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Wilson Lake Water Supply Draft Environmental Consequences

Executive Order 13112 of February 3, 1999, requires that Federal agencies not authorize, fund, or carry
out actionsthat are likely to cause or promote the introduction or spread of invasive species. Saltcedar
and common reed are currently established along the shoreline. Johnsongrass may also be present in
some wetland areas but it also grows in drier agricultural areas. Itislikely that raising the mean pool
elevation of the reservoir by two feet under Alternative 3 would encourage the growth of saltcedar and
common reed into areas that were once too dry to support either of these two species. Similarly, saltcedar
and common reed would be expected to expand along the banks of tributary streams that would be
affected by the rise in mean pool elevation. However, the risein the reservoir’ s mean pool elevationis
also likely to negatively impact existing stands of saltcedar, common reed, and Johnsongrass by partially
or completely submerging the root crowns or a significant part of the plant during the growing season.
This action would expose some stands to wetter or permanently submerged conditions, effectively
“drowning” some stands or individuals. The overall effect would be to relocate stands of saltcedar and
common reed to different, dightly higher areas, but not to cause an increase in overall spread of the
species. Because there would not be ground disturbance, no new areas of habitat for Johnsongrass would
be created.

Executive Order 11990 directs Federal agencies to minimize the destruction, |oss, or degradation of
wetlands and to preserve and enhance the natural and beneficial values of wetlands. Federa agencies are
to avoid new construction in wetlands unless there are no practicable alternatives to the proposed
construction and the proposed project includes all practicable measures to minimize degradation to
wetlands which may result from such activities. If Alternative 2 is chosen, some wetlands may dry out
periodically asthe pool level decreases and the groundwater table fluctuates. In years of adequate
rainfall, implementation of araised pool level would likely be beneficial to wetlands surrounding Wilson
Lake; whilein drier years, wetlands would be affected under all alternatives. Impacts to wetlands would

be minimized by Alternative 3 because pool levels stay higher during drought periods.

As discussed in the alternatives analysis, construction of awater intake on Wilson Lake is the most
readily available option to meet the water needs of the Basin. Non-reservoir water supply alternatives
such as groundwater pumping would likely result in lowering of groundwater levels, which also would
affect wetlands where aquifers outcrop. Asaresult, there is no practicable aternative to impacting water

levelsin wetlands in drier years.

4.2.3 Vegetation
Under Alternatives 1 and 2, there would be no effects to upland or riparian vegetation as the pool level

target would remain at elevation 1,516. Under Alternative 3, raising the pool level by two feet may
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inundate surrounding areas and cause temporary 10sses to the riparian vegetation. However, when the
pool level stabilizes, the riparian vegetation would return. Riparian vegetation along the Saline River
above Wilson Lake could be temporarily lost on both banks for an approximate distance of one mile
upstream due to a two-foot pool rise (FWS 1997). However, it would likely become reestablished over
time as an adjustment to the new pool level. Because of the reestablishment of plant communities, the

long-term impacts from the pool level changes would be minor and insignificant.

Therisein the reservoir’s mean pool elevation under Alternative 3 may allow Johnson grass to colonize
new areas where dry soils become wetter and eliminate existing infestations where existing soils become
permanently saturated or inundated during the growing season. Because there are no new areas of soil
disturbance, Alternative 3 would not encourage the spread of noxious weeds such as Johnsongrass.

Similarly, upland noxious weeds such as thistles would not be affected by any of the alternatives.

4.2.4  Wildlife

Under Alternative 1, there would be no change to the areas used by game and nongame wildlife in the
vicinity of Wilson Lake. The management plans implemented by the USACE, KDWP, and private
landowners would likely continue to be followed. Any dramatic changesin the wildlife populations
would be aresult of other events such as sudden or persistent weather, disease, or the encroachment of

species not currently prevalent.

Implementation of Alternative 2 would result in lower lake levels and greater fluctuating water levels
throughout much of the year. Wildlife populationsin the vicinity of Wilson Lake would likely experience
changes in available habitat as aresult. Species that may be negatively affected include waterfowl,
shorebirds, amphibians, turtles, and aquatic mammals such as beaver and muskrat. The lower lake levels
that would be more frequent with water withdrawal would increase the amount of shore and beach habitat
available for nesting and foraging shorebirds. Lower lake levels would also increase the available shore
habitat for nesting turtles. However, the greater fluctuating water levels could impact nesting shorebird
and turtles if the nesting areas were inundated after nesting had occurred.

Periods of drought in the region may lead to a persistence of lower lake levels when combined with the
implementation of Alternative 2. The topography of the near-shore areas vary considerably around
Wilson Lake. A greater fluctuation of water levels and alower lake level would not likely impact lake
shore habitats as much in the eastern two-thirds of the Wilson Lake, which is surrounded by terrain that is
relatively steep. Greater impacts to the shore habitats would occur along the western one-third of Wilson

Lake and along the Saline River where the surrounding terrain has a gradual slope. A greater amount of
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areawould be exposed as aresult of lower lake levels. Similarly, alarger area would also be exposed or
inundated by the fluctuating lake levels.

The areas exposed as aresult of fluctuating lake levels and decreased water level would increase the
acreage of terrestrial USACE and KDWP managed areas. |If these pool levels remained low for periods
long enough to alow plant colonization, where suitable, the barren exposed areas would become
vegetated by additional early successional plant species and create wildlife habitat for terrestrial species
such as northern bobwhite, ring-necked pheasant, white-tailed deer, opossum, raccoon, red-winged
blackbird, and brown-headed cowbird.

