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ABSTRACT
Reservoir Sedimentation: The Economics of Sustainability

Matthew William George
Department of Civil and Environmental Engineering, BYU
Master of Science

Despite mounting demand for a more sustainable worldwide water supply system,
available reservoir capacity is relentlessly diminishing due to sedimentation. This fact, coupled
with a decrease in the rate of dam construction, indicate an impending water supply dilemma. In
the future, dams should be designed following a life cycle management approach rather than the
typical short-sighted design life technique.

Neither sustainable reservoir lifespans nor intergenerational equity is achieved through
conventional cost-benefit analyses (CBA), which render all benefits and costs projected to occur
more than several decades into a project as negligible. Consequently, future expenditures,
including dam decommissioning or retrofitting with sediment management facilities, are
regarded as non-factors in an analysis. CBAs have also historically failed to account for the
impacts of sedimentation on infrastructure and the environment over time.

Alternatives to the traditional application of the CBA do exist, however. These include
dam owners establishing retirement funds or insurance policies, beneficiaries paying for
rehabilitation or maintenance, and economists incorporating infrastructure damages and
potentially declining discount rates into their analyses.

To analyze the disadvantages of not managing sediment, a case study of costs caused
from sedimentation impacts at Gavins Point Dam was performed. Impacts from sedimentation at
Gavins Point Dam include, among many others, upstream municipal flooding and downstream
bank stabilization and sandbar construction. The financial analysis considered the time value of
money and showed that the value of expenditures to resolve sedimentation impacts is equivalent
to 70% of the original construction cost. Including the costs of additional impacts would amplify
this result. Design and operations decisions at Gavins Point Dam could have been drastically
different, leading to a more sustainable project, if these expenditures from sedimentation impacts
had been included in the initial economic analyses.

It is recommended that multidisciplinary discussions occur at multiagency levels to
consider changes to traditional CBAs for long-term water supply projects. These discussions
should investigate the creation of funding to address sediment management at existing dams. The
frequency of bathymetric surveys should also be increased, which would lead to a better
understanding of the condition of our infrastructure. By pursuing these recommendations and
integrating the aforementioned alternatives to the CBA, economic studies for reservoirs will be
more accurate, reservoir lifespans will be more sustainable, profits will be extended indefinitely,
and the economic burdens passed to future generations will be lessened.

Keywords: reservoir sedimentation, sustainability, economics, infrastructure
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1 INTRODUCTION

With an ever-increasing global population, mounting demand exists for a more
sustainable water supply system. Despite this demand, worldwide water storage capacity is
relentlessly diminishing due to reservoir sedimentation (Annandale 2013, Juracek 2014). Neither
sustainable reservoir lifespans nor intergenerational equity is achieved by use of traditional
economic analyses of reservoirs because of the application of conventional cost-benefit analyses
(CBA). The CBA renders benefits more than a few decades into the future as negligible, causing
future expenditures, including costly dam decommissioning or retrofitting with sediment
management facilities, to be seen as non-factors in the design stage—despite the large cost that
will be placed on the future generation. Furthermore, the CBA has traditionally overlooked
infrastructure and environmental damages caused by reservoir sedimentation. By incorporating
alternatives to the traditional CBA, such as declining discount rates and comprehensive studies
of sedimentation impacts, economic analyses for reservoirs will be more accurate, reservoir
lifespans will be more sustainable, profit horizons will be extended, and the economic burdens
placed upon future generations will be lessened. The purpose of this paper is to demonstrate that
current operational practices at dams in the United States are not sustainable and that

sustainability will require a modified application of the CBA.
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2  WHAT DOES SUSTAINABILITY MEAN FOR RESERVOIRS?

Dam construction creates a valuable resource of stored water but disturbs the natural
sediment equilibrium present in typical streams and rivers. The reservoir upstream from the dam
traps sediment transported as bedload as well as a portion of the suspended sediment, present due
to the decreased flow-through velocity. Over time, the deposition of sediment extends upstream
of the dam, resulting in decreased channel capacity and a loss of storage space within the
reservoir (Hotchkiss and Bollman 1996). Stream reaches downstream from dams often incise
into the existing channel or produce coarser grain size distributions due to a lack of sediment
passing the dam. Figure 2-1 depicts a typical reservoir’s sediment profile. Note that the coarser-
grained material is deposited in the upper region of the reservoir, forming a delta. The finer-
grained sediments are carried further and accumulate closer to the dam itself. Severe problems
related to sedimentation can appear after only a small percentage of lost storage capacity due to
the sediment imbalance on either side of the dam (Morris and Fan 1998). Other damages related
to within-reservoir sedimentation, upstream sedimentation, and downstream scour will be

identified and examined in more detail later.
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Figure 2-1: A typical reservoir’s sediment profile (Randle and Ferrari 2010).

In light of the continual process of sediment transport in streams and rivers, it would
seem logical to design dams to pass sediment downstream indefinitely. Such has not been the
case, however, as dams have typically been designed to create a storage volume sufficiently large
to contain estimated sediment deposits for 50 to 100 years. This period, known as the economic
life of the project, is a result of the conventional application of the cost-benefit analysis (Morris
and Fan 1998). The benefits of water projects, ranging from irrigation water and hydropower
generation to flood control and recreation, are each linked to the reservoir’s economic lifespan
(Palmieri et al. 1998).

A sustainable approach must include a sediment management plan to either directly
address the mitigation of sediment or provide a fund with sufficient money to do so later.
Otherwise, a filled reservoir with minimal project benefits becomes an economic burden on the
following generation. This burden entails the weighty decision to either abandon the dam,
decommission it, or retrofit it for sediment management. The former, “do nothing” approach
involves safety and legal concerns, while the latter two approaches will incur large costs

(Thimmes et al. 2005, Engberg 2002, Palmieri et al. 2003). A sustainable reservoir would
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theoretically have an indefinite design life. As is, most dams do not have the necessary facilities
for such a task. In order to promote long-term economic viability, dam owners (e.g., hydropower
companies) and legislative bodies are encouraged to reconsider the traditional, short-sighted
reservoir design approach. See Appendix A for further discussion on sustainable design through

a life cycle management approach.
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3 IS THERE A SEDIMENTATION PROBLEM?

Because all rivers transport sediment, dams disrupt the sediment load equilibrium in
natural waterways. Evaluating the extent of this disruption is important for predicting

sedimentation rates and establishing sediment management plans.

3.1 Bathymetric Surveys

Determining the current capacity of a reservoir requires performing a bathymetric survey.
Consistently performing subsequent surveys allows for comparisons between the results, which
reveal the change of available storage capacity in the reservoir. The change in capacity over time
can be used to predict regional sedimentation rates. Such rates are valuable for future operations
and maintenance considerations. Unfortunately, a recent analysis of bathymetric surveys of
reservoirs in the United States revealed that a reservoir’s most recent survey is, on average, more
than two decades old (Podolak and Doyle 2015). Nevertheless, certain reservoirs have been
surveyed more consistently. Data from these reservoirs in conjunction with sedimentation rate
predictions allow for generalized estimations regarding sedimentation conditions on worldwide

and nationwide scales.
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3.2 Worldwide Storage

The International Commission on Large Dams has estimated that there are more than
42,000 large (over 15 meters tall) dams on the planet and several times as many smaller
structures (ICOLD 1988). The resulting worldwide storage capacity and rate of storage loss are
approximately 7,000 cubic kilometers and between 0.5% and 1% annually, respectively.
Combating this rate of loss corresponds to adding about 50 cubic kilometers of storage per year
worldwide, with a replacement cost of approximately $13 billion each year in 2003 dollars, or
nearly $18 billion in 2015 dollars (Palmieri et al. 2003). A continuously increasing global
population exacerbates this situation further. As population rises, demand for water (and thus,
water storage) also rises, despite the dwindling worldwide storage capacity (Annandale 2013,
Juracek 2014). A decrease in the rate of dam construction coupled with reservoir sedimentation
caused the global net reservoir storage capacity to begin declining in 1995 (Kondolf et al. 2014).
If society continues allowing reservoirs to shrink, the demand for water will eventually overcome
the supply, creating a worldwide water crisis (Annandale 2013).

Certain reservoirs are more susceptible to sedimentation than others. For example, the
Welbedacht reservoir in South Africa lost 86% of its original storage volume between 1973 and
2005. The first three years of the reservoir’s life resulted in a loss of one third of the storage
capacity (Huffaker and Hotchkiss 2006). In addition, the Tarbela reservoir in Pakistan traps a
significant amount of sediment from the Indus River. Its original volume was reduced by 20% in
the first twenty years of operation (Palmieri and Dinar 2001). An extreme case occurred in
Venezuela, when the Camaré reservoir lost all of its available storage space to sedimentation in
less than 15 years (Morris and Fan 1998). It is obvious that the economic benefits of such

projects were compromised as a result of sedimentation.

www.manaraa.com



3.3 Storage in U.S. Reservoirs

This phenomenon occurs within the United States as well. The Zuni Dam in New Mexico
lost 80% of its capacity in a period of about 25 years (Nordin 1991). The majority of the United
States west of the Mississippi River experience sedimentation rates greater than 1.2% per year;
many of these states suffer from an average storage loss rate even greater than 2% (Graf et al.
2010). This is particularly concerning, as the western states are highly dependent on reservoirs
for their water supply.

The National Inventory of Dams, an online database maintained by the United States
Army Corps of Engineers, estimates that there are more than 87,000 dams over 7.5 meters tall in
the United States (NID 2015). These dams, which were primarily constructed between 1950 and
1980, have a resulting average age of 55 years. A prominent concern with old dams, besides
safety, is that sediment will eventually fill the anticipated dead storage zone and begin to
interfere with the lowest outlets on the structure. Most dams were designed with an intended
lifespan of 50 to 100 years. Sedimentation rates typically vary from the estimates used during the
design stage, causing some dams’ lowest outlets to plug earlier than expected (Podolak and
Doyle 2015). Tim Randle, group manager of the Bureau of Reclamation’s (Reclamation)
Sedimentation and River Hydraulics Group, has provided a spreadsheet documenting each
Reclamation reservoir’s age and other pertinent facts. A simple spreadsheet analysis showed that
the average age of Reclamation dams is 67 years old and that within 25 years, one third of
Reclamation dams are predicted to experience issues related to sediment reaching the lowest
outlets (Tim Randle, personal communication, January 20, 2015). Decisions must be made in the

near future regarding how to manage sediment trapped within these reservoirs.
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3.4 Physical and Environmental Impacts

Besides the aforementioned concerns regarding lost storage space, sedimentation also
damages infrastructure and the environment. The Aswan Dam in Egypt has reduced sediment
flow down the Nile River by 98% (Schwartz 2005). This has caused the Nile Delta to erode at
rates as high as 125 to 175 meters per year. The Mississippi River Delta also suffers significant
erosion because of the many dams and locks upstream (Schwartz 2005). Of the 33 major deltas
found worldwide, 24 are currently shrinking because of reservoir sedimentation processes
trapping sediment behind dams. These coastal regions will be particularly vulnerable to
disastrous flooding as the coastlines continue to erode and the sea level rises an expected 0.46
meters by 2100 due to climate change (Kondolf et al. 2014). There are also significant
infrastructure and environmental concerns upstream of the coast due to reduced riverine
sediment loads.

After the loss of only a small percentage of storage capacity, severe problems related to
sedimentation can appear (Morris and Fan 1998). Hotchkiss and Bollman identified such impacts
of sedimentation, which include main stem and tributary aggradation upstream and degradation
downstream (1996). Secondary and tertiary impacts upstream of the reservoir include increased
flood frequency and a rise in groundwater levels followed by concomitant crop failures.
Downstream impacts include stream channel instability, loss of access to diversion works,
undermining bridge piers and abutments, and altered fluvial geomorphology. Restoration of
these non-storage related damages can be extremely costly and their effects are not included in
economic analyses that justify initial construction. Appendix A contains additional information

about these overlooked costs and the impacts of sedimentation.
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It is understood that the total elimination of sedimentation is neither viable nor possible.
As such, sediment must be managed and preventative measures must be taken in order to
alleviate the continual loss of reservoir storage space. Nevertheless, many reservoirs have
neglected implementing sediment management practices to counteract the previously mentioned
consequences (Kondolf et al. 2014). A warning in the Reservoir Sedimentation Handbook states
that the “sudden loss of the world’s reservoir capacity would be a catastrophe of unprecedented
magnitude, yet their gradual loss due to sedimentation receive little attention or corrective action”

(Morris and Fan 1998). This is clearly a significant environmental problem.
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4 THE COST-BENEFIT ANALYSIS

4.1 A History of the Cost-Benefit Analysis

The cost-benefit analysis (CBA) is a measure that determines the cost effectiveness of
available options in order to evaluate whether the net benefits outweigh the costs. It is employed
to balance society’s interests as a whole, rather than just those of an individual (Turner et al.
1993). CBAs have undergone significant changes in the United States from their beginnings in
the United States Army Corps of Engineers’ Federal Navigation Act of 1936. This act specified
that if the projected benefits outweighed the costs, then the project could be pursued (Crabb and
Leroy 2008). By 1960, many guidelines were used amongst federal agencies regarding benefit
and cost categorization and evaluation, including the Federal Interagency River Basin
Committee’s Green Book, the Bureau of Budget’s Budget Circular A-47, and various
organizations’ internal standards and procedures (Hanley and Spash 1993, Hufschmidt 2000).
Budget Circular A-47 was particularly conservative through its focus on national economic
efficiency and the use of discount rates to emphasize a 50-year horizon for projects (Hufschmidt
2000).

Mounting academic concern led to the scrutiny of these techniques, resulting in the
Bureau of Budget organizing a panel of consults to improve federal economic analyses
(Hufschmidt 2000). The result was Senate Document No. 97, which was adopted in 1962 and

ultimately retained several conservative aspects of the former techniques, including discount

10

www.manaraa.com



rates (Hufschmidt 2000). Nevertheless, this document expanded its scope from national
economic development to include the “preservation of aesthetic and cultural values”
(Hufschmidt 2000). This expansion in scope was further developed in subsequent revisions to
economic policy and is currently referred to as “environmental quality” in analyses (Hanley and
Spash 1993). Prior to the 1970s, CBAs largely ignored the environmental impacts of projects
(Hanley and Spash 1993).

The current policy guiding CBAs is Economic and Environmental Principles and
Guidelines for Water and Related Land Resources Implementation Studies, approved in 1983
(Hufschmidt 2000). Modifications and additional standards have been established since 1983,
with the most applicable being the recent memorandum on “Incorporating Ecosystem Services
into Federal Decision Making” (Donovan et al. 2015). This memorandum directs agencies to
“incorporate the value of natural, or ‘green,’ infrastructure and ecosystem services into Federal

planning and decision making” (Donovan et al. 2015).

4.2 Common Criticisms

The use of the CBA to evaluate long-term environmental projects has long been
scrutinized (Lind 1995). Ackerman explains that the arbitrary assignment of monetary values for
the “priceless” (e.g., human lives, environmental protection, etc.) does not represent reality and
that biased groups can sway the results of an analysis (2008). He concludes that the CBA, despite
meticulously identifying costs, fails to capture the complex relationships between our society,
our economy, and our environment (Ackerman 2008).

The other prevailing criticism of the CBA, and a focus of this paper, is directly related to
the use of constant discount rates. Discount rates account for the time value of money, which is

the concept that a certain amount of money in the present is considered to be worth more than the

11
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same amount in the future because it could have been invested and earned interest over time. As
part of the CBA, present values are calculated for all future values using a standard discount rate.
Nearly all future benefits and costs beyond 30 years are inconsequential. Consequently, the
present-oriented focus of these analyses is referred to as “the tyranny of discounting,” or
intergenerational inequity (Pearce et al. 2003, Turner et al. 1993). This tyranny has three results:
(1) damages to infrastructure and the environment occurring in the future have present values
considerably smaller than the actual damage done, (2) projects with benefits that are beyond 50
years in the future are difficult to justify, and (3) exhaustible resources are more easily abused in
the present (Turner et al. 1993). As such, discounting seems to be counter-intuitive with regard to
achieving sustainable development (Pearce et al. 2003).

Some critics have purported that discounting should not be used at all. This, however, is
essentially discounting with a zero percent rate and implies that our generation’s needs are
meaningless compared to those of people living hundreds or thousands of years in the future
(Pearce et al. 2003). If this was true, and assuming a positive interest rate in the general
economy, then society would save its resources and invest on behalf of the next generation. The
following generation would act likewise for the ensuing generation, and so on and so forth
(Pearce et al. 2003). Nevertheless, there are some cases where a zero percent rate could be
justified. For example, federal government defense and intelligence operations oftentimes only
consider inflation rates over time (Gus Williams, personal communication, May 23, 2016). In

general, completely eliminating discounting is not a solution to the tyranny of discounting.

4.3 Sustainable Development
A common description of sustainable development comes from the Brundtland

Commission (1987): “Humanity has the ability to make development sustainable to ensure that it

12
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meets the needs of the present without compromising the ability of future generations to meet
their own needs.”

Resolving sustainability with discounting is difficult because the underlying rationale for
discounting is to more highly value the present, without anticipating being fair to future
generations (Turner et al. 1993). While sustainable development is not the principal purpose of
discounting in the CBA, alternatives do exist to the traditional CBA approach that can lead to the
sustainable development of resources. These alternatives will be detailed in the following
chapter.

As is, many issues with detrimental long-term effects that require action in the present are
largely ignored because of the economic results based on a certain discount rate (Guth 2009,
Pearce et al. 2003). For example, both nuclear waste storage and climate change mitigation are
long-term problems that will severely affect ensuing generations unless action is taken in the
present. These concerns are all issues of intergenerational equity (Lind 1995). Reservoir

sedimentation is also an intergenerational issue affected by economic analyses and legislation.

4.4 What Contributes to Short-Sighted Design?

The standard 50- to 100-year reservoir design life is a result of using the traditional CBA
to determine present values in an economic study. As discussed previously, the policy guiding
Congress during the 1950s and 1960s emphasized a short-term horizon for projects through the
use of constant discount rates and was criticized by many water project proponents as severely
limiting (Hufschmidt 2000). This time period was when the vast majority of dams in the United
States were either built or designed (as illustrated by Figure 4-1), meaning that most of our
presently functioning dams were approved based on a relatively short design life (NID 2015,

Hufscmidt 2000). This type of economic analysis heavily favors projects that avoid large initial

13
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costs while promising many short-term benefits, effectively eliminating long-term reservoir
projects that require the installation of sediment management facilities as part of the capital cost

(Hotchkiss and Bollman 1996).

Dams By Completion Date
19768

Figure 4-1: History of dam construction in the United States. Note: dam must meet at least one
of the following criteria: (1) high or significant hazard classification; (2) equal or exceed 7.62
meters in height and 18,502 cubic meters in storage; or (3) equal or exceed 61,674 cubic meters
in storage and exceed 1.83 meters in height (NID 2015).

14
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S ALTERNATIVES TO THE TRADITIONAL COST-BENEFIT ANALYSIS

There are several financial alternatives available to supplement or modify the traditional
application of the cost-benefit analysis (CBA) that will either foster more sustainable reservoirs

or mitigate the economic burden passed to future generations.

5.1 Retirement Fund and Insurance Policy

If sediment is not managed at a site, then once the economic benefits from the dam are
diminished or exhausted (i.e., the reservoir has become silted in), a decision must be made
regarding the structure. The available options are: (1) abandoning the dam, (2) decommissioning
the dam, defined as removing a dam either completely or partially (Committee on Dam
Decommissioning 2015), or (3) implementing a sediment management plan, which may require
retrofitting the dam with sediment management facilities (Engberg 2002). The latter two options
are very expensive, while the first option entails a higher degree of risk. Decommissioning dams
has become more common in recent years, despite the many challenges unique to each dam site
(Graf 2002). Unfortunately, most dams have been built without a plan to either manage the
sediment or retire the facility (Engberg 2002).

Palmieri and Dinar suggest that a retirement fund be established throughout a dam’s
lifespan to eventually pay for decommissioning (2001). They argue that if the salvage value of a

dam is expected to be negative (as most eventually will be if sediment management has not been
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considered), then a certain amount of the net monetary benefits generated should be set aside on
a consistent basis to pay for retirement or retrofitting for sediment management. As is, original
dam owners are typically not held liable for such costs since they sell the project as benefits
begin to decline. Retiring dams is not as sustainable as managing the sediment to promote an
indefinite lifespan; nevertheless, a retirement fund would relieve economic stress on future
generations.

A related suggestion encourages dam owners to invest in an insurance policy. The policy
would provide the current owner protection against unexpectedly large costs associated with

decommissioning (Palmieri and Dinar 2001).

5.2 User Fees

A recent report written by the United States Army Corps of Engineers’ (Corps)
Committee on Water Resources Science, Engineering, and Planning supports the beneficiary
pays principle (2013). That is, the users of the resources generated by a dam should be
contributing to the necessary costs for operation, maintenance, and rehabilitation. Payment for
physical and environmental damages is a sensitive topic and is not always the solution for these
issues. However, when natural resources are mismanaged and there are environmental impacts
and damages to infrastructure that were unaccounted for in the preliminary economic analysis,
there is increasing justification for user fees (Engel et al. 2008).

Implementing said user fees would require educating policymakers and citizens alike. By
limiting government subsidies and passing costs to the users, the community would be able to
help contribute to the sustainability of infrastructure, water supply, and energy production for

their posterity.

16

www.manaraa.com



5.3 Declining Discount Rates

Besides strictly monetary alternatives, modifying aspects of how the CBA itself is
performed can affect the resulting policy decision. As previously mentioned, discount rates
incorporate the time value of money into economic analyses. The traditional CBA uses a set
discount rate, dependent on government regulations; discount rates can vary significantly from
country to country (Evans and Sezer 2002). The higher the discount rate, the more quickly future
benefits and costs become negligible in an economic analysis. For example, discounting $1.00
over 75 years at a typical 5% discount rate yields a present value of $0.03, while using a 2% rate
gives a present value equal to $0.23, almost eight times larger than the 5% rate value. When
these rates are applied to large-scale projects, the discount rate becomes critical in determining
whether to pursue the project or not.

To avoid the present-oriented approach caused by constant discount rates, declining
discount rates can be used (Arrow et al. 2013, Annandale et al. 2016). In a CBA, a declining
discount rate causes the discount rate to decrease throughout the project’s lifespan, resulting in
more prominent future values in the analysis (Oxera 2002). This helps counter the present-
oriented bias of standard discounting and promotes intergenerational equity (Annandale et al.

2016).

