aids in the creation of a \ N o e )
retention site at the base of the highlands. \ﬂd‘\ : .
Much of land in the Norland is drained [T—— VAl
peat land, which is amenable to wetland \‘\ ‘? !
restoration with appropriate changes in )

hydrologic conditions.

Base flow from CD 18 and L3/JD61
might be used to augment Hay Creek
during low-flow conditions.

Achieving the primary goal of £ \ ! :z:gg:‘z;‘:: ------- -
restoring (or at least simulating) pre- L3 g L and other ,.omes)\/\)

settlement/pre-drainage natural hydrologic
and hydraulic behavior would have the
effect of attenuating flood peaks, which would not only provide ecosystem benefits, it would also
reduce the frequency and severity of breakout flows and, thus, provide incidental flood damage
reduction benefits to adjacent and downstream farmsteads. These incidental flood damage

Figure 4: Mississippi Flyway and study area’

Hay Creek/
Norland
study arca
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Figure 5: Wetlands in vicinity of study area — Pre-settlement (circa 1860s) versus 1981°
reduction benefits (a) meet a primary objective of local interests, (b) are consistent with the

Mediation Agreement, and (c) are an essential factor in garnering local, regional, and State
support and funding for the project.

Furthermore, the multi-purpose nature of the Hay Creek Environmental Rehabilitation
Project is consistent with Section 212 of the Water Resources Development Act of 1999 (Public
Law 106-53). This act, also known as Challenge 21, was touted as the future vision of the Corps,
i.e., multi-purpose projects providing both flood damage reduction and environmental quality
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improvement, similar in concept to the Mediation Agreement. Engineer Circular No. 1165-2-
XXX (Draft), CECW-P, Planning Civil Works Projects to Contribute to Environmental
Sustainability, 1 October 2002, states, “Planners are encouraged to consider and take advantage
of every opportunity to engage in the formulation of combined NED/NER [National Economic
Development/National Ecosystem Restoration] plans.” It states further: “Yet another example is
the creation of wetlands for ecosystem restoration that also provide some degree of flood
reduction. In these examples, the basic project elements that provide one type of output (i.e.,
NED or NER) create an opportumty to achieve another type of output at an economically
efficient cost or at no cost.”

5.2 PLANNING CONSTRAINTS

5.2.1 It{stitutional

Officials from Roseau County and the RRWD are discussing jurisdictional issues under State
law related to the recommended plan’s modifications to CD 7 and CD 18 and proposed control
structures on CD 18 and L3/JD61.

‘Because the proposed project would be sited in the floodplain, it must comply with rules
governing the regulatory floodplain, e.g., Executive Order 11988. According to Corps’
Engineering Regulation (ER) 1105-2-100, paragraph 3-3.b.(1), “Executive Order 11988 was
“issued in 1977 with the intent to avoid floodplain development, reduce hazards and risk
associated with floods, and restore and preserve natural floodplain values.... In the event there is
no alternative to construction in the floodplain, the Corps is required to minimize the adverse
impacts induced by construction of the project. In considering adverse impacts, planners should
address induced new development in the floodplain or induced improvements to existing
development in the floodplain that would increase potentlal flood damages, and, the detrimental
effect of induced activities on natural floodplain values.”

522 Engmeermg

Availability of suitable borrow immediately adjacent to the alignment of the proposed
Norland embankment (dam) is questionable. Borings show thin layers of interbedded suitable
and unsuitable materials (e.g., peat) that would make it difficult to efficiently excavate sufficient
quantities aof good quality fill. In addition, the high water table in the Norland site would hamper
borrow operatlons adjacent to the embankment ali gnment, and the saturated material would
require substantial working and drying time to reach optimal moisture content for compaction.
Consequently, borrow was assumed to come from high “knobs” less prone to interbedding and
water table problems; however, this assumption increases haul distances, hence, costs.

Poor foundation materials (e g, peat) in some reaches of the Norland embankment may (a)
require staged construction to allow for differential settlement and stabilization and (b) force
incorporation of a stability berm when the design of the Norland embankment exceeds a critical
height which, in turn, would increase costs. The latter factor, in partlcular, ultimately played a
role in constraining embankment height for the recommended design.

This area’s persistent high winds and the long fetch of the proposed permanent pool dictated
that the fetch be broken up with low islands and that the Norland embankment incorporate
protection against wave erosion.
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5.2.3 Natural Resources

The natural resources stakeholders and Corps’ design team wanted a stable channel design
for Hay Creek and a construction plan that did not increase the sediment load reaching the
Roseau River.

5.2.4 Cultural

‘Based on existing information, no cultural constraints were identified during the planning
process. The Phase I cultural resource survey completed during the 2002 field season identified
two precontact archaeological sites within the project area (Figure 3). Subsequent Phase II
evaluations suggested that neither site be recommended for listing on the NRHP. However,
ongoing consultation with various Native American groups, specifically addressing Traditional
Cultural Properties (TCP), may affect final alignments for the Hay Creek setback levees and
Norland embankment and borrow sites during the plans and specifications phase of this project.