There are likely a number of locations where there are ponds, streams, slews, and other sources of water
that are connected by shallow groundwater sources to Wilson Lake. Aquatic areas such as these are
usually in very close proximity to the source body of water. It is conceivable that some of these water
bodies would become dry areasif Alternative 2 isimplemented. Considerably more areas would become
dry if Alternative 2 isimplemented and combined with prolonged drought. Species that would be
negatively impacted by this would include great blue heron, numerous species of ducks, snapping turtle,
tiger sslamander, bullfrog, plains spadefoot, plains leopard frog, American toad, great plain toad, beaver,
and muskrat. Species that may benefit from this would include northern bobwhite, ring-necked pheasant,
white-tailed deer, muskrat, beaver, opossum, raccoon, red-winged blackbird, brown-headed cowbird, and
numerous species of waterfowl. The impacts on aguatic wildlife using shoreline habitats would be

infrequent and limited to years of prolonged drought.

Under Alternative 3, araise in the pool level would temporarily affect some shore and beach habitats
along Wilson Lake until new habitats are created at a different elevation. The temporary loss of shore and
beach habitats would impact migrating and nesting shorebirds by limiting the available nesting and
foraging habitats. Terrestrial wildlife such as white-tailed deer, turkey, raccoons, opossums, and mice
would likely not be noticeably affected by Alternative 3. Shore and beach habitats would be expected to
re-establish themselves once the raised pool level became more common over time. Because the impacts

would be temporary, the impacts on shore and beach wildlife also would be temporary.

4.2.5 Endangered and Threatened Species
Alternative 1 would not result in any effects to the areas used or potentially used by threatened and
endangered species in the Wilson Lake area. The management of the lake and surrounding areas would

remain the same.
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Implementation of Alternative 2 on Wilson Lake may produce newly exposed shoreline areas and shallow
water areas in someyears. This could provide new habitat that would benefit shorebirds. Areasthat are
relatively flat, such aslocations on the west end of the lake, may provide suitable stop-over habitat for the
Eskimo curlew, least tern, piping plover, snowy plover, and whooping crane. These species may use areas
such asthese for foraging and resting. If appropriate substrate is present, the least tern, snowy plover, and
piping plover may find nesting and brood rearing habitat. These changes would be beneficid to listed
species that need shoreline habitat. 1t isnot likely that this alternative will have any effect on the bald eagle,
eastern spotted skunk, or peregrine falcon because nesting and foraging habitat would not be effected.

Implementation of Alternative 3 may have the result of providing submerged vegetation on an annual
basis. Shorebirds such as the piping plover, snowy plover, Eskimo curlew, whooping crane, and least tern
may benefit from this situation. These changes would be beneficial to listed species that need shoreline
habitat. However, the benefit would be as a stop-over area and foraging area, rather than as a nesting
area. Many of these species have nesting requirements that are specific in terms of habitat and timing.
Changes in water levels would likely not accommodate these habitat requirements. Itisnot likely that
this aternative will have any effect on the bald eagle, eastern spotted skunk, or peregrine falcon because
foraging and nesting habitat would not be effected.

4.3 SOCIAL AND ECONOMIC IMPACTS

4.3.1 Land Use

Under Alternative 1, the target MPP level would remain the same and the project would not result in land
use changes. Under Alternative 2, the target MPP level would aso remain the same. Even though the
reservoir level would not remain at the MPP during drought, it is unlikely that there would be land use
changes because the pool elevation would remain at current levels under most weather conditions. Under
Alternative 3, shoreline surrounding the lake, including parks and wildlife areas, would be converted to
lake area. Alternative 3 would impact the shoreline of all the land uses surrounding the lake, including
the developed parks and the wildlife areas. However, because of the stegp topography of the lake in its
lower reaches, the impacts to recreational park areas would likely be minimal. It is possible that some
camping units would need to be relocated. Impacts would be greater to the wildlife area at the upper end
of thelake. The actual impactsin land area are not known, due to the unavailability of elevation data at a

fine-enough level to account for atwo-foot change in the pool level.

Paymentsin Lieu of Taxes (PILT) are made to counties to offset |osses in property taxes due to

nontaxable Federal lands within their boundaries. The formula used to compute the payments is based on
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the amount of Federal land within an affected county. Because the amount of Federal land would not

change under any of the alternatives, the level of PILT payments made to the counties would not change.

4.3.2 Recreation
Under Alternative 1, there would be no impacts to recreation at Wilson Lake. Recreation is currently
affected by weather conditions, including the droughts and floods common to the region, which cause the

pool levelsto fluctuate.

Under Alternative 2, even though the target MPP would be the same as under Alternative 1, it islikely
that the withdrawals would result in lower lake levels, especially during periods of drought. Lower lake
levels could potentially impact certain recreational amenities along the shoreline. Boat ramps, beaches,
and the marina could become unusable if lake levelsfell too low. In 2006, ayear in which the [ake level
fell from 4.1 feet below MPP to a historical low of 7.2 feet below MPP, approximately half of the boat
ramps at Wilson Lake became inoperable (Berger, 2008b). The ramps were inoperable either because
they ran out of water or because sand and silt deposits at the lower ends made them unusable. Most of the
boat ramps at Wilson Lake are operable at three feet below conservation level (Berger, 2008b). Lower
lake levels could potentially impact boating at Wilson Lake, creating navigational hazards such as

shallow areas or partially exposed rocks.

Under Alternative 3, afew recreational facilities located near the shoreline, such as campsites or picnic
facilities, may be partially inundated as a result of the raised lake level and would potentialy need to be
relocated. Portions of beaches may also be inundated. However, most recreational areas could tolerate a
two-foot pool rise and the pool rise would likely be a short-term impact to parks and wildlife areas. For
example, atwo-foot pool rise would not affect campsites at Wilson State Park, and courtesy docks would
still be usable. In the long term, boating could potentially benefit from the raised lake level due to
improved navigation and alarger lake surface area. Fishing could also benefit from the raised lake level
because of the creation of new fish habitat along the edges of the lake. Conversely, hunting may be
negatively impacted in the short term as aresult of habitat |oss along the shoreline. The raised lake level
would also result in reduced land area available for hunting in the long term. Owners of private water use
facilities on Wilson Lake would also be impacted by Alternative 3. Fixed dock facilities would likely
have to be raised. However, because the raised pool option is below flood control levels, reservoir

facilities should mostly be adaptable to a small pool rise.
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Changesin storage at Wilson Lake could cause recreation users to consider other reservoirs as
aternatives. However, if recreation use was decreased by low lake levels, it would likely be because of a

regional drought and other lakes in the region would be similarly impacted.

