6 ENVIRONMENTAL CONSEQUENCES

INTRODUCTION - FUTURE WITHOUT-PROJECT CONDITIONS
(STOCHASTIC FUTURE AND SCENARIO FUTURE)

The future without-project conditions are basically a continuation of the base natural
resource conditions along with the local flood damage reduction measures (i.e.,
infrastructure protection) described earlier in this report and the technical appendices.
The major difference between the stochastic and scenario conditions is when and to what
degree infrastructure protection measures are implemented and the likelihood of a natural
overflow to the Sheyenne River.

The Corps of Engineers has concluded that the public will be best served by
implementation of the Pelican Lake 300 cfs outlet plan. The preferred alternative
consists of an outlet from Pelican Lake to the Sheyenne River. It would include open
channel from Pelican Lake to the pump station located just north of Minnewaukan and a
buried pipeline from the pump station to the Sheyenne River. A regulation reservoir
would be located at the divide to regulate flows to the Sheyenne River. The outlet
operation would be constrained to a 600 cfs channel capacity (maximum outlet flow 300
cfs) and a 300-mg/l-sulfate constraint on the Sheyenne River. Other features of the plan
include a sand filter to address biota transfer, erosion protection measures along the
Sheyenne River, protection of cultural resource sites along the Sheyenne River,
construction of by-pass channels to alleviate effects to aquatic resources, water treatment
for municipal and industrial water users, the acquisition of 6,000 acres of riparian lands
along the Sheyenne River for mitigation, and the acquisition of flowage easements.
Long-term monitoring and adaptive management is also included to evaluate the
effectiveness of the mitigation features and to determine the need for additional
mitigation measures.

The least environmentally damaging plan would be the continuation of infrastructure
protection. Upper basin storage would also cause few impacts to natural resources,
would result in benefits to natural resources, but could result in significant adverse social
effects to landowners. Impacts to cultural resources, as a result of upper basin storage,
are unknown. Further investigation of the feasibility of upper basin storage is warranted.
Controls on future drainage should also be implemented as part of an environmentally
preferred plan. The Pelican Lake outlet is the least damaging of the outlet alternatives.

The significant resources are identified and defined in Chapters 4 and 5.

STOCHASTIC FUTURE

Table 6-1 is a summary impact matrix. More detailed discussion is presented in the
following sections and in the technical appendices. Only significant resources that would

be affected are discussed. Resources that are not affected are not addressed. See
Appendix C for additional information on natural resources.
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Future Without-Project Conditions

The stochastic analysis identifies that there is about a 9.4-percent probability that the lake
will overflow in the next 50 years. The environmental analysis based on the stochastic
future assumes it is unlikely that the lake will overflow naturally. The future downstream
conditions would be determined by forecasting the existing conditions and evaluating the
effects of project alternatives.

Figure 6-1 describes the stochastic-based probability of the lake reaching various
elevations over the next 50 years.
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Table 6-1 — Stochastic Analysis Impact Matrix

Resource Category

Alternative

Future Without Condition

Expanded Infrastructure
Protection

Upper Basin Storage

Pelican Lake Outlet
(Preferred Alternative)

[Natural Resources

Fishery in lake will continue to improve
to a point. Potential for new species to
be introduced due to recreation and
creation of new habitat. Eventually,
lake will recede and fishery will decline.
Continued construction of levees and
roads could affect resources. About 500
acres would be affected. Infrastructure
protection would have limited effect on
probability of natural overflow, lake
levels, and resultant effects.
Construction activities would have
temporary effect on aquatic habitat such
as turbidity. Little long-term effect on
fishery. No effect downstream because
probability of overflow is relatively
small. Risk of biota transfer from natural
causes and recreational users. Devils
Lake and Red River species are similar.

‘Would have limited effect on
probability of natural overflow, lake
levels, and resultant effects.
Construction activities would have
temporary effect on aquatic habitat
such as turbidity. Little long-term
effect on fishery. About 3,000 acres
of lake bay type habitat would be
affected by changed hydrology.
Previously developed areas may be

reclaimed. Little change from Future

Without condition.

Upper basin storage would be greatly
expanded over current or anticipated
levels. Upper basin storage would
reduce runoff to lake, resulting in lake
levels about 1 foot lower. Some fresher
water would be retained in upper basin.
'Would prevent inundation of some land
areas and loss of habitat. About 65% of
the sites are in agricultural uses. Would
result in loss of agricultural uses and
increase in wetland habitats and values.
Little effect on probability of natural
overflow. Increase in wetland and
grassland habitat.

Most of the fresh inflow removed before it enters
Devils Lake. Lake reaches lower levels sooner,
increase in TDS and sulfate over without-project
condition. Upper basin lakes used for storage,
subject to increased fluctuation resulting in
decreased habitat value. Lake Alice National
'Wildlife Refuge affected, requiring compatibility
statement. Lower lake levels would expose
shoreline sooner, resulting in quicker
successional recovery of terrestrial habitat. There
are 219, and 82 Natural Heritage sites located
within 1/4 mile of Sheyenne, and Red Rivers,
respectively. Limited effects to heritage sites due
to operation constrained by water quality and
channel capacity. Changes in water quality could
affect aquatic communities. Increased
groundwater levels would affect soil salinity, land
uses, composition of habitat, and access to and
across river. Biota transfer is issue with outlet;
possibility of transfer and introduction of new
species would increase due to outlet operation.
Potential for spread of Eurasian watermilfoil.
Sand filter designed to minimize possibility of
biota transfer. Aquatic resource recovery
facilitated through mitigation features including
erosion protection and bypass channels.

Cultural Resources

Excavating borrow material, constructing
temporary levees, raising the City of
Devils Lake levee, and relocating houses
and utilities all have potential to
adversely affect cultural resources, as do
inundation and wave-caused erosion at
Devils Lake and eventually Stump
Lakes. No effect on sites along the
Sheyenne River because the probability
of natural overflow is relatively small.

Same effects as future without, plus
additional impacts to cultural
resources where earth dams
constructed and at borrow areas for
same.

Expansion of upper basin storage may
result in inundation of cultural resources
located at the restored wetlands.
Construction of outlet structures may
also affect cultural resources sites.

Pelican Lake outlet has yet to be surveyed for
cultural resources. Cultural resources sites along
the outlet alignment would be affected by
construction. Known site at confluence of
Peterson Coulee with Sheyenne River needs
evaluation of National Register eligibility and
may need mitigation excavation prior to
construction. Increased quantity and duration of
high water in Sheyenne River would cause
increased erosion of cultural resources sites along
its banks over what occurs naturally. Mitigation
of impacts to cultural resources sites along

Sheyenne River would be necessary.




Table 6-1 — (Continued)
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Resource Category Alternative
Expanded Infrastructure Pelican Lake Outlet
Future Without Condition Protection Upper Basin Storage (Preferred Alternative)

Social Resources Eight of the eleven social effects categories| The only significant effect caused by (In general, upper basin storage will have |Generally, the Pelican Lake outlet is expected
are rated as being substantially or the infrastructure protection plan is in |a minor positive effect on most social to have minor to substantially positive social
significantly adversely affected under the |[the category of “Public Safety.” This |and economic evaluation categories and economic impacts compared to the
without-project condition with no is a positive effect resulting from the |compared to the without-project without-project condition. Substantial
overflow. Environmental justice is not significant increase in safety for those |condition. An additional element of improvements anticipated with the outlet in
affected and aesthetic values have minor  [living in areas protected by the roads- |controversy would be added by place would be expected in the areas of
adverse effects, while recreation is as-levees and for those motorists implementing a plan that is not “Community Cohesion,” “Community
substantially affected in a positive manner [traveling along the roadways. All acceptable locally or viewed as Growth,” “Controversy,” “Employment,”
due to the positive relationship between other categories are rated as having  |ineffective in reducing lake levels. An [“Regional Growth,” and “Business Activity.”
higher lake levels and quality of fishing |either no effect or a minor effect. additional negative aspect related to land |Community cohesion and controversy would
experience. The impact of the without- use would be added as well. Conversion [be adversely affected between Devils Lake
project condition on the economic criteria of approximately 40,000 acres of the communities and downstream communities. A
ranges from no effect to significantly depressions to storage would preclude  [substantial adverse effect would be anticipated
adverse. Categories rated as significantly continuation of normal agricultural for “Energy Resources” due to the significant
adverse are “Transportation,” operations on these lands. amount of energy required to operate the
“Employment, Regional Growth,” pumps.

“Business Activity,” and “Fiscal Effects.”
Public Services would be adversely
affected to a substantial degree.

Other States, Nations, Natur'al cqnditions would prevail. No NOt. much chapge from futu‘re without- NOt. much chapge from future yvithout- Outlet in gengral is not ac{ceptable to

and Tribal Resources conflict with Boundary Waters Treaty project condlthns. Road raise and project conditions. Upper basin storage |downstream interests. Minnesota and'Canada
would be expected. Controversy over levee construction would continue as |is preferred by other States and Canada. |have opposed outlet due to water quality and
boundary with Spirit Lake Tribe may needed. biota transfer concerns. Sand filter would
continue. Environmental Justice issues address, to the extent practical, concerns
would continue. Damages due to rising associated with biota transfer. Compliance
lake levels would continue. Downstream with Boundary Waters Treaty is an
effects are not a major issue due to small outstanding issue. Spirit Lake Tribe in past
[probability of natural overflow. has opposed outlets from west end. Lake may

continue to rise in spite of outlet. Compliant
with Executive Order on Environmental
Justice.
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Figure 6-1: Probability of Reaching Lake Level by Year X

Social Resources

Evaluation Criteria

This social impact assessment applies a common set of impact categories to compare the
with- and without-project conditions. The criteria were selected on the basis of National
Environmental Policy Act (NEPA) requirements for social impact assessments, Corps

policy guidance for Environmental Impact Statement (EIS) preparation, and issues
identified through the NEPA scoping process. The criteria include the following:
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Social Effects

Population Relocation
Environmental Justice — Social Aspects
Public Health

Public Safety

Noise Levels

Aesthetic Values

Recreation

Community Growth/Development
Community Cohesion

Land Use

Controversy

Social Effects

Population Relocation

Local Economic Effects

Environmental Justice — Economic Aspects
Transportation

Agriculture

Energy Resources/Use

Employment

Regional Growth

Business Activity

Property Values

Fiscal Effects

Public Facilities/Services

Since 1993, there have been 11 Presidential disaster declarations for the Devils Lake
region. These declarations were made for regions within North Dakota that extended
well beyond the Devils Lake area to address the effects of the climatic wet cycle,
including flooding and agricultural impacts. Under emergency authorities, Federal
agencies have moved or bought out and abandoned homes that were flooded by the rising
lake. Approximately 400 homes around Devils Lake have been moved or abandoned in
response to the rising lake waters. While some homes have been abandoned, most homes
have been relocated. Some of the houses were second homes, but most were primary
domiciles. The Federal Emergency Management Agency (FEMA) led this effort around
most of the lake, but the Department of Housing and Urban Development (HUD) has
taken responsibility for relocating many structures on the Fort Totten Indian Reservation.
FEMA administers the National Flood Insurance Program (NFIP) through which the
Federal Government provides flood insurance for those communities that adopt

floodplain management ordinances.

At the inception of the program, NFIP procedures were established for riverine flooding.
These procedures, which were applied to Devils Lake structures during the initial years of
flooding, required that homeowners wait 90 days after inundation to submit an NFIP
claim. Claim payments were used to either move the house or buy the house and
abandon it. In response to the peculiarities of Devils Lake flooding, FEMA provided a
waiver for these procedures for such closed-basin lakes, allowing claims to be processed
prior to flooding for those policyholders who signed up before November 1999. This
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waiver is contingent on local governments’ endorsement of NFIP criteria, including
establishing conservation easements on flooded property. In the event that a falling lake
exposed previously inundated properties, these easements would allow farming or
temporary homes (e.g., trailers), but no permanent structures. There has been mixed
reception by lakeside communities to the waiver/endorsement offer from FEMA. The
economic costs of potential relocations induced by an additional rise of Devils Lake have
been accounted for in the National Economic Development (NED) analysis. On the basis
of past experience in Devils Lake, the cost of moving a home is approximately 70 percent
of market value, not including the new lot.

This relocation of over 400 homes has had significant short-term and long-term impacts
on communities and individuals involved. It is likely that the physical conditions on the
lake under the with- and without-project conditions would require additional relocations
of homes and commercial structures with consequent social and local economic
disruption.

The following discussions explore the social and local economic effects of population
relocation. The short-term and long-term social impacts of additional lake rise are
described first with subsequent exploration of potential population relocations associated
with the alternative plans.

Short-Term Effects of Lakeside Population Displacement - Past experience with the
rising lake provides a model for understanding the social and local economic impacts of
population relocations. The short-term social and local economic impacts of the rise of
Devils Lake are summarized below.

Dislocation of People’s Lives: For many lakeside residents that have been forced to
relocate due to rising lake levels, the dislocation has had significant adverse effects on
their lives. The impacts have been diverse, depending on whether one’s home was
moved or abandoned and whether it was a primary or second home. The ability of the
residents to cope with the change is determined by a variety of factors, including
personality, age, income, ethnicity, family support, and community support. Although
most of the monetary burdens of relocation were borne by Federal emergency funds, the
social disruption caused by the relocations was severe for those involved. For relocated
families, disruption included loss of neighbors, loss of community, economic losses not
covered by Federal funds, and uncertainty about where to move. Those who were not
directly involved were still affected, since many lakeside communities were fractured by
the loss of neighbors.

Living With Uncertainty: On the basis of interviews with mental health professionals at
the Lake Region Human Service Center (LRHSC) in the City of Devils Lake, the
uncertainty associated with the rising lake took a significant toll on individuals and on the
lakeside community. The LRHSC is one of eight regional, multi-functional centers
maintained by the North Dakota Department of Human Services. The slow, relentless
creeping level of the lake over many years has caused significant anxiety for many
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lakeside residents. There is significant anticipatory stress regarding if and when the lake
would rise to threaten one’s home.

Crisis counseling is a standard element of a suite of post-disaster responses supported by
FEMA through emergency grants to community health centers, such as LRHSC. Devils
Lake represents a paradigm shift for crisis counseling, since the crisis of the rising lake
has been characterized by an almost continuous incident period. For some whose
properties are threatened by the rising lake, it has created a siege mentality. These people
struggle to maintain normal lives, but they can experience considerable anticipatory stress
about moving or losing their homes. One of the most stressful aspects of the rising lake
has been the inability to control it. The inability to control one’s future magnifies the
stress of adversity.

According to the mental health professionals at LRHSC, many residents of the Devils
Lake region pride themselves on being self-reliant and stoic in the face of adversity. In
addition, the community over time has adjusted somewhat to the social effects of
retreating from the advancing lake as the number of families dislocated has grown.

These factors have increased community resilience, which has helped those dislocated
and threatened by the rising lake cope with the anticipatory stress. However, the crisis of
the rising lake has accompanied a multi-year downturn in farm economics, consisting of
falling commodity prices, rising costs of farm inputs, and decreased productivity due to
the continuing wet climatic cycle. Coupled with ongoing stressors such as lake level rise
and the agricultural downturn, the impact of a trigger event, such as a death in the family,
can prompt extreme emotional distress in even the strongest individuals.

The LRHSC mental health professionals characterize the farm crisis and the lake crisis as
weighing heavily on the communities surrounding the lake. These stressors fall mostly
on communities that are lacking in mental health services. For those Native Americans
living on the Fort Totten Indian Reservation, these problems are accompanied by a
complex set of social and economic problems associated with reservation life.