5.3.1 Hyperbolic Discounting

For example, a technique known as hyperbolic discounting, which advocates the use of a
declining discount rate to better emulate the way in which humans discount the future, may have
promise. A weight factor can be calculated for a discounted value in the future for any point in
time of an economic analysis by dividing the future value by its original present value. This

weight factor expresses how much the original value is discounted at a certain point in time.
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Figure 5-1 shows the relative discount weight factors for hyperbolic discounting versus
traditional exponential discounting over a 100-year timeframe. The weight factors for future
values are higher for hyperbolic discounting, providing more weight to discounted values in a
CBA. As might be expected, however, the use of hyperbolic discounting introduces new

concerns, such as time inconsistency.
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Figure 5-1: Weight factor comparison for hyperbolic, logistic, and exponential discounting.

5.3.2 Time Inconsistency
Time inconsistency occurs when behavior contradicts a previously made decision (Heal
1998, Pearce et al. 2003). For example, an operating entity or legislative body can designate

money for sediment management, but the ensuing management group might reallocate those
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funds for some other purpose. While time inconsistency is possible even when a decision is made
based on a standard, exponential discount rate, it is less likely because the exponential discount
rate focuses on the short-term results of a project, as discussed previously. The reason it becomes
a problem with declining discount rates is because they increase the importance of future values
in the financial assessment, resulting in decisions that span multiple generations.

By making a self-binding commitment to some decision, a management group would
ensure time consistency (Pearce et al. 2003). This scenario is not plausible, however, because
people continually assess and optimize their financial circumstances. It is actually an undesirable
and unnatural requirement to expect a governing body to make time-consistent decisions when
considering that the individuals composing it do not make such decisions themselves (Heal
1998).

A self-binding commitment that ensures time consistency may not even be optimal, as
additional information could come to light regarding the state of sedimentation within a reservoir
after performing bathymetric surveys. Because policy decisions are rarely optimal at first, it
might even make sense to allow for flexibility in sediment management practices, as long as
some plan is in place, such as a retirement fund, insurance policy, or user fees, to deal with the
impacts of sedimentation.

According to Pearce et al., there is no easy resolution to this issue, but as a practical
matter, time inconsistency is probably no more concerning than other political shifts and external
shocks to the original policy (2003). Nevertheless, standard economic theory and legislative

policy in the United States require that all decisions be made with a time-consistent discount rate.
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5.3.3 Logistic Discounting

Logistic discounting employs a declining discount rate while potentially maintaining time
consistent behavior compatible with standard economic theory (Harpman 2014). It has already
been implemented in a variety of contexts including economics, statistics, population ecology,
and medical research (Harpman 2014). Applying logistic discounting to long-term water
resources projects’ economic analyses may alter project objectives and lead to more sustainable
designs. Figure 5-1 also shows the relative discount weight factors for logistic discounting versus
traditional exponential discounting over a 100-year timeframe. As illustrated in the figure,
logistic discounting assigns a higher discount weight to future values than hyperbolic
discounting.

Figure 5-1 shows that exponential discounting assigns a discount factor of 0.025 as early
as 50 years into the future. This means that a $1,000,000 project benefit or cost incurred 50 years
in the future has a discounted present value of $25,000 in the CBA analysis. Such a discounted
value will largely be ignored, despite the ramifications 50 years later. Logistic discounting,
however, assigns a weight factor of 0.8 after 50 years. That same $1,000,000 value will have an
equivalent $800,000 present value in the CBA, which could affect design and construction
decisions related to that project.

Logistic discounting has the potential, if implemented properly, to limit the tyranny of
exponential discounting and allow for more sustainable long-term water resources projects
(Pearce et al. 2003, Harpman 2014). Additional research in this area is recommended to
determine whether it would be beneficial to implement logistic discounting rates in future CBA

analyses.
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5.4 Complete Cost-Benefit Analyses

For new projects it is now possible to predict potential damages due to upstream
sedimentation and downstream scour. If such expenditures from sediment-related damages were
included in cost-benefit analyses, then it could be economically justifiable to sustainably manage
sediment at dams; this would effectively extend the lifespans for dams indefinitely. Investigating
this claim will require gathering and analyzing economic data regarding the costs of
sedimentation from several projects around the world, as there is little published information
regarding the economics of sediment-related impacts (Palmieri et al. 2003). By collecting these
data, research with more concrete results will be available for consideration as new projects are
designed. These results could sway dam owners or policymakers to proactively manage the
sediment accumulating behind dams in order to avoid similar costs.

Through collaboration with the Corps, financial data was gathered for a project in an
effort to calculate the amount of money spent remediating sedimentation impacts. The following
section contains a case study for Gavins Point Dam that compares expenditures imposed by

sedimentation impacts to the dam’s original construction expenses.

5.4.1 Case Study: Gavins Point Dam

5.4.1.1 Background

Gavins Point Dam was built on the Missouri River by the Corps at the border of South
Dakota and Nebraska, near Yankton, South Dakota. The dam’s construction was approved based
on anticipated benefits from hydropower generation, flood control, recreation, irrigation,
navigation support, and fish and wildlife enhancement (Army Corps of Engineers Omaha

District 2009). According to the Corps, the dam cost $50 million to build, with construction
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beginning in 1952 and operations starting in 1957 (Army Corps of Engineers Omaha District
2009). Sediment management techniques were not considered during the project’s design phase,
as was typical of most dams designed in the United States (Vanoni 1975). The impounded
reservoir, Lewis and Clark Lake, has lost more than 30% of its original storage capacity due to
sedimentation. The construction cost and expenditures caused by sedimentation impacts have
been gathered and converted to present values using economic formulae in order to compare
construction cost to sediment-related damages at a consistent point in time.

Sedimentation impacts upstream of Lewis and Clark Lake have predominantly resulted in
the clogging of municipal water intake structures, increased flood frequency, and heightened
groundwater levels (Army Corps of Engineers Northwestern Division 2006, Carter 1991, Paul
Boyd, personal communication, October 20, 2015). The deltaic deposits have led to clogged
drinking water intakes at Springfield, South Dakota (see Figure 5-2) and have necessitated

extensive redesign projects (Army Corps of Engineers Northwestern Division 2006). Drinking

Figure 5-2: Deltaic deposits in Lewis and Clark Lake near Springfield, South Dakota (Missouri
Sedimentation Action Coalition 2012).
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water has also recently been reported to be of poor quality (Missouri Sedimentation Action
Coalition 2013). The channel aggradation has also caused typical bankfull discharges to spill
onto the floodplain (Hotchkiss and Bollman 1996). As sedimentation continues, the average
flood severity will only worsen, resulting in additional property damages. Decreased clearance
under bridges and frequent roadway maintenance due to perennial flooding damages necessitated
a roadway embankment raise for portions of Highway 12 in 1995 and is now requiring a
complete redesign of Highway 12, which has yet to be completed (HDR Engineering 2015). As
sediment migrated upstream of Lewis and Clark Lake, Niobrara, Nebraska suffered from
heightened groundwater levels that eventually flooded most basements (Carter 1991). The entire
town was relocated to a higher elevation in the 1970s, resulting in a $14.5 million expense that
the Corps partially funded (Carter 1991). The Corps or other entities have also been required to
continually dredge the channel to maintain clearance for watercraft (Army Corps of Engineers
Northwestern Division 2006, Paul Boyd, personal communication, October 20, 2015).

The reservoir pool itself has also experienced sedimentation impacts. Because most
project benefits are directly proportional to available storage capacity in the pool, as a reservoir’s
volume decreases due to sedimentation processes, many project benefits are adversely affected.
As previously discussed, Lewis and Clark Lake’s capacity to retain typical flood events has been
reduced, resulting in a loss of averted flood damage benefits, or an increase in actual flood
damages (Army Corps of Engineers Northwestern Division 2006). Having less storage available
in general can also reduce benefits associated with hydropower generation and irrigation supply
due to the inherent value of storage space. Recreational benefits have been impacted by the
reduced storage capacity through a decreasing water surface area and the burial of boat ramps

and other lake access points (Missouri Sedimentation Action Coalition 2013). After floods in
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2011, the Corps was required to dredge and truck cattails (which were uprooted from the delta in
the upper portion of the reservoir) for 4 months to prevent them from entering the penstocks and
damaging the turbines and other hydromechanical equipment (Paul Boyd, personal
communication, October 20, 2015).

Downstream from the dam, several impacts are apparent. Due to the sediment imbalance
caused by a dam’s obstruction of open channel flow, clear water discharged downstream is
deemed “hungry water.” This type of water tends to impact the downstream riparian habitat by
scouring channel banks and bars and causing erosion. Bank stabilization and sandbar
construction have both been required downstream of Gavins Point Dam (Army Corps of
Engineers Northwestern Division 2006). The sandbar construction is referred to as the Emergent
Sandbar Habitat (ESH) Program and its purpose is to mechanically create quality sandbar habitat
for two endangered species of birds (Missouri River Recovery Program 2016). This requires a
varying amount of annual maintenance dependent on how the sandbar responded to the prior
year’s flows. The Missouri River has also incised downstream of Gavins Point Dam, leading to
undercut and abandoned water intake structures (Army Corps of Engineers Omaha District 1991,
Alexander et al. 2013). The incision has extended into tributaries and has disconnected the
Missouri river from its floodplain, effectively preventing the natural rejuvenation of the
floodplain forest and wetland habitat (Alexander et al. 2013). These impacts have required the
Corps, or some other entity, to continually spend money to mitigate the impacts of
sedimentation. By incorporating sediment management into the project’s initial design, these

costs could have been avoided.
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Despite the numerous impacts that sedimentation processes have triggered at Gavins
Point Dam, costs for only a few of the damages were available. Other expenditures were

excluded because of either lack of data availability or time constraints.

5.4.1.2 Economic Analysis

To compare monetary values over a long time horizon, the values need to be converted to
their equivalent worth in a specific year. For this study, the year 2015 was selected; all values
were converted to their 2015 values by taking into account the time value of money through
discounting. The results of an economic analysis can be altered significantly depending on the
choice of discount rate (Environmental Protection Agency 2014). As of 1974, Section 80 of
Public Law 93-251 requires Congress to set a discount rate for use during each fiscal year (Water
Resources Development Act 1974). However, because Gavins Point Dam’s water project was
approved prior to the enactment of this section of law, there was no congressionally fixed
discount rate in use at that time. Nevertheless, it is known that most water resources projects in
the 1950s used a discount rate between 3.25% and 3.50% (Weisbrod et al. 1978). A discount rate
of 3.50% was used in this analysis as a conservative estimate.

Once the discount rate is selected, converting an expenditure to its corresponding 2015
value is a simple process, as seen in Equation 5-1. Note that in the equation the 2015 value is
treated as a future value because 2015 is in the future when compared to the year of the
expenditure.

FV=PV+x(1+d)" (5-1)

Where:

FV = future value (2015)
PV = past value (between 1957 and 2014)

d = discount rate
n = number of years between FV and PV
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5.4.1.3 Discussion

Table 5-1 contains a summary of expenditures due to sedimentation impacts in 2015
dollars. Documentation regarding each expenditure can be found in Appendix B. It is recognized
that there may be unforeseen benefits that could reduce the economic impact of damages
incurred by sedimentation; these benefits are not quantified in this analysis. It is also worth
noting that this analysis follows the traditional economic approach by considering a discount rate

and not incorporating an inflation rate.

Table 5-1: Expenditures for Sedimentation Impacts at Gavins Point Dam

Expenditure 2015 Value
City of Niobrara Relocation $ 20,328,000
Real Estate Acquisitions for Relocation $ 17,987,000
Highway 12 Maintenance (2004 - 2014) $ 1,659,000
Highway 12 Redesign (Minimum Estimate) $ 161,800,000
ESH Construction / Maintenance $ 56,171,000

SUM § 257,945,000

The aforementioned $50 million construction cost for Gavins Point Dam is equivalent to
$367.7 million in 2015 dollars. The ratio of the sum of costs in Table 5-1 compared to the
construction cost is 0.70. This ratio would likely increase to be greater than 1.0 if the analysis
considered all of the other damages resulting from sedimentation. Design and operations
decisions for Gavins Point Dam could have been drastically different if these future expenditures
from sedimentation impacts had been included in the initial economic analyses.

Incorporating sediment management practices from the beginning of the dam’s lifetime
would have helped avoid substantial financial burdens that are currently present, even though

they would have resulted in a higher upfront capital cost. Figure 5-3 presents a conceptual model
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of this idea. The figure shows that profits can be sustained over a longer time horizon if sediment
is managed, despite the decreased initial profit due to installing sediment management facilities.
Not included in the model, but worth noting, is the fact that profits may even become negative
for a project without sediment management once the reservoir silts in and other damages from
sedimentation occur. Additional research regarding costs due to sedimentation impacts at other
facilities would provide increasing justification for these claims.

Because each reservoir is highly unique based on its bathymetry, geology, hydrology,
watershed characteristics, and hydraulic infrastructure, this report does not suggest certain

sediment management techniques. Literature is available that discusses this topic in depth

(Morris and Fan 1998, Palmieri et al. 2003).

—@— Without sediment
management

—&— With sediment
management

Profit

Time

Figure 5-3: Conceptual model of profit over time for a dam project.

Damages due to upstream sedimentation and downstream scour should be incorporated

into cost-benefit analyses for new projects. If such expenditures from sediment-related damages
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were included in cost-benefit analyses, then it could be economically justifiable to sustainably
manage sediment at dams. By considering these alternatives and modifications to the CBA,
economic analyses for reservoirs will be more accurate, reservoir lifespans will be more

sustainable, profit horizons will be extended, and the economic burdens placed upon future

generations will be lessened.
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6 RECOMMENDATIONS

In 1975, Bondurant warned of the inevitable filling of reservoirs and counseled that if
society still relied on reservoirs in the future, then evaluating and managing the sediment would
be necessary (Vanoni 1975). Bondurant’s warning has largely been ignored; sediment
management practices have not been adapted for the most part, and society still heavily relies on
reservoirs for water supply more than four decades later.

Achieving reservoir sustainability requires a sediment management plan for each dam to
either directly address the mitigation of sediment or provide a fund with sufficient money to
respond to the facility’s condition appropriately. Otherwise, a filled reservoir with minimal
project benefits becomes an economic burden on the following generation. A sustainable
reservoir would theoretically have an indefinite design life. As is, most dams do not have the
necessary facilities for such a task. In order to promote long-term economic viability, dam
owners (e.g., hydropower companies) and legislative bodies are encouraged to reconsider the
traditional, short-sighted reservoir design approach in favor of a life cycle management plan that
incorporates sediment management. The author makes the following recommendations:

e Increase the frequency of bathymetric surveys of state- and federally-owned dams to
better track the rate of reservoir capacity loss.
e Discuss at multiagency levels changes to the traditional cost-benefit analysis for dams

that would produce sustainable designs and include the costs of not managing reservoir
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sedimentation and the means of averting those costs (inclusion of sediment management
alternatives). This will require a multidisciplinary effort.

e Investigate logistic discounting’s potentially time-consistent nature and the feasibility of
incorporating declining discount rates into long-lived water resources projects.

e Consider the creation of funding to address sediment management issues at existing
dams. Such funding could consist of user fees, a retirement fund, insurance policies, or

similar financial practices.
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APPENDIX A. OVERLOOKED COSTS OF DAMS: BARRIER TO SUSTAINABILITY

Abstract

Despite an ever-increasing demand for a more sustainable water supply system,
worldwide storage capacity is relentlessly diminishing due to reservoir sedimentation. Over time,
the deposition of sediment promulgates significant infrastructure damages both upstream and
downstream of the dam, in addition to loss of storage space within the reservoir. The true costs
of such damages are often overlooked and, thus, not included in cost-benefit analyses when
designing dams. In order to promote long-term economic viability, dam owners (e.g.,
hydropower companies) and legislative bodies are encouraged to reconsider the traditional,
short-sighted reservoir design life approach in favor of a life cycle management plan that
incorporates sediment management. By incorporating overlooked costs into economic analyses
and implementing a life cycle management plan, reservoir lifespans will be more sustainable,
profits will be extended indefinitely, and the economic burdens placed upon future generations

will be lessened.

A.1 Introduction
With an ever-increasing global population, mounting demand exists for a more
sustainable water supply system. Despite this demand, worldwide water storage capacity is

relentlessly diminishing due to reservoir sedimentation (Annandale 2013, Juracek 2014). A
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warning in the Reservoir Sedimentation Handbook states that “sudden loss of the world’s
reservoir capacity would be a catastrophe of unprecedented magnitude, yet their gradual loss due
to sedimentation receive little attention or corrective action” (Morris and Fan 1998). Action must
be taken to improve the sustainability of reservoirs and meet the increasing demand for water.
Neither sustainable lifespans nor intergenerational equity is achieved by use of traditional
economic analyses of reservoirs because of the application of conventional cost-benefit analyses
(CBA). The CBA renders any benefits more than a few decades into the future as negligible due
to the use of discount rates when evaluating the time value of money. As a result, most future
costs, including costly dam decommissioning or retrofitting with sediment management
facilities, are seen as non-factors in the design stage—despite the large cost that will be placed
on the future generation. Additionally, infrastructure damages caused by sedimentation in
upstream reaches, downstream reaches, and within the reservoir have typically been excluded
from economic studies. By considering these factors, reservoir lifespans will be more
sustainable, profits will be extended indefinitely, and the economic burdens placed upon future

generations will be lessened.

A.2 Sustainability

Dam construction creates a valuable resource of stored water but disturbs the natural
sediment equilibrium present in typical streams and rivers. The reservoir upstream from the dam
traps sediment transported as bedload, as well as a portion of the suspended sediment, present
due to the decreased flow-through velocity. Over time, the deposition of sediment extends
upstream of the dam resulting in decreased channel capacity and a loss of storage space within
the reservoir (Hotchkiss and Bollman 1996). Stream reaches downstream from dams often incise

into the existing channel or produce coarser grain size distributions due to a lack of sediment
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passing the dam. Severe problems related to sedimentation can appear after only a small
percentage of lost storage capacity due to the sediment imbalance on either side of the dam
(Morris and Fan 1998). Damages associated with upstream deposition, reservoir deposition, and
downstream scour will be identified and discussed in more detail later.

In light of the continual process of sediment transport in streams and rivers, it would
seem logical to design dams to pass sediment downstream indefinitely. Such has not been the
case, however, as dams have typically been designed to create a storage volume sufficiently large
to contain estimated sediment deposits for 50 years. This 50-year period, known as the design
life of the project, is a result of the conventional application of the CBA (Morris and Fan 1998).
The benefits of dams, ranging from irrigation water and hydropower generation to flood control
and recreation, are each linked to the reservoir’s design life (Palmieri et al. 1998).

A common description of sustainability is from the Brundtland Commission Report
(1987): “Humanity has the ability to make development sustainable to ensure that it meets the
needs of the present without compromising the ability of future generations to meet their own
needs.” A sustainable approach for reservoirs would include a sediment management plan to
either directly address the mitigation of sediment or provide a fund with sufficient money to do
so later. Otherwise, a filled reservoir with minimal project benefits becomes an economic burden
on the following generation. This burden entails the weighty decision to either abandon the dam,
decommission it, or retrofit it for sediment management. The former, “do nothing” approach
involves safety concerns, while the latter two approaches will incur large costs (Engberg 2002,
Palmieri et al. 2003). A sustainable reservoir would theoretically have an indefinite design life.

As is, most dams do not have the necessary facilities for such a task. An indefinite design life is
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consistent with an approach known as the life cycle management plan, which will be outlined

more thoroughly later.

A.3 Short-Sighted Design

Large infrastructure projects are commonly designed using a 50- or 100-year lifespan
(Hotchkiss and Bollman 1996). Deciding whether to pursue the project is typically dependent on
an economic analysis that weighs potential project benefits against predicted costs throughout the
project’s lifetime. If the net result is positive, the project is considered to be profitable. This type
of study is known as the CBA.

Because the CBA compares monetary values over a prospective project’s lifespan, future
costs and benefits are discounted in order to express them in present value terms. Discounting
applies a bias toward the present, particularly if a high rate is used, known as the “tyranny of
discounting” (Hufschmidt 2000, Pearce et al. 2003). This renders any benefits more than a few
decades into the future as negligible.

The CBA heavily favors projects that avoid large initial costs while promising many
short-term benefits, effectively eliminating long-term reservoir projects that require the
installation of sediment management facilities as part of the initial capital cost (Hotchkiss and
Bollman 1996). These facilities would not be used extensively in the early years of a project’s
lifespan, causing their installation cost to appear unjustified in a CBA; their derived benefit
would not occur until decades into the future, when project benefits have already been severely
discounted.

Resolving sustainability with discounting is difficult because the underlying rationale for
discounting is to more highly value the present, without anticipating being fair to future

generations (Turner et al. 1993). While sustainable development is not the principal purpose of
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discounting in the CBA, a more comprehensive analysis in conjunction with life cycle

management can lead to the sustainable development of resources.

A.4 Sedimentation Impacts

Reservoir sedimentation is largely disregarded because of the slow rate at which it
advances from one year to the next. Over several decades, however, these minor losses amass
considerably. In addition to loss of storage space within a reservoir, the sediment imbalance
caused by a dam operated without sediment management facilities can damage the environment
and infrastructure both upstream and downstream of the reservoir. The upstream reach will suffer
from aggradation, while the downstream channel will exhibit degradation. In this section, the
damages caused by sedimentation will be presented as occurring in three distinct reaches: (1)

upstream of the reservoir, (2) within the reservoir pool, and (3) downstream of the reservoir.

A.4.1 Upstream Deposition

As sediment deposits in the upper portion of a reservoir, it forms a delta, which will
eventually begin to extend upstream into the channel and its tributaries. The aggradation
experienced in these upstream reaches can cause a variety of problems.

One problem caused by aggradation is the clogging of water intake structures and other
diversions (Hotchkiss and Bollman 1996). This clogging requires either frequent dredging or
redesigning to resolve.

Another common issue upstream of reservoirs is the burial of boat ramps and other access
points to the river. Additionally, deposition causes decreased clearance in the waterway,
restricting boat navigation (Vanoni 1975). Decreased navigational clearance can also affect

military and commercial boating operations and require regular dredging (Garcia 2008).
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Flood frequency also increases as a result of channel aggradation. Typical river
discharges that cause bankfull flow would now spill onto the floodplain (Hotchkiss and Bollman
1996). As sedimentation continues, the average flood severity will only worsen, likely resulting
in property damage.