Although the entire shoreline of Wilson Lake is Federal property, private property behind this Federal
land with aview of the lake has been developed for residential uses. This development isrelated to the
recreational amenities and scenic value of the lake. Changes in lake levels have the potential to affect the
value of waterfront properties. Alternatives that would maintain pool levels longer would increase the
benefits of living by the water and could cause property valuesto rise. Asaresult, Alternatives 1 and 3,
which would lead to higher pool levelsfor longer periods, would be expected to be the most beneficial to
property values and to be reflected in the market value of reservoir-view properties. Because the lower
lake levels of Alternative 2 would occur during drought and not because of aregularly scheduled
lowering of the water level for flood control or reservoir operations purposes, actual effect on property
values would be difficult to quantify. In most years, any property values impacts of Alternative 2 would

not be noticeable because reservoir levels would be maintained.

Studies have not been conducted in the State on the relationship between lake levels and property values.
In other regions where there are large drawdowns for purposes such as flood control, a greater distance to
the pool has been found to lower property values. Studiesin Californiafound that a one-foot fall from
summer minimum pool is reflected in a 2.5 percent reduction in the selling price of ahome. However,
even for Douglas and Cherokee Lakes in eastern Tennessee, where annual drawdowns exceed 20 feet,
reductionsin property values are modest. For example, on Cherokee Lake, if drawdowns were delayed

for two monthsin the fall, the total value of a given parcel would only rise by $650 (Murray 2003).

4.3.3 Population

The populations of Hays, Russell, Ellsworth, and Victoria are projected to increase over the next thirty
years, and water demands are expected to increase in association with this growth. Asasupplier of water
to Ellsworth and small subdivisions around Wilson Lake, the water demands that need to be met by Post
Rock RWD are also expected to increase. Alternative 1 would negatively impact these communities,

because future water demands may not be met.

Under Alternatives 2 and 3, the communities of Hays, Russell, Post Rock, Ellsworth, and Victoria would
benefit, because withdrawing water from Wilson Lake would provide a supply to meet future water
demands. Water would be available to the cities under either alternative, with Alternative 3 having the

smallest influence on lake levels during drought. Utilizing Wilson Lake for water supply would help
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ensure areliable source of water to meet the needs of existing and potential future residents and

businesses in the area.

4.3.4 Employment

General economic trends would not be anticipated to change as aresult of the project. Under Alternative
1, the effects of water shortages in limiting growth of Hays and Russell, and thus adversely affecting the
economy of the area over the long run, are unknown. Population expansion may or may not be limited by
the water shortages. Improved water availability under Alternatives 2 and 3 would likely benefit
businesses and industries in the service territories of Hays, Russell, Victoria, and Post Rock RWD, which
may be ableto expand. Other cities and rural water districts would also benefit if aregional
interconnected water system was eventually constructed (URS Group 2004). On the other hand,
improved water supply under Alternatives 2 and 3, coupled with prolonged drought, could affect
recreation-related businesses near Wilson Lake. During periods of adequate rainfall to maintain the pool
level, impacts to recreation-related businesses would not be noticeable under alternatives 1, 2, or 3.
However, during droughts, impacts to recreation-related businesses would occur under al three
aternatives, with greater effects under Alternative 2, followed by Alternative 3. The smallest effect
would occur under Alternative 1. A 1994 study indicated that recreation spending on TravisLakein
Texas was reduced by almost 50 percent while Buchanan Lake saw a one-third reduction in recreation
spending due to increased drawdown of lakes (Lansford and Jones 1995). Information provided by the
Russell County Economic Development Department, citing a Kansas State University study, suggests that
visitor expenditures are associated with $3.6 million in overall economic activity, $1.8 million in total
income, and 68 jobs in the region in normal water level years. The economic impact from fishing aloneis
estimated at $1.5 million. Property taxes generated $128,552 in 2008. However, when the water level
declines, such asin 2006, the revenue generated from fishing dropped to $770,000, with likely decreases
in total income and jobs (Smith and Leatherman 2009). Therefore, it islikely there would be some
decrease in recreation-related employment and income due to increased drawdown of the lake during
droughts. Thiswould be greatest under Alternative 2, followed by Alternative 3, and lowest under
Alternative 1.

There are limitations on the current Post Rock RWD water distribution system, and the availability of
more water would be beneficial in maintaining existing businesses and recruiting new businesses within

the Post Rock service territory as well as within other cities in the region.
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4.3.5 Low Income and Minority Populations

Environmental justice concerns may arise from human health or environmental effects of a project on
either minority or low-income populations. The need to identify environmental justice issuesis stated in
EO 12898, entitled “Federal Actionsto Address Environmental Justice in Minority Populations and L ow-
income Populations.” EO 12898 states that “ each Federal agency shall make achieving environmental
justice part of its mission by identifying and addressing, as appropriate, disproportionately high and
adverse human health or environmental effects of its programs, policies, and activities on minority
populations and low-income populations.” A Presidential Memorandum accompanying EO 12898
directed agencies to incorporate environmental justice concernsin their National Environmental Policy

Act processes and practices.

According to the Census Bureau, low-income populations in the Wilson Lake area differ from the State
averages by no more than five percent. Poverty rates in two tracts near the lake are higher than for the
counties where they are located. Minority populationsin the area are small, especially compared to the
State, and census tracts near the lake show the same percentages as the countiesin which the lake is
located. However, because low-income residents may be employed in service industries, some
individuals would likely be affected if recreation revenue were lower during drought years. Thisimpact
would also occur to the overall population involved in recreation-related businesses and would not be
disproportionately directed to one community. The cities that would benefit from reallocation contain
minority and low-income communities. Under Alternatives 2 and 3, it is expected that improved water
supply would benefit all residents of the region equally. Thereis no evidence of differential patterns of
consumption of fish or other natural resources at Wilson Lake among minority or low income populations

in the area compared to the general population.