The LRHSC professionals indicate that the additional stress on lakeside communities
associated with the rising lake is difficult to isolate or quantify. They characterize this
stress as supplementing a set of stressors that are already in place. Domestic violence,
which is one indicator of community stress, has not increased in recent years. However,
suicide continues to plague young people in the region, particularly Native Americans.
The 1999 publication Suicide in North Dakota identifies suicide as the second leading
cause of death for North Dakota children in the 10- to 14-year age group, the 15- to
19-year age group, and the 20- to 24-year age group. The national average suicide rate
for children aged 10 to 14 years is 1.6 per thousand. The North Dakota average is 6.1 per
thousand. North Dakota is ranked second among States for completed suicides of
children 10 to 14 years and sixth for young people 15 to 19 years. The Fort Totten Indian
Reservation has a suicide rate approximately 3.5 times greater than any other
geographical area in North Dakota.
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Impacts on Local Community: The impacts and anticipation of impacts on individuals
have permeated communities surrounding Devils Lake. One community, the Town of
Churchs Ferry (northwest of the City of Devils Lake), was entirely bought out by FEMA
and abandoned in 2001. According to Ramsey County officials, some of the residents
moved into the City of Devils Lake; others moved into other small towns in the area; and
some residents left the Devils Lake area. The entire City of Minnewaukan (2000
population: 318) is at risk from the rising lake. In 1993, the city was 8 miles from the
lakeshore. Currently, the lake is inundating parts of the city and threatening the entire
community. In the case of Minnewaukan, the anticipatory stress experienced by
individual homeowners is felt by the entire community. This relatively poor community
has had to make difficult decisions about whether and how to protect city infrastructure
from the rising waters. Full protection to 1459 feet above mean sea level (msl) is not
economically feasible. Consequently, the city must temper every decision with the
uncertainty about whether or not the lake will go higher. A temporary levee has been
proposed for the city with an anticipated level of protection to 1454 feet msl. A potential
buyout offer from FEMA may weaken the resolve of some residents and divide the
community regarding the best course of action under the challenging circumstances.

Long-Term Effects of Lakeside Population Displacement - The long-term effects of
relocations may be a significant reduction in quality of life for those who were forced to
move. Whether their property was a primary or second home, the amenities at the new
location may not equal those at the lakeside location. As in the case of Churchs Ferry,
some residents that were forced to move may permanently leave the Devils Lake area.
This social change could have economic implications as it weakens the structure and
vitality of the community and the local economy. Economic implications could include
reductions in: (1) business activity, (2) the local tax base, and (3) the likelihood of
business to make new investments in the Devils Lake area.

Lake Level Changes - 1t is possible that several of the physical changes that are expected
to accompany the alternative future conditions would induce additional population
relocation. As discussed below, if the lake continues to rise under with- or without-
project conditions, significant relocations may be required.

As estimated, using average household size data from the 2000 Census, there are
approximately 2,994 people living in the potentially inundated area by lake level rise (i.e.,
from the current level of 1448 msl to the 1459 msl overflow elevation). Most of this area is
farmland, but there are many homes and other structures at risk. There are approximately
1,211 residential structures and 143 commercial and industrial structures between elevation
1445 msl and 1459 msl. Ramsey County contains more than 90 percent of the residential
and commercial/industrial structures potentially affected by the rising lake. Those
structures inside the levee of the City of Devils Lake are not considered at risk, since the
without-project condition assumes that the levee system would be raised as needed to
protect the city in the event of additional lake rise. There are 917 residential structures
protected by the levee and 188 residential structures unprotected. Not all of the protected
structures are located within the city limits. The vast majority of commercial/industrial
structures at risk are inside the levee and within the city limits.



Environmental Justice — Social Criteria

Background: Potential population relocations associated with the alternative plans raise
the issue of who would be impacted by the alternatives and the equity of those impacts.
In 1994, President Clinton signed Executive Order 12898 to address environmental
justice in minority populations and low-income populations. This order focuses Federal
attention on environmental and health conditions in minority and low-income
communities to ensure that all programs or activities receiving Federal financial
assistance that affect human health or the environment do not directly or indirectly
discriminate on the basis of race, color, or national origin.

As directed by the Executive Order, the goal of an environmental justice analysis is to
determine whether minority or low-income communities would bear a disproportionate
burden (economically, environmentally, or culturally) from implementation of the
alternative plans. Assessment of the environmental justice of the alternative plans
involves two principal criteria: minority populations and low-income populations.

In 2000, the Environmental Justice Program of the Environmental Protection Agency
(EPA) prepared Social Impacts of the Proposed Emergency Outlet to Control Flooding at
Devils Lake, North Dakota: An Assessment of Environmental Justice. The EPA
examined the demographics of the Devils Lake study area, considered the potential for
disproportionate impacts of an outlet from Devils Lake, stakeholder involvement, and
potential benefits and burdens of an outlet. The goal of the study was to determine
whether low-income communities or Tribes would have a disproportionate burden or
benefit (economically, environmentally, or culturally). There is only one Federally
recognized Tribe in the Devils Lake region: the Spirit Lake Sioux. Low-income
communities are primarily located in Benson County, south and southwest of Devils
Lake, but there are some low-income communities along the upper Sheyenne River.

As part of its environmental justice analysis, the EPA sampled 45 respondents from
around the study area that were selected as representative of the various interest groups
and populations potentially affected by an outlet. The EPA environmental justice
analysis provides insight into the perceptions of interest groups in the Devils Lake study
area. This investigation supplements the EPA’s environmental justice analysis with
detailed evaluation of populations and communities potentially affected by the alternative
plans to address flooding at Devils Lake. The environmental justice analysis is presented
in separate sections devoted to social aspects of environmental justice (i.e., potential
effects on minority populations) and economic aspects of environmental justice (i.e.,
potential effects on low-income populations).

Minority Populations: The population composition of study area counties is profiled in
Table 6-2. The profile includes total population, age characteristics (e.g., population
under age 18 and population over age 65), and ethnicity (e.g., white, black, Native
American, and other). The county-level profile in this table can be used to identify areas
of potential environmental justice concern. Benson County, which contains the Fort
Totten Indian Reservation, is an area that merits particular scrutiny. As indicated in
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Table 6-2, this county has a Native American population that accounts for 48 percent of
the total county population, and the county has a high percentage (36 percent) of
population under the age of 18 (likely due to high reservation birth rates). The proximity
of the reservation to the lake and potential overflow and outlet routes warrants detailed
consideration of the potential environmental justice implications of the alternative plans.

Fort Totten Reservation: The reservation of the Spirit Lake Nation Sioux Tribe
(formerly the Devils Lake Sioux Tribe) is located between Devils Lake on the north and
the Sheyenne River on the south. The Spirit Lake Sioux belong to the Sisseton-
Wahpeton Sioux Band. The reservation was established in 1867 by treaty between the
United States and the Sisseton-Wahpeton Sioux Bands.

According to the 2000 Census, the total population on the reservation is 4,435 persons,
which represents a population increase of 24 percent over the 1990 population of 3,574.
Tribal trust acreage of the reservation is 53,239 acres, or 83.19 square miles. Residents
are scattered throughout the reservation with concentrations in the communities of Fort
Totten, St. Michael, Crow Hill, and Tokio/Wood Lake. Three small, incorporated towns,
Warwick, Hamar, and Oberon, are also located within the reservation boundaries and
have primarily Native American populations.

Based on the 2000 Census information, the median age of the reservation resident
population is approximately 22.8 years. This is 13.4 years younger than the North
Dakota State median age of 36.2 and 12.5 years younger than the United States median
age of 35.3. The average household size on the reservation is 3.53, compared to 2.41 for
North Dakota State and 2.59 for the United States.

Agriculture constitutes a major economic force for the tribe with much of it through the
leasing of lands to outside interests. Both tribal and federal governments are a major
source of employment, and the tribe maintains a 40-acre industrial park and owns two
manufacturing enterprises that employ approximately 300 people. There is a gaming
casino on the reservation. Other attractions include the Fort Totten historical site, Sullys
Hill National Game Preserve, and an archeological site.

The four major reservation communities contain tribal low-rent housing units, HUD
homes, and mutual self-help homes. In 1988, 45 HUD housing units were constructed.
Rural farmsteads consist of privately owned homes. Government quarters are maintained
almost exclusively by the Bureau of Indian Affairs (BIA).

Although the North Dakota Game and Fish Department routinely conducts angler
surveys on Devils Lake, the Department does not survey anglers along the Reservation
shoreline of the lake due to jurisdictional considerations. Consequently, there is no
information available regarding subsistence fishing by Reservation inhabitants on Devils
Lake. However, due to the proximity of the lake, it is likely that the lake serves as an
important food source for some reservation inhabitants.



Lake Level Changes: Further rise of Devils Lake would impact Ramsey, Benson, and
Nelson Counties. Ramsey and Nelson Counties do not contain large concentrations of
minority populations. The lakeside location of the Fort Totten Indian Reservation in
Benson County could imply that Native Americans could be disproportionately impacted
by further lake rise. Table 6-3 profiles the population composition of areas subject to
inundation if the lake rises from its current elevation (1448 feet msl) to its overflow
elevation (1460 feet msl). This table is based on block-group data from the 2000 Census.
As suggested by Table 6-3, Native Americans would potentially comprise a large
percentage (29 percent) of the population at risk from further lake rise. However, the
block groups are difficult to align with the area potentially inundated and their boundaries
significantly exceed the limits of inundation. In addition, discussion with tribal
representatives indicates that all structures below 1460 feet msl have been relocated to
higher ground, and further lake rise should not result in significant structural damage to
properties in the reservation. No significant impacts to Native American subsistence
fishing on Devils Lake would be anticipated with lake level fluctuations.

Public Health

The mental health effects of the rising lake levels were discussed previously in the
context of homeowners anticipating the need to relocate to higher ground. As evidenced
during the lake rise of recent years, there are other notable health effects of the rising
lake, including the following:

Chronic Wet Basements: The wet climatic cycle has raised water tables around the
Devils Lake region. This has led to wet basements and problems with mold and mildew.
There have been reports around the region of individuals with consequent respiratory
problems. Areas around the lake are particularly exposed to these problems due to the
high water table and humid atmospheric conditions.

Access to Health Care and Emergency Services: The City of Devils Lake serves as the
principal health care center for the lake region. Facilities include Mercy Hospital, the
Lake Region Nursing Home, and the Lake Region Clinic. Mercy Hospital is a 50-bed
facility that serves Ramsey, Benson, Nelson, and Eddy Counties. It includes primary
care, acute care, laboratory services, surgery, a 24-hour emergency room, and outpatient
services. The hospital has 157 full-time and 85 part-time employees. The Lake Region
Nursing Home has 150 full-time and part-time employees. The Lake Region Clinic is a
family practice and internal medicine facility with general surgery and a laboratory. The
clinic has 13 physicians and 55 full-time and 30 part-time employees.

As discussed previously, the rising lake has induced extensive road raising around the
lake. Many lakeside roads have been closed temporarily during the construction periods.
This has significantly decreased access of some communities (e.g., Minnewaukan) to
emergency and non-emergency health care. Longer travel times to health care facilities
have created significant inconvenience and anxiety in affected communities, especially
for their senior citizens who have greater health care needs and greater difficulty with
travel.



Table 6-2
2000 County Population Composition Devils Lake Study Area

Black or

Asian,

Impact Total Under % off 65years % of . % off - % of| American % of % of
Zgne ST Population 18 total &zver total vtz total A’:::gz:n total| Indian total Cc?rrtilﬂlla?:;act)i;nmtal
Upper Cavalier 4,831 1,188 25% 1,107 23% 4,739 98% 7 0.1% 25 0.5% 60 1.2%
Basin Towner 2,876 708 25% 670 23% 2,799 97% 2 0.1% 59 2.1% 16 0.6%
Subtotal 7,707 1,896 25% 1,777 23% 7,538 98% 9 0.1% 84 1.1% 76 1.0%

Benson 6,964 2,513 36% 941 14% 3,541 51% 7 0.1% 3,34648.0% 70 1.0%

Lake Area Ramsey 12,066 3,019 25% 2,266 19% 11,138 92% 25 0.2% 651 5.4% 252 2.1%
Nelson 3,715 820 22% 1,019 27% 3,662 99% 3 0.1% 13 0.3% 37 1.0%

Subtotal 22,745 6,352 28% 4,226 19% 18,341 81% 35 0.2% 4,01017.6% 359 1.6%

Eddy 2,757 651 24% 682 25% 2,657 96% 2 0.1% 65 2.4% 33 1.2%

Griggs 2,754 621 23% 708 26% 2,735 99% 0 0.0% 6 0.2% 13 0.5%

Steele 2,258 624 28% 442 20% 2,220 98% 1 0.0% 14 0.6% 23 1.0%

Barnes 11,775 2,624 22% 2,332 20% 11,529 98% 53 0.5% 90 0.8% 103 0.9%

Ransom 5,890 1,471 25% 1,250 21% 5,768 98% 11 0.2% 19 0.3% 92 1.6%
Downstream,Richland 17,998 4,437 25% 2,746 15% 17,428 97% 62 0.3% 299 1.7% 209 1.2%
ND Cass 123,138 28,848 23% 11,901 10%| 117,106 95% 996 0.8% 1,325 1.1% 3,711 3.0%
Traill 8,477 2,104 25% 1,623 19% 8,249 97% 9 0.1% 80 0.9% 139 1.6%

Grand Forks| 66,109 15,735 24% 6,368 10% 61,479 93% 904 1.4% 1,525 2.3% 2,201 3.3%

Walsh 12,389 3,091 25% 2,390 19% 11,752 95% 41 0.3% 126 1.0% 470 3.8%

Pembina 8,585 2,140 25% 1,674 19% 8,198 95% 13 0.2% 123 1.4% 251 2.9%

Subtotal 262,130 62,346 24% 32,116 12%| 249,121 95%) 2,092 0.8% 3,672 1.4% 7,245 2.8%

Clay 51,229 12,822 25% 6,597 13% 48,149 94% 268 0.5% 740 1.4% 2,072 4.0%

Norman 7,442 1,915 26% 1,558 21% 7,092 95% 8 0.1%) 129 1.7% 213 2.9%
Downstream,Polk 31,369 8,128 26% 5,463 17% 29,543 94% 104 0.3% 408 1.3% 1,314 4.2%
MN Marshall 10,155 2,583 25% 1,881 19% 9,873 97% 10 0.1% 29 0.3% 243 2.4%
Kittson 5,285 1,325 25% 1,141 22% 5,184 98% 8 0.2% 14 0.3% 79 1.5%

Subtotal 105,480 26,773 25% 16,640 16% 99,841 95% 398 0.4% 1,320 1.3% 3,921 3.7%

Total 398,062 97,367 24% 54,759 14%| 374,841 94% 2,534 0.6% 9,086 2.3% 11,601 2.9%

Source: U.S. Bureau of the Census.
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Table 6-3
Population Profile of Census Block Groups Along Outlet/Overflow Routes
2000

2000
Census
Block
Level
Data

Total
population

Under
18

% of
total

White

% of
total

Black or
African
American

% of
total

American
Indian

% of
total

Asian,

Other, or

Combinat
Asian

ion

% of
total

Further
Lake
Level
Rise*

11,745

3,774

32%

8,211

70%

[ee)

0.1%

3,405

29.0%

121

1.0%

Overflow:
Tolna
Coulee

688

156

23%

683

99%

0.0%

—_

0.1%

0.6%

Pelican
Lake
Outlet

1,828

455

25%

1,736

95%

w

0.2%

66

3.6%

23

1.3%

* Assumes continued levee protection of City of Devils Lake
Source: U.S. Bureau of the Census.