All of these impacts have occurred upstream of Lewis and Clark Lake, the reservoir
impounded behind Gavins Point Dam on the Missouri River. The dam was built by the United
States Army Corps of Engineers and began operating in 1957. As was typical of most dams
designed in the United States, sediment management techniques were not considered (Vanoni
1975). Sedimentation impacts have resulted in the clogging of municipal water intake structures,
increased flood frequency, and decreased clearance under bridges (Paul Boyd, personal
communication, October 20, 2015). The increased flood frequency eventually required the
complete relocation of the town of Niobrara and Niobrara State Park. Decreased clearance under
bridges has necessitated a redesign of the highway, which has yet to be completed. These issues
caused by unmanaged sediment will require over $160 million to remedy (HDR Engineering

2015).

A.4.2 Reservoir Deposition

The Sedimentation Engineering manual states that “in most storage reservoirs of modern
design, more than 90% of the incoming load is usually trapped” (Vanoni 1975). By capturing
almost all of the bedload and some of the suspended load, storage space within a reservoir
relentlessly dwindles. This affects all benefits associated with the project.

Typical operations at a dam are eventually impacted by clogging of the dam’s intake
structures, interference with gate operations, and, if applicable, abrasion of the hydromechanical

equipment (Garcia 2008). These problems will likely not appear until a reservoir’s dead storage
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has filled in, and the intake structure is at the same elevation as the reservoir’s floor. As storage
volume continues to diminish, available flood storage at the dam is also reduced (Garcia 2008).

As with the upstream reach, the delta in the upper portion of the reservoir can bury boat
ramps and other access points. Recreational boating will be affected as well. Besides limiting
access and boating, the deltaic deposits can negatively impact property values in the area by
converting beach areas into mud flats (Vanoni 1975).

The International Commission on Large Dams has estimated that there are more than
42,000 large (over 15 meters tall) dams on the planet and several times as many smaller
structures (ICOLD 1988). The resulting worldwide storage capacity and rate of storage loss are
approximately 7,000 cubic kilometers and between 0.5% and 1% annually, respectively
(Palmieri et al. 2003). Combating this rate of loss corresponds to adding about 50 cubic
kilometers of storage per year worldwide, with a replacement cost of approximately $13 billion
each year in 2003 dollars (Palmieri et al. 2003). A continuously increasing global population
exacerbates this situation further. As population rises, demand for water (and thus, water storage)
also rises, despite the dwindling worldwide storage capacity (Annandale 2013, Juracek 2014). A
decrease in the rate of dam construction coupled with reservoir sedimentation caused the global
net reservoir storage capacity to begin declining in 1995 (Kondolf et al. 2014). If we continue
allowing our reservoirs to shrink, the demand for water will eventually overcome the supply,
creating a worldwide water crisis (Annandale 2013).

Certain reservoirs are more susceptible to sedimentation than others. For example, the
Welbedacht reservoir in South Africa lost 86% of its original storage volume between 1973 and
2005. The first three years of the reservoir’s life resulted in a loss of one third of the storage

capacity (Huffaker and Hotchkiss 2006). In addition, the Tarbela reservoir in Pakistan traps a
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significant amount of sediment from the Indus River. Its original volume was reduced by 20% in
the first twenty years of operation (Palmieri et al. 2001). An extreme case occurred in Venezuela,
when the Camaré¢ reservoir lost all of its available storage space to sedimentation in less than 15
years (Morris and Fan 1998). It is obvious that the economic benefits of such projects were
compromised as a result of the sedimentation.

While not explicitly occurring within the reservoir, delta starvation is a major result of
sediment being trapped behind dams along river systems. The Aswan Dam in Egypt has reduced
sediment flow down the Nile River by 98% (Schwartz 2005). This has caused the Nile Delta to
erode at rates as high as 125 to 175 meters per year. The Mississippi River Delta also suffers
significant erosion due to the many dams and locks along the river (Schwartz 2005). Of the 33
major worldwide deltas, 24 are currently shrinking because of reservoir sedimentation. These
coastal regions will be particularly vulnerable to disastrous flooding as the coastlines continue to
erode and the sea level rises an expected 0.46 meters by 2100 due to climate change (Kondolf et

al. 2014).

A.4.3 Downstream Scour

Because reservoirs trap the vast majority of transported sediment, water discharging from
a dam is usually very clear. This sediment-starved water will cause scour in the channel
downstream of the dam, unless downstream tributaries provide sufficient sediment to restore
balance (Vanoni 1975).

Scour can cause environmental damages, but it also adversely affects infrastructure. For
example, scour at bridge piers and abutments can lead to the necessity of an eventual bridge

replacement (Hotchkiss and Bollman 1996). Sufficient scour along a channel’s banks could lead
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to a bank failure and collapse, severely damaging property. An extremely expensive repair could
be required, depending on where the scour occurs.

General degradation of the channel bed impacts hydraulic structures. For example,
gravity-fed diversions rely on a certain water surface elevation in the channel to convey water,
but if degradation has caused the profile to lower, then the required amount of water can no
longer be reliably supplied to that diversion (Vanoni 1975). This leads to either abandoning or
redesigning affected water intake structures (Hotchkiss and Bollman 1996).

Channel stabilization of the Colorado River below Parker Dam, completed in 1938 by the
Bureau of Reclamation, cost $16 million plus an additional $5 million to modify the diversion
structure affected by degradation (Vanoni 1975).

All of these impacts, whether upstream, in-reservoir, or downstream, are not typical costs
associated with a dam’s operation. Rather, they represent infrastructure damages caused by a

dam’s operation that should have been considered during the design process.

A.5 Incomplete Nature of Cost-Benefit Analysis

Conventionally, these sedimentation impacts have been unaccounted for when
performing a CBA for dam projects. Not only are the impacts ignored, but the costly decision to
decommission is also excluded from economic analyses (Palmieri et al. 2003). By not factoring
these costs into the decision, it becomes an obvious choice to neglect sediment management
planning. Most dam owners would likely find it economically justifiable to install sediment
management facilities, such as low level outlets for flushing, at the beginning of the project,
rather than waiting for the inevitable expenses incurred by the impacts detailed in the previous

section; larger long-term revenue would be achieved for dam owners as a result. Additionally,
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our water supply would be more sustainable and future generations would not be required to bear
the burden of short-sighted reservoir design lives and the resulting negative consequences.

For new projects it is now possible to project potential damages due to in-reservoir
sedimentation, upstream sedimentation, and downstream scour. These costs should be included
in the CBA to account for a lack of sediment management capability. A better understanding of
the actual damages at existing projects would help justify this claim. Cost estimates for reservoir
sedimentation-related damages will need to be gathered; there is little published information
regarding the economics of such processes (Palmieri et al. 2003). By collecting these data,
research with more concrete results will be available for consideration for new projects. These
results could sway dam owners or policymakers to proactively manage the sediment
accumulating behind dams in order to avoid similar costs.

Nevertheless, Turner et al. argue that the present-oriented nature of the CBA, or the
tyranny of discounting, has three results: (1) damages to infrastructure and the environment
occurring in the future have present values considerably smaller than the actual damage done, (2)
projects with benefits that are beyond 50 years in the future are difficult to justify, and (3)
exhaustible resources are more easily abused in the present (1993). As such, even when
considering all future infrastructure damages, the discount rate may trivialize the future costs to
such an extent that an unsustainable water supply project is still economically justified. In such

cases, economic alternatives do exist that would stimulate intergenerational equality.

A.5.1 Retirement Fund or Insurance Policy
Palmieri et al. suggested that a retirement fund be established throughout a dam’s lifespan
to eventually pay for decommissioning (2001, 2003). They argue that if the salvage value of a

dam is expected to be negative (as most eventually will be if sediment management has not been
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considered), then a certain amount of the net monetary benefits generated should be set aside on
a consistent basis to pay for retirement or retrofitting. As is, dam owners are typically not held
liable for such costs. Retiring dams is not as sustainable as managing the sediment to promote an
indefinite lifespan; nevertheless, a retirement fund would relieve economic stress on future
generations.

A related suggestion encourages dam owners to invest in an insurance policy. The policy
would provide the owner protection against unexpectedly large costs associated with

decommissioning (Palmieri et al. 2001).

A.5.2 User Fees

The “beneficiary pays” principle purports that users of the resources generated by a dam
should be contributing to the necessary costs for operation, maintenance, and rehabilitation
(Committee 2013). Payment by users for infrastructure and environmental damages is a sensitive
topic and is not always the solution for these issues. However, when natural resources are
mismanaged and there are environmental impacts and damages to infrastructure that were
unaccounted for in the preliminary economic analysis, there is increasing justification for user
fees (Engel et al. 2008).

Implementing said user fees would require educating policymakers and citizens alike. By
limiting government subsidies and passing costs to the users, the community would be able to
help contribute to the sustainability of infrastructure, water supply, and energy production for

their posterity.
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A.6 Life Cycle Management

Achieving sustainability for reservoirs will require abandoning the traditional design life
approach and focusing on life cycle management. Life cycle management promotes perpetual
use of infrastructure, rather than designing for a set 50- or 100-year lifespan (Palmieri et al.
2003).

With a reduced number of suitable dam sites, augmenting worldwide reservoir storage by
building new dams will only become more difficult. Maintaining the current storage volume is
essential for existing projects. New dams should incorporate a sediment management plan in the
initial design.

The Reservoir Conservation Manual explains that a design life approach assumes that a
project has served its purpose once the design life period is over, while life cycle management
encourages perpetual use (Palmieri et al. 2003). Life cycle management also allows for more
flexibility during the project’s lifespan through continually assessing the state of the investment
and incorporating external concerns, such as environmental and social issues, as they arise
(Palmieri et al. 2003).

Elected officials and policy-makers are often tempted to only focus on up-front costs
associated with projects but would be prudent to begin thinking more strategically about
maintaining and operating large infrastructure investments (ASCE and Eno 2014). These types
of projects should include the impacts caused by sedimentation as well as potential
decommissioning costs for the facility. Otherwise, water supply infrastructure investments will
not be sustainable and will cost even more for future generations to remedy (ASCE and Eno

2014).
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A.7 Conclusion

In 1975, Bondurant warned of the inevitable filling of reservoirs and counseled that if
society still relied on reservoirs in the future, then managing sediment would be necessary
(Vanoni 1975). Bondurant’s warning has largely been ignored; sediment management practices
have not been adapted for the most part, and society still heavily relies on reservoirs for water
supply more than four decades later.

Sedimentation impacts are present inside of reservoirs as well as in the river reaches both
upstream and downstream. Upstream aggradation can result in clogged intake structures,
decreased navigational clearance, and increased flood frequency, while downstream scour can
lead to abandoned intake structures, compromised channel stability, and damaged bridge piers
and abutments. The loss of storage space within the reservoir itself contributes to a reduction in
all project benefits as well as delta starvation at the coast. Severe problems related to
sedimentation can appear after only a small percentage of lost storage capacity due to the
sediment imbalance on either side of the dam. These types of costly impacts should have been
incorporated in the economic analysis at the beginning of the project but unfortunately were not.
Future projects ought to strive for more sustainable water supply infrastructure investments than
those previously built.

A sustainable approach must include a sediment management plan to either directly
address the mitigation of sediment or provide a fund with sufficient money to do so later.
Otherwise, a filled reservoir with minimal project benefits becomes an economic burden on the
following generation. A sustainable reservoir would theoretically have an indefinite design life.
As is, most dams do not have the necessary facilities for such a task. In order to promote long-

term economic viability, dam owners (e.g., hydropower companies) and legislative bodies are
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encouraged to reconsider the traditional, short-sighted reservoir design approach in favor of a life

cycle management plan that incorporates sediment management.
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APPENDIX B. GAVINS POINT DAM ECONOMIC ANALYSIS DOCUMENTATION

B.1 Sources of Expenditures for Sedimentation Impacts

Several of the costs that were gathered came as the result of a Freedom of Information
Act (FOIA) request from the United States Army Corps of Engineers’ Omaha District Office
Counsel through the assistance of Linda Burke. These will indicate FOIA at the end of the

section heading.

B.1.1 City of Niobrara Relocation
See the contract and its revisions on the following pages provided by John Remus of the
United States Army Corps of Engineers. Note that the initial cost is $3 million, but the first

contract amendment changes this value to $5.5 million.
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o,

Contract No. DACWL5-73-C-0008

. CONTRACT FOR RELOCATION
REARRANGEMENT OR ALTERATION OF FACILITIES
(COST REIMBURSABLE)

OWNER AND ADDRESS: THE VILLAGE OF NIOBRARA,
STATE OF NEBRASKA, ACTING
THROUGH ITS VILLAGE
PLANNING COMMISSION

CONTRACT FOR: RELOCATION OF THZ
OF NIOBRARA, NERBR

VILLAGE

AMOUNT (ESTIMATED): $3,000,000 g

PAYMENT: To be made by DISBURSING OFFICER
DEPARTMENT OF THE ARMY
OMAHA DISTRICT, CORPS OF ENGINFERS
601l U.5. POST OFFICE & COURT HOUSE
215 NORTH 17TH STREET
OMAHA, NEBRASKA 68102

The supplies and services to be obtained by this instrument are
authorized by, are for the purposes set forth in, and are chargeable
to the appropriations helow enumerated, the available balance of which
is sufficient to cover the cost thereof: :

96X3121 General Investigatiens (3117)
96X3122 Construction General  (9++%)
343
The work provided for herein is authorized by Public Law g1-611,
9 st Congress, approved 31 December 1970.
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e

Contract No. DACWIS5=73=C-0008

CONTRACT FOR RELOCATION
REARRAMGEMENT (R ALTERATION OF FiCILITIES
{COST RETBURSABIE)

THIS CUITRACT, entered into 72NOV28 between the UNITED STATES OF
AMBERICA (hereinafter called the "Govermment" )s represented by the
Contracting Officer exescuting this contract, and the VILLAGE OF NIOCBRARA,
NEBRASL., a munieipal corporation organmimed and existing under the laws
of the State of Hebraska, with its principal office in le Village &
Nicbrara, State of Nebraska, acting by and throwh its Village Planning
Commission (hereinafter called the "Cwner® )y WITHESSETH THAT:

WHEREAS, the Govermmert has been auwbhorized under Section 213 of
Foblic Law 91-611, $1st Congress, approved 31 December 1970 to resolve
the seepage and drainage problem in the ~icinity of the Towm of Hiobrara,
Nebraska (hareinafter called the '"Projeit); and

WHEREAS, the Owmer is the holder of certain fee title and/or
easement rights sppurtenant thereto on which the Cimer has constructed
and operates and maintains facilitiss consisting of public streets and
alleys, sidewalks, sanitary sewer system, water system, storm drainage
system snd public buildings which are being affected by the seepage
and drainage problem; and ’ o

WHEREAS, it is necessary that the aforementioned title, rights and
privileges of the (wner be acquired and that said facilities of the
Ouner be relocated and/or altered by the Omer at the expense of the
Government under the terms of this contract; and

WHEREAS, the Ovmer is willing ‘o convey to the Government all of
its rights, title and interest in and to said lands and/or right of
way, and to relocate and/or alter the facilitles located thereon, in
congideration of the payment by the Govermment of all reasonsble and
legitimate cost of relocating and/or altering ssid facilit’es at such
location and in such a manner as to resolve The scepage and drainage
problem in the existing Village of Niobrara; and the Owmer agrees that
said campensation constitutes full, just and cawplste corpensation for
the acquisition by the Government of the Gvmer's rights and property;
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WHEREAS, it is understocd and agreed that the provisions of Prow
vicusly executed Contract 0. DACHY572uC-0009 for the Cimer's services
in making gbudies and invegbigaticus relative o relocsbicn and altera-
tion of its facilities are superseded by the provisions barein;

NCJ, THEREFCRE, in consideration of the faithful performance of
each party of the mutual covensnts and agreaments hersinafter seb
forth, it is mutually agreed asg followgs

ARTICIE 1, (bligations of the Ouner,

8> The Owner shall furnish or cause tc be furnisbed all services,
labor, materials, tools and equipment nesessary to perform the relocation
and/or alterations of iig shreets, ghdewalks, sanita>y BeVSY system,
water system, gtorm draidage gystem, and public buildings.and grounds at
‘the place show on the drawing designated as Exhibit 1 attached hereto
and made a part hersof all in the manner prescribed by plans and specifi-
cations prepared by the Cwner and approved by the Contracting Officers
Provisions will not be mads at Government expense For munizipal facilie
ties in excess of the requirement determined for the number of lots to
be oceupied by residents of Nicbrara or to accomodate futvre expansion.

ta The OQuner may engage the services of an Architest-Enginesr fimm
or firmg, legal consultants and general manager in ascemplishing any
parts of the work Rprovided for hereunder; previded, however, that any
combractual agrecmentd prror betweenthe Owner and said firm or firma,
legal consultanbe and general manager shall be shject to the writhen
approval of the Comtracting Officer befors final execublon of any such
agreaments. The saope of services which may be provicsd by such agree-
ments are listed as follows:

Services by Architest<Eacineer:

(1) Serve as a comsultant to the Cmer on engineering matters in
comection with reizdination of the plemning, design and eongbruction of
the municipal facilities provided for herein.

(2) ke necessary detailed field surveys and investigationg,

(3) Develop final layout for plotting and zoning.

(4) Develop final design plans and specifications for site
DPreparation and construction of streets, sidewalks, sanitary sewer

system, waker system; storm drainage gystem, and publie buildings
and groundg,
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(5) Administer advertisements and contract awards.
(6) Administer and inspect construction work and materials used.

Services by Legal Consultants:

(1) Berve as legal consultant to the Owner with respect to
contracts entered into by the Owner in connection with the project and
with respect to Federal and State economic assistance and development
programs.

(2) Prepare necessary documents for the Owner in connection
with purchase and sale of lands, abandonments and conveyances of
property and municipal facilities, annexation and de-annexation,
zoning and ordinances, and applications for Federal and State economic
assistance and development programs.

Services by General Manager:

(1) BServe as the Owner's general manager, coordinator and liaison
for activities directly connected with relocation of the Owner's facilities
during the planning and construction periocd including, but not limited to,
necessary record keeping, administration of contract payments and submittal
of bills to the Govermment for reimbursement of costs incurred by the
Owmner.

¢. Owner's Subcontract Work. Any of the construction work provided
for herein which is toc be performed by lump sum or unit price subcontract
will be publicly advertised for bids and awarded to the lowest
responsible bidder, such award to the subject to be written approval
of the Contracting Officer. The Owner shall not award any contracts
nor execute any changes thereto for work provided therein without the
written approval of the Contracting Officer.

d. Procure all necessary permits and licenses; obey and abide
by all applicable laws, regulations, ordinances, and other rules of
the United States of America, of the State, or political subdivisions
thereof wherein the work is done, or of any other duly constituted
publie authority.

e. Make such necessary surveys and prepare such drawings,
schequles and specifications in connection with the work to be performed
hereunder as may be required by the Contracting Officer, all of which
shall be subject to approval of the Contracting Officer. Any drawings,
maps or specifications which may be furnished by the Government shall,
if required by the Owner, be subject to approval by the Owner or
his authorized representative, before any work to which they relate
is performed.
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f. Obtain all easements, rights of way, or other interests in real
property necessary for the said relocation and/or alteration of its facilities
and the performance of this contract, except as may otherwise be specifically
provided herein.

€. Without additional comsideration, convey to the Government by
good and sufficient deed, all right, title and interest in and to the
real property that it holds within that portion of the existing Village
limits where private lands and property are to be acquired by the Government
.except as indicated in red om Exhibit 1 attached hereto and made & part
hereof, and deliver to the Government releases from all liens and encum-—
branches on the Owner's right, title and interest conveyed to the Government.

ARTICLE 2. Obligations of the Govermment.

a. Jubject to the availability of funds and except for payments under
Contract No. DACWh5—72—C-0009, the Government shall reimburse the Owner
for all costs expended in conmection with the relocation provided for in
Article 1 hereof, such costs %o include all items of expense properly
chargeable thereto, including but not limited to costs for acquisition
of any necessary right of way, easements or other interests in real property
required for relocation of the Owner's facilities {exclusive of costs for
lands to be re-sold to private property owvners), costs for labor, materials,
transportation, insurance, overhead charges properly allocable to the work,
supervision, surveys, permits, rental of tools and equipment and machinery
employed in the work, costs for services of Architect-Engineers firms,
Legal Consultants and a General Manager together with such other jtems of
expense (exclusive of profit to the Owner) as should in the opinjon of the
Contracting Officer, be included in the cost of the work. Also included are
costs for preliminary planning, engineering and legal puidance services
incurred by the Owner in connection with the work covered herein prior to
the date of execution of this contract but subsequent to 31 December 1970
unless such costs have been previously reimbursed under Contract No. DACWAS-
T2-£-0009. The total cost of such work is estimated at $350605000. The ”
Govermment shall reimburse the Owner for such costs upon receipt of properly
certified invoices, in quadruplicate, supported by such evidence of payment
made by the Owner as may be required by the Contracting Officer. Invoices
and all items regarding paymemt shall be submitted to the Government at
the following address:

3

Aresa Manager
Eake Francis Case, CE
Pickstown, South Dakota 57367

b. Invoices prepared by the Owner shall be itemized to show the type
of labor, rates of pay, hours worked, period covered and amount. Materials
furnished shell be itemized as to kind, quantity, unit price and amount.
Other direct or indirect costs not herein specifically enumerated shall also
be similarly detailed. All original time cards or payrolls, material records
and accounts for all charges and expenditures for which reimbursement will be
claimed from the Covernrent sghall be available at all reasonable times, to

aliow the Jovermment to cheoek and audit the invoices submitied Ty =
Gwner. Os far as practicable,
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separate records shall be maintained and kept by the Gwmer on 2ll items
and accounts which shall constibute the basis of information frem which
the invoices will be prepared. IT the Ceabraching Officer has objertions
regarding the form of any inveire, ths Omer shall ba nobified immediately
of any reguired changes.

2, The Goveimment shall, during the design and consbrucdion period,
conbact the owners and tenants living in the exishbing Village regarding
their surrend initenticn to cooupy lots at the relocabion site in srder
to determine the amount of municipal facilities required, Provisicns
will not be made at Govermment expense for facilities in excess of the
requirement determined or to ascamodate future expansion., If at any
time during the construshion period, it is determined that a change is
necsssary in the amount of facilities raquired; the Contracting Officer
will notdfy the Omier in order thab thz constyuetion convract oan be
modified as necessary.

da  The Government shall convey to the Ouner; subject to the
approval of the Secretary of the Army, an casement or right of way
on which to construct, operate and maintain the streets and utilibies
relocated over Govermment-owmed lands as indicated in green on Exiuibit
1, atbached hereto and mads a part hereof.