4.4 CULTURAL RESOURCES

Under Alternative 1, no new impacts to archaeological siteswould occur. Sites along the shoreline are
currently affected by changesin pool levelsthat occur during droughts and floods. Under Alternative 2
or 3, impacts on archaeological sites would be difficult to determine, given the 20-foot contour interval on
USGS 7.5-minute topographic quadrangles. Datais not available to determine exactly which sites would
be affected under Alternative 3 by the new target pool level of 1518 feet. Six sites are recorded by the
USACE at 1510 to 1520 feet and would be vulnerable to wave action or other effects of pool level

change. These sites are potentially impacted. Dataisinsufficient to determineif the 34 sitesthat are
recorded at 1520 feet may be vulnerable, but if they extend lower than their recorded el evation they
would likely be affected by a change in pool level (Table 4-3). Flood pool level is 1554 feet, which

means that any site under an elevation of 1560 feet would be at somerisk in high water. All sitesthat are
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recorded to be at or under the current pool level of 1516 feet are noted asinundated. The most recent
Wilson Lake Water Supply Model indicates that the lowest simulated pool level is 1502.76 feet.
Therefore, in the case of extended drought, all of the inundated sites could be exposed, at least in part.
Given the possible range in pool level from the lowest simulated pool level of 1502.76 feet to the flood
pool level of 1554 feet, the proposed two-foot change in pool level under Alternative 3 would have minor

effects to historic properties, including archaeol ogical resources.

Table 4-3: Archaeological Site Elevations
Under 1510- 1520 At 1520 1520- 1560 Over 1560
Elevation | 1500 feet feet feet feet feet TOTAL
Sites 10 6 34 46 19 115

45 VISUAL IMPACTS

Under Alternative 1, there would be no impact to visual resources. Under current conditions of drought,
there are periods of exposed shoreline, creating a“ bathtub ring” effect. Under Alternative 2 and usual
weather conditions, there would be no visual impacts as pool levels would be maintained in most years.
Under Alternative 2, exposed shoreline would be expected in drought years, with occasional lower pool
levels than under Alternative 1. If the drought was prolonged, these exposed areas would likely soon
become vegetated and would blend in with the existing visual setting of the lake. Under Alternative 3, the
water level would rise higher on the Rocktown formations, and riparian vegetation would become
inundated in areas. Erosion as aresult of higher |ake levels could temporarily impact the clarity of the
water at Wilson Lake, but over time the shoreline would stabilize and erosion would slow. Under
Alternatives 2 and 3, if a RO facility was constructed near the lake, new features related to awater intake
would provide visual contrast on the reservoir shoreline. The main treatment plant would likely be set
back from the lake or in anearby town and would not be visible. Mitigation could include building
architecture and colors would be designed to fit into the reservoir setting and not provide significant
contrast as viewed from distances across the lake. Visual mitigation would ensure that the impacts of

Alternatives 2 and 3 are minimized.

4.6 CLIMATE CHANGE

The project itself, involving a new water supply intake, would not in itself contribute to global climate
change. However, the Basin may see changes in the amounts and timing of water available for
withdrawal. Predicting future changesin regional precipitation patterns is subject to much uncertainty,

because different global circulation models make different predictions. It is accepted that some regions
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will become drier. Many will become wetter, but in a variable way with an increased frequency of
intense storms and longer dry periods between storms, (Poff 2008). Wilson Lake is located between the
southern and northern Great Plains and the actual impacts of climate changes would vary depending on
how climate patterns develop. Areasto the north of the State are expected to receive greater precipitation,
while areas to the south are expected to receive warmer and drier conditions. With regard to Wilson
Lake, the climate would likely be warmer and drier if central and western Kansas follows the expected
pattern for southern areas of the Great Plains. Thiswould make it more difficult to achieve desired pool
levels and may shift the fish species population levels. However, because the speciesin the region are
already adapted to extreme year-to-year variability in precipitation and temperature, the ecosystem may
already be resilient to the types of changes that are possible (Brekke et al. 2009, USGCRP 2009).

4.7 CUMULATIVE EFFECTS AND SUMMARY OF IMPACTS

Asindicated in the discussions above, the direct effects of a decision to reallocate water from Wilson
Lake under Alternatives 2 or 3 would be occasional lower pool levels during drought periods. Under
Alternative 2, there could potentially be less successful fish spawning over time. Under Alternative 3,
there would be arelocation of shoreline wetlands to a higher elevation. Water quality would be preserved
under Alternative 2 or 3 by deep well injection of RO brines. Effects of Alternative 2 or 3 on other

environmental resources evaluated would be minimal (Table 4-4).

Table 4-4: Summary Comparison of Alternatives

Alternative 1 Alternative 2 Alternative 3
Resource (No Action) (Withdrawal from Existing MPP) | (Withdrawal from Raised MPP)

Undesirable levels of
Water Quality | chlorides, sulfates, and
dissolved solids

No change; brines from reverse No change; brines from reverse
osmosisinjected into deep wells | osmosisinjected into deep wells

Maintained at elevation

Pool Level 1516: minimum oool Maintained at elevation 1516; Maintained at elevation 1518;
L P minimum pool elevation 1502.76 | minimum pool elevation 1504.85
€levation 1506.3
Additional erosion until pool
Soils No change Additional erosion when lake levels stabilizes at new level and
are below riprap protection when lake levels are below
riprap protection
Air Quality No change Minor emissions from equipment | Minor emissions from equipment

during construction and operation | during construction and operation

Potential positive effects on game

fish due to greater spawning and

nursery habitats; negative effects
in prolonged drought

Less successful spawning
over time due to more
variable lake levels

No change; negative effects

Fisheries in prolonged drought
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Alternative 1