The prospect of rising lake levels affecting the regional health care service of the City of
Devils Lake is uncertain due to the dilemma posed by the roads serving as dams and the
challenges of constructing additional road raises. However, access to health care is one

of the most compelling arguments for maintaining transportation access around the lake.

Effects on School-Age Children: These transportation problems have similarly affected
some school children that are bused around the lake to schools in the City of Devils Lake.
When there has been lake-induced road construction during the school year, the
commutes of some children have been dramatically increased. Parents and school
administrators have expressed concern that this may cause undue stress on this vulnerable

group.

Sewer Systems and Septic Tanks: The rising lake has homes served by centralized
wastewater treatment facilities and by septic tanks. Of the approximately 400 residential
properties inundated by the lake, approximately 250 have been served by centralized
wastewater treatment facilities, primarily Ramsey County Rural Utilities and the City of
Minnewaukan. The remainder use individual septic systems. Health effects have been
minimized by anticipation of the inundation. Centralized systems have been modified in
response to the rising lake, and septic systems on flooding properties were emptied prior
to inundation. Any wastewater leakage during these activities was diluted in the lake.
Further lake rise would present the same infrastructure issues, but the health effects are
anticipated to be minor.

Public Safety

There are two primary safety effects of the further rise of Devils Lake. First, as the lake
inundates more land, floating debris is released. This debris is hazardous to Devils Lake
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boaters. Second, as the lake continues to rise, more roads around the lake will be
affected. A greater length of roadways will have smaller shoulders along raised
embankments with steep walls dropping into the lake. If the lake goes up, there is
additional pressure on the roads serving as levees, and motorists and those protected by
the road-as-levee may be at risk. Additional road construction may re-create safety
hazards associated with recent road raising, including dusty driving conditions with low
visibility, high volumes of construction vehicles, and wave overwash of roadways with
consequent low visibility, icy conditions, and debris problems. These roadways may be
particularly dangerous during winter weather conditions when visibility is severely
restricted. The lake could also threaten freight and passenger rail lines on the north side
of the lake. However, Burlington Northern and Amtrak have committed to a track raise,
which should significantly reduce safety risks and potential economic effects for the rail
industry and rail shippers.

There is another issue that concerns the behavioral response of populations at risk in the
City of Devils Lake to the potential for the city’s levee to fail. The potential for
tornadoes and other severe weather, such as the macroburst in 2000, has accustomed
residents of the city to seek shelter in response to emergency sirens. A warning siren for
an impending levee failure could induce the same behavior. Rather than seek high
ground, residents could inappropriately respond by seeking the nearest shelter. Ramsey
County is currently revising its emergency action plan. The plan will include different
siren patterns to direct people how to respond to different threats, including severe
weather and a levee break.

Noise Effects

The only significant noise effects anticipated to accompany further lake level rise are
those associated with construction activities to raise levees and roads as part of the
without-project conditions. This construction activity could generate significant amounts
of noise at the construction site and along roadways used as an access route for
construction equipment and materials. There may be some noise effects associated with
house relocations in response to a rising lake, but these effects would be minor.

Aesthetic Values

Further rise of the lake may have positive and negative impacts on aesthetic values
around the lake. Negative effects may include blockage of lake vistas for some lakeside
residents due to levee construction or raised roads. Positive effects may include new or
expanded lake vistas for not-at-risk residents around the lake. While the aesthetics of an
expanded lake occupied by dead or dying trees may depend on the beholder, the
aesthetics of mud-encrusted land exposed by receding waters in the distant future may be
less subjective.
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Recreation

As discussed in the above profile of existing conditions at Devils Lake, recreation at
Devils Lake has thrived as the lake has risen. Based on the results of the stochastic
analysis of lake levels and the wet scenario evaluation of peak and 50" year lake levels,
the lake level is expected to remain well above its historic average. Given the
improvement in the quality and quantity of fishing in recent years, there is a positive
relationship between lake levels and lake recreation. However, the rising lake has also
inhibited recreation due to difficulties in accessing the lake and the cost of modifying
recreation facilities in response to the lake’s rise.

Community Growth/Development

The emphasis in this category is on social development, specifically whether or not the
community is vibrant and poised for growth. The economic prospects of local
communities are discussed with the local economic effects. The future conditions could
affect community growth and development by affecting (1) the existence of the
community, (2) the physical area needed for continued expansion, and (3) actual risks
and perceived risks that threaten the community.

The case of Churchs Ferry, discussed previously, provides an example of a community
that ceased to exist as a result of the rising lake. This small community was being
threatened by the rising waters of Devils Lake, which were backing up Mauvais Coulee
(which surrounded the town). In 1999, FEMA proposed to buy out the residents of
Churchs Ferry at a total cost of $3.5 million. In 2000, 52 of the 56 homes in the
community were purchased by FEMA, and 33 homes were demolished and 19 homes
were moved. Of the six commercial structures in the community, four were razed, and
two were moved. The BTR elevator and a church have not been bought out at this time.

The existence of the City of Minnewaukan is similarly threatened with inundation by
further rise of Devils Lake. If the lake level reaches 1451 feet msl, much of the city will
be inundated. As the lake has risen, area available for economic development of the
community has been reduced. In addition, the threat of inundation hangs over the
community, reducing the prospects for growth and development. Retention of young
people in the community, creation of jobs, and attraction of new investments to this
already shrinking community are further challenged by the threat of additional lake level
rise.

The City of Devils Lake experiences similar challenges derived from the threat of the
rising waters. The perceived risk may be more damaging to community vitality than the
actual risk. Although it is unlikely that the City of Devils Lake would be inundated, there
is a perception propagated by media coverage of the rising lake that the city proper is at
risk. According to economic development officials, multiple enterprises have postponed
or deferred decisions on new investments in the city. This stigma reduces the vitality of
the community and its ability to reverse the trend of population loss, through perceived
economic stagnation in addition to problems associated with the lake.
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Community Cohesion

Communities are groups of people bound together by something held in common -
family, culture, ethnic origin, age, gender, religion, political beliefs, or locality.
“Community cohesion” is a concept that is difficult to grasp, much less to measure, and it
can hold different meanings for different people. For the purposes of this assessment,
however, “community cohesion” refers to people’s sense of belonging to, and
participation within, their local community and how the with- and without-project
conditions evaluated herein may affect these factors.

The cohesion of a community can be an important determinant of its ability to respond to
adversity. Community cohesion is affected by controversy, which is often engendered by
large-scale problems such as flooding and by attitudes towards proposed solutions to
those problems. Community cohesion can depend on the scale of the community
considered. For instance, people that live in the Devils Lake area and those that live
downstream along the Sheyenne River are bound by State and national citizenship. They
may also be bound by a common concern about problems associated with Devils Lake
levels. However, their sense of community cohesion may be adversely affected when
certain solutions to Devils Lake problems are proposed. “Upstream” and “downstream”
groups may coalesce around their perceptions of the problem and their support of or
opposition to certain solutions. Even around the lake, there are different communities,
divided geographically and ethnically, each with their own perspective. For instance,
Native Americans on the Fort Totten Indian Reservation may differ with residents of the
City of Devils Lake regarding the appropriate solutions to the Devils Lake flooding
problem.

There appears to be a general consensus within the communities around the lake that an
outlet is needed to control lake levels. This consensus is reflected in State of North
Dakota support for an outlet. However, some Native Americans on the Fort Totten
Indian Reservation do not share this perspective, maintaining that the lake should be
allowed to fluctuate naturally. As a result, there is a lack of cohesion about the best
solution to problems of Devils Lake flooding.

Some communities around the lake have also struggled with decisions regarding FEMA
buyouts. Buyouts provide the benefits of flood risk reduction to individual homeowners
and businesses, but can seriously disrupt or, as in the case of Churchs Ferry, result in the
destruction of a community. Individual decisions are complicated by risk perception of
the rising lake, perceived fairness of the buyout price, and community responses to
buyout proposals. According to some Minnewaukan residents, there has been some
community dissent regarding the best solutions for the city. Those favoring buyouts are
viewed as surrendering by those who wish to stay and fight for structural solutions to the
rising lake levels. The lack of consensus on this issue complicates individual and group
decision-making about many issues, and can lead to rifts within communities and among
community members.
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Land Use/Long-Term Productivity

Future conditions can affect land use in the study area by changing the physical, social, or
economic suitability of land for a particular purpose. The Principles and Guidelines
define the long-term productivity effects as the maintenance and enhancement of the
productivity of resources, such as agricultural land, for use by future generations. It is
anticipated that the most significant land use changes would occur around Devils Lake in
response to lake level fluctuations.

The two most prominent changes include the inundation of lakeside property and land
use controls associated with FEMA floodplain management requirements as part of the
NFIP. Since the lake began to rise in 1993, the area of the lake has expanded from 70 to
over 200 square miles. This, of course, has affected the area inundated, but it has also
affected other lands through secondary effects, including destinations for relocating
populations and lands perceived at risk from future lake rises. If Devils Lake continues
to rise to its overflow elevation of 1459 msl, the area of the lake would expand to
278,000 acres, or 434 square miles.

Regarding FEMA’s impacts on land use around the lake, the agency urged Ramsey and
Benson Counties and the City of Devils Lake to adopt permanent land use ordinances
establishing conservation easements that prohibit new construction below 1460 feet msl
in exchange for the NFIP waiver allowing structures to be moved before inundation.
After much deliberation, Ramsey County decided not to adopt the ordinance, but Benson
County and the City of Devils Lake decided to implement the ordinance with minor
adjustments. There are an estimated 45 people in Benson County who qualify for the
flood insurance endorsement and waiver.

Some local protective measures around the lake have entailed small land use changes.
For instance, the levees to protect the City of Devils Lake have converted the land use,
but the footprints of the levees and associated access roads do not occupy a significant
amount of land.

Controversy

As stated previously, controversy and community cohesion are closely tied. Controversy
in a community indicates the lack of agreement about a certain issue or problem and an
emotional intensity that can create long-lasting fractures in a community’s social and
economic viability and its ability to respond to adversity. The divisive issues surrounding
the problems of a rising Devils Lake and potential solutions were discussed above as
affecting the cohesion of communities around the lake and communities downstream
along the Sheyenne River. The emotional content that converts disagreements into
controversy has been supplied by the speed of the lake’s recent rise, the uncertainty of the
future behavior of the lake, and the pace of decision-making to address problems of the
rising lake. Any course of action to address the rising lake would involve trade-offs
between communities within the lake region and between the diverse stakeholders within
those communities. In the context of the controversy, the trade-offs are perceived by
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many as creating winners and losers. The geographical separation of some of these
communities (e.g., lakeside and downstream communities) fuels and facilitates the
controversy by allowing the groups of communities to distinguish themselves as “us” or
“them.” This often results in “not in my backyard” (NIMBY) responses where people
recognize the need for action, but actively resist solutions they perceive as negatively
affecting them.

Underlying much of the controversy is the uncertainty of the science of climate
prediction and hydrologic modeling. There can be no definitive answers to questions
regarding how high the lake will go, the likelihood of an overflow, or the water quality
effects of an outlet.

One of the purposes of the NEPA process is to fully disclose the potential features and
effects of alternatives and to provide a process and forum for full expression (and, it is
hoped, resolution) of divergent viewpoints. As such, the project public involvement and
scoping processes required by NEPA frequently provide the best expression of the level
and extent of public controversy.

Ultimately, it must be recognized that the problems and potential solutions at Devils Lake
are highly controversial, and are likely to remain so. Although the Corps’ utilization of
the NEPA process is unlikely to dispel these controversies, it will identify the
controversies so that decision-makers at the Federal, State, and local levels can be fully
informed of public perceptions and attitudes.

Communities around the lake have experienced significant adversity during recent years
due to the rapid rise of the lake. Each additional increment of rise produces new calls
from these communities to solve the problem, with a current chorus of support for an
outlet. The State of North Dakota has responded to the prospect of continuation of the
wet cycle and additional rise of the lake by pursuing a temporary outlet from the West
Bay through Peterson Coulee. For residents of lakeside communities, development of an
outlet is perceived as long overdue, and their frustration grows with any additional
delays.

Local Economic Implications of Physical Effects

The local economic issues that could arise from the physical effects of the without-
project condition are examined below. As will be evident, the regional economy
surrounding Devils Lake — like the regional social structure — is an interconnected web of
economic activity. The economic evaluation criteria are used to identify the pieces of the
puzzle and to assess their linkages.

In the economic analysis conducted as part of the Devils Lake planning process, the
economic effects of the alternative plans have been evaluated from the perspective of the
National Economic Development (NED) account. Increases in NED that are associated
with an alternative represent increases in the net national output of goods and services
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resulting from that plan; decreases in NED represent the economic costs of the plan. The
principal categories of positive and negative NED effects of the alternatives include:

e Changes in expected flood damages around the lake and downstream along the
Sheyenne River and the Red River.

e Changes in costs of flood damage reduction measures (e.g., levees or relocations).

e Changes in the costs of transportation and other infrastructure improvements.

e Changes in water treatment costs for downstream communities.

The NED analysis does not provide a comprehensive assessment of all of the economic
effects of the alternative plans. NED analysis is not intended to do so. As suggested by
its name, the NED account is intended to support Federal investment decision-making for
water resource projects. Therefore, NED analysis takes a national perspective and is
more concerned with changes in the total quantity of economic effects (i.e., what are the
net costs and net benefits of an action), than with the regional or local distribution of
those effects (i.e., who gains and who loses). The Federal water resources agencies have
developed rigorous procedures to estimate the NED costs and benefits of alternative plans
irrespective of “...to whomsoever they may accrue.” (Principles and Guidelines, 1983).

State and local governments must also make decisions regarding the economic effects of
the problems and potential solutions for Devils Lake. To these units of government,
regional and local economic effects are of equal (if not greater) importance in their
decision-making process. As a full partner with the Federal Government in any proposed
solution, local units of government (and their citizenry) deserve to have these regional
and local economic effects described in an equivalent level of detail.

The Devils Lake EIS provides an opportunity to assess local economic effects that are not
captured by the NED analysis. The analysis of local economic effects focuses on
changes in income distribution rather than net changes in national income. The
alternative plans will have different effects on different locales and different groups in the
study area. The local economic analysis attempts to evaluate these diverse effects.

The rising lake has adversely affected many residents around the lake. However, even
under the adversity produced by the rising of Devils Lake, some parties have benefited.
For example, the influx of Federal emergency funds to relocate threatened homes, protect
the City of Devils Lake, raise threatened roads, provide crisis counseling, and maintain
local infrastructure has brought over $350 million in Federal funds into the Devils Lake
region. This has provided a significant boost to some elements of the local economy,
such as those individuals and enterprises involved in road construction or house moving,
or those individuals or enterprises that support these activities with services (e.g.,
lodging, restaurants, etc.). In addition, the improvement in the Devils Lake fishery
associated with lake level rises has benefited the local recreation-related industry.
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Environmental Justice — Economic Criteria

The previous discussion of environmental justice considered the social aspects of this
issue, focusing on the potential for minority populations to be affected by the alternative
plans for Devils Lake. This section continues the environmental justice analysis,
considering economic aspects of this issue, specifically potential effects of the alternative
plans on low-income and minority populations. The intent is to determine whether low-
income populations in the study area would bear a disproportionate burden under the
with- or without-project conditions.

Low-Income Populations: Table 6-4 presents 1997 median household income for the
counties in the Devils Lake study area and the percentage of county population with
incomes below the poverty level. The poverty threshold is dependent on family size. In
2000, the threshold for an average family of four was $17,603. Tract-level income data
from the 2000 Census are not yet available. For this reason, county-level income data are
used for the environmental justice analysis.