€ Ib is recognized that in the fubure it may be necessary ox
appropriate that additional facilities of the Quner be losated on
Government~owned lands., In view ef such circumstances, the Government
agrses that when and if oscasion thersfor shall arise, it will give
appropriate consideration to the granting of easaments to the Cwner
for sach facilities. Charges therefor; if sny, will be in accordance
with the laws and regulations st the time such easements are grambed,

fo Availability of Funds,

{1) Such work as may be done under this contract in excess of
the amount of which funds are available for payment as herein sst
forth will be continuted with funds hereafber appropriated and allotted
for this worka

(2) From funds heretofore appropriated by the Public Works
appropriation Act for Construction General, the sm of 42,500,000 is
avallable for payments to the Cuner for work performed vnder this
contract,

(3) If ab any time it becomes appareat Lo the Contraciing Officer
that the balance of this alleooaticn ig in exzess ¢f the amount required
o meat all payments due and to became due the Gmer bascause of work
perforned and to be performed pursuant o his approved progress schadule,
the right is reserved after due notice to the Owmer to reduce g2dd giloe
cation by the amount of each excess,

6
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(L) If the rate of progress of the work is such that it becomes
gpparent to the Contracting Officer that the balance of this aliocation
and any allocation for this and any subsequen® fiscal years during the
preriod of this contract is less that {hat required to meet all payments
due and to becane due the (wner because of work perfomed or to be per-
formed under this contract, the Contracting Officer may provide additional
funds for such payments if there be funds availsble for such purpose. The
Cimer will be notified in writing of any additional finds so made available.
However, it is distinetly understoocd and agreed that the amount of funds
sbated in (2) above is the meximum amount the Goverrment insures will be
available during the current fiseal year and the Government is i: no cage
liable for payments to the Omer beyond this amount prior to hawing noti-
fied the Owner in writing of any additional funds “hab can be made availe
able. Accordingly, no progress schedule will be spproved which contem=
plates progress requiring funds in excess of the amount stated bo be
availeble in (2} above for the current fiscal ye ay, and no progress scheds
ule will be approved for any ensuing fiscal year which contemplates pro-
gress requirile funds in excess of the amount allocated by the Contracting
Officer from I.i¢z-uwheniizubly mady 0railatls,

(5) It is expected that, during subsequent fiscal years over the
peried of this contract, Congress will make aciitional aopropriationg
for expenditures on work under “his contract. The Contracting Officer
will nebify the Owner of any additional allocation of funds +o this
contract when such funds become available, It is understood and agreed
that the Govermment is in no cass lisble for damages in conmnmection with
this contract on account of delay in payments to the Cwner due to lack
of available funds. Should it become apparent to the Contracting Officer
that the availsble funds will be exhauched before additional funds can be
made available, the Contracting Officer will give at least thirty (30)
days written notice to the Cimer that the work may be suspended. I¥ the
Oumer so elects, after receipt of such notice, he may conbtinue work under
the conditions and restrictions under the specificaiions, so long as there
are funds for inspection and superintendence, with the understanding, how-
ever, that no payment will be made for such work unless additional funds
shall become available in sufficient amount, Vhen funds again become
avallable, the Gumer will be notified accordingly. Should work be thus
suspended, additional time for completion will be allowed equal to the
beriod during which work is necessarily co saspended, as determined by
the dates specified in %hs sbove-mentiomed nobices.

(6) 5o loug as funds are available, payments will be made moathly
in accordance with this Article,

(7) The proceduie above described will be repeated as often as may
be necessary on ancount of the exhaustion of available funds and ths
necessity of awaiting the appropriation of additional funds by Congress.
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(8) Should Congress fail to provide additional funds, the contract
may be terminated and considered to be complebed, at the cption of the
Ouner; without prejudice to him or lisbility to the Govermment, st any
time subsequent to thirty (30) days sfter payments are discontinued, ox
ab any time subsequent to thirty (30) days after the passage of the Ach
which would have but did not carry on appropriation for continuing the
work or after the adjourmment of the Congress which failed to make the
necegsary appropriations. Howover, if the funds cibed in the conbrast
are enough to extend the work beyond the end of the fissal year and no
new funds are allocated to this contract for the ensuing year, the Cmer
mgb first exhaust all the cited funds and thereafter he may, at his op-
tion, exercise the rights provided in this paragraph any time after pay-
nents are discontimed. :

(9) Tt is expressly agreed that the Owner is not obligabed to
perform services hereunder where the Govermment has not provided funds
for payment to the Cuner for such services. The Government shall
promptly notify the Gumer regarding any lack of availsbility of funds.

ARTICIE 3, Renuirements for Registration of Designers,

The design of architectursl, sbtructural, mechanical, electrical,
civily, or cther engineering festurez of the work shall be accomplished
and/or reviewed and approved by architects or engineers regisbered bo
practice in the particulayr professional field involved in a State or
possession of the United Statss, in Fusrhbo Rico on in the DisSrich of Columbias

ARTICLE Lo Ownership of Drawings and Other Data.

ac A1l ncbes, designs, drawings, specifications and other technical
data produced in the performance of this contract shall be the sole pro-
perty of the Cwner. To the extent desired and at ths cosh of the Govern~
ment, the Owner will provide copies thereof to the Government for its use
in commection with the project.

bo The Gumer agrees that duly subthordized representatives of the
Government shall have access, at all reasonshle times, to inspect and
make ccpies of all notes, designs, drawings, specificatioms or other
technical data perbaining to bhe work to bz performed under this con=
tracte

ARTICIE 5. Contracting Officer's Decisionz,.

The extent and character of the worl and services to be performed
by the Owmer shall be subject to the general supervision, direction,
contirol and approval of the Contracting Officer to whom the Cimer shall
reporb and be responsible. In the event that there shall be any dispute
with regard to the extent and character of the work to be done, the de-
cision of the Contracting Officer shall govern, but the Cwner shall have
the right of appeal as provided in Paragraph 5, Disputes, of the attached
"Standard Clauses for Relocation Contracts',

8
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ARTICLE 6, Salvages The Owner shall use such materials, equipment and
supplies from the facilities existing as of the dabe of this combract as
can be placad in the facilities to be relosated, rearranged or aliered
herexnder; any materials, equipment and sppiies which it is mutually
agreed by the parties hereto cannot be so used shall be removed from
their original location and sghall remain the preperty of the Guner. The
agreed salvage value of such removed materials, equipment and supplies
shall be credited to the Govermment in the form of & deduction to be
made from the cost properly chargeabie to the work o be performed under
Article 1 hereof. A1l items of materials shall be designated by the
Gwner as new, used,’ or salvaged materials, whetheor said items are re-
tained, discarded cr altered in the presecution of the worke If the
parties fail to agree as to such salvage value, the deciszion of the
Contracting Officer vherson shall be final,

ARTICLE 7. Betlerments. The (umer agreas that the relocation, rearrange-
ment and/or alteration to be accomplished under this comtract will provide
the Owner with facilities squal in servise =nd utility to those now in
existence and thab if the Owner desires any improvement in design, con~
struction or capacity over and stove what is required to provide facili=-
ties of equal service and ubiliby, such irprovement shall conghtitute a
betterment and will be paid for by the Cimer: provided, however, that the
terms "Betterments” will not be deemed to include more costly construction
or design necessibated solely as a rew;’c of the relocation.

ARTICLE 8, Completion. The Cwmer will commence the work hereunder ags
soon as possible after thes date of this contract and continve the work
on a timely basis to makte final campletion by 1 December 19956 s

el rl3
/qu’y/

Should it be determined for any reason that the right, bitle and
interest of the Gimers in and to the lands referred %o in Article 1g
above shall be acquired by condermation, or other judicial proceedings,
the Owner shall cooperate in the prosccutien of the proceedings and
thic agreement shall, without more, constitute a stipulation which may
be filed in the proceedings and be final and conclusive evidence of the
proper award to be made in such proceedings. In the event this contract
is filed in auch proceedings, it shall constitute an appearance and
waiver of all rights tc service or sumwons or osher prozessg, and the
right to appointment of commicsicners or a juiy to determine the award.

ARTICIE 9. Condemmation.
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ARTICIE 10, Definitions,

T+ The term "Hoad ¢f the Agenoy® or V"Ssevetary' as uscd herein
ey

1
meang the Sscretary of the A Ty, and the term "his duly aw’horized
repregentative’ means the Chief of Eaginesrs, Depariment of She Army,

or an individual or board designabted by him,

2. The tem "Conirashing Officer" as used hare
exesuting this contract cn behalf of the Govermment
appeinted suscesser or suthorized pPerson.

and

.
nolinics

18 O;E‘;»?:‘:f:r-_:ga

ARTICIE 11, Acthorizs

O-ﬁ‘

A Oy
W 1 3 e

neacs the pergon
i & duly

The Area fngineer is the aubhorized repressutative of the Contrast-

ing Officer for the purpnse of iszuing instructions and entering into
medifications pursuant o requirement
and specifications previocusly spproved by the Contracting Offiser and
the Omor; provided that sueh modificabion and changes do not involve
change in amount of the cogbrach.

ARTICLE 120 Alheraticms.

Ths following alSeraticic were made in Shis sconm“rach befere i
was signed by the parbizg hersio:
Clavge L of the avtashed Standard (lazses is deieted ia it
entirely and the foilowing clamss is substitubed in lieu thereol:

§ for changes in drawings, schadules

a

'Beleages The Owner agrees, on complebion of the relocaticm and/or

alteration work provided herein; tc accept

and injury that have bean can
relocated hereunder by
Project by the Governmenbs and vpon final payment es herain provided,

the payment provided for in
Article 2, above, as full and just conpensation for any and all damage:
sed or that may be caused to the facilities
reagon of the congbruction and maintenance of the

the Cwner agrees to and does hereby release and agree o pave and hold

the Govermment harmlgrs fr
or equity, or claims or demands, or from any liguility of any nature

om any and a1l causes cf achkios, guits ab law

whatsoever for and on accomnt of any damages to the lands conveyed and

the vtilities relocated heresunder, or in any way growing out of the
construction, operstion and maintensnce of the projscta.t

THE UNTTED STATES OF AMERTICA s repragented by the Contyacting
Offiser executing this contract, and the political cubdivision named
above, mutually agree to perfomi this contrast in strict aczardenss
with the above conditions and with ths '"Stzndord Clauses for Rsloszae
vion Centracts, pages 1 through Lty which ars abtached heveto and
made a mart hereof,

10
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Contrart Noe DACWH5=73=C~0008

T WITNESS WHERE(F, the parties hereto have exesuted this contract
as of the day and year first above written.

THE UNITED STATES OF AMERICA

By

L, GRIEBLING
Colefiel, Corps of Engineers
District Engineer
Contracting Officer

DATE: 11-22 "72

TE VILIAGE OF NIOBRARA, NENRASKA
(Village Planning Commicsion ).

ATTEST: By / _éz,faﬁpr f/{/f’ (774

Title Cheairman

D e D G e e e e -

I, Gail Peterson ; certify that T am the
Secretary of the Village Planning Commission of the Village of

Nicbrara, Nobraska named as Gimer herein; that  Harry Tichy

who signed this conbrast on behalf of the Villape Plarming Commission was

“hen Chairman of said Village Planning Commission that

sald contrach wza duly signed for and on behalf of said Village by autho-
rity of its governing bedy and is within the scope of its corporate
pOWers.

T WITNESS WHEREOF, I have hereunto affixed my hand and the seal of

said Village Planning Commigsion this  22nd day of November 142

P
k. / —
{SEAL) sjﬁf{ p /"‘7. ‘/J.:,»:l.w"'?"f-*" ’

11
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-Standard Clauses for Relogation Contracts

1. Ownership and Conduct of the Work.

a. The facilities constructed and removed hereunder shall be the prop-
erty of the Owner., The Owner shall be responsible for all materials Furnished
and all work performed by it,

b. The Government may award other contracts for additional or other work
in connection with the same project or in the same vieinity, The Owner shall
conduct operations so as to cooperate fully with any such work being performed
by the Government and/or Government contractors and shall carefully fit its
own work to that provided undetr other contracts as directed by the Contracting
Officer, The Owner shall not commil or permit any act which may interfere with
performance of any such work by the Government and/or any Government contractor.

2, - Interference. The Cwner agrees that so long as the Project is operated or
maintained for the purpose as deseribed herein that the facilities as relocated,
rearranged or altered pursuant to this contract shail not be so further altered
or modified nor other facilities constructed by the Owner, so as to interfere with
the operation of the Project.

3. Inspection and Acceptance, The Government shall have the right to inspect
the work to be performed hereunder at any time during its progress and to make
final inspection upen completion thereof. Failure of the Government to object
within twenty days after final inspection shall indicate satisfactory performance
of the contract by the Owner,

A’ el a $3 Lt b gy o} e
—i—Helease,—TheOuner-agrecs;—on—tconpletion—of the alberstion orrelosabion

work provided for herein, to accept said substitute facilities and
of the consideration provided for herein as full and j pensation for

any and all damages that have been caused acilities altered or relocated
hereunder and does hereby rele vernment from any and all causes of
action, suits-at-lg Uity or claims or demands, and from any liability
atsoever for and on account of any damages to said rights~of-way

aciltitiesral ated—or—aliaped-k raundens

5. Disputes. (June 1964)

a. Except as otherwise provided in this contract, any dispute concerning
a question of fact arising under this contract which is not disposed of by
agreement shall be decided by the Contracting Officer, who shall reduce his
decision to writing and mail or otherwise fumish a copy thereof to the Cwner,
The decision of the Contracting Officer shall be final and conclusive unless,
within thirty days from the date of receipt of such copy, the Owner mails or
otherwise furnishes to the Contracting Cfficer a written appeal addressed to
the head of the agency involved. The decision of the head of the agency or
his duly authorized representative for the determination of such appeals shall
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be final and conclusive. This provision shall not be pleaded in any suit in-
volving a question of fact arising under this contract as limiting judicial
review of any such decision to cases where fraud by such official or his re-
presentative or board is alleged: Provided, however, that any such decision
shall be final and conclusive unless the same is fraudulent or capricious or
arbitrary or so grossly erroneous as necessarily to imply bad faith or is not
supported by substantial evidence. In connection with any appeal proceeding
under this clause, the Owner shall be afforded an opportunity to be heard
and to offer evidence in support of his appeal. Pending final decision of

& dispute hereunder, the Owner shall proceed diligently with the performance
of this contract and -in accordance with the Contracting Officer?'s decision.

b, This Disputes clause does not preclude consideration of questions of
law in connection with decisions provided for in paragraph a. above. Nothing
in this contract, however, shall be construed as making final the decision of
any administrative official, representative, or board on a question of law.
(ASPR 7-602.6).

6. Covenant Against Contingent Fees. (January 1958) The Owner warrants that

no person or selling agency has been employed or retained to solicit or secure

this contract upon an agreement or understanding for a commisssion, percentage,
brokerage, or contingent fee, excepting bona fide employees or bona fide estab-
lished commercial or selling agencies maintained by the Cwner for the purpose .
of securing business. For breach or violation of this warranty, ‘the Government

shall have the right to annul this contract without liability or in its discretion

to deduct from the contract price or consideration or otherwise recover the

full amount of such commission, percentage, brokerage, or contingent fee.

(ASPR 7-103.20)

7. Officials Not To Benefit. (July 1949) No member of or delegate to Congress
or resident commissioner shall be admitted to any share or part of this contract
or to any benefit that may arise therefrom, but this provision shall not be con-
strued to extend to this contract if made with a corporation for its general bene-
fit, (ASPR 7-103,19)

8. Gratuities. (March 1952}

a. The Government may, by written notice to the Owner, terminate the
right of the Owner to proceed under this contract if it is found after notice
and hearing, by the Secretary or his duly authorized representatives, that
gratuities (in the form of entertainment, gifts, or otherwise) were offered
or given by the Owner or any agent or representative of the Owner, to any
officer or employee of the Government with a view toward securing a contract
or securing favorable treatment with respect to the awarding or amending, or
the making of any determinations with respect to the performing of such contract;
provided, that the existence of the facts upon which the Secretary or his
duly authorized representatives makes such finding shall be in issue and may
be reviewed in any compentent court. )

) @
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b. In the event this contract is terminated as provided in fign
hereof, the Government shall be entitled (I) to pursue the same remedies
against the Owner as it could pursue in the event of a breach of the con-
tract by the Owner, and (II) as a penalty, in addition to any other
damages to which it may be entitled by law, to exemplary damages in an
amount (as determined by the Secretary or his duly authorized representa-
tive) which shall be not less than three nor more than ten times the costs
incurred by the Owner in providing any such gratuities to any such officer
or employee,

c. The rights and remedies of the Government provided in this clause
shall not be exclusive and are in addition to any other rights and remedies
provided by law or under this contract. (ASPR 7-10l.1€)

9. Equal Opportunity. (1969 Jan)

During the performance of this contract, the Osmer agrees as follows:

(1) The Owner will not discriminate against any employee or appli-
cant for employment because of race, color, religion, sex, or national
origin. The Owier will take affimative action to ensure that applicants
are employed, and that employees are treated during employment, without
regard %o their race, color, religion, sex, or national origir, Such
action shall include but not be limited to the following: Brployment,
upgrading, demotion or transfer, recruitment or recruitment advertising;
layoff or termination; rates of Pay or other forms of compensation; and
selection for training, including apprenticeship. The Owner agrees to
post in conspicucus Places, available to employees and applicants for
employment, notices to be provided by the Contracting Officer setting forth
the provisions of this nendiscrimination clause.

(2) The Owner will, in all solicitations or advertisements for em-
Ployees placed by or on behalf of the Owner, state bhat all qualified
applicants will preceive consideration for employment without regard to race,
color, religion, sex, or national origin.

(3} The Owner will send to each labor union or representative of
workers with which he has a collective bargaining agreement or other con-
tract or understanding, a notice to be provided by the agency Contracting
Officer, advising the labor union or workers' representative of the Cuner's
commitments under Section 202 of Executive Order 1126 of September 21, 1963,
and shall post copies of the notice in conspicuous places available to em-
ployees and applicants fop employment.,

(h)  The Owner will comply with all provisions of Fxecutive Order
11246 of September 2l 1965, and of the rules, regulations, and relevant

-

orders of the Secretary of labor,

i
{
i
¢
f
+
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(5) The Owner will furnish all information and reports required by
Executive Order 112L6 of September 2L, 1965, and by the rules, regulztions,
and orders of the Secretary of Labor or pursuant thereto, and will permit
access to his books, records, and accounts by the contracting agency and
the Secretary of Labor for purposes of investigation to ascertain compli-
ance with such rules, regulations and orders.

{6) TIn the event o] the Owner's noncompliance with the nondiscrimi-
nation clauses of this contract or with any of such rules, regulations, or
orders, this contract may be cancelled, terminated or suspended in whole
or in part, and the Owner may be declared ineligible for further Government
contracts in accordance with procedures authorized in Executive Order 11246
of September 2L, 1965, and such other sanctions may be imposed and remedies
invoked as provided in Executive Order 11216 of September 2k, 1965, or by
rule, regulation, or order of the Secretary of lLsbor, or as otherwise pro=-
vided by law.

(7) The Owner will include the provisions of Paragraph (1) through
(7) in every subcontract or purchase order unless exempted by rules, regu-
lations, or orders of the Secretary of Labor issued pursuant to Section 204
of Executive Order 11246 of September 2L, 1965, so that such provisions
will be binding upon each subcontractor or vendor. The Owner will take
such action with respect to any subcontract or purchase order as the con-
tracting agency may direct as a means of enforcing such provisions including
sanctions for non-compliance: Provided, however, that in the event the .
Owner becomes involved in, or is threatened with, litigation with a sub-
contractor or vendor as a result of such direction by the contracting agency,
the Owner may request the United States to enter into such litigation to
protect the interests of the United States.
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ADARD FORM 30, JUIY 1943 . PAGE | CF
NERAL SERYICES ADUINISTRATION J AN 'DMENT OF SOLICITATION/MODIF TION OF CONTRACT 1
/D _PROC. REG. (41 CFR) 116,101 1
. FTMENDMENUMODFICATKON NO 2. EFFECIIVE DATE  [3. REQUISITION,PURCHASE REQUEST NGO 4 PROJECT NQ (I} applicable)
’ PO0COL 75DEC22 ¢location(Lake Francis
5. ISSUED BY CODE

Omaha, Nebraska 68102

ASQ20B 6. ADMINISTERED BY (1f other rhan block 3/ CODE

Pystrict Engineer, Dept. of the Army
aha District, Corps of Engineers
€01L U, S, Post Office & Court House

-

(Sereer. ity State of Nebraska

counly, state

7. CONTRACTOR CODE
MNAME AND ADDRESS

The Village of Niobrara

and 2IP " Village Planning Commission

FACILITY CODE 4.

AMENDMENT OF
SOUCITATION WO,

-

OATED e (Sve block )

&) CONTRACT ORDoR no. _DAGHLE~73-C=000¢

ode Niobrara, Nebraska
_! DATED 72NOV28 . (See black 11}
- (Wegotiated)

9 THIS BLOCK APPLIES ONLY TG AMENDMENTS OF SOUIEH ATIONE
[ The above numbered solicitanon ic omended a1 st forth 1 block 12,

The hour ond dote specified for receipt of Offers [ ] is extanded, 77 not extended

] QRerors must acknowledge receipt of this amendment prioc o the hour ond date specified in the solrcitation, or as omended, by one of the Following methods
(0; By signing ond copier of this dment, (b} By ocknowledging receipt of this smendment on each copy of the ofer submitied. o (¢} By seporate fetter o telagram
which inciudes o reference to the soliciation and amendment numbers FAJLURE OF YOUR ACKOWLEDGMENT TO BE RECEIVED AT THE ISSUING OFFICE PRIOR TO THE HOUR AND
DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER, If, by vertue of ths omendment you desire to chasge on offer already submitted such change may be mode by telegram
or leter, provided such telegram or letter makes reference Yo the solictaton and this omeandment, and is rece ved pror 1o the gpening hour and date specified
10. ACCOUNTING AND APPROPRIATION DATA (If requrred; —
96x3122 Construction General (3232)
Tl THIS BOCK APPLIES ONLY TO MODIBCATIONS OF CONTRACTS/ ORDERS
te) [} T™is Change Ocder s issued pursvont 1o
The Changes set fort in block 12 ore mads to the abeve sumbersd contract/ order.
(b) D The above numbered confractfordsr it medified fo reflect the administrative changes {auch os changee in poying office, oppropriation data, ele.} set forth in biock 12,
{c} E This Supglemenial Agreement is entered into pursvant to authority of 10 U.S.C. 230)4 (as (10) .
R modifises the sbove numbered comtract as set forth in block 12,
12. DESCRIPTION OF AMENDMENT/ MODIFICATION
On the face sheet of the comtract and in Article 2a, line 19, the amount of $3,000,000
is changed to $5,500,000. ’
In Article 8, Completion, line 3, the date of 1 December 1975 is changed to 1 December
1977.
Q is understood and agreed that, pursuant to the above, the estimated contract price
% Increased $2,500,000.