Alternative 2

Alternative 3

Resource (No Action) (Withdrawal from Existing MPP) | (Withdrawal from Raised MPP)
Inundation of 67 acres of
Wetlands No change Shallow wetlands drier than in wetlands; these areas would
9 Alternative 1 reestablish when new higher pool
level is maintained
Riparian vegetation inundated but
Vegetation No change No change reestablished when new higher
pool level is maintained
Increase in shore and beach habitat Temporary loss of shore and
Wildlife No change in some years; variability and beach habitats but these would
9 decrease in quality of reestablish when new higher pool
some riparian habitats level is maintained
Endangered Increase in habitat for foraging Open habitats beneficial to
and resting in some years; X
and : . . endangered shorebirds for
No change increase for nesting habitat of least .
Threatened o stop-over and foraging,
. tern, snowy plover, and piping .
Species . ] but not for nesting
plover depending on timing
. . Some acreage of parks
Land Use No change Some rinor decreases in property and wildlife areas
valuesif drawdowns are persistent
converted to lake area
Frequency of inoperable Most facilities unaffected;
Recreation No change boat ramps increases; some some camping units
navigation hazards and facilities relocated
Potential decreasesin . . . . . .
Population Hays and Russell if Pﬂ ectsegnlggus sseIEEESI n Pﬂ &;egnlggus sseIEEESI n
water demand is not met &y &
Reduction in years when lake Reduction in years when lake
Employment No change
drawdowns are frequent drawdowns are frequent
Environmental
Justice No change No change No change
Cultural No change Flooded sites exposed Potential increased
Resources 9 more frequently erosion at six sites
Visual New_wsual impacts due to a water New visual impacts
Impacts No change intake and more frequent dueto awater intake
b “bathtub ring” effect
Potential warmer and drier | Potential warmer and drier climate . . .
Climate climate makesit more makes it more difficult to achieve Potentlz_al warmer a_nd drier chmate
o . . ) makes it more difficult to achieve
Change difficult to achieve desired pool levels, more frequent

desired pool levels

lower pool levels

desired pool levels

On the reservoir shoreline, a decision to reallocate water would lead to the construction of awater intake,

either adjacent to the reservoir along Kansas State Route 232 or on the Saline River below the dam, and a

water treatment facility, most likely adjacent to Kansas State Route 181 east of Wilson Dam. However, a

water treatment facility could also be constructed in one of the municipalities served. Water would be

delivered to Hays, Russell, and other customers via a system of water pipelines constructed adjacent to
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roadways. Most impacts of this construction would occur in road rights of way. However, depending on
the route taken, impacts to streams and cultural resources could occur. At thistime, these potential
impacts cannot be quantified. These potential impacts would be determined in more detail once water
customers are determined and a pipeline route is selected. If aregional water systemis desired, new
infrastructure associated with the treatment plant could potentially be connected to the existing Post Rock
RWD system, as envisioned in previous studies (URS Group 2004). New infrastructure for connection to
Post Rock would likely involve new storage tanks at small cities and other demand points, such asrura
water district interconnections, parallel pipes, expanded pump stations, and expanded water treatment

plants.

Past, present, and reasonably foreseeable future actions could add to any direct and indirect effects on the
resources affected by Wilson Lake water supply options. However, development pressures are generally
low in the area, and the list of other cumulative actionsis small for most resources. Historical activities
that have cumulatively affected the natural resources of the Basin include agriculture and development of
small cities and towns. The major resource of concern for cumulative effectsis water. Mgjor crops are
wheat, grain sorghum, corn and afalfa. Much of this acreage isirrigated with water from local aquifers.
The cities and towns in the Basin support some manufacturing, which also uses water. However, no new
intensive water-using industries are currently proposed in the Basin. There are two ethanol plantsin
operation. Outside of the city limits of the small citiesin the area, there is limited suburban devel opment,
although there are several small subdivisions near Wilson Lake served by Post Rock RWD. These
include Wilson Lake Estates, Summit Estates, and Lakeshore Estates. These subdivisions, with atotal of
about 60 homes, would benefit from improved water supply. The major proposed activity in the Basin
which has the potential to cumulatively affect the basin’s resources is wind energy and associated
transmission line development. To the west of the reservoir in Ellis and Osborne Counties, wind farms
with several hundred megawatts of generation capacity are proposed. However, these facilities have low

potential to cumulatively affect water resources.

4.8 ADDITIONAL CONSIDERATIONS
The following additional studies and evaluations should be conducted as part of the reallocation process,

in order to strengthen the conclusions of this study and fully evaluate reallocation issues:

e The conservation of agricultural water and its conversion for municipal and industrial purposes
should be evaluated, including reassignment of water rights, change of withdrawal points, and

state water law
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o Determine whether financial viability alternatives for the Post Rock RWD or use of the Dakota
aguifer should be evaluated as alternatives

o Estimate wetland acreages impacted through afield survey

e Estimate numerical values for the rate of sedimentation

e Quantify the amount of flood control storage to be lost and the impacts on downstream flooding

e Determine upstream and downstream hydraulic effects

o Develop aland use map, including the types of vegetation around the reservoir, with estimated
acreages

e Conduct adetailed inventory of specific recreational area changes (campsites flooded, boat ramps
modified, etc.)

o Edtimate dollar value impacts on recreation and the regional economy

e |dentify on a map the boat ramps which would be inoperable

o Edtimate the condition of cultural resource sites and determine which are within the impact range

of pool level changes

* k k *x %
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5.0 SCOPING PROCESS

In order to identify the issues to be evaluated in the Wilson Lake environmental study, an interagency
meeting was held on March 13, 2008, a news release was issued January 16, 2008, and a public meeting
was held on February 25, 2009.