Table 6-4
Populations in Poverty by County
1997
($2001)
| el Population in
mpact Zone County I Household Poverty - 1997
ncome - 1997

. Towner $27,205 14.8%

Upper Basin Cavalier $31,223 12.9%
Benson $21,833 28.7%

Lake Area Ramsey $30,355 14.8%
Nelson $25,831 11.1%

Eddy $26,181 13.0%

Griggs $28,108 14.4%

Steele $32,659 12.9%

Barnes $29,588 13.9%

Ransom $32,823 9.6%

R‘[’)W”Stream’ Richland $36,591 11.4%
Cass $38,871 9.0%

Traill $35,162 10.9%

Grand Forks $35,959 11.2%

Walsh $29,847 14.5%

Pembina $34,875 10.4%

Clay $37,711 12.5%

Downstream Norman $29,518 13.9%
MN ’ Polk $32,126 14.3%
Marshall $30,975 11.6%

Kittson $31,221 12.2%

North Dakota $31,764 12.5%
Minnesota $41,591 8. 9%
United States $37,005 13.3%

Source: Economic Census. 1997.

6-21



Lake Level Changes: Most of the counties in the study area have incomes and poverty
levels that are consistent with North Dakota and U.S. averages. Benson County is an
exception, with a median income well below State and national averages and more than
28 percent of the county population living in poverty. Benson County is located on the
south and west sides of the lake and is home to the Fort Totten Indian Reservation. Tribal
representatives have indicated that all structures below 1460 feet msl have been relocated
to higher ground, and further lake rises should not result in significant structural damage
to properties on the reservation. Therefore, any further lake level rises would not result in
disproportionate economic impacts on low income groups. No significant impacts to
Native American subsistence fishing on Devils Lake would be anticipated with lake level
fluctuations.

Transportation

Some roads around Devils Lake would be inundated by further lake rise. Some roads
would probably be abandoned, such as Grahams Island Road and Woods-Rutten Road.
Decisions about other roads would raise the issues of roads serving as levees with some
resolution needed. Other issues previously discussed include additional travel time
around the lake, potholes created by construction vehicles, dust and other visibility
problems, and aesthetic issues. Those transportation effects that could be quantified were
included in the NED analysis. Others have been qualitatively discussed in the previous
sections devoted to social impacts of the alternative plans.

Rail lines around Devils Lake are not anticipated to be significantly affected by
implementation of the alternative plans. Some of the lines are no longer in use, such as
the Red River Valley and Western Railroad line from the south to Minnewaukan and the
Canadian Pacific Railroad line from the City of Devils Lake west to Harlow. As part of
the without project condition, the track along the Burlington Northern line that runs
parallel to U.S. Highway 2 is being raised 3 feet to at least 1460 feet msl. Several other
rail lines are spur lines whose main function is to provide service to collect grain from
local grain elevators and deliver fertilizer, such as the Burlington Northern Railroad line
from Churchs Ferry north to Cando. A rising lake could lead to closure of this line,
which would necessitate truck transportation of crops and fertilizer. This would have an
adverse effect on those farms currently served by these rail lines, with consequent
reduction in farm incomes. These effects are accounted for in the NED economic
analysis.

As part of the without project condition, the Devils Lake Regional Airport is not
considered subject to inundation by further lake rise. The installation of the levee to
protect the City of Devils Lake required loss of approximately 150 feet of airport runway.
An additional 200 feet of runway was added to the other end. The airport is now
protected by the levee and will continue to be protected under assumptions made for the
without-project future conditions.
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Agriculture

Approximately 166,000 acres would be inundated by the lake’s continued rise to its
overflow elevation (estimated using elevations 1445 feet msl and 1460 feet msl). The
vast majority of this land is agricultural. Most of the land at risk lies in Ramsey County
(105,000 acres, or 63 percent), followed by Benson County (31,000 acres, or 19 percent),
Towner County (25,000 acres, or 15 percent), and Nelson County (5,000 acres, or

3 percent). Agricultural land that would be inundated by further rise of Devils Lake lies
primarily in Ramsey County, with a relatively small area in Benson County and an even
smaller area in Nelson County. The NED analysis estimated flood damages from further
lake level rise using the average cost per acre for farmland in the respective counties.
While this measure captures the economic effects of farmland inundation from the
national perspective, it does not reflect local economic impacts. To do this requires a
profile of agriculture around the lake and the expected effects on the local economy of
taking farmland out of production.

Agriculture in Ramsey, Benson, and Nelson, and Towner Counties is profiled on the
basis of information contained in the 1997 Census of Agriculture. The counties have a
similar agricultural profile. The average farm sizes (in acres) of the counties are similar:
Ramsey 1,254; Benson 1,255; Nelson 1,136; Towner 1,332. The per-acre market value
of land and buildings is also similar: Ramsey $391; Benson $320; Nelson $476; and
Towner $376. Wheat, barley, and sunflower are the most popular crops by acreage, with
wheat dominant (Ramsey 45.9 percent; Benson 49.7 percent; Nelson 36.5; and Towner
58.1 percent). There are also some significant differences in agriculture in the counties.
One difference is the number of farms engaged in cattle production. In Benson County,
49.5 percent of farms raise cattle; in Ramsey County 16.2 percent of farms raise cattle; in
Nelson County 28.8; and in Towner County 24.5 percent raise cattle. The market value
of livestock (and poultry) sold in Benson County ($10.7 million) greatly exceeds that of
Ramsey County ($2.7 million), Nelson County ($5.6 million), or Towner County ($2.9
million). This may be one explanation for the higher net cash return on agricultural sales
per farm in Benson County ($6,511) than in Ramsey County (-$1,085), Nelson County
($1,027), or Towner County ($4,203).

Time series of data illustrate the depressed state of the agricultural economy in North
Dakota. In particular, the 1987, 1992, and 1997 net cash return per farm was $2,636,
$28,600, and -$1,085, respectively. This suggests that the majority of farms lost money
in 1997. Anecdotal evidence indicates that little, if any, improvement has occurred since
1997. Farming costs (crops and livestock) exceeded returns at a loss rate of $0.87/acre
(i.e., $51,085/1,254 acres). The squeeze on farm profitability is the result of steadily
increasing costs of farm inputs and an erosion of commodity prices. From 1993 to 2000,
national indexed prices received for food grains declined 14 percent, and prices for meat
animals declined 6 percent during the same period.

The farm economy in the Devils Lake area is in a depressed condition that results from

low commodity prices. In Regional Economic Effects of Proposed Devils Lake Outlet,
Leistritz et al. (1999) developed 10-year average crop budgets for spring wheat, barley,
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and durum in the Devils Lake region. Again, the depressed condition of the North
Dakota farm economy was evident. Per-acre operating losses were estimated for the
following crops: spring wheat cultivation (-$17.55 per acre); durum (-$17.90 per acre);
and sunflowers (-$7.18 per acre). Barley was profitable at $17.90 per acre.

Further rise of Devils Lake would put additional pressure on the regional farm economy
by taking more land out of production. Incomes of farmers whose properties are affected
would decline, and their patronage of local agriculture-related enterprises for equipment
and crop inputs would be reduced. Impacts on farm income were included in the NED
analysis. Although the current negative rate of return in Ramsey County would imply
that taking cropland out of production via lake inundation would result in a benefit of
reduced farm losses, this would not be expected over the 50-year period of analysis. The
local economic effects associated with reduced local farm expenditures can be
approximated by applying average farm expenditures to the number of acres inundated.
The 1992 Devils Lake Reconnaissance Report estimated that lands subject to inundation
by the lake between elevations 1450 and 1455 feet msl have the following uses: cropland
(40 percent), pasture (35 percent), and other (25 percent). Similarly, flooded land
between 1455 and 1460 feet msl was estimated at: cropland (50 percent), pasture

(30 percent), and other (20 percent). Using these land use distributions, the lost annual
farm expenditures (crop and pasture) associated with a lake level rise to 1460 msl would
be approximately $9 million.

Using information obtained from the 1997 Census of Agriculture for Ramsey County and
in Regional Economic Effects of Proposed Devils Lake Outlet, Leistritz et al. (1999), it is
possible to estimate the per-acre rate of return for pasture for beef cattle. With 24,166
acres of pastureland in the county and 6,124 cattle and calves, there are an estimated

3.9 acres per cow/calf. Using the statewide estimate of Leistritz of approximately $42 of
profit per cow, this would result in approximately $11 of profit per acre for livestock.
Further rise of Devils Lake would be expected to reduce farm income by this amount for
each acre of pasture flooded. Similarly, Leistritz also estimated $370 of expenditures per
cow, resulting in reduced spending on farm inputs of approximately $95 per acre.

Although falling lake levels could expose land that was previously farmed, it is unlikely
that such lands would be productive for many years. The land might be useful for pasture
after 5 to 10 years, but it would not be suitable for cultivation for a longer period because
of adverse flooding effects on soils, particularly salinity and wave effects.

Energy Resources/Use
Further rise of the lake might require additional road construction that could imply higher

fuel consumption due to longer commutes around the lake, and additional energy
consumption associated with construction activities.
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Employment

Both without-project conditions (overflow and non-overflow) would result in significant
increases in local employment. Further lake level rise would induce demolition or
relocation of more homes, as well as additional infrastructure work on levees, roads, and
municipal systems (i.e., water supply). Some of this job creation would not occur with
implementation of the alternative plans, depending on the effectiveness of the alternative
in preventing further lake level rise. On the other hand, further lake level rise may have
negative effects on employment due to high lake levels and consequent impacts on the
local farm economy.

Regional Growth

In Regional Economic Effects of Proposed Devils Lake Outlet, Leistritz et al. (1999)
identified four sectors that serve as the engines of the Devils Lake regional economy:
agriculture, Federal activities, tourism, and manufacturing. The sectors’ relative shares
of final demand in the region in Leistritz were based on 1996 economic data: agriculture
(48.3 percent), Federal activities (38.2 percent), tourism (10.2 percent), and
manufacturing (3.3 percent). It is likely that, since 1996, these relative shares have
changed significantly, but perhaps not permanently. For example, the depressed
condition of the agricultural economy has likely further reduced its share. In addition, the
1996 share of Federal activities does not reflect the over $350 million of Federal
emergency spending since 1993 in response to the rise of Devils Lake. Finally, tourism
in the region has increased significantly as the lake has risen, largely as a result of
improved fishing and hunting conditions described previously. Although these changes
are potentially significant, they are not necessarily permanent. Looking out over the 50-
year period of analysis, it is likely that agriculture will rebound at some point and that
Federal emergency spending will subside as problems with the lake are addressed. It is
likely that tourism in the lake area will continue to grow, given national trends of
disposable income and leisure time.

Anticipating that the effects of an outlet on the regional economy would be relatively
small does not necessarily dismiss the issue of regional growth in consideration of the
effects of the alternative plans. The effects on the regional economy may be
disproportionately realized in specific sectors or locations. For example, there is
widespread anecdotal evidence that road construction in response to the rise of Devils
Lake has had adverse effects on shopping activity in the City of Devils Lake (City). The
effects on the regional economy may be small, since shoppers affected by the
construction can shop elsewhere in the region. However, the regional economy could be
weakened by injury to its retail core located within the City.

Economic development officials in the Devils Lake area report that the uncertainty
associated with the lake has made it more difficult to attract new enterprises to the area.
The perceived risk of the rising lake, which has received national media attention, may be
a deciding negative factor for firms looking to relocate or expand.
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Business Activity

The most important issue regarding business activity in the lake area involves the health
of the retail sector in the city. The economic vitality of the city is critical to the social
and economic future of the region for several reasons. First, access to the city’s retail
sector provides an important amenity for lake area residents. Preservation and expansion
of such amenities are the best hopes to slow or reverse the depopulation of rural portions
of the study area. Second, the retail sector is the core of the city economy. The jobs
created by this sector are critical to the economy of the city and the region. The positive
prospects created by employment in this economic hub is another important means to
promote the social and economic vitality of the lake area.

The current condition of the city economy is clouded by contrary influences. The city
economy has been under pressure from the depressed condition of the farm economy.
The loss of farmland to the rising lake has exacerbated the drag of this sector on the
regional economy. In addition, city officials report that the rise of Devils Lake and the
transportation impacts, in particular, have had a very deleterious impact on the city’s
retail sector. City merchants report that the rising lake has affected regional shopping
patterns in recent years. Many shoppers from the southern areas around the lake have
discontinued their patronage of city stores because of the additional travel and
inconvenience resulting from road construction. In addition, economic development
officials in Devils Lake indicate that retail chains are reluctant to invest in the city, given
the uncertainty of the lake’s level and the consequent risk to the city’s economic vitality.

Despite these negative developments, the city economy as a whole has done relatively
well in recent years. Retail sales data indicate that the city continues to serve as the retail
hub of the lake region. City officials maintain that this is a false economy created by the
influx of over $350 million in Federal emergency funds in the last 10 years for road
construction, home relocations, and other responses to the rising lake. Federal spending
has undoubtedly stimulated the local economy. However, tourist visitation to the lake
region has significantly increased with the expansion of the lake due to improved hunting
and fishing conditions. As indicated by Leistritz, the importance of tourism to the lake
area economy is growing. As estimated by Brooks and Hiltner (1999), fishermen spend
up to $28 million per year in the Devils Lake area. Nonresidents account for 7 percent of
open water fishing and 21 percent of ice fishing, and they spend approximately $230/day
to fish on Devils Lake (Lewis et al., 1998).

To determine the balance of these diverse influences on the city economy would require
detailed surveys of city shoppers and restaurant and motel patrons, as well as surveys of
merchants in the City. These surveys are beyond the scope of this investigation.
However, several conclusions can be drawn regarding the future of business activity in
the city and the potential effects of the alternative plans.
1) Business activity in the city will be constrained by any continuation of dismal
conditions in the farm economy.
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2) Tourist spending in the city will continue to increase in accordance with national
standards of disposable income and leisure time and would experience additional
stimulation by further rise of the lake.

3) Shoppers from the south side of the lake will likely resume their patronage of city
establishments unless further lake rises threaten lakeside roads, perpetuating
problems with roads-as-levees as previously discussed.

4) The uncertainty associated with an uncontrolled and potentially threatening lake
will continue to have adverse effects on future economic development in the city.

Property Values

As the lake has risen in recent years, property values in inundated areas and areas
threatened with inundation have decreased. However, there is anecdotal evidence that
some areas in the city have experienced increased property values as a result of housing
demand by dislocated lakeside residents. For those residential areas subject to inundation
by further rise of the lake, there is downward pressure on property values. For those
areas already inundated, their value has been greatly diminished, and the adoption of
conservation easements on some properties as part of the FEMA waivers has reduced the
future value of those properties even in the event of a recession of the lake. For upland
areas around the lake, property value has been enhanced.

Per-acre pasture and cropland values in lakeside counties have continued to increase
during the lake’s rise. The increase in value is somewhat surprising, given the depressed
condition of the regional agricultural economy in recent years.

It has been reported that relocated houses have higher property values after their move
due to improvements made as part of the relocation and the removal from exposure to the
rising lake. In addition, the rising lake has in some cases reduced the aesthetics of some
residential properties, as levees or raised roads block views, or road access is diminished.

The prospect of further lake rise should recreate these mixed effects on property values.
A falling lake should improve valuation of areas subject to inundation by providing an
additional buffer. However, the exposed lands would probably not regain their former
value due to the occurrence of inundation, the damages resulting from inundation, and
conservation easements that restrict future redevelopment of these previously vacated
lands.