M
Funds AR
hegej\.’ed
FOr WL W sl
_ feAy
25 SFL ey
L ECIAN
G. . woicen
Accouniant

Excapt a8 provided herein, oll terms ond tonditions of the decumer referenced in block B, as herwiofory changed, mmain unchanged and in full force and effact.

13
E] CONTRACTOR/ OFFEROR 1§ NOT REQUIRED

Copy

TO $IGN THIS DOCUMENT @ CONTRACTOR/OFFEROR IS REGUIRED TO SIGN THIS DOCUMENT AND RETURN 1 ROEKICTO 15SUING OFFICE

? "MGY‘CONTRACTDG/OFFEROR ]

17

. UNIED ST £

L d . -
BVM/%MLLC/ L % /Z f—ﬂ'{ w
wm authorized to hgn)

Lt 2o
T mgnarture of Controchng Officer)

5. NAME AND WILE OF SIGNER (178 rpn-'n.")
Harry Tichy, Cha{rman

16. DATE SIGNED

Nicbrara Planning Commission| 3/25/76

18 NAME OF CONTRACTING OFFICER 1 Type or prims) 9. DaTE SIGNED

R, A, GLENN, Colcnel, CE
District Engineer

Li5/ > ¢

30-101-08

;ZL‘%D.”C L"-—ﬁ(? /f/’,'(';“rffi/z’: w7 ///J';/—)/é
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= TSIV AFPRUVEL BY NARD /-/0
. o o m———
[ mwudfe DN 30, JULY 1558

LTSI SNNSIAICY | AMT OMENT OF SOLICITATION/MODIFY  TON OF CONTRACT | " | &

— 1 2
1. AMENDMENT/MODIFICATION NO. 2. EFFECTIVE DATE | 3. REQUISITION/PURCHASE REQUEST NO 4. PROIEGT NS 777 prvERr
POOGO2 17 AFR 28 Relocation (1) Francis cag,

BB BY cope | AGGZ0B o BRTITEEEBE (17 orber tham block 3) CODET ————————

sbwict Engineer, Depbs. of the Army Contr aff‘ for f the i - ——
Omaha District, Corps of Enginesrs Rt?lgca 100 Ob Sl&{ Vlllage [o)
601l U, 3, Post Office & Court House Niobrara, Nebraska
Cmaha, Nebraska 68102
7. ?ﬂ?w?fl%%%oasss CODE I FACILITY CODE E 8.

AMENDMENT OF
I__ __| D SOLICITATION NG,
. . a
' The Village of Niobrara BATED (See black 9)
¢ n{:’::;’- o State of Nebraska
P i i isal MODIEICATION OF
ae 7P~ Village Planning Commission B CSiractionoen no. DACWL ST 3=C~0008
Nisbrara, Nebraska 68760
‘ _J oareo_12 NoV 28 r5er tock i)
Negotiated

9. THIS BLOCK APPLIES ONLY TO AMENDMENTS OF SOLIGITATIONS

[] The above numbered solicitation is amended as set forth in block 12. The heur and date specified for receipt of Offars {] is extended, D is not extended.

] Offerors must acknowledge receips of this amendmant prior to the hour and date specified in the soiicitation, by  or a5 amended, by one of the faliowing methods:
{a} By segning and returning copies of this o {b) By ing receipt of this on each cogy of the offer submetted:  or (¢} By separata letter or telegram
which inciudes a ref; to the solicitation and aumbers. FAILURE OF YOUR ACKNOWLEDGMENT TO BE RECEIVED AT THE ISSUING QFFICE PRIOR TO THE HOUR AND

DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR QFFER, If, by virtue of this amendment you desire ta change an offer already submitted, such change may be made by telegram
or letter, provided such tetegram or tatter makes to the salicitation and this

10. ACCOUNTING AND APPROPRIATION DATA ([f rgq”ind)

NA

“11. THIS BLOCK APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS

and is received prior to the epening hour and date specified.

{al [j This Change Order is issued pursuant to

The Changes set forth in block 12 are made to the above numbered contract/arder.

(o} m The above numbered contract/order is modified to reftect the administrative changes (suth as changes in pay office, appropriation data, etc.) set forth inblock 12,
te) [Z] This Supplementat Agresment is enterad into pursuant to authority of 10 U.S.Cs 2304 (a ) (10)

It modifies the above numhered contract as set forth in block 12.

12. DESCRIPTION OF AMENDMENT/MODIFICATION

In Article I of the contract, paragraph g is deleted ang the following paragraph g is
substituted therefor:

g. Without additional consideration, convey to the Govermment by good and sufficient
deed, all right, title and interest in and to the real property that it holds within that
portion of the existing village limits where private lands and property are to be acquired
by the Government except as indicated in red on Exhibit 2 attached hersto and made a part
hereof, and further, without additional consideraticn, subordinate by separate ingtrument
to the rights of the Govermment to subject to seepage and flooding permanently or interw
mittently its rights, title and interest in lands and facilities indicazted in red on
Exhibit 2, and further, deliver to the Government relesses from all liens and encume

brances on the Owner?s rights, title and interest conveyed and/or subordinated o the
Government,

In Article 2, paragraph d, line L, delete "Exhibit 1" and substitute "Exhibit 2V,

Except as pravided herein, alf terms and conditions of the decument referanced in block 8. as heretofare changed. remain and in ful} force and effect.

T

EX E%
CONTRACTOR/OFFERQR IS NOT REQUIRED l o
7] o sion THISBOCUMENT ] contracton/orreran is ReauireD To sian THIY DOGLEENT AND RETURN 0 ISSUING OFFICE
1E OF CONPRACTOR/OFFEROR

17. UNITEDATATER ERICA

BY

" fSienasure of Contracting Offiver)

oF ﬂﬁ (Type .rpn'mV 16. DATE SIGNED 18. yhMe OF CEFTRAGTING OFFICER ( Type or primi) 1. DATE SIGNED

. W. RAY/ COLONEL, CE e,
4% 77 | bistrict mgineer 777

. = L
30-101-08 - 4 / W /~. v / # US. GOVERNMENT PRINTING OFFICE: 1976.216:138
g f A [ /9 1 1= .

15. NAME AND T|
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-

& Modification No. POO0C2
Change Order To:
contract No. DAGWL5-73-C-0008

On Exhibit 1, all references to right-of-way are deleted. Exhibit 2,
attached hereto and by this reference made a part hereof, is added to the -
centract.

Tt is understood and agreed bhat the time for performance and the contract
price remain unchanged.

The foregoing modification of said contract is hereby accepted.

. 2
1EC
8
f Dot 20 Pk 2 il et | ’J -y i pigtrict Ehgineer I i’ L1 I'—i >/
30-7101-08 N 7 P —
)&%’Lﬁﬂ C Q, %& /ﬂm % /.— 5/",; /7«, ¥ US. GOVERNMENT PRINTING OF;{E. 19/75-215.133 i
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* THON TO SI-2) APPROVED BY NARS 7.76
ARG FORN 50, JULY 1066

S meaton | AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT | 1 | 7

4.PROJECT NO. (If applicwbie}

.NDMENTMQUIFICATION NO. 2. EFFECTIVE DATE 3. REQUISITION/PURCHASE REQUEST NO
.”)(}h] 77 DEC 30 Peloc {lakas Francie Cata
SE7 CODE | WEOYNG SPRYPETERSBAY (If etber than black 3) N Copﬁl b 7
strict Engineer, Dept. of the Army Contract for:
:aha District, Corps of Engineers Relocation of the Village of Niobrara, Nebraska
714 y,.S. Post Office & Court House

~aha, Nehraska 621012
i’:«rsa:'%a?mnss CODE ; l FACUITY CODE l LB
D AMENDMENT OF

=

SOLICITATION NO,

ey The Village of Niobrara oATED (Ses binch 9)
. €HY,
it State of Nebraska oI ICATION OF
ode) Attn: Mr. Harry T'ichy, Chairman Q CONTRACT/ORDER vo. BACHA 5T 3-5-0008—
Niobrara Planning Commission
{__ Niobrara, Nebraska 68760 _J oareo 72 NOV 28 (See biock 11)
= Menotiated
4, THIS BLOCK APPLIES ONLY TO AMENDMENTS OF SOLICITATIONS b
D The above sumbared coficitation is amended ss set forth in block 12, “The hour and data specifisd for receipt of Offers D is wxtended, E] is not extended.
Offsrors must recuipt of this priof 1o the hour snd date ified in the by er#s ded, by ong of the following metheds:
(s} By segaing and ing copies of this i) By ging receipt of this sthendment on each copy of the offer submetted;  or {e] By separste Iwtier or telegram

which includes & 1ef 10 the solicitation and numbers. FAILURE OF YOUR ACKNOWLEDGMENT 10 8€ RECEIVED AT THE ISSUING OFFICE PRIOR TO THE HOUR AND
DATE SPECIFIED MAY RESULT IN AEJECTION OF YOUR OFFER. 11, by virtue of this amendmant you desirs 10 change an offar already submitied, such change may be made by telegram
ot letter, provided such telegram or isttar makes reference to the solicitation and this amendment, and is received prior to the opening hour and date spacified.

0. ACCOUNTING AND APPROPRIATION DATA  (If required}

N/A

17, THIS BLOCX APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS

fu} E This Change Order is issued pursusnt 10
The Chungss ot forth in biock 12 are made 10 the 3bove numbered contract/order.

{bl( The zbove jorder is ifisd to reflect the administrative changes (such as changes in pay offics, appropriation data, ste.) set forth inblock 12.

{e} k } l This Supplemental Agreement is entered into pursuant to authority of TR o)

h Wat ol oons d AL
U5 0230470y

{t modifies the abore numbered contract as set forth in block 12.

2. DESCRIPTION OF AMENDMENT/MODIFICATION.

In Article 8, Completion, line 3, the date of 1 December 1977 is changed to 1 April 1978.

It is understood and agreed that, pursuant to the above, the contract price is unchanged.

The foregoing modification df said contract is hereby accepted.

Zneept a1 provided harein, all terms and conditions of the document referenced in block B. as heretafore chanaed. remain wnehanaged and in full farce and effect.
3.

; CONTRACTOR/OFFEROR IS NOT REQUIRED

SIGN THIS DOCUMENT PR [} CONTRACTOR/OFFEROR IS REQUIRED TO SIGN 'H{IS DOCUMENT AND HETURN.__!_._wgiﬁ TO 1SSUING OFFICE
—_ H ¥ e, LYA
4. NAME UF CONTRACTOR/OFFEROR DA 17. UNITED STATES OF AMERICA i N
I ,—/» -

v i’7,"/'/ e ! AT LA BY -

1 (Signature of person authorized 16 sign) / ignature of Contracting Officer)
. NAMEAND TITLE OF SIGNER  (Type or prawt) 16. DATE SIGNED HVE OF coﬁm@r—wzn {Type or proms) 19. DATE SIGNED

R -/ e .

o e .

B e 4 7

di T e A Toeisk 28 W DAVNAnianCt  eT I/IEA/I‘}Q
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B.1.2 Real Estate Acquisitions for Relocation (FOIA)
The following pages contain tables representing the acquisition costs for real estate

during the relocation of Niobrara.
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DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS, OMAHA DISTRICT
1616 CAPITOL AVENUE
OMAHA NE 68102-4901

January 20, 2016

REPLY TO
ATTENTION OF

Office of Counsel

Mr. Matt George

368 Clyde Building
Brigham Young University
Provo, Utah 84602

Dear Mr. George:

This letter is in final response to your Freedom of Information Act (FOIA) request
dated October 21, 2015 for the following information:

a. Relocation of the town of Nicbrara

b. Cost of real estate acquisition due to sedimentation.

Enclosed is a spreadsheet of the Real Estate acquisitions for the town of Niobrara. At
the end of the spreadsheet under Tract Nos. J and K are the costs of real estate
acquisitions due to sedimentation.

Under the Freedom of Information Act (FOIA), your request is in the “educationat
or noncommercial scientific institution or new media” fee category. This category grants
the requester the first 100 duplicated pages at no charge and there are no charges for
search or review. Since the cost to process your request did not exceed the 100
duplicated pages, there will be no charge.