5.1 AGENCY MEETING
At the agency meeting, agencies were asked to describe any issues specific to the area that needed to be

evaluated. The following issues were identified:

Comment: There are concerns with the financial status of the Post Rock RWD and its Federal debt with
USDA Rural Utilities Service. It was suggested that alternatives for Post Rock could be worked in to the

analysis as the study examines the water supply situation in the region.

Response: The issues with Post Rock financial capabilities were not examined for this study and

it is outside the charge of the study.

Comment: Because wildlife and recreational interests are intensively interested in water levels, it was
suggested that the elevations of drawdowns be afocus of the study. These interests would likely prefer a
two-foot risein the lake as compared to reallocating the MPP. The impact on campgrounds and other
recreational facilities would be minimal if the lake level was raised two feet. However, athree-foot rise

would affect many developed facilities.

Response: A two-foot pool rise was added as an alternative to be evaluated. Under a
reallocation study, additional evaluations by resource agencies and USFWS would be required,
and additional pool level alternatives may be evaluated.

Comment: Wilson Lake has not been at conservation pool since 2002. The lake' s watershed missed out
on much of the abundant rainfall the rest of the region received in spring 2007. Users moved from south-
central and eastern Kansas to the reservoir in 2007 due to floods in the other regions. It was suggested

that the study broaden the news rel ease area to reach more recreational users.

Response: Notifications for the public meeting in February 2009 were widely distributed in the
central and western Kansas area, and significant numbers of recreational users attended the
meeting. In addition, stakeholder lists were compiled, and where possible, direct notifications

were made.
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Comment: In December 2006, the lake was 7.5 feet below conservation pool. At thislevel, one of six or
seven boat rampsis unusable. In addition, there is sand loading on the boat ramps which has to be
removed to make them usable. At three feet below conservation pool, many launch ramps are seriously
impacted. Most interests would be happy if lake levels returned to the existing conservation pool. The
study could look at how often the level would be raised over two feet and the impact of alake level rise

on the reservoir buffer zone.

Response: The RiverWare model was used to provide information on the potential frequency of

various lake levels.

Comment: Inthe 1997 Fish and Wildlife Coordination Act report, it was requested that a shoreline
habitat evaluation be conducted to determine what the impacts of a pool level change would be.

Response: Given the small elevation change with atwo-foot risein pool level, it was not
possible to obtain detailed elevation data to project acreages of shoreline habitat affected. Itis
possible that a reallocation study could collect and obtain enough information to provide these
projections. Wetland impacts were projected in Section 4.2.2 using National Wetland Inventory
information. In areallocation study, additional coordination with USFWS would be required, and
additional information evaluated.

5.2 PUBLIC MEETING

The open house meeting on February 25, 2009 included presentations and extensive interaction with
KWO and USACE representatives in a public forum. At least 120 people attended. After the meeting, 32
written comment forms or letters were mailed or e-mailed to the USACE. The following themes were
noted:

LakeLeves

Comment: Peoplethink the lake is dry now and thisis hurting tourism. A three-foot drop below a
seven-foot low aready would be devastating. The State Park marinais mostly dry if the lake is 10 feet
low. In 2006 and 2007 there was only one ramp where boat launching was available due to drought. In

addition, the white bass could not get up the river to spawn.

Response: These issues were considered in section 4.3.4, and there is some evidence to support
this comment. During droughts, impacts to recreation-related businesses would occur under all
three alternatives, with greater effects under Alternative 2, followed by Alternative 3. The

smallest effect would occur under Alternative 1. It islikely there would be some decrease in
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recreation-rel ated employment and income due to increased drawdown of the lake during
droughts. Thiswould be greatest under Alternative 2, followed by Alternative 3, and lowest
under Alternative 1. Mitigation measures might need to be considered for impacts to recreational
facilities. Coordination with USFWS and other resource agencies regarding habitat for fish and

other resource impacts would be required in a more detailed reall ocation study.

Public Consultation

Comment: Agencies are requested to work together with the Wilson Lake Association. The public
meeting on February 25, 2009 should have answered more questions.

Response: The public meeting was a status update meeting and not intended to provide final
answers. USACE and KWO will continue to work together with interested partiesif a

reallocation is pursued.

Rever se Osmosis Process

Comment: Doesthe 5.1 MGD figure take into account the waste that would occur during a treatment
process?

Response: The figure takes into account the efficiency losses from atreatment process. Thereis
a 27 percent loss from the reverse osmosis process. The 5.1 MGD israw water needed from the
reservoir. Processing through reverse osmosis would result in a 27 percent loss which means the
water actually delivered to the drinking water system would be 3.8 MGD.

Comment: What isto be done with salt from desalinization?
Response: Options that would be considered would be evaporation ponds or deep well injection.
Comment: Inadry year, you will have to extract more water because the salt levels are higher.

Response: The losses due to processing were considered in the concept design study and were

accounted for in the demand analysis.

Socioeconomic Analysis

Comment: Low lake levels affect boat ramps and the marina. The study should include the Kansas State
University Economic Analysis done for Russell County Economic Development. Some of the statistics
include $45.62 per angler, 57 jobs due to lake, and 212,000 visits. Due to visits by anglers alone, the lake

has amajor economic impact: in normal years, $1.5 million; in drought years, $770,000.
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Response: The Kansas State University study isincluded in the report in section 4.3.4. During
droughts, impacts to recreation-related businesses would occur under all three alternatives, with
greater effects under Alternative 2, followed by Alternative 3. The smallest effect would occur
under Alternative 1. Information provided by the Russell County Economic Devel opment
Department based on the Kansas State University Study suggests that visitor expenditures are
associated with $3.6 million in overall economic activity, $1.8 million in total income, and 68
jobsin the region during normal water years. The economic impact from fishing aoneis
estimated at $1.5 million. Property taxes generated $128,552 in 2008. However, when water
level declines, such asin 2006, the revenue generated from fishing dropped to $770,000, with
likely decreasesin total income and jobs. Therefore, it islikely there would be some decreasein
recreation-related employment and income due to increased drawdown of the lake during
droughts. Thiswould be greatest under Alternative 2, followed by Alternative 3, and lowest
under Alternative 1. Should reallocation be pursued, an economic impact evaluation would be

conducted.
Comment: Will property values decline if the water supply project gets done?