Fiscal Effects

Most of the home relocations or abandonments were conducted under the National Flood
Insurance Program, administered by FEMA. HUD administered the relocations on the
Spirit Lake Reservation. These programs do not require local funding matches. As a
result, the fiscal impacts of home relocations on local government were limited to those
associated with sales and property taxes.
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There were significant impacts associated with local flood protection. Specifically, the
levee protecting the City of Devils Lake was constructed by the Corps in the 1980’s to an
elevation of 1445 feet msl. In 1996, the levee was raised under emergency authorities to
1450 feet msl. In 2000, the levee was raised again to 1457 (providing a level of
protection to 1450 msl). The initial construction by the Corps was conducted with a
60-percent Federal/40-percent non-Federal cost share. The city took full responsibility
for the non-Federal share. The first raise of the levee was conducted with a 75-percent
Federal/25-percent non-Federal cost share. Again, the city took full responsibility for the
non-Federal share. The second raise of the levee, which cost approximately $43 million,
was also performed with a 75-percent Federal/25-percent non-Federal cost share. In this
case, the city was able to draw upon other funding sources to meet the non-Federal share
($10.8 million), primarily the HUD Community Development Block Grants (CDBG).

In addition to providing much of the non-Federal share of the levee construction, the City
of Devils Lake has incurred a variety of other expenditures in response to the rising lake.
These include extensive storm sewer modifications and water supply protection. The city
is planning to develop a new water supply source using its own funds. In addition, the
installation of the levee required relocation of a portion of the runway of the Devils Lake
Regional Airport. The city provided the non-Federal share for the runway modifications.

The City of Minnewaukan has also had significant expenditures in response to the rising
lake. The city was able to use CDBG funds to provide the non-Federal share to relocate
its sewer system. However, the city used its own funds to conduct a variety of road and
sewer repairs. The City of Minnewaukan has spent approximately $300,000 to respond
to the lake’s rise.

The fiscal impacts of the rising lake on Benson County and Ramsey County have been
associated with raising threatened county roads. The county governments have provided
the non-Federal share of emergency road construction performed by the Federal Highway
Administration. The State of North Dakota has similarly matched road construction on
State roads around the lake, including State Routes 57, 20, 19, and 2. For Hazard
Mitigation Projects such as the buyout of Churchs Ferry, there is a 25 percent non-
Federal cost share. The non-Federal shares for such projects around Devils Lake have
been divided by the county and the State using 15 percent and 10 percent shares,
respectively.

Most of the counties in the study area derive their tax receipts from property taxes. The
States and most of the cities in the study area derive their tax receipts from sales taxes.
For Benson and Ramsey Counties, property taxes on inundated residential and
agricultural lands have been reduced to levels of nonproductive land, such as wetlands.
However, the total taxable value of property in these counties has increased.

Sales tax receipts of the City of Devils Lake have risen in recent years, consistent with
the increase in taxable sales. As discussed previously, the changes in sales taxes may be
part of a false economy stimulated by the temporary influx of Federal emergency funds.
The City of Minnewaukan has also experienced increases in taxable sales during the
lake’s rise.
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Additional fiscal pressure has been placed on the City of Devils Lake by a 2001 reduction
in its municipal bond rating. This rate reduction was in response to uncertainty
associated with the effects of lake levels on the city’s finances. The result is that
borrowing money for municipal projects has become more expensive.

If the lake continues to rise, county and local governments around the lake may again
face increased local expenditures to respond to the lake and downward pressure on tax
revenues. Levee protection for the City of Devils Lake to 1460 feet msl has been
estimated to cost $150 million. The funding sources for the non-Federal share for
another levee raise are not clear, but the State of North Dakota has reportedly committed
to providing the full non-Federal share.

If the lake were to recede, local governments around the lake would receive some
diminution of their fiscal pressures on expenditures and revenues. However, they would
still need to pay off debt for previous expenditures. In the case of Devils Lake, the
reduced influx of Federal dollars may expose the false economy of recent years, and sales
tax revenues could suffer.

Public Facilities/Services

The rising lake has disrupted a variety of public infrastructure systems around Devils
Lake. Storm water systems in the City of Devils Lake have required extensive
modification in response to the lake’s rise. Sanitary sewers in the City of Devils Lake,
the City of Minnewaukan, and areas served by the Ramsey County Rural Utilities have
been disrupted. Ramsey County Rural Utilities has lost approximately one-third (220
customers) of its customer base. The rising lake has squeezed this utility between higher
expenditures (with higher debt service) and a smaller customer base. Some local
governments have come to the support of the utility. For instance, in 2001, Creel
Township committed to pay for half of a project to provide protection for Ramsey County
Rural Utilities’ sewer system, which services about 70 homes in the Lakewood
neighborhood.

The City of Devils Lake’s water supply source is located on high ground south of Tokio
in Benson County. The city’s water supply line has been inundated by the lake’s rise.
Because of potential maintenance and repair difficulties, the city is currently pursuing
new water supply sources on the north side of the lake.

Further rise of Devils Lake would create additional pressure on utilities and other public
facilities and services. However, many actions taken to date in response to the lake’s rise

have protected critical facilities from further lake rise.

Downstream Water Users

Future without project conditions for downstream water users are expected to be similar
to the existing conditions. Water treatment plants will expand as needed to meet
residential, commercial, and industrial development.
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Natural Resources
Water Quality and Hydrology

Under the stochastic future, the 9.4-percent probability of a natural overflow is
considered to be a low probability of occurrence. The analysis of effects to natural
resources does not assume Devils Lake would overflow to the Sheyenne River. The lake
could continue to rise or fall and affect existing habitat as described in Chapters 4 and 5.

The water quality of the Devils Lake complex would change with increased inflows as
the lake rises and dilutes the high concentrations of dissolved solids. The model used in
this analysis indicates that the TDS concentrations in the lake chain would increase from
west to east. Similar patterns would be exhibited in the specific dissolved parameters
including sulfate, chloride, and hardness. Water quality, in terms of TDS and the
associated ion concentration, would generally improve if the lake continues to rise, or
degrade if the lake level declines.

The water quality models cannot be used to directly address downstream water quality
effects in a probabilistic sense. It is only practical to run the downstream water quality
model for a limited number of traces selected from the 10,000 generated by the stochastic
lake model. Baseline and future without-project water quality information is presented in
Appendix A.

Geomorphology

Channel morphology of the Sheyenne River is relatively stable but is expected to change
under the future without-project conditions. The amount of erosion due to changes in
channel width is about 27 acres per year. Although meander length and amplitude are
expected to decrease, it would result in increased erosion. Channel depth is expected to
change by less than 1 foot. No change is anticipated in the Red River.

Terrestrial and Aquatic

Percentage land use in the broad geographic units of the study area is presented in
Table 6-5. The dominant land use is agricultural.

Table 6-5 - Percent of Geographic Unit in Land Use Category

Basin
Land Use Upper Basin Devils Lake Sheyenne River Red River
depressions to elevation 1463 within ¥4 mile within ¥4 mile
Cropland 64 48 33 62
\Woodland 1 5 18 19
Grassland 9 21 36 5
Grass-Shrub 0 0 1 0
Wetland 19 25 10 11
Urban 7 1 2 3
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If Devils Lake continues to rise, about 155,000 additional acres will be inundated around
Devils Lake and Stump Lake up to elevation 1459. Around Devils Lake, the majority of
this acreage is currently cropland and fallow. Wetlands and grasslands are the next
largest category of land use. As the lake continues to fluctuate, habitat will be gained or
lost. Development around the City of Devils Lake will probably continue. Rural
residential development in upland areas and areas zoned residential will probably
continue.

Most of the area around Stump Lake is currently grassland and wetland with cropland/
fallow being the next largest category. These lands would be converted to open water
wetland habitat with a corresponding change in wildlife. There are a number of Fish and
Wildlife Service Wetland Easements and Waterfowl Production Areas located around the
lake. As the lake continues to rise, the existing waterfowl staging area, aquatic resource,
and National Wildlife Refuge at Stump Lake would be lost. The major change in land
use in the future is expected to be caused by the fluctuating lake levels. Habitat values
and wildlife populations would change in reaction to the lake levels.

As the lake continues to rise, the Devils Lake fishery resource would expand. Natural
reproduction would increase, and the density and size of the aquatic resource would
probably shift to larger populations of smaller fish.

If the lake falls, lake habitat would be converted to wetland or upland habitat. For
example, there are currently about 47,000 acres of aquatic habitat between elevation 1440
and 1448. As the lake recedes, the water quality will worsen and the fishery will decline.

Land use in the upper basin is dominated by cropland, with about 65 percent of the sites
identified as potential depression storage sites classified as such. Wetland restoration
efforts and land treatment programs of various agencies will continue to be implemented.
However, overall, little change in land use is expected from the existing conditions.

The future without-project condition includes the continuation of infrastructure protection
measures such as levees, road raises, relocations, and abandonment. Impacts to lake and
wetland communities include filling and hydrology alterations due to levee and road
construction, and inundation due to ponding. Filling would encroach upon wetlands and
surrounding upland plant communities, resulting in loss of functional values.
Fragmentation of habitat would occur. Infrastructure protection measures could affect
about 500 acres of wetland, woodland, and grassland habitat.

Soil Salinity

Soil salinity is a natural process in the upper basin. Salt accumulation in North Dakota is
associated with specific hydrogeologic settings generally associated with groundwater
discharge, shallow groundwater depths, and infrequent ponding. Salts accumulate in the
unsaturated zone when unsaturated flow brings groundwater containing dissolved salts
into the rooting zone. The attendant evapotranspirative withdrawal of pure water leaves
the salts to accumulate. Although saline soils are the product of long-term hydrogeologic

6-31



conditions, salts are readily mobilized when recharge/discharge/ponding dynamics
change. This condition will continue into the future.

Downstream Effects

The future without-project conditions for natural resources in the downstream areas are
expected to be similar to the existing conditions. Grassland and cropland are the major
land uses within 4 mile of the Sheyenne River. The current rate of erosion along the
Sheyenne River is estimated at approximately 27 acres per year. Future fishery resources
are expected to be similar to existing conditions. Ecosystem restoration and other fish
and wildlife management practices would enhance the resources, but overall conditions
are expected to be similar to existing conditions.

Future without-project conditions along the Red River are also expected to be similar to
the existing conditions. Over 60 percent of the land along the Red River is used for
agriculture. Future land use along the Red River will probably be similar to existing
conditions, although proportions may change somewhat. Residential and commercial
development will continue along the Red River subject to zoning and development
regulations.

There are initiatives by various agencies or groups to remove dams along the river and
establish a riparian corridor. The Minnesota Department of Natural Resources is also
trying to introduce sturgeon into the Red River.

Biota Transfer

Based on limited existing information, it appears that the biota in the Devils Lake basin
are either known or considered likely to be present in the Red River basin. One possible
exception is the striped bass, which has not been recorded in Devils Lake in many years.
Many species have not been reported in the Red River basin, but were found to have
sufficient means of overland or airborne dispersal that they could invade the Red River
basin in the future. Other species were confirmed as being in the Red River basin on the
basis of published scientific literature or from unpublished information provided by
experts.

Devils Lake receives a tremendous amount of recreational use from users outside of the
region. There is a potential for these users to introduce species into the system that
would otherwise not have gotten there or would have taken longer to be introduced. The
changing lake level also provides opportunities for new species to become established.
Infrastructure protection measures would have essentially no effect on the risk of biota
transfer.

There are substantial data gaps in a number of taxonomic groups. Because of these gaps,
it is impossible to state definitively that all species currently in Devils Lake have been
identified. To the contrary, it is possible that Devils Lake does harbor species that have
not been analyzed. Accordingly, there may be additional species that are currently
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unknown at this time. It is more likely, however, that many species not documented in
either the Devils Lake or Red River basin are actually present in both.

No Minnesota-listed or other known exotic invasive species are known to occur in Devils
Lake basin waters. The recent water level rise has created much new favorable habitat in
Devils Lake for many species and has attracted increasing numbers of fishermen and
recreational boaters. These anthropogenic factors are among the most important vectors
of several harmful species in areas that they have invaded (e.g., Eurasian watermilfoil and
zebra mussels). Any of these species could possibly find very favorable habitat in Devils
Lake. The zebra mussel, in particular, could exploit the newly freshened habitats that
have traditionally been too saline for mussels.

Almost all biota studies were carried out in the main waters of the Devils Lake and Red
River basins, yet many other surface water habitats occur in each basin. A multitude of
wetlands and small lakes and tributaries exist in eastern North Dakota, encompassing a
broad diversity of habitat conditions. Based on the results of the literature search, it is
likely that additional study of the biota of these systems would probably reveal a high
level of biotic similarity between the Devils Lake and Red River basins, with the greater
level of variation occurring among habitat types within these basins.

Cultural Resources

Much of the area around Devils Lake and Stump Lake has not been surveyed. Between
elevations 1447 and 1460, known cultural resources sites that would be adversely
affected with the rising lake levels include nine prehistoric archeological sites, three
historic archeological sites, and eleven architectural/standing structure sites. There are
also unverified leads to two prehistoric and five historic archeological sites and twelve
architectural sites around Devils Lake between these elevations. Known cultural
resources sites between elevations 1460 and 1465 around Devils Lake include one
prehistoric archeological site, three historic archeological sites, and six architectural/
standing structure sites. One of the architectural sites is listed on the National Register
(Benson County Courthouse in Minnewaukan). There are also unverified leads to two
prehistoric archeological sites and three historic archeological sites. There are no known
sites between elevations 1460 and 1465 around Stump Lake. However, there is an
unverified lead to one prehistoric archeological site in this area.

Excavating borrow material, constructing temporary levees, raising the City of Devils
Lake levee, and relocating houses and utilities all have the potential to adversely affect
cultural resources, as do inundation and wave-caused erosion at Devils Lake and
eventually Stump Lake. No effect is expected on sites along the Sheyenne River because
the probability of natural overflow is relatively small.

Other States, Nations, and Tribal Resources
The fluctuating lake levels affect low income communities and lands on the Fort Totten

Indian Reservation. It is not known at this time if any traditional cultural properties
would be affected under the future without-project conditions.
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The Province of Manitoba has established an ongoing effort to manage nutrients in the
Red River and Lake Winnipeg. It is expected that these efforts will reduce phosphorus
and other nutrients in Lake Winnipeg. Over the next several years, nutrient objectives
will be developed and policies proposed.

There would be no major effect of the future without project conditions in the Devils
Lake basin or along the Sheyenne or Red River on other States or Nations as there is
anticipated to be no natural overflow under the future without-project conditions.
Ongoing efforts by natural resource agencies to restore the riparian corridor along the
Red River should improve downstream water quality.

Mitigation

Mitigation would be needed for several of the infrastructure protection features. The
construction of levees, road raises, and associated features would result in the loss of
woodland, wetland, and grassland resources. Impacts would be avoided to the extent
practical by shifting alignments and minimizing the amount of fill activities.
Unavoidable impacts would probably occur and would be compensated. Based on land
uses affected, up to 1,000 acres of mitigation would be needed for all the infrastructure
protection features up to the first level of protection. This could be accomplished by
restoration of habitat or the acquisition and management of existing habitat. Adverse
effects to cultural resources would be avoided to the extent practical through project
design. Unavoidable effects to historic properties would have to be mitigated by further
evaluation and possibly protection or data recovery.

UPPER BASIN STORAGE
Social Resources
Population Relocations

It is unlikely that enhancing the ability of the watershed to store water would induce
significant population relocations. This alternative would involve impounding water in
existing depressions in the watershed to detain storm water runoff. It is likely that some
sale of farmland would be required to allow storage development. However, it is unlikely
that there are many farmhouses and other structures located in depressions that would
significantly contribute to the storage potential of the basin.