Sincerely,

oo 7 Gurkle_

Linda F. Burke
Supervisory Paralegal Specialist
Enclosure

Printed o @ Reeveled Paper
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TR B 5 ¥ E F G T . H
FROJ FROJ) NAME [ TRAGT_NO ADDR_NAME ACQUIRED_COST! US ACQ ESTATE CATF ACCOM  REMARKS
GAVING IGAVING POINT DAMAEWIS + CLARK._H100 PETERSON GAIL BT UX 137501F P {WARRANTY DEED DATED 15 NOV 1673
GAVINE [EAVING POINT DAM-LEWIS + CLARK 110 FOX JOHN S ESTATE OF m»sj{g BT B FEER S JAN 1975, CVIL 75503
7 IGAVING _[GAVINS POINT DAMLEWIS ¥ CLARK IH10 HIGGINS ETAL M 11500]E 5 WARRARTY DEED DATED 30 BEC 1974
5 IGAVING GAVINS POINT DAM-LEWIS + CLARK M0 KHITEON HAROLD 3 4i80[F P WARRANTY DEED DATED 20 DEC 1073
& |GAVING TTEAVING POINT DAM-LEWIS v CLARK 1104 OLGON FULTON R ET UX 1305{F B WARRANTY UEED DATED 18 NOV 1373
7_{GAVING [GAVINS POINT DAM-LEVIIS + GLARK {H105 GOOFREY JAMES ET AL A00IF BT DIT FILED 8 DEC 1074, CMVIL 74-0-338
GAVING [GAVING POINT DAMLEWIS + CLARK | H106 DRYAK STANLEY ET AL §6501F 3 WARRANTY DEED DATED 21 JAR 1871 {PRICE INGL H107)
IGAVING _(GAVING POINT DAM-LEWIS + CLARK _[H107 iDRYAK STANLEY ET AL OiF ® WARRANTY DEED DATED 71 JAN 1974 (ACQ WITR FROG)
TIEAVINS TGAVING POINT DAN-LEWIS + CLARK ™ [FHi08 :RANDA ECWARD EY UX Ta00F [ WRRRANTY DEED BATED 31 MAY 1574
TIEAVING [GAVINS POINT DAN-LEWIE + CLARK [HitS TBROWH HELEN K ET AL 1900;F % VARRANTY DEED GATED § APR 1974
2 {CAYING [ GAVING FOINT DAM-LEWIS + CLARK [H1t UHLIR RISHARD t8B0IF P WARRANTY DEED DATED 7 FEB 1974 (PRIGE INCL H320]
|13 {GAVING T TEAVING POINT DAM-LEWIS + CLARE W11 PEASE WOODROW ET UX 1G600[F P WARRANTY DEED DATED 20 DEC 1973 (PRICE INCLTT98) |
4 IGAVINS [GAVING POINT DAR-LEWIS + CLARK  [HA+ DAHLEN MARIUS ET AL 4350[F P WARRANTY DEED DATED 10 DEG to74 —
5 [GAVING | GAVINES POINT DAM-LEWIS » CLARK _[H113 FRITZ STANLEVET UX EGO0IF iE WARRANTY DEED DATED 21 FEB 1974 {PRICE INGL F-138)
BIGAVING GAVING POINT DAM-LEWIS + CLARK _[H114 {BURNS LEONW ET UX 575 [ WARRANTY DEED DATED 4 FEB 1578 (FRICE INGL H-118)
7 {GAVING | GAVING PGINT DAM-LEWIS v CLARK THT13 KALM DOLF ET UX B35|F iF WARRANTY DEED DATED 17 JAN 1574
BIGAVING | GAVING POINT DAM-LEWIS + GLARK _[Hi16 (BEED GRACE 75 i WARRANTY DEED DATED 13 PEB 1674
39 HOAVING | GAVING POINT DAM-LEWIS + CLARK — H117 iNELSON CLIFFORD & a73fF F WARRANTY DEED DATED 16 NOV 1673 (PRICE WNCL H2ag) |
0 {GAVING | GAVINS POINT DAM-LEWIS + CLARK _{H118 BURNS LEON W ET UX F iE WARRANTY DEED DATED 4 FES 7874 (ACH WITR H-134)
2TIGAVING TGAVING POINT DAM-LEWIS + CLARK 1H118 GODFREY EDWARD HO0IF e WARRANTY DEED DATED 31 JAN 1575
2 JBAVING [ GAVING POINT DAM-LEWIS + CLARK_JHI20 NECEON CLIFFORD A 250|F ie WARRANTY DEED DATED 16 NGV 1673
23 JGAVING I BAVING POINT DAM LEWES + CLARK THidi NELEON HENRY 159F B WARRANTY DEED DATED 25 JAN 1974
[ 24 |CAVINGGAVING POINT DAMLEWS + CLARR 1123 TEADTRE CET UX 850 |F B WARRANTY DEED DATED 28 MAY 1674
25 [GAVING TEAVING POINT DAM-LEWTS + CLARK 11112 VALDEZ RUDY 8 ET UX 780 iP VWARRANTY DEEL DATED 28 OCT 1974
26 [GAVINS | GAVING POINT DAM-LEWIS + CLARK . |H124 TEADTKE T ET UX 28[F i WARRANTY DEED DATED 2 APR 1974
27 [GAVING  [GAVING POINT DAM-LEWIS + CLARK {H125 {RANDA RICHARD EY UX 10800F P WARRANTY DEED DATED 13 FEB 1974 T
281GAVINS TGAVING POINT DAM-LEWIS + CLARK |H126 NOA MIEDRED ET ViR 13000:F i WARRANTY DEED DATED 31 JAN 1974
20 {GAVING |GAVING POINT DAM-LEWIS + CLARK _M1Z7 __ [ROUILLARD RUBY ; B WARRANTY DEED GATED 20 DEC 1973 - “
30 |CAVING  GAVINS POINT DAM-LEWIS + CLARK (128 RANDA RICHARE BT UX s‘{f " WARFARNTY DEED DATED 13 o0 1974
31 |GAVINS_|GAVINS POINT DAM-LEWIS + CLARK 1128 RANDA RICHARD ET UX e ® WARRANTY DEED DATED 13 FES 1974
32 IGAVING T GAVING POINT DAM-LEWIS + CLARK_[H130 NIOBRARA FULL GOSPEL S4BAIE ®
JTIGAVING TGAVING POINT DAM-LEWIS + CLARK  [HAST DAVIE ROY ET AL 1950[F JEhd Civil
34 {GAVING _ GAVINS POIN H1ad HANDA EBWARD BT UK 440/F I BED DATED 25 JAN 1974 (PRICE INCL H-41)
35 GAVING | GAVING POINT H133 NELSON CLIFFORD A 4a40[F F WARRANTY DERD DATED 18 NGV 1973
36 {GAVINS | GAVINS PORY LARK s NELSON ARV EET UX 5000[F 2 WARRANTY DEED DATED 10 UL 1974
37 {CAVING (GAVINS POINT DAM LEWIS + GLARK |H135 CONKLIN GLYDE E 5600]F P WARRANTY DEED DATED 16 JAN 1844
FEICAVING |GAVING POINT DAM-LEWIS + CLARK__|H136 TRITZ STANLEY BT UX [ F WARRANTY DEED DATED 21 FEB 1974 (ACLWITH H-i13) |
0 GAVING  GAVING POINT DAM-LEWIS + CLARK [H137 CONKLIN BF ETUX 8O0 F siad DT FILED 17 NOV 1975, CIVIL 74-0-453
ATICAVING GAVING POINT DAM-LEWIS + CLARK  |H138 PEASE WOODROW ET UX O/F P 20 DEC 173 (ACGWITR H111y |
A1 JGAVING _[GAVING POPE DAM-LEWIS « CLARK  |H13 TEADTKECET UX Z8G0(F P WARFANTY DEED DATEL 18 JAN 1574 -
47 1GAVING | GAYING FORNT DAM-LEWIS « CLARK [HiZ RANDA EDWARD ET UX 380[F [ ARBANTY DEED DATED 21 JUN 1874 (PRIGE INCL H-143)
43 IGAVING TGAVINS POINT DARM-LEWIS + CLARK  |HiZ =T UX olF P WARRANTY GEED DATED 25 JAN 1974 (GG WITR H-132)
A4 TGAVING [GAVING POINT DAMALEWIS + CLARK  [H143 TUX 1Z5IF [ WARRANTY DEED DATED 16 JUL 1074
451CAVING T GAVING POINT DAM-LEWIS + CLARK _|H143 IRANDA EDWARD ET UX G F WARRANTY DEED DATED 21 JUN 1972 (ACQWAR HHAD
46 1GAVING | GAVING POINT DAM-LEWIS + GLARK  |H144 |NIGERARA DEVEL CORP. 8001 i WARRANTY DEED DATED 18 OC7 1674
{47 1CAVING | GAVING POINT DAML.LEWIS + CLARK [H145 {OMAN ROY 1 ET AL TRE0F DT [/ FRLED 26 AUT 1675, CIVIL NG 75-0-3%
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A g c 1 5] E 1 £ < oot H
{1 [PROJID FRO NAME TRACT_NO; ADDR_NAME ACQUIRED COST US_AGG ESTATE CATF AGCOM REMARKS
4B IGAVING |GAVING POINT DAMLEWIS ¥ CLARK _[H148 ‘OMAN ROYHET AL 4001 biT DT FILED 26 AUG 1975 AL NO 75-6-338
48 CAVINS | BAVING BOWNT DAM-LEWIS ¥ CLARK. [Hi47 NELGEN NIELS ET X JECO0IE 67 BT FILED 6 AUG 1975, CiVil. ND. 75-0-336
50 [GAVING [GAVINS POINT DAM-LEWS ¥ CLARK | Hi0S VOECKS MLDRED £ AL GEZ00IF iF WARRARTY DEED DATED § MAY 1575
511GAVING | GAVING POINT DAM-LEW!S + CLARK _|H201 KIRBY VINGENT ET UX To00[F B WARRANTY DEED DATED {3 WAY 1575
52 [GAVING | GAVING POWE DAMLEWS + CLARL |020% NELSON CLIFFORD A £ P WARRANTY DEED DATED 16 NOV 1078 [(REQ WiITR H-117) |
53 [GAVING | GAVING POINT DAM-LEWIS + CLARK [H203 NOYER ROLLIEE ET UX 10500{F i WARRANTY DEED DATED § APR 1874
54 ICAVING |GAVINS POINT DAM-LEW!S + CLARK |H204 WESLEYAN INDIAN MISE 11500{F P WARRANTY DECD DATED 23 HOV 1574
55 1GAVING [GAVING POINT DAM-LEWIS  CLARK [H205 MARSHALL SLETVIR 00F T WARRANTY DEED) DATED 18 JUN 1874 R
56 IGAVING [GAVINS POINT DAM-LEWIS + CLARK 'H208 URACEK LDUIS ET UX 10006|F P WARRANTY DEED DATED 16 JAN 1974
57 IGAVING [BAVINS FOINT BAMTEWIS + CLARK TH207 MAY GLEN L ET LX "1B7G0|F P WARRARTY DEED DATED 24 JAN 1874
5B [GAVING |EAVING POINT DAM-LEW:S + CLARK. | H208 NIELSEN CARLHET UX, Ha5GF P WARRANTY DEEL DATED 11 MAR 1674
{60 [GAVINE GAVING POINT DAM-LEWIS 5 CLARK_|Hz09 MARSHALL IDAMET AL 18450[E P WARRANTY DEED DATED 8 MAR 1974
60 [GAVING TEAVING BOINT DAM-LEWIS + CLARK 114 DIOCESE OF NEB 130601 fa WARRANTY DEED DATED 28 MAY 1074
67 JGAVINS | GAVINS POINT DAM-LEWIS » CLARK [Fi1 HIGGINS MARGARET TEGOIF P WARRANTY DEET DATED 30 DEC 1674
62 JCAVING |GAVINS POINT DAM-LEWIS + CUARK. |12 STEPHENS LEGNA ET AL S3G0LF 1T UT FiLED 8 DEC 1874, CIVILNG. 74-0-336
63 |GAVING |GAVINS POINT AN EWIS + LLARK, (12138 {FARNIK HENRY ET OX 18500IF B WARRANTY DEED DATED 7 MAR 8914
G4 IGAVING IGAVINS POINT DAM-LEWIS < CLARK  [H214 VILCAGE OF MIOBRARA i
EETGAVING THAVING FOINT DAM-LEWIS ¥ GLARK  |H218 VARILEK MINGR ET UX F E WARNANTY DEED DATED 18 JAN 1674
66 TGAVING _[GAVINS POINT DAM-LEWS + CLARK (316 HIGGINS MARGARET 0:F B 0 DEC 1974
67 [BAVINS [CAVINS POINT DAM-LEWIS + CUARK  [H217 TIEHENDORF EJ ET UX F P WARRANTY DEED DATED 14 JAN 1574 T
88 1AV AVING POINT OAMTEWIS v CIARR [HR19 PEASE MARYE i 3
€0 1GAVING " TGAVING POINT DAM-CEWIS + CLARK. [H22( MACKEY WILLARD ET UX F IE
70 |GAVING [GAVING POINT DAM-LEWIS + CLARK [HEHT BARNHART WOCDIE v F F
TEIGAVING [GAVINS POINT DAMLEWSS + CLARK (232 PEASE WR | ] ’
72 {GAVING | GAVINS POINT DAM-LEWIS » CLARK | Ho28 FRITZ GARY JET UX 3025(F iF WARRANTY DEED DATED 17 JAN 187~ T
73 {GAVING |GAVING POINT CAMLEWIS ¥ CLARK Hzod UHLIR EDWINRETUX 550(F h:» WARRANTY DEED DATED 21 JAN 1975
74 [GAVING [GAUING POINT DAMTEWE T TUARK [H5 MACKEY WHI ARG E7 UX 6100 & TWARRANTY DEED DATED 18 DEC 1574
75 \GAVING |GAVING POINT DAM-LEWS + CLARK.  [F236 ROBINETTE ROBT ET UX AAB0DF 13 WARRANTY DEED DATED 16 MAY 1874
78 1CAVING [GAVING FOINT DAM-LEWIS ¥ CLARK. |H2Z7 KRUTSON ANGREW ET LX R P IWARRANTY DEED DATED 17 JAN 1574 (PRICE INCLS H-228]
77 GAVING IGAVINS POINT DAMLEWIS v CLARK  [Hi78 KNLTSON ANGREW ET UX O[F P IWARRANTY DEED DATED 17 JAN 1874 (ACQ WITR W37} |
78 CAVING [GAVING POINT DAM-LEWIS = CLARK TH29 JORGENSEN EUMA | 5000 F B WARRANTY DEED DATED 18 JAN 1874
78 |GAVING [GAVING FOINT DAM-LEWIS « CLARK. [1230 KUBE HELENET A 7R0[F OfT BT FLED 5 DEC 1974, CIVIL NO, 74-0-336
B0 [CAVING [GAVING POINT DAM-LEWIE ¥ STARK THR81 FRAZER DANIEL £7 UX 2000 F P ARRANTY DEED DATED 17 JAR1672
BT {GAVING _|GAVING POINT DAM-LEWIS + CLARK |H232 COLWELL [YLEEET UX Z400DIF [ WARRANTY DEED DATED 5 JUN 1674
B2 ICAVINS IGAVING POINT DAM-LEWIS + CLARK _|H233 DAHLEN MARIUS 2650/ F B VWARRANTY DEED DATED 26 JAN 1974
83 JGAVING |GAVING POINT DAM-LEWIS « TLARK [riegd CAMERON A EVERITE 17850]F P VWARRERTY DEED DATE
B4 IGAVING |GAVINS POINT DAM-LEWIS + CLARK [H235 SCHLGTE ALFRED BT OX 10001 F P VWARRANTY DEED DATED 18 JAN 1874
BETGAVING TGAVINS POINT DARMLEWIS + CLARK 1296 BRANSTIER TAET O 15400'F # V/ARRANTY DEED DATED 10 APR 1978
85 IGAVING | GAVING POINT DARCLEWIE » ZLARK  [HR37 HANZLIK AR ] 23350/F B WARRANTY DEED DATERD 4 FEB 1974
E7 [GAVING | GAVING POINT DAMLEWIS + CLARK |H238 FONER EDAM 5500/F P WARRANTY DEED DATED 18 JAN 1974
| BE GAVING GAVINS POINT DANM-LEWIS TCLARK THz3e KNUTSON GE £Y OX 0600] 3 WARRANTY DEED DATED 27 SEP 1974 )
i DY FILED 3 DEC 1874, SV NG 740-388 (PRICE TNELS
B9 IGAVING {GAVING POINT DAM-LEWIS + CLARK _1H240 DAVIS ROY ET AL 33000iF or $1.000DEF)
G0 [GAVING |GAVINS POINT DAMAEWIS » CLARK |Fi341 PEED LARRY CET UX 9C00F B WARRANTY T ATED 18 MAR 1074
G11CAVINS [GAVING POINT DAM-LEWS + CLARK |H242 HENGSTLER WM ET UX 115001 P TWARRANTY DEED DATED 1 MAR 1674
52 |GAVING [EAVING POINT DAMLEWIS = CLARK 1Ha43 MORAVEC MARGARET | 14000(F g TWARRANTY BEED DATED 38 FES 1074
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33 1GAVINS GAVING POINT DAM-LEWIS + CLARK 244 SCHINGLER FRANK £ UX 24060 F F WARRANTY DEED DATED 21 JAN 1874
B4 [GAVINS JGAVING POINT DAM-LEWIS + CLARK 1H24E HILL RHGNDA W ET AL 1H0G{F g WARRANTY DEED DATED 16 SEP 1974
CAVING [GAVINS POINT DAM-LEWIS + CLARK _1H246 MORRISON EMMAET AL 1120/F [ WARFANTY DEED DATED 14 FEB 1675 T
35 TGAVING | [GAVING POINT DAVLLEWIS ¥ CLARK " [HE4T PETERSON GAlL E1 UX 3400 F P WARRANTY GEED DATED 15 APR 1574
97 |BAVING [GAVING POINT DAM-LEWIS + CLARK _ {H248 SIMPSON JOHN ESTATE OF TROGIF B DT D/T FILED 8 DEC 1974, CIVIL NO. 74-0-336 (PRICE (NOL H-271)
SBICAVING GAVING POINT DAM-LEWIS + CIARK HAE TRANDA EDWARD ET UX 13C00LF P WARRNATY DEED DATED 7 MIAR 1674
50 |GAVINS _ GAVING POINT DAM-LEWIS + CLARK _{H25 TPENISKA EDNA ZA0G[F P 15 APR 5074
TO0ICAVING _IGAVING POINT DAMLEWIS + CLARK _H251 CROSLEY EARL ET UX 14000F P
TGGAVING " TEAVING POINT DAY 252 " TPETERSON EMIL ET Al 3000F BT /T FILED 8 DEC 1874, TVl NG, 74.0-336
TOZGAVING | GAVINS POINT DA X H255 _ [PENIGKA EDNA [ I WARRANTY DEED DATED 13 APR 1974 (ACQ W/TR H-250}
103 GAVING " [EAVING POIRFT DAM-LEWIS + CLARK _1H284 KNGRI DONALD W B I3 WARRANTY DEED DATED 12 Junl 1874
T GAVING [GAVING POINT DAMLEWIS + CLARK [HZ5S NOLAN WILLIAM €T U E500F B WARRANTY DEED DATED 4 APR 1674
TB{CAVING (GAVINS PORFT DANILEWIS + CLARK |H256 MGODY RALEH A ET UX 20600[F_ 3 WARRANTY DEED DATED 14 FEB 39?4
GBI GAVING | GAVING POINT DAMLEWIS + CLARK _|H257 TEADTRE KR EVUX $218B{F B
HUTIGAVING [GAVING POINT DAM-LEWIS + CLARK _|H258 HALL WALTER § ET UX 23000{F I
GBIGAVING _[GAVINS PO H2358 KEMP MAURITZ ESTAYE OF S00|F o
SAVING GAVING Pol HHL WALTER § ET U%, dlF B
GAVINS POI SCHNISER AEET AL 7G0[E Brf
AVINS POINT DAM-LEWIS + CLARK [H287  KENF MAURITZ ESTATE OF F [oFF NI NG, 75347 RCAWITH 250y |
GAVING POINT DAMLEWIS + CLARK TH283  TRECOWL LUCILET 30 15 WARRANTY DEED DATED 20 APR 1974
GAVINS POINT DAMLEWIS + CLARK. | H264 LAPATO OLIVE ET VIR ZE8TE iF VWARFANTY DEGD DATED 14 FES 1974
BAVING POINT DAM-LEWIS + CLARK_ |H285 MCBONALD JORN ET UX 25601F Em /T FILED 17 NOV 1975, GIVIL NO. 75-0-453 {(PRICE INCL H-377)
GAYING POINT DAM-LEWIS T CLARK [H288  IMACKEYCOET UX 5GG0]F B CED DATED 25 MAR 1874 (PRICE INCLS F-353) |
GAVING POINT DAM-LEWIS + CLARK ™ |H267 SROWN JEAN 32EF 3 SED DATED 114 JAN 1974
GAVINS POINT DAM-LEWIS + CLARK |Fi268 MACKEY WH.LARD E7 UX SO0 B WARRANTY DEED DATED 11 MAR 1974
TTEIGAVING (GAVING PORIT DAMAEWIS + CLARK, |H255 OLSOM FULTON R ET AL TS500[F P WARRANTY DEED DATED § MAR 1974
[T1GIGAVING_IGAVINS POINT DAMLEWIS + CLARK _|H27 SOLAND HENRY & BT UK TEOF P WARFANTY DEED DATED 7 MAR 1674
”‘“:%LAV NE TBAVING POINT DAMLEWIS + CLARR |H27 SIMPSON JORN ESTATE OF ofF i DIT FILED S GEC 1674, CIVIL NG, 74-0-336 (AGO WITR 11248)
21| CAVING TEAVING POINT DAVMLEWIS + CLARK _|H27, FILIP FRANI JR £T AL 16600]F £ [WARRANTY DEED DATED 14 MAR 174
125|GAVING TGAVING POINT DAM-LEWIS + CLARK [H273 MOODY GARY W ET UK ZIG00]F P WARRANTY DEED DATED § MAR 1074 (PRIGE
I D/T FILED 17 FRE 1076, GIVIL ND. 76-0-46 (PRIC
TZ3{GAVING [GAVING POINT DAM-LEWIS + CLARK  |H2T4 BERLY BEULAH & 21500F o7 DEF: FRICE ALSO INCL H408 & H420)
WARRANTY DEED DATED 27 AUS 1674 (HESERVING TG
GRANTOR PERM INGRESS & EGRESS ON EXISTING RDS TO
124|GAVING | GAVING POINT DAMLEWIS + CLARK |H27S 1SCHODL DISTRICT FR SB00/F P ADJAGENT SCHOOL LANDS 8 BLDGS)
125[GAYING  GAVING POINT DAM-LEWIS + CLARK  |H278 5 FRANK E BT UX 12300F [ WARRANTY DEED DATED 20 JuL 1974
GAVINS POINT DAMLEWIS + CLARK " TH2¥r RNHART WOODIE v TS0 E i3 WARRANTY DEED DATED 3 JUN 1874
GAVINS POINT DAM-LEWIS + CLARK 1H278 PEASE MARYE 5500(F ¥ WARRANT
GAVING BOINT DAMLEWIS « CLAEK \HZTE HILLWATERSET UX 280[F [P WARBANTY B
S HOFERER JOHN J ET UX 15400]F P WARFANTY DEED DATED 1140 1874
T30 GAVING TRRNGWN ] '
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DEED DATED 13 DES 1977 (PUREUART 70O RELSCATION
131|GAVINS _GAVING POINT DAM-LEWIS + CLARK _[H282 NIOBRARA VHLAGE OF giF P
S| GAVING |BAVING POINT DAN-LEWIS ¥ CLARK THAGU GREEN EARLE W ET UX G4001E F
[TI3|GAVING [GAVING POINT DAMILEWIS * GLARK _TH301 JOHNSON MERLIN ET UX B5G01F P
FA|GAVING [ GAVINS POINT DAMLEWIS + CLARK  1H302 JERMAN ERVIN 5T UX 125001F P
135|GAVING | GAVING POINT DAM-LEWIS + CLARK  [H303 | TUHLIR RIGHARD E1 UX B000F F
T T6IGAVING | GAV NS POINT DAI-LEWIS + CLARK 1H304 TFONER ESTHER N TSEGOIF [4 WARRANTY DEED DATED 6 APR 1974
37 |GAVING | GAVING POIMT DAM-LEWIS + CLARK 1308 iLISKA JOSEPH B 16001F P WARRANTY DEED DATED 4 MAR 1874
E VINS TGAVING POINT DAN-LEWIS + CLARK _H306 [PAINTZ GORDON ET UK TA00IF P WARRANTY DELD DATED 4 MAR $874
T30 GAVING [GAVING POINT DAN-LEWIS + CLARI. TH30) TIRYAN ALBERT J 13250 F 7 WARRANTY DEED DATED 18 MAR 1574
JED|GAVING | GAVING POINT DAM-LEWIS + CLARK_IH NER KENNETHE AN 7 WARRANTY DEED DATED 27 AFR 1674 i
TE[GAVING [GAVING POINT DAM-LEWIS + CLARK _[H308 CUMEL ALICE J ET AL BOGIF I3 WARRANTY DEED DATED 19 APR 1074
T47|GAVING 1GAVING POINT DAMLEWIS + CLARK 1HB1 KLUG STEPHEN B SEO0F [ WARRANTY GEED DATED 7 MAR 1874
[TA[CAVING [GAVING POINT DAMLEWIS + CLARK HaTT MAY WALTER C ET UX 10001 ie VWARRANTY DEED DATED & MAR 1674
[T34[GAVING § DAM-LEWIS ¥ CLARK  (HG12 EVANGELICAL LUTH CH Z3000[F WARRANTY DEED BATED 27 AUG 1074
45| GAVING WIS 4 HA1E OLBSCN ROBERTLET OX H3000]F i WARRANTY DEED BATER O MAR 1675
TAG|GAVING M-LEWTS ¥ CLARK  1Ha1 FITCHIESTERCET UX 15660 F WARRANTY DEED DATED © APR 1974 ]
AT GAVING , BOINT DAM-LEWIS + CLARK _1H3d BARING OGN MARGERY E STO0F VIARRANTY BEED BATED 1 MAR 1974
14B|GAVING _|GAVING POINT DAM-LEWIS + CLARK TH31 SNOWLON CORTIS W FATEBE /T FILED 2 SEP 1978, CIVIL NO. 75-0-342
TG GAVING GAVING POINT DAM-LEWIS + CLARK [HA17 KEMP TAVERNE T0400(F WARFANTY DEED DATED 25 MAR 1674
TEGGAVING 1GAVINS POINT. 15+ CLARIC F318 BOURN JOEN ET AL Z200{F WARRARTY DEED BATED 37 MAR 1974
TE1[GAVING |GAVING POINT DAM-LEWIS + SLARK _1HF19 KOMKEN WENDELL BT UX J800(F WARRANTY DEED DATED 13 MAR 1674
ISCAVINS IGAVING POINT DAMLEWIS 3 CLARK TH020  (FRITZ RUDCLPHET AL 2400F WARRANTY DEED DATED 12 JUN 1974
BUGAUING TGAVING FOINT CAM-LEWIS ¥ CLARE THE21 {SCHMIDT HENRY HOOIF WARFANTY DEED DATED 1 MAR 3974
[TEAGAVING | GAVING POINT DAMAEWIS + CLARK_{H3z2 ‘TARSEN MYRTLE ET AL B0 WARRANTY DEED DATED 11 MAY 1974
SSIGAVING | GAVING POINT DAM-LEWIS + CLARK _[H323 STUBBLEN DORIS L. 1350F VARRANTY DEED DATED 11 JUL 1874
i DT FILED 37 DEC 1574, GIVIL NO. 74-0-353 {PRICE INGL 3580
1BBIGAVING |GAVING POINT DAM-LEWIS + CLARK H324 IDAVIS ROY ET AL 185%:F EF)
157[GAVING [GAVING POINT DAM-LEWIS + CLARK ™ |H325 SBLECHTA DANIEL T060[F
[TBEIGAVING [GAVING POWNT DAMLEWIS £ CLARK _[F326 ILIBKA HELEN S <B500[F 3
[ISBlEAVING GAVIRE POINT DAVCLEWIS + CLARK [H327 {BURGARD DORA ET AL T400F P B
[TB0[GAVING _|GAVING POINT CAMILEWIS + CLARK 1H328 FRITZ RIGHARD E1 AL 5400]F [ e
[ETIGAVING BGAVING POINT DAM-LEWIS + CLARK__[H3Z8 UHLIR RIGHARD ofF I WARRANTY DEED DATED 7 FEB 1674 (ACU WITR FL170)
[162[GAVING | GAVING POINT DAVCLEWIS + CLARK _;+330, MULHAIR CHAS M ET Ux BOUO[F I3 WARRANTY DEED DATED 27 AUG 1674
[TE3[GAVING |GAVING POINT DAM-LEWIS ¥ CLARK _[H331 FITGH ELLA M {1800[F id WARRANTY DEED DATED 20 WAR 1974 ]
TBAIGAVING |GAVING POING DAM-LEWIS * CLARK _H2H2 WILSON MAY ET AL [ P WARRANTY DERD DATED 5 APR 1074
[1B5[CAVING [ GAVINE POINT BEES] SEHWACH MARIE ET AL B500IF P WARRANTY DEED DATED 16 MAY 1574
15&’GAV|NS CAVING POINT H334 IBERNAT IONAET AL AFOBIF |5 WARRANTY DEET OATED 20 AR 1374 ]
167 IGAVING [ CAVING PONT #1335 THOLAN ANTOMIA 500F [ 3 “ED DATED 37 AP - B
TBEIGAVING GAVING POINT. 1338 TEARNHART WOUODIE V TG0 F P
TEGIGAVING |GAVING POINT. H338 ROBINETTE JET AL 10500F P WARKANTY SEED DATED 10 AUG 1974
T70/GAVINS |GAVING POINT DAM £ 338 JUNGE GUSTAV 5000 e WARRANTY DEED DATED 5 APR 1074
TTGAVING | GAVING POINT DAMLEWIE + CLARK _1H340 KDERR WILLIAM ET DX T4B50[F B WARRANTY DEED DATED 16 APR 1474 M
[T72|CAVING | GAVING FOINT DAM-LEWIS + CLARK  (H341 MAY FRED A BT UX 22000]F B VWARRANTY DEED DATED {SMAR 9T~
TAIGAVING |GAVING POINT DAM-LEWIS * CLARK H342 ROBINETTE AGNES TE00LF ip WARRANTY DEED DATED 27 AUG 1974
TAIGAVING TGAVIRS FOINT, DAI-LEWIS + CLARK H343 MAYEERRY WM J ET UX 22000 F B WARRANTY DEED OATED 3 MAR 1975
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NS POINT DAR-LEWIS + CLARK | ST WILLIAMS CHURGH TWARRANTY DEED DATED 3 FER 1978

IS POINT DANLLEWIS ~ CLARK TUEH JORR F ET UX WARRANTY DEED DATED 15 JUL 1974

S POINT DAM-LEWIS + CLARK MOOEY GARY W ET OX WIARRANTY DERD DATED § VAR 1972 (ADO WITR Hargy

S PO DAM-LEWTS * CLARK CRIFPEN SIDNEY £1 UX WARRANTY DEED DATED 2 MAR 1674
GAVING PCINT DAVILEWIS + CLARK TICHY HARRY £ UX WARRANTY DEED
GAVINS POINT DAM-LEWIS + CEARK TEADTRE G ET UX WARFANTY DEED DATED 18 JAN 1574

IGAVING POINT DAN-LEWIS + CLARK

Hes

THIEROLF PAUL ET UK

WARRANTY DEED DATED 13 AUG 1974

GAVINS POINT DAM-LEWIS + CLARK WEBER TILTON CET AL WARRANTY DEED DATED 31 JUL 1573

GAVING POINT DAM-LEWIS + CLARK MEER JOHN C ET UX WARRANTY DEED DATED 20 DEC 1974 T B
GAVING POINT DAM-LEWIS + CLARK MACKEY CD ET UX WARRANTY DEED DATED 285 MAR 1074 [ACG WITR i2e8)
GAVING POINT DAM-LEWIS + CLARK COLWELL THOMAS ET UX WARRANTY DEED DATED 18 MAY 1574

GAVING POINT DAM-LEWIS + CLARK

REINOEHL GALE ET UX

GAVING PCINT DAMLEWIS + CLARK

WARRANTY DEED BATED 23 APR 1574

SQUCEK ELSIE £ ET AL

Lielevitiv o olwfo oo

3

O/ FILED 10 FEB 1875, CIVIL RO, 75-0-41

3AVINS POINT DAM-LEWIS + CLARK

SKOKAN GEORGE ET UX

WARRANTY DEED DATED 8 WOV 1574

PNE PONT DAM-LEWIS + CLARK

MOELLER JACDB &

-4

DFT FILED 12 FEB 1678, CIVIL NG, 76047

NS BOINT DAM-LEWIS * CLARK.