Response: Property values are discussed in section 4.3.2. In other regions where there are large
drawdowns for purposes such as flood control, a greater distance to the pool has been found to
lower property values. Studiesin Californiafound that a one-foot fall from summer minimum
pool isreflected in a 2.5 percent reduction in the selling price of ahome. However, even for
Douglas and Cherokee Lakes in eastern Tennessee, where annual drawdowns exceed 20 feet,
reductionsin property values are modest. For example, on Cherokee Lake, if drawdowns were

delayed for two months in the fall, the total value of a given parcel would only rise by $650.

Comment: Instead of moving water to big towns, rejuvenate small towns. The way to grow the small

towns is through tourism from the lake.

Response: Changesin storage at Wilson Lake could cause recreation users to consider other
reservoirs as dternatives, asindicated in section 4.3.2. Asindicated in section 4.3.4, recreation
spending has been found to decrease with lake drawdown. Impacts to boat ramps, making them
unusable, would occur more often with water withdrawal. However, if recreation use was
decreased by low lake levels, it would likely be because of aregional drought and other lakesin
the region would be similarly impacted.

Comment: What will be the effect of the Payment in Lieu of Taxes Program from USDI?
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Response: Asindicated in section 4.3.1, Paymentsin Lieu of Taxes (PILT) are made to counties
to offset losses in property taxes due to nontaxable Federal lands within their boundaries. The
formula used to compute the payments is based on the amount of Federal land within an affected
county. Because the amount of Federal land would not change under any of the alternatives, the

level of PILT payments made to the counties would not change.

Alternatives

Comment: Make sure the Dakota aquifer well aternativeislooked at. Y ou can buy an irrigation well

for less than the cost of water from the lake.

Response: The Dakota aquifer is discussed in Section 2.2. Water suppliersin the region receive
water from aquifers now and would continue to investigate and compare options. A combination

of sources, including the Dakota aquifer, would continue to be pursued.
Comment: Consider raising lake higher than 2 feet.

Response: A lake level rise higher than two feet was not evaluated because it would require
more changes in recreational facility design and operation. 1t would also likely require alake
operations study to determine effects on the dam and other public and private structures.

However, this could be studied as part of abroader reallocation effort.
Comment: Consider aminimum pool level in any approval that isissued.

Response: A minimum pool level is a potential mitigation measure or restriction that could be
included in one of the alternativesif areallocation is pursued. Thiswould avoid many of the
potential impacts of water withdrawal, but would aso restrict public water supply when it is
needed most.

Comment: More emphasis should be placed on water conservation in Hays and Russell. They do not

need to water their grass daily. Industries need more water conservation.

Response: Water conservation is discussed in section 2.1. Should reallocation be pursued, all
alternatives and mitigation measures would need additional study. A combination of alternatives

and water conservation measures would likely be pursued by the cities.

* % k % %
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6.0

AGENCIES AND PERSONS CONSULTED

The following people provided comments in response to outreach efforts for the Wilson Lake Water

Supply Study. Affiliations have been provided, if known and provided in the comments. If no affiliation

is given, the commenter is a member of the general public.

Kansas Department of Agriculture, Adrian Polansky, Scott Ross

Kansas Department of Health and Environment, Dave Waldo

Kansas Department of Wildlife and Parks, Steve Adams, Jeremy Zimmerman

Lake Wilson Marina, Terry Favinger

Russell County Economic Development, Cindy Wallace
Russell County Public Services, Lenny Tyson
U.S. Environmental Protection Agency, Stephanie Lindberg

U.S. Department of the Interior, Fish and Wildlife Service, Mike LeValley, Susan Blackford

Wilson Lake Estates, Kelly Stewart, Blaine Parker

Susan Bauer Kent Hake Tom Murphy
Raobert and Grace Blehm Jo Hanks Jeremy Sauer
Larry Calvery David Homewood Cindy Suppes
Jim Canfield Harry L. Hunsley Kevin Suppes
Judy Goreham Kevin Gumescheimer Carl Thill
Raobert Goreham Sara Legleiter Roger Tobias
Doug Guenther Jeff Lopp Dwight Tully
Dan Haberer Brian and Shonda Meitler Jim Vainer
Kelli Hake John Murphy
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Wilson Operation Model
Water Supply Withdrawal
Final Report

March 2, 2010

Edward E. Parker, P.E.
Water Management Section
Kansas City District, USACE

Background: Wilson Lakeislocated in the east-central part of Russell County, Kansas,
extending into Lincoln County. Interstate 70 is about three miles to the south of the
project. The dam ison the Saline River, 153.9 miles upstream of its confluence with the
Smoky Hill River near Salina. The project islocated about 50 miles west of Salina, 10
miles north of Wilson, and 20 miles east of Russell, Kansas.

Construction of Wilson Lake began in April 1961. The dam embankment was closed on
September 3, 1963, but inflows were passed through the outlet works for over ayear.
The gates were closed and storage in the lake actively began on December 29, 1964. The
multipurpose pool elevation of 1516.0 ft was first reached on March 12, 1973.

Wilson Lake was originally authorized for irrigation support. Interest in the lake for
irrigation was suspended after the Bureau of Reclamation completed a study of the
irrigation potential in 1967. The irrigation purpose has not been devel oped, and the
Kansas Water Office has requested that the Kansas City District explore the feasibility of
using the lake for water supply.

The Wilson Lake multipurpose pool storage capacity was designed and constructed with
245,000 acre-feet (AF) of capacity, assuming that irrigation of 18,000 acres would
eventually be feasible. The 245,000 AF of capacity includes a sediment reserve of 20,000
AF. An additional 20,000 AF of capacity was reserved for sediment within the flood
control zone.