5.2.5 Socioeconomic

County and township officials are concerned that conversion from (a) high value agricultural
lands to lower value wetlands and scrubland and (b) from private lands to public lands, could
translate into loss of tax base, hence, tax revenues. The RRWD previously acquired some of the
proposed project lands in fee title and is continuing to pay county and township taxes, although
by law, it is not obligated to do so. If the project is built, the RRWD plans to make payments in
lieu of taxes on lands acquired in fee title. In some areas, project needs would be satisfied with
easements limiting land use, which may result in a lower assessment and, thus, reduced county
and township tax revenue; the RRWD is not required to compensate for that loss of revenue.

The Sponsor, State agencies, other stakeholders, and the Corps adopted a tenet that the Hay
Creek Environmental Rehabilitation Project should not induce flood damages. For example, the
project should not increase backwater effects on the Roseau River and, thus, raise flood stages
within the City of Roseau.

Likewise, the proposed restoration of a sinuous stream form and riverine function to Hay
Creek and the attendant reduction of channel flow capacity should not increase breakout flooding
of adjacent farmland. This constraint requires congruent design and operation of the Hay Creek
floodway and Norland wetland complex, with the latter temporarily storing excess runoff, thus,
simultaneously meeting the primary goal of simulating a more natural hydrologic response and
preventing induced flooding. Coincidentally, by replicating the existing flow capacity of CD 7,
the proposed complementary operation of the Hay Creek floodway and Norland wetland/
floodwater retention facility will surpass the Mediation Agreement’s goal of protecting
intensively farmed agricultural land against a 10-year summer runoff event, which is a key factor
in cementing local, regional, and State support for the project. '

Landowners along CD 7 were representéd on the Project Team. Their input on alternative
Hay Creek floodway alignments and proposed changes to farming practices was a major factor in
shaping the recommended plan.

To avoid inducing flooding of agricultural areas south of the proposed Hay Creek left setback
levee, the project design included measures to handle existing south-to-north drainage.
- Similarly, the design team considered measures to address landowner concerns about backwater-
induced flooding on non-project lands east of the Norland pool in major runoff events.
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5.3 ALTERNATIVES IDENTIFIED
5.3.1 No Action

The “no action plan” is defined as no implementation of a Federally-partnered aquatic
ecosystem restoration project in the study area (see Section 6.1).

5.3.2 Hay Creek /CD 7

o Reestablish pre-settlement flow path versus using CD 7 corridor (see Section 6.2.2)
o Alternative floodway alignments (see Section 6.2.3)

e Construct sinuous channel or allow sinuosity to form naturally (see Section 6.2.4)
¢ Plugs (see Section 6.2.5)

5.3.3 Norland

e Original concept isolated from Hay Creek (see Section 6.3.1)

e Expanded Norland variations linked to Hay Creek (see Section 6.3.2)

5.3.4 Agricultural floodwater storage (see Section 6.4)

6 - FORMULATION AND EVALUATION OF ALTERNATIVES

6.1 NO ACTION

The absence of the Corps’ Section 206 project doesn’t preclude a locally designed and
funded project, but such a project (if any) would have a fundamentally different primary
objective and design. Although Minnesota’s watershed districts ostensibly address all water
resource issues, the reality is that flood damage reduction and drainage are given priority.
Furthermore, environmental enhancement projects are not a good fit with watershed district
project financing because it is difficult to identify and assess benefiting landowners, whereas
benefits from flood damage reduction and drainage projects are relatively easy to earmark and
levy.

On the other hand, the Mediation Agreement encourages watershed districts to coordinate
with environmental stakeholders and look for projects that provide natural resources
enhancement as well as flood damage reduction. One incentive is the possibility of funding
support from nontraditional external sources (e.g., Ducks Unlimited), which makes sense if the
majority of benefits lies outside the watershed district. However, watershed districts are not
obligated to follow the mediation process and, in some instances, opt to avoid the additional time
and cost associated with the mediation process and a multi-purpose project if the watershed
district has the resources to go it alone on a strictly flood damage reduction project.

Lacking Federal participation, it is possible that the RRWD, with support from the Red River
Watershed Management Board and State of Minnesota, would undertake a flood damage
reduction project in the form of a small-scale Norland impoundment (see the discussion on the
original Norland concept in Section 6.3.1). It is likely that the Hay Creek/CD 7 channel
sinuosity feature would not be built because, by itself, it provides no flood damage reduction
benefits despite its fairly substantial cost and real estate requirements.




Therefore, from a natural resources habitat perspective, the without-project (“no action™)
future might include some incidental nat