NS POINT DAM-LEWIS +

LARK

TTITICHY FRANK H

WARRANTY DEED DATED 22 JUL 1674

BOURN MELVIN JET UX

WARRANTY DEED BATED 7 A0S 1574

DT FILED 5 NOV 1974, CIVIL NO. 74-0.305

oG] EG

WARRANTY DEED DATED 31 MAY 1974

ING POINT DAM-LEWIS + CLARK, _ [H36 SKOKAN LOUIS ET AL T
GAVING POINT DAM-LEWIS + CLARK . SHRANEK JACK L ET UX
GAVING POINT DAM-LEWIS ¥ CLARK |H383 HOUAN ANNA ESTATE OF

AVING POINT DAM-LEWIS + CLARK

EARLEY JAMES F ET UX

AVING POINY DAM-CEWIS + CLARK

SCHILEMILLER ET VIR

ST
e

GAVING POINT DAM-LEWAS + CLARK  Haas FONEREDAM E A T B
GAVING POINT DAMAEWIS + CLARK  H3g7 SIMPEON CHESTER ESTATE OF [l D/Y FILED b NOV 1074, GIVIL O, T40-568
GAVING PIINT DAM-LEWIS + CLAR HILL WALTER S ET UX P WARRANTY DEED DATETD 15 MAR 1074 (ACQ WITR H.258) |
GAVING POINT DAM-LEWIS + CLARE y TEDWARDS B
v BURNE ECMA

GAVING POINT DAM-LEWIS + CLARK

WARRANTY DEED DATED 17 APR 1674

GAVINS POINT DAM-LEWIS + CLARK

TICHY HELEN ET VIR

WARRANTY DEED DATED 17 APR 1974

GAVING POINT DAM-CEWE * CLARK

TEWS FRED C BT X

G o0

WARRANTY DEED DATED 11 APR 1974

GAVING POINT DA‘M~LEW!S + CLARK

NS POINT DAM-LEWIS + CLARK

CLNNINGHAM T ET UX

WAHRANTY EED B DA D25 MAR 1874 [PRICE INCL H-376)

ON FLOYD BT UX

WARRANTY DEED DATED 7ROV 1974

NS POINT DAM-LEWIS + CLARK

45 POINT DAMH WIS + CLA

ON FLOYD ET UX

WARRANTY DEED DA‘{ED 7 NGV 1874

CUNRINGHAM T ET UX

EEOEIR

WABRANTY DEED DATED 25 MAR 1974 (ACA WHRFAISIS ]

GAVING POINT DAM-LEWIS + CLARK  IH3T7 MGDONALD JOHN ET Ux T DAY FILED 17 NOV 1975, CMIL NO. 75.0-453 (ACQ W/TR H-265)
GAVING FOMT DAM-LEWIS * CLARK _ {HA78 MEHIONALD JORN ET UX WARRANTY DEED DATED 20 DEC 1974

BAVING POINT DAM: : SOMER MOLLIE BT AL WARRANTY DEEB BATLO 26 JOL 1974

GAVINS POINT DAM- ARK HUNT EBITH R VWARRANTY DEED DATED 20 DEG 1974 T
GAVING POINT DAMLEWIS 7 CTARK FONER EOA M WARRANTY DEED DATED 13 FEB 1974

DOLSON FULTON ET UX

WARRANTY DEEL DATED 7 MAY 1978 (NOT INGEL TN PRICE 1S
$1,750 COSY OF 1,89 AC, MERGED TR G-714E}

3 GAVINS PORT DAM-LEWIS + CLARK
; GAVING B
5 GAVIFS PO
§ GAVING PO

WARRANTY DEEH DATED 3 JUN 1074

TR I S R Y

WARFANTY DEED DATED 14 NOV 1874

STUBBEN DAILYN ET AL

T

WARRANTY DRED DATED 3 DEC 1974

GAVING GAVING POINT DAMSLEWIS + CLARI

Hagg

IHOUSHG AUTHORITY

DERD DATED 5 MAY 1577 ACG PURSTANT TO ReL GCATORN

£

CONTRACT DACWEE-78-C-0073,
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GAVINS POINT DAM-LEWTS + CLARIC |1H387 HOUSKAN RN E7 UX 360 B VWARRANTY DEED DATED 24 JAN 1975
GAVING POINT DAM-LEWIS + CLARK  TH38# JERMAN WHMAEET AL F2001F P WARRANTY DEED DATED 25 APR 1574 o
FIBIGAVING [GAVING POINT DAM-LEWIS + CLARK  [H388 TEDWARDS JACK BT UK T200F BT DT FILED 46 JUN 1975, CIVIL NO. 78.6-338
T |GAVING T TEAVING POINT DAMLEWIS ™ Habi HEIDMANN GUS ET UX EOROF P WARRANTY DEED DATEG 18 APR 1574
223|GAVING [CAVING POINT DAM-LEWIS + CLARKHao1 SKOKAN EVELYN A F [ WARRANTY DEED DATED 26 SEP 1874
P23|GAVING [GAVING POINT DAM-LEWIS + GLARK _Hd02 KNUTSON HILBA ET ViR F P WARRANTY DEED DATED 20AUG 1974
SPAIGAVING [GAVINS POINT DARFLEWES T CLARK, [HAGS LEUENHAGEN KATIE M F F WARRANTY DEED BATED 31 JUL 1974
SAVING _[GAVING POINT DAM-LEWIS + CLARK {1404 HALGEN CARL F P WARRENTY DEED CATED 18 APR 1074
SAYING [GAVING POINT DAN-LEWIS + CLARK 11405 IFOREREDAM 3 ? WARRANTY DEED DATED 24 APR 1874
SAVING [GAVING POINT DAM-LEWIS + CLARK  [H4D5-2  (FONERE F s WARRANTY DEED DATED 24 APR 1574
BIGAVING [GAVING POINT DAMEEWIS + CLARK  1H408 HRAUN GEORGE FET UX iF P WARRANTY DEED: DATED 2 AUG 1974
SAVING | GAVING POINT DAM-LEWIS + CLARK  [HAO7 {BARE WILLIAM J P WARRANTY DEED BATED 20 DEC 18%2
NS | GAVING POINT DAM-LEWIS + CLARK [H408 EBERLYHARLEY BT UX O /T FRED 11 FEB 1976, CIVIL NO, 76-0-46 (ACQ WARTATA] |
AV GAVINS POINT DAM-LEWIS + CLARK  "HA0¢ BARE WHLIAM J P WARRANTY DEED DATED 20 DEC 1874
732|GAVINE [GAVINS POINT DAN-LEWIS + CLARK |1t FREIBURGHOUSE ROY 5, ET UX TTE WARRANTY BEED BATED 16 JUL 1874
F33{GAVINS I GAVING POIN] EWIE + CLARK WAt SCHWARTZER WM ET UX [ \WARRANTY DEED DATED & NOV 1674
TH[GAVING [CAVING FOINT LEWIS + CLARK [HAT2 I WARRANTY DEED DATEL 'S Gl 1874
2IE|CAVING | CAVING POINT DAM-LEWIS + CLARK 413 P WARRANTY DEED DATED SMAY 1975 N
F3E[GAVING [GAVINS FOINT DAM-LEWS « CLARK, (1414 CROSLEY ROSE P WARRANTY DEED DATED 19 DEC 1874
TTIGAVING |GAYING POINT DAM-LEWIS + CLARK  [Ha1s CROBLEY ROSE ET Al ;g WARRANTY DEED DATED
3a GAVINS IGAVING POINT DAMAEWIS + CLARK  [HA16 FARNIK HENRY ET UX P WARRANTY DEED DATED 310 o
[ZI5|GAVING |GAVING POINT DAMAEWIS ~ CLARK  |Ha17 [REYNOLDS EARL ET UX F WARRANTY DEED DATED 16 MAR 1975 T
2ADIGAVING |GAVING POINT DAM-LEWIS + CLARK  Ha1g MAY GLEN LET UK E WARRANTY DEED DATED 12 JUN 1974
STIGAVINE [GAVINS BOINT DAM-LEWIS + CLARK (1420 i@g&w HARLEY ET UX G/F B7F FILED 11 Fefy’
2AZIGAVING " [GAVING FOINT DAN-LEWSS + CLARK [H4Z1 BENNER AND LAWRENCE POST P WARRANTY DEED DATED 78 FEB 1675
DEED DATED 6 JUN 1973, ACQ PURSUANT TO RELOTATION ™
243GAVING | BAVING POINT DAMALEWIS + CLARK _H422 NORTHERN TELEPHONE oF P CONTRACT DACW45-76-C-0074
SAEIGAVING T [GAVING POINT DAM-LEWIS + CLARK {H423 HILLWALTER § 27 UX 33001F P WARRANTY DEEL DATED ¢ MAR 1974
[BASIGAVING |GAVING POINT DAM-LEWIS + CLARK  [Hd24 OPST JOSEPH BT UX 1Z000,F 1 WARRANTY DEED DATED & JON 1574
/ TOYT FILED 17 NOV 1575, CIL WO 75-0-453 (PRICE NCL §1758
DEF; PRICE DOES NOT INCL $300 FOR SALVAGE VALUE OF
GAVINS [GAVINS POINT D + CLARK [Ha2s GREENAMYRE GERALD H 5825:F o IMP)
GAVING GAVING POINT DA ¥ CLARK T H4dS {KNUTSON CARL A ) 3000]E & WARRANTY DEED DATED 30 APR 1674
GAVING | GAVING POINT DAM-LEWIS + CLARK THAZF — TKONKEN WENDELL ET UX 7B B WARRANTY DEED DATED 10 APR 1674
GAVING [GAVING POINT DAM-LEWIS + CLARK [Fade  'ORAKE ROBERT F £7 UX TAROBIE B WARRANTY DEED DATED § UL 1574 N
GAVING [GAVINS POINT DAM-LEWIS + CLARK [1423 GATZ GHASF JRET UX 75001 ® VIARRANTY DEED GATED 6 JUL 1674
DT FILED 17 HOV 1875, CIVIE NG 75-5483 (PR
25UGAVING [GAVINS POINT DAM-LEWIS + CLARK _[H430 IEpERLY BEULAH £ 38500/F ot DEF: PRICE ALSQ INCL H-431)
252|GAVING |GAVING POINT DAM-LEWIS + CLARK  1H421 ERERLY HARLEY BT UX ofF ot
F55IGAVING |GAVINS POINT DAM-LEWIS + CLARK [H432 TECHIRREN W ET UX S700[F il
FEAIGAVING | GAVINS POINT DAM-LEWIS + CLARK  [HA33 KNLITSON MINA A E300[F P 1Y DEED DATED 3 MAY 1974
[ZSEIGAVING | GAVINS POINT DAM-LEWIS + CLARK  |HAZE THOMPEON BM £1 0X _ 7200[F iF B0 DATED {2 8EP g7~
[ZSR|GAVING TCAVINE FONT DAMCLEWIS FCUARK [HA%E A AN §2000[F P WARRANTY DEED DATED 7 OCT 1974
257|GAVING | GAVING PCINT DAM-LEWITS + CLARK__[H435 THERDLE Pl ESTATE OF 1B000;F DT O FrLED p8AUG 7578, TIVIL RO, 75-0-336
[258]GAVING | GAYING POINT DANM-LEWIS + CLARK 1437 MINARIK ANNAE 6B00:F i WARRANTY DEED DATED B MAY Y87
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ZSB|GAVING [CAVING POINT DAMLEWIS + CLARK  jHadd RAD VYSEHRAD NO 53 ZB000TF P WARFANTY DEED DATED 8 NOV 1974

260[GAVINS 'GAVING POINT DAM-LEWIS + CLARK iHasg IONIC LODGE #87 TTZ00F P 21 NOV 1874

251[GAVING “GAVING FOINT DAN-LEWIS + CLARK IH4dd CUNNINGHAM T ET UX 0000 F [ WARHANTY GEED DATED 23 APR 1974 T
262{GAVING [GAVING POINT DAN-LEWIS + CLARK _ [Hi41 TEADTKE C ET UX 104507F B WARRANTY DEED DATED 23 MAY 1572

DT FILED 31 DEC 1874, CIVIL WO, 74-0-358 [PRICE INGL
283|GAVING _IGAVING POINT DAM-LEWIS + CLARK  [H442 IBANK OF MIGBIRARA 30000:F o $12,000 DEF)
! DIT FILED 12 FEB 1678, EIVIL NG 78-5-56 (PriCE WoT SU8R0

2B4]GAVINS GAVIMNG POINT DAM-LEWIS + GLARK _|HA43 {RIMANEK GLEN D ET UX 16500]F o DEF|

265|GAVING [GAVING POINT DANLLEWIS + GLARK [Hdd4 'GREEN EARLEW ET UX 135 F 3 WARRANTY DEED DATED 24 APR 1874

2681GAVING [GAVING POINT DAM-LEWIS + CLARK |H4d5 WMAY GLENLET UX 22900(F P

267|GAVINS TGAVING POINT DAM-LEWIS + CLARK  |H448 LAREFLOYDE ET LY F1300(F 3 WARRANTY DEED BATED 10 JUL 1974

ZB8IGAVING |CAVING POINT DAM "CLARK THA47 MARSHALL IDAM PR P WARFANTY DEED DATED 2B MAY 1874 -
2691GAVINS IGAVING POINT DAM.LEWIS ¥ CLARK _[HAds MOOBY RALFH A ET UX 2500[F =

ZTOIGAVINS TGAVING POINT DAM-LEWIS + CLARK |H449 FREEMAN VALLEY ET UX THATF 3 WARRANTY DEED DATED 20 DEC 1674 ™" T
271|GAVING [GAVING POINT DAM-LEWIS + CLARK 1450 SCOTT WALTER B ET UX 12000 F [ WARRANTY DEED DATED 30 Ak 1878

372|GAVING TEAVING FOINT DAM-LEWIS + CLARK 1HA51 TICHY RARRY ET UX 36006/F P WARRANTY DEED DATED 26 AUG 1975

TIGAVING | GAVINS POINT DAMLEWIS + GLARK  [Hd52 MARSHALL 1BAMET AL S500]F P

ZTAIGAVING |GAVING POINT DANFLEWIS + GLARK _1H453 THIEROLF ALVIN ET DX " 2600(F 4 WARRANTY DEED DATED 25 06T 1974

Z7GIGAVINS “IGAVING POINT DAMAEWIS + CLARK  [Ha54 KNUTSON CARL A ET AL 160G B WARRANTY DEED DATED 28, JAN 1575

Z7BIGAVING_[GAVINS POINT DAM-LEWIS + CLARK _ [HA4B5 CISRAJOSERH B FEE0E 3 §

ZTTIGAVING GAVING POINT DAM-LEWIS + CLARK _ |HA88 OLBEN FULTON ET UR 17100]F [ WARRANTY UEED DATED 7 JUN 1974

TEIGAVING  GAVINS POINT DAMLEW!S + CLARK [Ha57 TUCH JAMES A BT UX 136001 4 WARRANTY DEED DATED TI NGV 1974

ZTO{GAVING -], K ¥ TCOUWELL JESSIE 21300:F P EC

280ICAVING . [SAVING PORMT DAMLEW!S + CLARK ~|1456 NIOBRARA EVAN LUTH BOBHOIF B )

SEUCAVING TEAVING FOINT DAM-UEWIS T CLARK [Rags TTUCHLILCYD R EY UX 22500 F F WARRANTY DEED DATED ZAMAY 1874
SEIICAVING | IBAVING POINT DAMLEWIS ¥ CLARK |Ha&t JOHNSON ET VIR M FEO0F T WARRANTY DEED DATED 20 DEC 1974

zs's?mvms GAVING POINT DAMLEWIS + CLARK _|H482 WE] 26560 F ' WARRANTY DEED DATED 27 AUG 1974

ZEUGAVING GAVING POINT DAM-LEWIS + CLARR | Haa3 TICHY VICTOR ET UK 8000 F E WARRANTY SEED DATED 23 MAR 1074 [PRICE chL“émms”E“)""‘“
ZESIGAVING "GAVING POINT DAMLEWS + CLARK [Hasq MC GRAW LECAND BT UX EQ0BIF B WARRANTY DEED D/

ZEEICAVING | GAVINGS POINT DANLEWIS * CLARK [H465 TICHY VICTOR EY UX oF P

SETICAVING TGAVING POINT DAM-LEWIS + CLARK  |H486__ IFISCHER CARL FET UX 8500]F P

ZEBIGAVING [ GAVING POINT DAMLEWIS + CLARK |H467 “IA00F B WARRANTY DEED BATED 19 DEC 1874

SEBICAVING_ GAVING POMT DAMLEWES + CLARK Trags 18500 F B WARKANTY DEED DATED 19 DEC 1974

Zo0iCAVING [GAVING POINT DAMLEWIS + CLARK M489 4450[F [ WARRANTY DEED DATED 13 JUK 1578 1
PEUGAVING |GAVING POINT DAM-LEWIS * CLARK HH470 22500{F [ WARRANTY DEED DATED 25 APR 1874 S
SEHCAVING TCAVING BOINT DAMLEWIS + CLARK (a7 Z600]F P

FONCAVING | GAVING POINT DAN-LEWIS + CLARK |H472 4300]F 3 ATED 19 NOV 1874

: IBAFILED 17 NOv 1676, CIViL NG, 75-6-463 (PRICE INCL §3300 |

294{BAVINS | GAVINS POINT DAMLEWIS + CLARK |H473-1 _ [FREEMAN VALLEY ET UX 5800{F [ ‘pEF)

ZI5IGAVING TGAVING FOPT DAMLEW!IS ¥ CLARK [Ha73.7  FREEMAN VALLEY BT UX 10400TF P WARRANTY DEED DA

POOICAVING IGAVING FOINT BAM-LEWES + CLARI. [A74 LISKA ABOLPH O ET UX TEODIF b /T FRLED 10 FEB 1875, VI NO. 75057

FETIGAVING TGAVING BOINT DAN-LEWIS « CLARK THATS  IGREENAMYNRE GH ET UX 20600 F P WARRANTY DEED DATED 6 NOV 1974

2081 GAVING [ GAVING POINT DAM-LEWIS + CLARK [H476 DIEZ CLAYTON R ET UX 13700iF [ WARFANTY BEED DATED 26 JAN 1675

ZSOIGAVING |GAVING POINT DANLEWAS « CLARK | Hd¥7 GEORGE PETER ] G300,F P SWARRANTY BEED DATED 23 DEC 1974

300[GAVING _[GAVING POINT DAM-LEWIS + CLARK  |H478 FREEMAN ELLA ET AL 5001 P IWARRANTY DEED DATED S AUG 1074 N
SOTTGAVINE " [GAVING POINT DAM-LEWIB + CLARK  [Fid79 IBROWN GEORGE F ET UX 50001F 3 " IWARRANTY DEED DATED § JUL 1674
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302|{CAVING T TEAVING POINT DAM-LEWIS ¥ CLARK " |H345 GERTHS ROY A ET UX BGOIE P WARRANTY DE
S03IGAVING | GAVING POINT DAMLEWIS + CLARK ~[H483 JANOVAC EDAM ET AL ] BO00IE =N WARRANTY GEED DATED 20
S04|CAVING [GAVINS POINT DAN-LEWIS + CLARK  {H482 LIBPERT CS ET UX TTO0GF I WARRANTY DEED DATED 8 JUL 1674
A05]GAVINE [GAVING POINT DAM-LEWIE + CLARK _TH483 SCOTT WALTER PET UX G0 E [ WARRANTY DEED DATED 10 JUN 1674
06| CAVING | GAVING POINT DAV-EEWIS + CLARK THdae KEMP [ AVERNE 3500;F ti] WARRANTY DEED DATED 25 JUL 1974
307 | CAVING_ GAVING POINT DAR-UEWIS + CLARK TH4gE {BOURN MELVIN ET UX 12B0(F I WARRANTY DEED DATED 25 APR 1974
308|CAVING_[GAVINS POINT DAM-LEWIS + CLARK _|H486 PERSON CHARLES ET UX TH500[F 1B IWARRANTY DEED BATED 72 JUN 674
S00|GAVING_[GAVIMG POINT DAM-LEWIS + CLARK [HAB7 SCOTT WALTER PET UX 12601 3 T8 W 3 T
SIOGAVING  [GAVINS POINT DA N F7000(F P WARRKNTY BEED DATED 24 OCT 1 N
THGAVING | BAVING POINT BAML [483 g
[31ZICAVINS |GAVING POINT DAM-LEWIS + CLARK _HA90 LINKNOWR
IHBICAVING | GAVING POINT DAM-LEWIS + CLARK H432 UNKNOWN

: DERD DATED 13 DEC 1977, ACQ PURSUANT TO RELOCATION |
FI4GAVING | GAVING POINT DAM-LEWIS + CLARK  1h493 NIOBRARA VELAGE OF olF P CONTRACT DACW45-72-0-0008,