Environmental Justice (Social)
The enhancement of upper basin storage is not expected to have disproportionate effects
on minority populations. Those counties potentially involved with upper basin storage

(i.e., Ramsey, Towner, and Cavalier) do not have significant minority populations (see
Table 6-2).
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Health Effects

It is not anticipated that increased upper basin storage would have adverse health effects.
However, there may be some increase in groundwater levels in certain areas of the upper
basin. This could exacerbate adverse respiratory effects of mold and mildew in
basements. Given the effects of the wet climate cycle, the additional increment of
dampness potentially associated with upper basin storage is expected to be insignificant.

Safety Effects

No safety effects are anticipated in relation to increasing upper basin storage.

Noise Effects

No significant noise effects are anticipated in relation to increasing upper basin storage.
Aesthetic Values

No significant aesthetic effects are anticipated in relation to increasing upper basin
storage.

Recreation

Recreation effects of upper basin storage are expected to be insignificant. However,
wildlife and waterfowl may benefit by the creation of additional habitat.

Community Growth/Development

No significant impacts on the growth or development of communities in the watershed
are expected to result from increasing upper basin storage. However, the approximately
1-foot reduction in lake levels due to upper basin storage could have some improvement
for the prospects of lakeside communities and downstream communities along the
Sheyenne River.

Community Cohesion

Increasing upper basin storage is not expected to affect community cohesion with the
exception of dissension that may be engendered between those who favor and oppose an
outlet as the preferred solution.

Land Use/Long-term Productivity

Implementation of the upper basin storage alternative would involve approximately
40,000 acres. Current land use in the depressions has not been established. However,

land use in the upper basin counties is overwhelmingly agricultural. Conversion of the
depressions to storage would preclude continuation of agriculture on these lands.
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Controversy

Controversy about upper basin storage appears to be primarily between lakeside
communities that desire an outlet and downstream communities (including those on the
overflow and outlet routes) that support increased basin storage. However, landowners in
the upper basin have also expressed concerns regarding this alternative. Specifically,
they are concerned about the fairness of compensation for storm water detention
easements on their land.

Environmental Justice (Economic)

Most of the upper basin counties, which would be affected by upper basin storage, have
incomes and poverty levels that are consistent with State (North Dakota) and U.S.
averages (see Table 6-4). Therefore, disproportionate economic impacts on low income
and minority groups are not expected in these areas. The reduction in flood threat
provided by upper basin storage should provide positive economic benefits to the low
income and minority populations of Benson County.

Transportation

Upper basin storage is not expected to significantly affect transportation in the lake area.
Agriculture

Agricultural production in the upper basin would decrease in the storage areas. Farmers
would be directly compensated for these losses through flowage easements, but there
may be uncompensated secondary and indirect losses in the local economy due to lower
farm related expenditures. Upper basin storage may also result in higher water tables.
Farm productivity has been reduced during the current wet cycle by excessive moisture
and salt migration into the root zone with higher water tables. It is expected that this
condition could be exacerbated to some degree by greater storm water retention in the
watershed.

Energy Resources/Use

Upper basin storage is not expected to have significant impacts on energy production or
consumption.

Employment
Increased upper basin storage is not expected to have significant employment effects.
Regional Growth

As implied by the work of Leistritz et al. (1999), the effects of upper basin storage on
regional growth are expected to be small.
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Business Activity

Increasing upper basin storage may have some positive effects on business activity
through modest effects on lake levels. This effect is expected to be larger than the lost
expenditures related to cropland taken out of production, resulting in a net positive effect
on business activity.

Property Values

No significant effects on property values in the upper basin are anticipated to result from
enhanced storage.

Fiscal Effects

There may be some fiscal effects associated with conversion of agricultural lands to
storage. It is assumed that the State of North Dakota would provide the non-Federal
share to implement the upper basin storage alternative.

Public Facilities/Services

Enhanced upper basin storage is not expected to have impacts on public facilities or
services beyond those previously discussed.

Natural Resources

Restoration of 50 percent by volume of the total possibly drained depressional area
greater than 6 inches in depth in the upper basin would reduce the amount of fresh water
entering Devils Lake. This would affect the water quality and, in turn, the aquatic
resources of the basin. It would result in the lake reaching higher TDS and sulfate levels
sooner than compared to without-storage conditions. Because of the small amount of
annual inflow reduction, ranging from 13,000 (stochastic) to 16,000 (wet scenario) acre-
feet, there would be little long-term effect on water quality and the aquatic resource in
Devils Lake (based on restoration of 50 percent by volume of the total possibly drained
depressions greater than 6 inches in depth).

This alternative would store water in depressions and convert its current land use. About
75 percent of the land use (about 30,000 acres) in the depressions is classified as cropland
or grassland (see Table 6-6). Acreage estimates for land use in the drained depressions
and total depression acreage vary slightly due to GIS projections of different types of data
sets (DEM vs. Landsat). The upper basin storage alternative uses 50 percent by volume
of the total possibly drained depressions over 6 inches in depth for the economic analysis.
This alternative would take lands out of crop production, at least temporarily (based on
the length of the easement).

Wetland habitat and associated wildlife values would be greatly enhanced with this
alternative. There would be reduced sedimentation and turbidity downstream of the
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wetlands with associated benefits to natural resources. Waterfowl uses would be
improved, with associated recreational and economic benefits.

The Natural History Inventory lists seven Natural Heritage sites located in the depression
storage areas in the upper basin. Potential effects would depend on the sites selected for

storage.

The Upper Basin Storage alternative has a potential soil salinization hazard due to raising
the water tables in areas adjacent to the restored wetlands and mobilizing subsoil salts.
Areas at particular risk are existing saline wetlands and areas that are adjacent to
wetlands that characteristically have a periphery of saline or saline-sodic soils.

Wetland restoration does not add salts to the landscape, but rather remobilizes existing
salts that have been translocated by drainage. With wetland restoration, salts are
frequently translocated back to positions in the landscape that remain saline or that were
saline prior to wetland drainage. When mobilized salts accumulate in locations where
salinity was not common or was not a problem before, growers would perceive a
salinization problem and possibly attribute it to wetland restoration.

Table 6-6: Land Use at the Upper Basin Storage Sites

Total
Subbasin Land Use (acres) Drained
Croplan
d Woodland |Grassland| Wetland | Urban | Other | TOTAL |Depression
Big Coulee 4,300 49 1,535 3,207 22 636 9,749 9,290
Calio 5,378 19 650 1,234 2 257) 7,540 7,388
Comstock 299 2 99 211 0 65 676 631
Edmore 18,630 240 1,627 3,910 18 445| 24,870 24,474
St. Joe 3,725 17 528 1,354 3 287] 5,914 5,871
Starkweather | 13,794 61 1,121 2,613 11 819 18,419 18,326
Mauvais-
Gage 6100 6,063 75 1,990 2,418 7 413| 10,966 10,696
Hurricane 1,313 52 596 1,132 3 191 3,115 3,091
TOTAL 53,502 515 8,146 16,079 66| 2,941 81,249 79,767
50% of Total
Acres 26,751 258 4,073 8,040 33] 1,471 40,625 39,884

Source: 30 meter Landsat Thematic Mapper (TM) 1987 through 1994.

Wetland information from U.S. Fish and Wildlife Service National Wetlands Inventory (NWI).
Total land use acreage (LTM) and total drained depression acreage (West) do not agree due to differences in resolution of

imagery.

Other category includes areas classified as wetland on TM but not identified as NWI wetland.

Some of the NWI wetlands could be seasonal and consist of cropland or grassland.
50 percent of total acres may slightly overestimate land use affected because the evaluation was based on volume of
storage, not acres of depressions.
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Restoration should be focused primarily on candidate wetlands in the “None/Slight” and
“Low” salinization hazard classes. Few salinization problems are likely to be perceived
in these wetlands, and they represent the majority of the recoverable storage volume in
the Upper Basin. However, restoration of candidate wetlands would likely have to take
into consideration members of all salinization hazard groups due to uncertainties in land
acquisition, the need to restore wetlands in certain locations, and the need to focus on
larger wetlands with greater storage potential. Detailed on-site investigations for each
potential restoration site would be required to better define potential salinization hazards
associated with restoration.

Of the 127,000 acre-feet identified, over 66,000 acre-feet are in the None/Slight soil
salinity hazard category. Therefore, restoration of 50 percent of the potential storage
volume (over 60,000 acre-feet) is attainable with a minimum of salinization hazards.

There would be no natural resource effects downstream with the upper basin storage
alternative.

Cultural Resources

While the historic literature has provided dozens of leads to historic and architectural
sites in the Upper Basin area, few prehistoric, historic, and architectural sites have been
field verified and recorded. The few previous cultural resources surveys in the Upper
Basin covered only limited areas involving gravel/borrow pits, bridge replacements,
wildlife management area projects, and rural water and utility lines. The Towner County
Courthouse in Cando and the Pierson Farm south of York are the only properties listed on
the National Register of Historic Places in the Upper Basin, which encompasses parts of
Benson, Cavalier, Pierce, Ramsey, Rolette, and Towner Counties.

Other States, Nations, and Tribal Resources

Upper basin storage would have no effect on downstream resources of the Spirit Lake
Tribe, Minnesota, or Canada. Many downstream interests have favored this alternative.

Upper basin storage would have about a 1-foot effect on the 10-percent probability lake
level and little effect on water quality or aquatic resources; therefore, effects on the Spirit
Lake Tribe around Devils Lake would be minor. Portions of the reservation would
benefit from lower lake levels.

Mitigation

It is anticipated that mitigation for effects to natural resources would not be required for
upper basin storage or the restoration of drained and partially drained wetlands. The
natural resource benefits due to upper basin storage would outweigh any adverse effects.
There would be some adverse effects to social and economic resources. Cultural
resources may be adversely affected and that would require mitigation. Some cultural
effects could be avoided through project design. Effects to historic properties would
require further evaluation and possibly protection or data recovery.
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EXPANDED INFRASTRUCTURE PROTECTION

Social Resources
Population Relocations

Expanded infrastructure measures could result in significant population relocations.
Installation of new levees on the landward side of existing roads-as-levees could require
some relocations, depending on the levee alignments. In addition, the flooding of land
between the roads-as-levees and the new levees to equalize hydraulic pressure on the
road embankments would inundate some areas that currently are protected by the
embankments and could induce relocations in some cases.

Environmental Justice (Social)

The construction of levees landward of the roads-as-levees could affect Native
Americans disproportionately. Some of the lands currently protected by the roads-as-
levees are located in the Fort Totten Indian Reservation, particularly in the vicinity of St.
Michael. Native Americans on the Reservation would be expected to be direct
beneficiaries of levee protection. However, construction of expanded infrastructure could
potentially generate large volumes of construction vehicles passing through the Fort
Totten Indian Reservation during the construction period. The resolution of 2000 Census
data does not permit accurate alignment with areas potentially affected by the expanded
infrastructure alternative. The net effects of this alternative on Native Americans may be
positive, but there is potential that Native Americans may be disproportionately affected
during construction.

Health Effects

Expanded infrastructure protection is not anticipated to have adverse health effects.

Safety Effects

Expanded infrastructure may significantly improve safety levels for some areas around
the lake. New levees on the landward sides of existing roads-as-levees would be installed
for safety purposes. The risks of failure of the new levees would be much smaller than
risks of failure of the road embankments serving as levees. Consequently, there would be
a significant increase in safety for those living in areas protected by the roads-as-levees
and for those motorists traveling along the roadways.

The physical features of this plan are not expected to cause significant safety effects. As
with all construction activities, there are risks associated with the operation of heavy
equipment and the movement of large construction materials. However, all construction
contractors would be required to develop and institute safety plans.
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Noise Effects

The construction of levees landward of roads-as-levees could have some noise effects.
It could produce significant short-term noise effects at the construction site and along
routes used for construction transport of equipment and materials. This noise would be
short-term with no long-term consequences.

Aesthetic Values

Expanded infrastructure around the lake may have some aesthetic impacts associated
with blockage of lake vistas by new levees on the landward side of the roads-as-levees.
There may be potential aesthetic impacts of construction activities as part of
implementation of this plan.

Recreation

Recreation effects of expanded infrastructure are expected to be insignificant. It is
unlikely that levees built landward of the roads-as-levees would affect access to the lake.
Construction activities associated with this plan could temporarily affect the quality of
recreation on the lake due to visual or noise effects, and may affect the quantity of
recreation by temporarily impeding recreation access.

Community Growth/Development

The expansion of infrastructure around the lake would likely have a significant impact on
the growth or development of some communities around the lake. For example, a portion
of the community of St. Michael on the southern shore of the lake is currently protected
by a road-as-levee. The installation of a new levee to replace this protection would
greatly improve the prospects for growth and development of this community by
reducing the risk of inundation if the road embankment failed.

Construction activities associated with this plan would likely improve the growth and
development prospects of some communities. For example, the City of Minnewaukan
and the City of Devils Lake would likely benefit from the influx of jobs and funds
associated with construction activities. The increased activity, suggesting new money
coming into the community and solution of the community problems, would enhance the
ability of affected communities to retain young people, create jobs, and attract new
investments.

Community Cohesion

The expansion of infrastructure around the lake is not expected to have significant
impacts on community cohesion. The roads-as-levees are recognized as performing a
function for which they were not designed or constructed. There seems to be consensus
that new levees would be required to replace roads-as-levees if the lake continues to rise
and if an outlet is not constructed.
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Land Use/Long-Term Productivity

Expanded infrastructure at Devils Lake is not expected to affect land use around the lake
with the exception of land needed for the footprints of new levees landward of the roads-
as-levees.

Environmental Justice (Economic)

Most of the lake area counties, which would be affected by expanded infrastructure, have
incomes and poverty levels that are consistent with State (North Dakota) and U.S.
averages. Therefore, disproportionate economic impacts on low income and minority
groups are not expected in these areas. However, Benson County is exceptionally low in
terms of median income and relatively high in terms of percentage of county population
living in poverty. Some of the lands currently protected by the roads-as-levees are
located in the Fort Totten Indian Reservation, particularly in the vicinity of St. Michael.
Native Americans on the Reservation would be expected to be direct beneficiaries of
levee protection. However, construction of levees landward of the roads-as-levees could
affect Native Americans disproportionately during the construction period.
Unfortunately, the 2000 Census data is not precise enough to permit accurate alignment
with areas potentially affected by the expanded infrastructure alternative. The net effect
of this alternative on Native Americans may be positive, but there is a potential that
Native Americans may be disproportionately affected by adverse effects during
construction.

The lake area counties are most likely affected by the physical features of this plan or by
construction activities. Most of the lake area counties, with the exception of Benson
County, have incomes and poverty levels that are consistent with State (North Dakota)
and U.S. averages. All efforts will be made during any construction to avoid short-term
economic effects on low income and minority populations. Low income and minority
populations may actually benefit during the construction process through the provision of
construction jobs and multiplier effects of expenditures in the local economy.

Transportation

The expanded infrastructure alternative would reduce or remove hydraulic pressure on
lakeside embankments for roads serving as levees. As previously discussed, this would
increase safety of motorists along these roads and maintain transportation along these
routes. Construction activities could significantly affect the volume of traffic along
access routes during the construction period. Heavy construction vehicles could
adversely affect roadways, increasing local maintenance costs along these routes.

Agriculture
The agricultural effects anticipated to result from implementation of expanded

infrastructure would include the loss of farmland associated with the footprints of new
levees and inundation of lands currently protected by the roads-as-levees.
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Energy Resources/Use

Expanded infrastructure is not expected to have significant impacts on energy production
or consumption.

Employment

The potential employment effects of expanded infrastructure as evaluated by Leistritz et
al. (1999) will be described in the following section as part of the regional economic
effects.