DY FLEG 47 JUS te7a, GV NG 7407766 (PRCE TNCL 35700 |

1SCAVING _[GAVING POINT DAM-LEWIS + CLARK |HS00 EBERLY JAY DET UX 26564.45|F 0T {DEF AND $364.43 INT)
TEFGAYING  GAVING POINT DAM-LEWIS * CLARK _|H501 MAYBERRY FWET UX 21008[F hd WARRANTY DEED DATED 3 JUN 1674 §
17IGAVING [GAVING POINT DAM-LEWIS « CLARK _|H502 WHITE VERA F ET VIR 1180 F [ WARRANTY DEED DATED 8 AUG 1974
G/T FILED 17 NOV 1878, CIVRL NO. 75-0-453 (PRICE INGL $743
31B]GAVING | GAVING POINT DAM-LEWIS + CLARK 'HE03 KONKEN WENDELL ET UX o OEF)
GAVING POINT DAM-LEWIS « CLAHR WilSONROBT R ET UX P WARRANTY DEED DATED 13 JUN 1974 T "
GAYING BOINT DAMLEWIS + CLARK THB0S  1SPELTS JERAY B ET UX M‘E_If WARRANTY DEED DATEDY 11 JUNTSYE
GAVING BORT BAMLEWIS ¥ CLARK THs0s PEED ALBERTRET UX ; i WARRANTY DEED DATEL 26 SEP 1974 N
HEV NT DAM-LEWIS + CLARK 507 NELSCON CLIFF SO i WARRANTY DEELY (WA TED 12 JUN 1974 i
GAVING POIIT DAMLEWIS + CLARK (1808 DANAHER THOMAS ET UX FOO[F E WARRANTY DEED DATED 18 JUL 1974
. JGAVING POINT DAM-LEWIS + CLARK " THED DIEZ CLAYTON W ET Ux 5200|F P WARRANTY DEED DATED 16 AUG 1074
GAVING PO DAMAEWIS + CLARK_[H510 BATHKE JERRY D ET UX 84061 3 WARRANTY DEED DATED § JUL 1674
AN POINT DAS CLINE IAMES HET UX T B280IF B WARRANTY DEED DATED 13 JUL 1974
N DA TEADTKE G ET UX 180 F 3 WARRANTY DEED DATES 23 Wil 1974
GAVINS POINT DAM-LEWIS + CLARK  [H513 TEAGTKEC ; i ]
GAVING POINT DAMALEWIS + CLARK 71514 VILLAGE OF NIOBRARA 1
GAVINS POINT DANHL _iRovva i L ; .
AVING POINT DA SWANSON VERNERET R SebaT¥ fid WARRANTY DEED DATED 15 HOV 7874
AVING POINT DA STEWARY BAULINE M. S900{F i TWARRANTY DEED DATED 21 NOV 1974
'GAVING BOINT DA VILLAGE OF NIQBRARA T 5
GAVINS POINT DAMLEWIS * CLARK 14516 NEBRASKA STATE OF 13E00F P GEED DATED 6 APR 1078 T
GAVING POINT DAN-LEWIS ¥ CLARK _[H520 KNOX COUNTY NEBRASKA STATE OF PRt i DEED DATED 24 ABR 1975
GAVING FOINT DA H531 KEENE DAIBY CET AL 257C0;F P WARRANTY DEED DATED 24 JUL 1674
GAVING POINT DA HAZ2 IKRUPICKA BJ ET UX i £300°F P WARRANTY DEED DATED 25 AUG 1974 . -
GAVING POINT DA H523 ‘BENSCGN ALVIN ET AL AB00IE [l B EFLED 10 FEB 1975, GV NO. 75047
GAVING POINT DA 115+ CLARK 1HEZ4 JONES FRANK £ ET UX 1700/ F [ WARRANTY DEED DATED 30 JUL 1974
GAVING FOINT DAMLEWIS + CLARK THEZE JONES IMNGA TT200IF B WARRANTY DEED DATED 25 JUL 1574
EZ] GAVING POINT GAM-LEWIS T CLARK TH53E KRUFICKA EJ BT UX 2700 B WARRANTY DEED DATED 5 AUG 1074~
SAE|GAVING | GAVING POINT DAM-ALEWIS + CLARK 1527 KRUFICKA EJ
SRIGAVING |GAVING POINT DAM-LEW!S + CLARK 1528 KNOX COUNTY OF [ A T
BHMAIGAVING [GAVING POINT DAMIEWIE Y TLARK [HE RENTZELL DUANE ET AL SI00IF P WARRENTY DEED DATED 5 NOV 1874
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TAB|GAVING [SAVING PGINT DAM-LEWIS + CLARK 16530 LOWELU IWONIE ESTATE OF : F Ve /T FILED 10 FEB 7975, CIVIL NG, 75-0-49
AVINS_IGAVINS POINT DAM-LEWIS + CLARK "iHEat SIMPSCN RALPH EY UX 4400 F [ VWARRANTY BEED DATED 23 AUG 1874
AVINS  [GAVINS POINT DAM-LEWIS + CLARK  [H532 KNUTSON ALVIN ET UX (RIS P WARRANTY DEED DATED 26 SEF 1974
JAEIGAVING IGAVING POINT FRITZ HENRY £1 AL 51601 P WARRANTY DEED DATED 31 JUL 1874
AVING [GAVING POIN STEINBACH DL ET UX 72001F B WARRANTY DEED DATED 4 JUN 1974 .
AVING | GAVINS POINT DAM-LEWIS + CLARK _JH535 BOURN HARVEY BT UX T200E 3 VIARRANTY GEED DATED 75 OCT 1572 T
NS [GAVING POINT DAM-EEWIS v CLARK 1536 TEADTKE C £T UX 625 F o D/T FILED 28 AUG 1975, CIVIT NG, 756556
NETEAVING POINT DAM-LEWIE ¥ &L DIEZ CLAYTON HET UX 160061F [y 7T FILED 26 AUG 1975, SVl RO, 750336
NS_|GAYINS POINT DAR-LEWIS ¥ T RAILWAY CO CHIGAGE AND NORTH WESTER o
IBIGAVING |GAVING POINT DANCLEWIS + CLARK H538 VILLAGE GF NIOBRARA ) T
AREICAVING TGAVINS POINT DAM-LEWIS + CLARK [H540 SPELTS LUMBER COMPANY 19206!F I WARRANTY DEED DATED $4 AUG 1874
JEE[GAVING IGAVING POINT DAM-TEWIS T CLARK THEL] NIGERARA GIL ET AL ABGOTE T Off FRLED'2 JAN 1875, CIVIL RO, 75.0-04
357 |GAVING 1GAVINS POINT DAM-LEWIS + CLARK  1H543 VALLAGE OF NIOBRARA ] e
ISEIGAVING[GAVINS POINT DAM-LEWIS « CLARK . [H544 WALDMAN JIMMY ET UX 33501F B WARRANTY DEED DATED 3 DEC 1674
SESIGAVING [GAVING POINT DAM-LEWS + CLARK  {HBdS TEADTKE C ET UX S5GO0LF O G/T FILED 26 AUG 1975, CIVIL NG, 750336
JB0|CAVING _|GAVING FOINT DAM-LEWIS ¥ CLARK ™ [H846 ¢+ NWRR - £D GRAIN LEASEHGLD
361|GAVING [ GAVING POINT DAM-LEWIS + CLARK 1H547 C+ NW RR - IES FERTT LEASEHGLD
3E2[GAVING [BAVING FOINT DAM-LEWLS + CLARK  [HED0 GREEN EARLE W ET UX FB0IE E WARRANTY DEEL DATED 11 SEP 1674
BEIGAVING GAVING POINT DAM-LEW(S + CLARK _{H601 KRUPICKA EJ ET X 130507 £ WARRANTY DEED DATED § AUG 1574
/T FILED 2 FEB 1875 GWIL N 756001 (PRICE INCLE HiDa & |
,Sﬁii.@“f NS GAVING POINT DAM-LEWIS + CLARK _[HED2 HULLIHEN TG ESTATE OF 150iF 2143 +HGIBY e
BE[CAVING GAVING POINT DAM-LEWTS + clLARR  [Heb3 JOHMSON MERLIN EY ¥ 24e]F I £l WARRANTY DEED DATED 1 AUG 1074
SBEICAVING CAVIHG POINT DAMLEWIS + CLARIK [H60s HULLIHEN TG ESTATE OF oF B D FILED 2 JAN 1975, CVIL NG, 750 01 (ACQ WITR FiB02)
367|GAVINS TGAVINGS POINT DAM-LEWIS + CLARK {1605 MUMM DETLEF 7o0F P WARRANTY DEED DATED 75 S6P 1874 _
I5B{GAVING CAVING POINT DAM-LEWIS + CLARK _[HE0B GATZ JORANNEH 3600IF P WARRANTY DEED DATED 8 JUL 1974 T ]
BBB|GAVING [GAVINS POINT DAM-LEWIS + GLARK [HB0F SCHRADER REXAET AL 2580(F i GIT FHLED 10FER 1576, CIVIL NG, 75-0-41
370[CAVING _GAVING POINT DAM-LEWIS + CLARK | FEd URKNDHN -
37T|CAVING T GAVING BOINT DAM-LEWIS + CLARK " THa0! UNKNDWN
I7E|GAVING TEAVING FOINT DANCL) “THet URKNBW
I573|GAVING IGAYING POINT DAML 51 e U D U A S
374|GAVING _[GAVING POINT DAM-LEWIS * CLARK [Héti2 NEWSAM KAREEN ET VIR 4160} P WARRANTY DEED DATED 7 GCT 872
SAVING TGAVING POINT DAN-LEWIS < CLARK  m61d KRUPICKA EJET UX 430[F P VARRANTY DEED DATED 20 AUG 1974
STOIGAVING [GAVING POINT DAM LEWIS ¥ CLARE 1674 MOLAN JAMES E BT UX 300[F 1 WARRANTY DEED DATED 29 JUL 1874
AT7IGAVING (GAVING POINT DAM LEWIS ~ SLARK  [HET BURNS ROGER £ £7 UX GG F !P WARRANTY DEED DATED 3 AUG 1574
STUGAVING TGAVINS POINT DAM-LEWIS + CLARIE 16T NEWSAM HERBERT ET AL SI0[F P WARRANTY DEED DATED 13 SEF 1674
STHEAVING [GAVING POINT DAM-LEWIS # CLARK (1617 UNKHOWN N + -
|SE0|CAVINS [ GAVING POINT DAM-LEWIS + CLARK _(He'8 CONKLIN NORA ET AL 100/F P WARRANTY DEECDHATED 7 HAR 1975 7
3BTJGAVING TBAVING POINT DAM-LEWIE + CLARK HB19 VILLAGE OF NICERARA ]
FBLGAVING [CAVING POINT DAM-LEWIS + CLARK, _1HE2E NEWSAM ROBERT ET UX W66 F [ WARRANTY OEED DATED 3 JUN 19
353)GAVING [GAVINS POINT BAM-LEWIS + CLARK ™ \|HE23 TEADTKEC ET UX 785 F IGH WARRANTY DEEDDATED 1 AUB I/ 7
SAVING TEAVING POINT BAM-LEWIS * CLARK ” [Héz2 HARRGH ROBERT £7 UX g300[F iP WARRANTY DEED DATED 23 AUG 1874 o
SAVING IGAVING POINT DAM-LEWIS * CLARK  [FB622 TEAGTKE C ET UX EL P WARRANTY DEED DATED 8001 1574
FB0|GAVING " [CAVING POINT DAMLEWIS ¥ CLARK " [r62d UNKNGWN
FENGAVING |GAVING FOINT DAM-LEWIS + CLARK  [H625 KRUPIEKAETET X 2560JF P WARRANTY DEED DATED 5 AUG 1874
SBR[CAVING [GAVING POINT DAM-LEWIS + CLARK _|H626 KRUPICKAEIET UX_ 3400°F B WARRANTY DEED DATED 5 AUG 1874
SRICAVING "I BAVING OB DAMLEWIS + CLARK |27 UNKNOWN i
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[BR0IGAVING, | BAVING POINT DAM-LEVIS + CLARK RN HARVEY Y UX a780(F E WARRANTY DEED DATED 75 OCT 1674

39T GAVING [GAVING POINT DAMALEWIS T CLARK AN H

[SOEIGAVING _[GAVING POINT DAM < iHag BOURNH ]

3031 GAVING [BAVING POI " iFEE SMITH RAMONA ET AL ] 3320F [ VIARRANTY DEED DATED 31 AUG 1574

305 GAVIE |CAVING DARLEWIE & HESZ MC GRAW LELAND ET UX 2B [ BT FILED 26 AU 1975, CHAL NG, 75-0306

SIEICAVING [CAVINS BOINT DAMAEWIS + CLARK B33 BOURN HARVEY ET UX 16050, B WARRANTY DEED DATRD 8 NOV 1574

FBEIGAVING [GAVING POINT DAM-LEWIS + CLARK {1534 NSO -

307/GAVING [GAVING POINT DAM-LEWIS + CLARK _IHEDS GNKNGY - ]

| SOE[GAVING | CAVING POINT DANLEWIS + CLARK _1HB36 UNIKNCW! - T o

J9S[CAVING | GAVINE POINT EWIS + CLARK {HB37 HARFGM ROBERT E7 UX 251F ¥ WARRANTY DEED DATED 20 AUG 1674

OCICAYING | CAVING PORIT DAM-LEWIS + CLARK 1HE38  THULLIHEN TG BSTATE OF oiF O 7Y FILEL) 7 TAN 1875, TIVIL NO. 75-0-01 TAGR WiTR H4b2]

D1GAVINS [GAVING POINT DAM-LEWIS + CLARK _{He38 MC GRAW CELAND £7 UX, TO0H0.E P WARRANTY DEEL DATED 9 OCT 1975 -
: DT FiLED 2 SEP 1975, CIVIL NO. 75.0.343 (BRICE TNCL $206

|4021GAVING | GAVINS POINT DAM-LEWIS + CLARK  [HE4C MG GRAW LELAND ET 13X 7000iF T DEF) e

SOSIGAVING | GAVING POINT DAM-LEWIS + CLARK  THE4 NEWSAM ORVILLEETUX TE3E P WARKANTY DEED DATED 12 APR 1978 .
WARRANTY DEED DATED 11 APR 1978 (EXC & EXCLUDING
ANY RIGHTS, TITLE & INT OF GRANTOR/LEASSES
PROHIBITED N CONSTITUTION OF STATE OF NEBRASKA,

. ARTICLE 111, SECTION 20) (RESERVING A PERP EASE FOR

| 404{GAVING IGAVINS POINT DAM-LEWIS + CLARK  [H700 NEBRASKA STATE OF 650000/F P EXISTING STATE HWY 12 RIGHT-OF-WAY} N
SAGE VS U5, CASE NG 01.73, ACQ BY HINVERSE
CONDEMNATICN, PAID BY GAO; $46,300 COMPENSATION
PLUS $28,005.70 INT/ETC. PERP FLOWAGE EASE FROM 30

405|GAVING | GAVING POINT DAM-LEWIS + CLARK |H701E _ SAGE ERNEST ET UX olE Ny NOV 1973 (FORMERLY KNOWN AS TR 107E, NIOBRARA WEST)

CAMERON VS U.8,, CASE NQ. 537-76L; ACQ BY INVERSE
COMNDERNATION, PAID B8Y GAQ: $6,894 COMPENSATION PLUS

AB|GAVING GAVING POINT DAM-LEWIS + CLARK IM702E  INIELSEN GRAIN AND FARM ol ity $14,708.75 INT/ETC. PERP FLOWAGE EASE FROM 30 NOV 1873
- ) CAWERON VS .S, CASE NO. 637751 AG BY INVERSE
COND. PD BY GAD (38,884 COMP 14, 709.75 INT/ETC COST
407|GAVING [ GAVING POINT DAM-LEWIS + CLARK [H703E  'MIELSON LARRY LEE siE NV INCL 1N FT RAND) EASE DTD 30 MAY 1984
CAMERON VS U.8., CASE NG 537-761; ACQ BY INVERSE
CONDEMNATION, PAID BY GAD: $8,345.50 COMPENSATION
PLUS $16,413.43 INT/ETC PERP FLOWAGE EASE FROM 30
1y NOV 1873 (PRICE INCLS TRS H704E-2 AND HT04E-3)
EAMERON VE 1.5, CASE NG 537.78 AGG BY INVERGE
{CONDEMNATION, PAID BY GAQ. PERP FLOWAGE EASE FROM
GBAVING |GAVING POINT DAM-LEWIS + CLARK |HF0SE-2  |DELMAR E KRUPICKA E By 30 NOV 1973 (PRICE INCL. IN TR H7D4E-1)
EAMERGN VS US. CASE ND 537-70L; ACG BY INVEREE
CONDEMNATION, PAID Y GAC, PERP FLOWAGE EASE FROM
O|GAVINS GAVINS POINT DAM-LEWIS + CLARK [H704E-3 | DELMAR E KRUPIGKA o By 30 NOV 1973 (PRICE INCL IN H7TDE-1}
CAMERON VS LS., CASE NG 537701 - NEG BY NVETBE
CONDEMNATION, PAID BY GAC: 315,008 COMPENSATION
PLUS $22670.93 INT/ETC. PERP FLOWAGE EASE FROM 30
1GAVING [BAVING BOINT DAMLEWIS » CLARK [M70SE  INEESON GRAIN AND FARM NG ) 0E NV NOV 1973

40BJGAVING TGAVING POINT DAMALEWIS + CLARK [H704E-1 | DELMAR B KRUPICKA 0

ful
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NIELBEN V. US., CASE N, §0-73 ACD BV INVERSE ™™
CONDEMNATION, PAID BY GAD: $10,000 COMPANT, PERP
FLOWAGE EASE FROM 30 NOV 1073 (FORMERLY KNDWH AS
4121BAVING  IGAVING POINT DAK-LEWIS + CLATH  +706E NIELSEN §T UX 0lE Ny TRS 108E, MOBRARA WEST AND GT43E)
CAMERON VS U.S,, CABE NO. BI7-700L; ACQ BY INVERSE
COMDEMMATION, PAID BY GAC: $9,340 COMPENSATION PLUS
4131GAVING |GAVING POINT DAM-LEWIS + CLARK _H707E ELMER KRUPICKA ET AL i) INV 08 INT/ETC. PERP FLOWAGE EASE FROM 30 NOV 1972
TEGAVING |GAYING FOINT DAMLEWIS + CLARK _H70BE KRUPICKA EINER D ET AL 1636652 E i WA EABE FROM 7 MARGG7
7I$:F}AVI NS [GAVINS POINT DAM-LEWIS + CLARK TH7O9E KRUPICKA ELMER D &1 UX 138491 E [ E FROM ¥ AR 1857
[ATEIGAVING |GAVING POINT DAM-LEWIS + CLARK H710E1  |[KRUPICKA DELMAR E BT AL §4644.G7]E {ﬁ PERM FLOWAGE-SEEPAGE EASE FROM § MAR 1807
A17|GAYING | GAYING POINT DAM-LEWIS + CLARK (H/106-2  |KRUPICKA DELMAR E ET AL 1630.93]E iF PERM FLOWAGE-SEEPAGE EASE FROM 8 MAR 1607
i 'PERMANENT FLOWAGEISEEPAGE EASERENT FROM 7 WAR ]
|4:8lEAvING |GAVING FOINT DAMLEWIS + CLARK [H711E KRUPICKA ELMER [ ET AL 83028518 p 1097
ATB]GAVING |GAVING POINT DAMLEWIS + CLARK _H712E KRUPICKA BE[MAR £ AND ELMERD _ 5207718 P
AP0 GAVING [GAVING POINT DAM-LEWIS + GLARK H713E SCHAEER PHILIP L ANDLONAR. G P
W21 GRVING | GAVING POINT DAM-LEWIS + CLARK THAAE  TSTRABLEY OYNTHIA M ATKA CYNTHIA MARTE {01500} 3
[4ZZ1GAVING |GAVINS POINT OANM-LEWIS ¥ CLARK TH71EE CLEVELAND JAIES SCOTL BT000IE F
323l GAVING |GAVINS POINT DAM-LEWIS + CLARK_H7I8E CIARK BOB G, ET AL 58000/E [
G24|GAVING |GAVING POINT DAMEIEWIS ¥ CLARR iH7I7ET  [MALY JAMES R FOROE s
A25|CGAVING _'GAVANS FOINT DAMLEWIS + CLARK _IH7176-2  [MALY JAMES R, D
Ha— PERM FLOWAGE EASE FIROM 14 AUG 2002 (AN ADDIL 1.78 AG
4251GAVING IGAVING POINT DAM-LEWIS + CLARK H718E  IROHEMIA TOWNSHI? INGL M H714E) (CLAIM SETTLEMENT 150,000}
SFVIGAVING |GAVINS FOINT DAMLEWIS + CLARK [HT10E  MARLERE SCHECKLER, BT 0¥ GiE P
RAYMOND TOWNSHIP, KNOX COUNTY, NEBRASIA VS UE™
? CASE NO. 02-1516L, ACQ BY INVERSE CONDEMNATION, PAID
428|GAVIMG | GAVING POINT DARM-LEWIS + CLARK _(H721E-1_ [RAYMOND TOWNSHIP GIE NV BY GAO: GRANT OF EASEMENT DTD 31 DE
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B.1.3 Highway 12 Maintenance (2004 — 2014) and Redesign (Minimum Estimate)

Costs related to the maintenance and redesign of Highway 12 are contained in an
Environmental Impact Statement prepared by HDR Engineering. The citation is included in the
References section as well as here:

HDR Engineering (2015). Nebraska Highway 12 Niobrara East and West Draft Environmental
Impact Statement. United States Army Corps of Engineers, Omaha District.

B.1.4 Emergent Sandbar Habitat Construction / Maintenance, 1999 — 2015 (FOIA)
The FOIA request regarding costs to construct and maintain the Emergent Sandbar

Habitat can be found on the following pages.
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DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS, OMAHA DISTRICT
1616 CAPITOL AVENUE
OMAHA NE 68102-4901

March 21, 2016

REPLY TO
ATTENTION OF

Office of Counsel

Mr. Matt George

368 Clyde Building
Brigham Young University
Provo, Utah 84602

Dear Mr. George:

This letter is in response to your Freedom of Information Act (FOIA) request
dated February 23, 2016 for “al cost (design, construction, real estate, etc.) for building
ESH below Gavins Point Dam from 1999 fo present.” The following information is
provided.

ESH Costs from 1999 {o Present;

1999: $
2000: $
2001: %
2002: $
2003: $
2004:$ 859,000
2005: % 3,251,000
2006: $ 5,513,000
2007: $ 15,448,000
2008: $ 4,182,000
2009: % 4,710,000
2010: $ 4,448,000
2011:$ 2,161,000
2012: $ 1,097,000
2013:$ 1,015,000
2014: $§ 745,000
2015. $ 528,000

oo OO

Primed 0 @ Recycled Paper
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Under the FOIA, your request is in the “educational or noncommercial scientific
institution or news media” fee category. This category grants the requester the first 100
pages at no charge and there are no charges for search or review. Since the cost to
process your request did not exceed the 100 duplicated pages, there will be no charge.

Sincerely,

Aend 78l

Linda F. Burke
Supervisory Paralegal Specialist
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