Regional Growth

As discussed by Leistritz et al. (1999), construction-related effects are expected to be one
of the principal impacts on the regional economy. However, even the economic effects
of construction are not expected to exceed 2 percent of total regional gross business
activity or employment.

Business Activity

Installing levees landward of the roads-as-levees would help promote the return of
shoppers from south of the lake to the City of Devils Lake by reducing risks and
disruptions associated with travel on these roads. Construction of this plan would
temporarily stimulate business activity in the lake area and in the City of Devils Lake as
the economic hub of the area.

Property Values

Expanded infrastructure could have mixed effects on property values behind roads-as-
levees. For those areas between the roads and new levees, their inundation would greatly
reduce their value. However, for those areas behind the new levees, their protection from
future inundation could significantly increase their value. Construction of this plan could
temporarily reduce the value of nearby properties.

Fiscal Effects

Expanded infrastructure could have some fiscal effects on local governments by
inundating areas currently protected by roads-as-levees with consequent reductions in
property tax revenues to county governments. It is assumed that the State of North
Dakota would provide the non-Federal share of project costs. There may be a temporary
increase in sales tax revenues associated with construction expenditures.

Public Facilities/Services

Construction of levees landward of the roads-as-levees is not expected to affect public
facilities or services beyond those previously discussed.
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Natural Resources

The impacts resulting from this alternative would be similar to the proposed future
without-project conditions, differing only because road raises would function as dams
and eliminate inundation on one side of the road. The alternative would have limited
effect on lake levels or on the probability of a natural overflow.

If existing road raises were reconstructed to function as dams, they would require road
reconstruction or additional fill material on the lake side of the road. This would result in
additional impacts to aquatic or terrestrial resources. Impacts would result from
increased turbidity and sedimentation during construction and clearing of vegetation to
tie into higher ground. In most cases, these impacts would be temporary except in the
case of permanent fill in wetlands or other natural habitats. Construction of roads as
dams would result in increased lake levels. Inundation by the lake would be reduced on
about 3,800 acres, but interior drainage would pond water on some of these areas.

Impacts from expanded infrastructure protection measures to aquatic and terrestrial
resources would occur due to loss of vegetation and aquatic resources from fill,
excavation, removal of vegetation, increased sedimentation, relocation of structures, and
turbidity. Most of the impacts would be temporary or could be mitigated by plantings or
wetland restoration. Relocation of structures would affect other habitats, but would result
in reclaiming others. There would be little difference from the future without-project
conditions.

Impacts to lake and wetland communities include filling and hydrology alterations due to
levee and road construction, and flooding due to ponding. Filling would encroach upon
wetlands and surrounding upland plant communities, resulting in loss of functional
values. Fragmentation of habitat would occur. Expanded infrastructure protection
measures could affect about 3,400 acres of wetland, woodland, and grassland habitat.

There would be no effects in the upper basin or downstream in the Red River basin with
this alternative.

Cultural Resources

Effects would be the same as for future without project conditions. There would be
additional impacts to cultural resources due to measures involving roads acting as dams
where earth dams would be constructed and at borrow areas.

Other States, Nations, and Tribal Resources

Expanded infrastructure protection measures would have no effect on areas downstream

of the Devils Lake basin along the Sheyenne or Red River. There would be no effect on
Minnesota or Canada.
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Expanded infrastructure protection measures could be implemented on the Spirit Lake
Tribe properties and reservation, resulting in long-term benefits and primarily short-term
impacts.

Mitigation

Mitigation would be needed for the expanded infrastructure protection features. The
construction of levees, road raises, and associated features would result in the loss of
woodland, wetland, and grassland resources. Impacts would be avoided to the extent
practical by shifting alignments and minimizing the amount of fill activities.
Unavoidable impacts would probably occur and would be compensated. A preliminary
estimate of the amount of mitigation needed for the expanded infrastructure protection
features for roads-as-levees is about 6,700 acres. This could be accomplished by
restoration of habitat or the acquisition and management of existing habitat. Adverse
effects to cultural resources would be avoided to the extent practical through project
design. Unavoidable cultural effects on historic properties would have to be mitigated by
further evaluation and possibly protection or data recovery.

OUTLET PLAN (Pelican Lake Preferred Alternative)
Social Resources
Population Relocations

There are approximately 1,828 people living in Census block groups intersected by the
Pelican Lake outlet route. The outlet would comprise a small corridor through these
block groups, and a relatively small portion of this population would be affected by the
outlet. Detailed design of the outlet route and pumping facilities has not yet been
developed. However, it is unlikely that any significant population relocations would be
induced by the Pelican Lake outlet because of the rural character of this area.

Environmental Justice (Social)

According to officials of the Fort Totten Indian Reservation, the outlet route would not
affect any tribal trust lands within the reservation. As a result, the outlet route would not
be expected to have disproportionate impacts on Native American populations.
Construction activities associated with the outlet, however, could have disproportionate
effects on minority populations. Construction of an outlet could potentially generate
large volumes of construction vehicles passing through the Fort Totten Indian
Reservation during the construction period. Construction activities could also generate
much-needed jobs for Native Americans on the Reservation. Multiplier effects of
construction expenditures could also help the Reservation economy. No significant
impacts to Native American subsistence fishing on Devils Lake would be anticipated
with lake level fluctuations associated with outlet operation.
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Health Effects

An outlet from Devils Lake could affect human health primarily through water quality
effects similar to, but less severe than, those for an overflow. The NED analysis
anticipates investments in water supply infrastructure that will be required with
implementation of an outlet. Although there may be some potential health effects before
the investments are complete, these effects are expected to be insignificant due to
anticipation of the water quality effects and to the relatively small scales of water supply
systems involved.

Safety Effects

A constrained outlet is not expected to exacerbate flooding problems along the Sheyenne
River or Red River. Some flooding may be inevitable, though, due to the inability to
quickly control discharges into the Sheyenne River in response to heavy localized
rainfalls. Thus, there may be safety effects for some downstream residents. Some
residents have expressed concern that higher summer flows in the Sheyenne River could
pose a hazard for swimmers, canoeists, or others in or along the river who are
accustomed to the modest summer flows currently experienced. Ramping of flows would
reduce the safety concerns associated with the operation of an outlet.

There are not expected to be significant safety effects associated with the physical
features of the outlet. As with all construction activities, there are risks associated with
the operation of heavy equipment and the movement of large construction materials.
However, all construction contractors would be required to develop and institute safety
plans.

Noise Effects

Operation of the outlet pumps could produce significant levels of noise. However, for
multiple reasons, including noise, the pumps would be enclosed in a pumphouse. This
will limit pumping noise. The noise effects of the high-head pumping operations are
expected to be insignificant due to the potential locations of the pumping stations. It is
expected that a Pelican Lake pumping station would be located north of Minnewaukan.
This location is rural, population densities are very low and the few nearby residents
would not be expected to experience significant noise effects. In the development of
plans and specifications for the pumping facilities, noise would be incorporated as an
environmental feature, and appropriate noise abatement measures would be incorporated
as needed.

As in the case of levee construction or road raising, construction of the outlet could
produce significant short-term noise effects at the construction site and along routes used
for construction transport of equipment and materials. However, these effects would have
no long-term consequences.
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Aesthetic Values

An outlet from Devils Lake should have minimal impact on study area aesthetics. With
the exceptions of the pumping stations and water control structures, the outlet facilities
should be almost entirely underground. To the extent that outlet releases accelerate
erosion-deposition patterns along the Sheyenne River and damage the riparian corridor as
discussed above, there may be some aesthetic impacts associated with the outlet releases.

Some Spirit Lake Sioux living on the Fort Totten Indian Reservation object to a Devils
Lake outlet on a spiritual basis, feeling that the lake level should be allowed to fluctuate
freely and naturally. These individuals may be offended or disturbed by the management
of the lake levels with an outlet, and their appreciation of the aesthetics of the lake may
be reduced as a consequence.

Recreation

An outlet to the Sheyenne River could also affect recreation along the river by creating
increasing flows and perhaps creating hazardous conditions for canoeists and swimmers.
It could also reduce the aesthetics of the riparian zone by accelerating erosion-deposition
processes along the river or by affecting vegetation with higher ambient salinity levels.

Construction activities associated with the outlet could temporarily affect the quality of
recreation on the lake due to visual or noise effects, and may affect the quantity of
recreation by temporarily impeding recreation access.

Community Growth/Development

The outlet plan could have significant impacts on the growth and development of
communities downstream of the outlet route. An outlet is perceived as a positive
development for lakeside communities, such as the Cities of Devils Lake or
Minnewaukan. However, an outlet is perceived by some residents of downstream
communities as potentially having a negative impact on future development of their
communities, due to the transfer downstream of floodwaters. It is unlikely that a
constrained outlet would have significant adverse effects on downstream communities.
This outlet would be operated specifically to avoid adverse water quality and flooding
effects.

Construction activities associated with the outlet would likely improve the prospects of
some communities for growth and development. For example, the Cities of
Minnewaukan and Devils Lake would likely benefit from the influx of jobs and funds
associated with construction activities. The increased activity, suggesting new money
coming into the community and a solution of the community problems, would enhance
the ability of affected communities to retain young people, create jobs, and attract new
investments.
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It is supposed that a constrained or unconstrained outlet could also have negative impacts
on lakeside communities if the lake keeps rising despite the outlet. The dashed
expectations could be more detrimental to community vitality than if they never had an
outlet.

Community Cohesion

There is less cohesion among communities along the Sheyenne River regarding an outlet
from the lake. Some residents of downstream communities believe that an outlet would
have deleterious effects on their communities by shifting flooding problems from the lake
communities to them. This group of people tends to support increased upper basin
storage as the solution to the rising lake, thereby eliminating the need for an outlet.
Others along the Sheyenne River are more sympathetic to the communities facing
flooding problems around Devils Lake. As a result, there is some dissension in
downstream communities regarding the acceptability of an outlet from Devils Lake.

Land Use/Long-Term Productivity

An outlet from Devils Lake would affect land use along the outlet route. The Pelican
Lake outlet would directly affect approximately 133 acres along its 22-mile route.

Controversy

Issues about an overflow and an outlet are intertwined. There is additional controversy
associated with the outlet route through Peterson Coulee. Some landowners along this
route have formed the Peterson Coulee Outlet Association to oppose an outlet through the
coulee. They also cite upper basin storage as the solution to lake level rise. They
perceive the State as rushing to build an outlet without full consideration of upper basin
storage as a solution that would be less damaging to downstream interests.

Environmental Justice (Economic)

The downstream counties in North Dakota and Minnesota, which would be affected by a
Devils Lake outlet, have incomes and poverty levels that are consistent with their State
and the U.S. averages. Therefore, disproportionate economic impacts on low income and
minority groups are not expected.

The lake area counties are most likely affected by the physical features of the outlet or by
construction activities. As discussed above, most of the lake area counties, with the
exception of Benson County, have incomes and poverty levels that are consistent with State
(North Dakota) and U.S. averages. Construction of an outlet could potentially generate
large volumes of construction vehicles passing through the Fort Totten Indian Reservation
during the construction period. All efforts will be made during construction to avoid any
short-term economic effects on low income and minority populations. Low income and
minority populations may actually benefit during the construction process through the
provision of construction jobs and multiplier effects of expenditures in the local economy.
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No significant impacts to Native American subsistence fishing on Devils Lake would be
anticipated with lake level fluctuations associated with outlet operation.

Transportation

No significant lakeside transportation effects are anticipated with implementation of a
Pelican Lake outlet. However, an outlet could exacerbate flooding along the Sheyenne
River with consequent damage to transportation infrastructure, including roads and
bridges.

Construction activities related to the outlet could significantly affect the volume of traffic
along access routes during the construction period. Heavy construction vehicles could
adversely affect roadways with increased traffic.

Agriculture

An outlet from Devils Lake would affect agricultural lands along its route. The Pelican
Lake outlet would directly affect approximately 133 acres along the 22-mile route.

As in the case of an overflow, farms that withdraw water from the Sheyenne River or the
Red River for irrigation could suffer reduced crop yields from the lower river water
quality associated with an outlet. Exacerbated flooding in the Sheyenne River could
damage agricultural property, including lands, equipment, and structures; however, the
purchase of flowage easements has been included in the project first cost to address these
impacts. Also, higher flows in the river could affect some farms that straddle the river.
These river crossings may be impeded or prohibited by additional river flow associated
with an overflow.

Adverse impacts also may be felt by farm/ranch operators directly affected by easement
acquisition of acres needed to mitigate the environmental impacts of the outlet. The acres
targeted for acquisition are generally of wooded, grassland, or wetland cover type, which
are normally used for pasture or hayland. An effort was made to avoid acquisition of
cropland. But, these acres would be acquired in fee title meaning that the former owners
would not be allowed to use the land in any manner. Sixty parcels have been identified
for acquisition totaling 7,532 acres (average of 125.5 acres per parcel ranging in size
from 4 acres to 508 acres; 14 parcels exceed 160 acres in size). The intent is to obtain
6,032 acres from this pool. The actual areas acquired would be dependent on
negotiations and field analysis of lands. Overall, the impact to the region as a whole may
be minor. However, the impact of acquiring mitigation acres on individual operations
may vary from minor to substantial depending on the amount of acres acquired relative to
the size of the operation and how the particular acres acquired affect their logistical
operations. Individual operations may be scaled down and/or operating procedures may
change.
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Energy Resources/Use

The outlet pumps would require significant energy to operate. The pumping station
would require installation of a high-voltage line to the facility.

Employment/Regional Growth

As described in discussions of the work of Leistritz et al. (1999), the effects of an outlet
on regional growth are expected to be small. Construction-related effects, though, are
expected to be one of the principal impacts on the regional economy. However, even the
economic effects of construction are not expected to exceed 2 percent of total regional
gross business activity or employment.

Business Activity

An outlet from Devils Lake would promote economic development in the City of Devils
Lake and stimulate business activity by reducing uncertainty and risks to commercial
enterprises associated with rising lake levels. An outlet would also help restore regional
shopping patterns that allowed the city to serve as the retail center for areas south of the
lake. The construction of an outlet would temporarily stimulate business activity in the
lake area and in the City of Devils Lake as the economic hub of the area.

Property Values

An outlet from Devils Lake could diminish property values along the Sheyenne River.
The potential for adverse impacts to property values would be based on damage in the
riparian zone, exacerbated flood risks, and reduced water quality for agriculture or
recreation. Properties affected would be limited to those lands along the river. An outlet
could diminish property values along the outlet route by: 1) reduced agricultural use of
those lands, 2) requisite access to maintain the outlet facilities, or 3) reduced aesthetics.

Construction of an outlet could temporarily reduce the value of nearby properties.
Fiscal Effects

An outlet from Devils Lake would not be expected to have significant fiscal effects on
communities downstream along the Sheyenne River. However, an outlet could result in
positive fiscal effects on lakeside counties and cities. There may be a temporary increase
in sales tax revenues associated with construction expenditures. It is assumed that the
State of North Dakota would provide the non-Federal share of outlet costs.

Counties may experience minor adverse fiscal impacts as a result of acres required for
mitigation of outlet impacts being converted from private ownership to public ownership
via fee title easements. While owners will be compensated, counties would no longer
receive any property tax revenue from these lands. This impact is not expected to be
significant since less than 1 percent of acres in any one county will be acquired for
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mitigation purposes (see table below). Approximately 7,500 acres along the Sheyenne
River from the outlet to the Red River have been identified as potential mitigation areas.
A total of 6,032 acres of mitigation is needed and potentially would be obtained from
these areas. The lands actually acquired would depend on further analysis. These
potential mitigation areas are distributed by county as follows:

Total Mitigation
County Acres Acres Percent
Benson 883,800 694 0.08%
Eddy 403,200 2,563 0.64%
Nelson 628,500 927 0.15%
Griggs 453,100 1,363 0.30%
Ransom 552,300 589 0.11%
Richland 919,700 1,287 0.14%
Cass 1,129,600 110 0.01%
Total 4,970,200 7,533 0.15%

Public Facilities/Services
An outlet from Devils Lake is not expected to affect public facilities or services.
Downstream Water Users

Based on analysis of the available data regarding the operations of the eight affected
municipal water treatment facilities, a computer spreadsheet model was developed to
estimate the annual increase in cost that can be expected at each facility due to the change
in water quality. Hardness was identified as the major water user concern associated with
an outlet. Ton exchange would be needed to treat sulfates but, due to the limited water
quality effects resulting from a 300-mg/I sulfate constrained outlet, it was determined that
softening was adequate treatment for water users. Cost increases would result from
increased softening costs (due to increased chemical feed rates and increases in sludge
handling and disposal), and increased capital and operations costs if treatment or an
alternative water supply is required to restore the treatment facility finished water quality to
without-outlet conditions.

Modeling showed the total annualized cost for increased softening would range from
$25,000 per year to $56,000 per year, depending on the modeled water quality future.
The total annualized cost for capital improvements or alternate source water development
required to bring the with-outlet product water to the water quality of without-outlet
product water ranged from $1,757,000 per year to $3,304,000 per year. Sulfate
concentration is not a major concern along the Sheyenne or Red Rivers with the Pelican
Lake outlet. In most cases, treatment by ion-exchange was found to be the least-cost
alternative if without-outlet product water quality is required.
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Industrial Water Users - Interviews were conducted with all of the industrial river water
users along the Sheyenne River and the Red River of the North. Two were expected to
incur increased costs as a result of the Devils Lake outlet operations. The sugar beet
processing facility is expected to have increased lime softening costs as a result of the
outlet. The coal-fired power plant’s increased costs relate to additional need for ion
exchange water purification for boiler water. On the basis of one of the sample water
quality data sets, annualized costs would be expected to be $1,200 per year for the sugar
beet processing facility, and $30,700 per year for the power plant.

Other Permitted River Water Users — Including municipal and industrial permits, 201
permits were listed along the affected reaches of the Sheyenne and Red Rivers. In

96 percent of the cases, the water was used for irrigation (which is defined to include
livestock watering); the remaining 4 percent of the permits were for other uses.
Interviews were conducted with a representative sample of 20 percent of the permit
holders. Approximately half of those interviewed expressed concern over possible
changes in water quality, but approximately 25 percent were unconcerned. Research into
salinity effects on plants and animals showed that limited potential exists for adverse
effects. Potentially affected uses were identified—these include irrigation of
approximately 17 square miles of corn, certain plants and vegetables, and possibly fish
and livestock production. Water supply alternatives considered included a change to less
sensitive crops, private well installation, connection to municipal or rural water supply
systems, and relocation. However, if an alternative water supply is in fact required,
payment to compensate for reduced yields may be the only practical option.

The U.S. Fish and Wildlife Service is listed as having 10 permits, although this study
identified only two fish hatcheries (Bald Hill and Valley City hatcheries, both located in
Barnes County, North Dakota). Modeling for the outlet indicates the TDS concentration
would exceed 600 mg/l 48 percent of the time (base condition is 20 percent) and would
not exceed 800 mg/l. This TDS concentration is below the threshold level for fish
reproduction. High TDS levels slow the growth of juvenile fish and limit natural fish
reproduction. Increased turbidity (with silts 0.5 micron and below) may hinder fish
production at the hatchery as suspended silts create operational problems. It is not
expected that water quality changes would appreciably affect hatchery operations.

The hatchery takes 100 percent of its water supply for hatchery operations directly from
the Sheyenne River. Higher sulfates present a known corrosive problem to hatchery
equipment. The hatchery is anticipating replacing the equipment with non-corrosive
equipment. This replacement may occur slightly sooner due to degraded water quality
with an outlet.

Extended high flows from Baldhill Dam may result in problems related to the ability to
drain the fish ponds at Baldhill Dam and Valley City National Fish Hatcheries. Flows
around 700 to 800 cfs will prevent the ponds from being drained. In a typical year,
juvenile fish are removed and ponds drained in the May to June time frame coinciding
with daphnia (a zooplankton that provides a primary forage base for the fish) depletions.
If high flows prevent this procedure, the fish will consume one another as a primary food
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source, resulting in a lower production. Baldhill Dam flows could be modified to
alleviate this concern.

Non-Permitted River Water Users - A principal difficulty in characterizing the potential
effects on non-permitted users was locating those users; agency listings of such users are
not available. Permits for river water use are required only when certain withdrawal
thresholds are reached. Twenty-five non-permitted users along the affected reaches of
the two rivers were located and interviewed. Most of the non-permitted group use the
water for watering lawns, private landscape, or relatively small-scale fruit and vegetable
plots. Nine of those interviewed reported using the water for livestock. Water supply
alternatives identified included a change to less sensitive crops, private well installation,
connection to municipal or rural water supply systems, and relocation.

Natural Resources

The determination of effects from operating an outlet from Devils Lake is dependent on
the conditions assumed to persist into the future and the location of the outlet. These two
conditions affect the quality of the water to be discharged into the Sheyenne River and
flows that are in the Sheyenne River, which in turn affects the assumptions concerning
the operation of an outlet. Until as late as September 2001, the analysis of impacts on
natural resources assumed that the outlet would originate in West Bay. Because of the
uncertainty as to which outlet operation plan would be proposed for design, 300 cfs or
480 cfs - constrained or unconstrained, the analysis of natural resources effects was
designed to bracket the potential effects for the two moderate lake scenarios selected for
analysis. Analysis design assumed that if drier conditions persisted (the 1450 lake
elevation trace), operation of a 300-cfs outlet, constrained by water quality and channel
capacity, would reflect the lower limits of the potential effects. If wetter conditions
persisted (the 1455 lake elevation trace), it was assumed that the operation of a 480-cfs
outlet, unconstrained by water quality or channel capacity, would reflect the potential
upper limits of the operation of an outlet.

The best outlet plan, the Pelican Lake 300-cfs/300-mg/1 sulfate constrained outlet plan,
does not originate in West Bay and falls somewhat outside the bounds of this analysis.
The water quality effects on aquatic resources would likely be very similar to those
identified with the West Bay 300-cfs outlet, constrained by water quality and channel
capacity. However, since a Pelican Lake outlet captures the fresh water flowing into
Devils Lake, the outlet would have substantially higher flows, and the effects of
increased flow on aquatic habitat in the Sheyenne River would likely be closer to the
effects identified with the West Bay 480-cfs outlet. In lieu of additional detailed
modeling, the water quality effects of the 300-cfs constrained operation and the flow
effects of the 480-cfs unconstrained operation were used to evaluate the potential effects
of the Pelican Lake outlet on aquatic resources.

The adopted approach may underestimate the in-lake effects, since the amount of fresh

water entering Devils Lake would be less than that assumed in previous evaluations.
Likewise, downstream effects may be slightly overestimated. However, this analysis
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does identify the areas and relative degree of expected impacts that could be expected
with the Pelican Lake outlet, and is the appropriate level of detail for decision-making at
this time. Additional analysis, and possibly additional NEPA documentation, would be
needed to address any changes in operation or mitigation features.

Devils Lake Effects

Water Quality and Hydrology

The effects of an outlet on Devils Lake elevations and water quality for a wet scenario
and moderate future are shown in Appendix A. The information shows that there would
be little effect on TDS and sulfate levels in the lake. If wet conditions prevail, the lake
would reach lower levels and water quality conditions about 3 years sooner than if no
outlet had been operated. The effects are more pronounced and quicker under dry
conditions. Appendix A provides data on water levels and water quality under various
conditions with and without an outlet. Peak readings may vary slightly from those
presented in the Fish and Wildlife Service Coordination Act Report because of data taken
from different river mile locations when running the HEC 5Q model. These differences
do not affect the results of the impact analysis.

Aquatic Impacts

Overall, the operation of a Pelican Lake outlet from Devils Lake would have some effect
on the availability, quality and recovery of both aquatic and terrestrial habitat in and
around Devils Lake. These changes are associated primarily with the timing of specific
habitat conditions at most elevations in and around Devils Lake, and are not considered
to be of sufficient magnitude as to appreciably affect the terrestrial or aquatic biological
productivity.

Using the 1455 scenario as an example, the operation of an outlet may affect the eventual
elevation that the lake reaches by about 3 feet. This would reduce the amount of
terrestrial habitat affected by rising levels. Operation of an outlet would also reduce the
amount of time some vegetation is inundated since the lake would recede quicker, which
may hasten successional recovery. A review of the various lake trace simulations
indicates that while water would recede off inundated terrestrial habitat as much as 7
years earlier with the operation of an outlet, generally the difference at most elevations is
2 to 3 years. This is not considered to represent an appreciable change in habitat quality
or availability when compared to the without project condition.

An outlet would have a similar effect on the availability and quality of aquatic habitat in
Devils Lake. The accelerated decline in the lake elevation would represent a loss of
spawning or nursery habitat earlier than expected, but again only a 2- to 3-year difference
at most elevations when compared to the without-outlet condition. Water quality
simulations for the Pelican Lake alternative indicate that operation of an outlet would
result in an increase in TDS levels, but not of such magnitude as to appreciably affect the
aquatic resource in Devils Lake.
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Terrestrial Resources

Construction of an outlet would have limited short-term effects on natural resources
along the outlet alignment. Above Minnewaukan, the open channel would parallel
Highway 281 and would be lined, if needed, to avoid any groundwater effects on
wetlands. Most of the area along Highway 281 is currently open water. There is limited
channel excavation needed along Highway 281 to connect to the pumping station. Land
use along other portions of the alignment is primarily cropland or grassland. If any
wetlands are impacted they would be restored when outlet operation ceases resulting in
no impact. Use of a buried pipeline along most of the route would result in minimal
effects to natural resources. This is considered a temporary impact and does not require
mitigation.

As part of the outlet, about a 60-acre re-regulation reservoir is needed near the divide to
the Sheyenne River. The present design impacts less than 2 acres of wetland. The
remaining land use is primarily grazed or hayed grassland. If any Fish and Wildlife
Service wetland easements are impacted along the outlet alignment, they would be
compensated for in accordance with the Refuge Improvement Act. This would be
investigated when the final design is prepared.

An outlet would result in lower lake levels around Devils Lake, which would hasten
succession. This would result in benefits to terrestrial habitat and wildlife populations at

the expense of aquatic habitat and populations.

Upper Basin Effects

The Dry Lake diversion feature of the plan would divert additional water into the Chain
of Lakes upstream of Pelican Lake. This would occur primarily during drier conditions
or when there is lower flow in Mauvais Coulee. Additional flow may result in higher
lake levels for a longer period of time, which could affect habitat conditions for
waterfowl, primarily in the Lake Alice National Wildlife Refuge. A determination of
compatibility with refuge operations would be requested from the U.S. Fish and Wildlife
Service when a more detailed design is completed.

An alternative to the use of the chain of lakes is a diversion channel directly from Dry
Lake to Mauvais Coulee. This alternative would be pursued if compatibility with the
Lake Alice Refuge were determined to be an issue. The channel would be constructed in
grassland, cropland, and wetland. Impacts would include loss of habitat and associated
wildlife values. There would be no effect to the upstream lakes including Lake Alice.
This alternative to the Dry Lake feature has not been fully designed or evaluated.
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Shevenne River Effects

Flow

Operation of the Pelican Lake outlet would result in a substantial change in the flow
regime of the Sheyenne River. Discharges of up to 300 cfs over a major portion of the
summer would represent a five- to tenfold increase in summer/fall flows along the
Sheyenne River. Increased flows throughout the summer would result in changes in river
stage on the Sheyenne and Red Rivers. The approximate changes in river stage at various
locations are as follows: 1.5 feet at Sheyenne, 1 foot at Cooperstown and Valley City, and
0.5 foot at Lisbon, Kindred, Oslo, and Grand Forks and at the international border. These
stage increases would result if the flow stays within the channel.

Examples of the amount, duration, and timing of flow from Devils Lake are presented in
Figure 6-2 (shown for the Cooperstown area along the Sheyenne River). This indicates
when an outlet would be operating. It shows that the outlet could result in up and down
flows with sudden and extreme fluctuations in flow for much of a 50-year period of
operation. These are the types of situations that make it difficult for species to adapt to
habitat conditions. See Appendix A for more information on water quality and flow at
various control points along the Sheyenne and Red Rivers.
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Figure 6-2: Devils Lake Outlet Flow

Figure 6-3 shows a typical operation year. The base flow shows a peak in the spring with
lower flows in the summer, fall, and winter. The outlet flow begins on 1 May and flows
at or very near capacity through most of the summer when the Pelican Lake water is fresh
and flows in the Sheyenne River can be used for dilution. During the fall and winter,
flows decline. Outlet operation ceases on 30 November.
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Water Quality

The operation of an outlet would increase the level of constituents in the Sheyenne and
Red Rivers. On the Sheyenne River, water quality standards are not exceeded but there
are significant increases in, for example, TDS, sulfate, and chloride levels. Chloride
concentrations would increase from 100 to 600 percent over the baseline on the Sheyenne
River, but would still be below the 100 mg/1 standard. The outlet would exceed standards
for TDS on the Red River. Loading and concentrations for many constituents could
exceed the 15-percent limit established for antidegradation by the State of North Dakota.
Results from nutrient modeling indicate that nutrient loading could increase significantly.
The changes in water quality constituents and nutrients would violate the State of North
Dakota’s antidegradation policy and the objectives under water quality promulgated by
the International Joint Commission. See Chapter 4 of this report and Appendix A for
more detailed information on water quality and nutrient modeling and results.
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Figure 6-3: Outlet Flow at Cooperstown- Year 2017

Operation of a Pelican Lake outlet would affect both the water quality aspects and the
physical characteristics of aquatic habitat on the Sheyenne River. While water quality
constituents would not exceed tolerance levels for aquatic fauna in the Sheyenne or Red
River, many constituent levels would be dramatically increased over baseline conditions.
Water quality modeling indicates that the levels of these constituents would increase as
much as 100 percent during pumping. Appendix A contains additional information on
water quality for different lake levels and locations.

Geomorphology

Under the moderate climate pumping scenarios, top widths are expected to change only
slightly from no pumping futures: up to 3 feet for the 300-cfs outlet alternative.
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Adjustments in channel slope and channel bottom are also expected to be very minor.
For the future outlet conditions, changes to channel meander length would be up to
30 feet different and up to 14 feet different for amplitude from the without-project
conditions.

Studies have indicated that the operation of an outlet could result in changes in channel
width, and in meander length and amplitude. Depending on location, channel widths on
the Sheyenne River could change by as much as 3 feet on reaches below Baldhill Dam, to
as much as 9 feet at some locations on the Sheyenne River above Baldhill Dam.
Modeling results have indicated that there would be no change in stream meander length
or amplitude over the base condition downstream of Lake Ashtabula. On the upper
Sheyenne River, meander length could decrease in some reaches by as much as 44 feet,
and meander amplitude by as much as 14 feet. Overall, this would represent less than a
5-percent change over the future without-project conditions.

The changes in flow duration, stage, and frequency would result in an increase in erosion
and sedimentation on the Sheyenne River. For the natural resource analysis, it was
assumed that erosion and deposition would be of equal magnitude. Modeling efforts,
however, did not consider the potential change in erosion due to changes in vegetation
characteristics along the banks of the Sheyenne River. It is probable that increased river
stages during the growing season would result in the loss of vegetation along the lower
portions