Purpose: The State of Kansas has requested that the USACE investigate reallocating
Wilson Lake multipurpose storage to support water supply. Reallocation of the storage
requires NEPA compliance through an Environmental Assessment of the action. The
purpose of this study isto provide input data for the environmental evaluation. The study
will evaluate the effects of water supply on lake operation within the multipurpose zone.
Additional work will be required to fully evaluate the effects on the flood risk reduction
purpose of Wilson Lake.
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Data s provided for combinations of the following criteria:

1.

Water Supply: Output datais provided assuming a constant 7.89 cubic feet per
second (cfs) water supply from Wilson Lake for al years. The 7.89 cfs
withdrawal is equivalent to 5.1 million gallons per day, or 5,712 acre-feet per
year.

Sedimentation: Data has been estimated for 2050 sediment conditions using the
1965, 1984, and 1995 sediment surveys. A current sedimentation study of Wilson
Lake may alter the 2050 estimated values. The study is expected to be completed
later in 2010.

Lake Inflows Depletion: The State of Kansas has provided monthly depletion
factors for the period 1952 through 1981. The depletion calculation methodology
has been incorporated into the report as Appendix A-1. The depletion has been
applied to the official and estimated daily inflow values.

Multipurpose Pool Raise: The data are provided for both the current Wilson
multipurpose pool (1516.0) and for atwo feet pool raise (1518.0).

Data from January 1952 through December 2007 are used in the study. The period
includes the wet period of 1993, while also including the 1950's and 2000’ s drought
periods.

Assumptions: The following assumptions were made in the preparation of the data.

1.

Monthly inflow depletion factors for Wilson Lake have been provided by the
State of Kansas for 1952 through 1981. No additional inflow depletion has
assumed from January 1982 through the end of the study. Inflow depletion for
Waconda and Kanopolis Lakes has not been considered.

The water supply value is the raw water withdrawn from the lake at a constant
rate. No evaluation has been made of the water treatment efficiency, and it is
assumed that no waste treatment water will be returned to Wilson Lake.

Sedimentation in the lake since construction provides a reasonabl e estimate of
future sedimentation trends in the different lake zones. The sedimentation survey
values from 1965, 1984, and 1995 were reviewed to determine an average
sedimentation amount for each year in different lake zones. The average
sedimentation amount was applied linearly to 2050. No sedimentation was
assumed above elevation 1544.0.

Inflow depletions and sediment accumulation for Kanopolis and Waconda L akes
would not significantly alter the results of the study.

Changes in downstream ungaged inflow due to depletion will not significantly
alter the results of the study.
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RiverWare M odel Overview:

The purpose of the work was to develop a RiverWare model (Model) of the Smoky River
Basin downstream of Kanopolis, Wilson, and Waconda L akes to the Enterprise gage at
River Mile 43.3 (USGS 06877600). Enterpriseisthelast gage in the system with
regulating criteriafor the Smoky basin projects.

The Model includes amodel schematic, incorporating lake objects, river reaches, river
flow control points and confluences. The lake objects include procedures for surcharge
operation, parallel lake operation, and phase operation of flood control storage based on
downstream control points. The data defining characteristics and operation criteriafor all
lakes have been entered into the model. River reaches have been modeled using
Muskingum-Cunge routing.

The Model provides for input of ungaged flow. Ungaged flow has been determined for
each control point gage based on the historic gage flow record and the model routing.
The ungaged values consist of both positive and negative values. Some negative ungaged
values are aresult of depletions within the reach, and some are the result of difficultiesin
routing such along period of record. Distributing the ungaged negative values over a 31-
day period has helped smooth the negative ungaged values. Any remaining negative
values have been assumed accurate due to depletions and pumping from the river. The
negative ungaged values were treated as losses in the upstream reach, and the positive
ungaged values were treated as local inflow at the control point gage. The channel
characteristics within the Model remain static, even though channel conditions naturally
change throughout the period of the study.

The Model operates on mean daily data. The Model isrun on a personal computer with a
Windows XP operating system. The RiverWare version is5.2.

RiverWare Model Components:

Lake Objects. The Model includes three storage reservoir objects. These include:

LAKE NAME RIVER OBJECT ID
Kanopolis Lake Smoky Hill River KANS
Wilson Lake Saline River WILN
Waconda Lake (Section 7) Solomon River GLEL

Wacondais a Section 7 project with the conservation pool operated by the Bureau of
Reclamation. Actual monthly Waconda irrigation data was obtained from the Bureau
office in McCook Nebraska. The Kansas City District operates the flood control zone of
Waconda L ake and maintains a daily database of pertinent lake data.

Control Points: The control pointsincorporated into the Model correspond to the flow
control points specified in the Water Control Manuals for the relevant lake projects. The
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control points specify permissible flow rates during periods of excess water in the basin
and are used to set flood control releases from the projects. The control points on each
river are:

MODEL CONTROL POINTS

OBJECT LAKES
GAGE NAME USGS No ID REGULATED
Smoky Hill River:
Near Langley (KS) 06865500 LNGK KANS
Near Mentor (KS) 06866500 MEKS KANS
New Cambria (KS) 06870200 NWCK KANS, WILN
Enterprise (KS) 06877600 EPKS KANS, WILN, GLEL
Saline River:
At Wilson Dam (KS) 06868200 WILB WILN
Tescott (KS) 06869500 TSTK WILN
Solomon River:
Near Glen Elder (KS) 06875900 WACB GLEL
Niles (KS) 06876900 NLSK GLEL

Reach objects: The reaches have been defined as the river length between each adjacent
control point, or the river length between a control point and a major confluence. The
major confluences are:

e Smoky-Saline (assumed to occur directly upriver of the New Cambria gage on the
Smoky)
e Smoky-Solomon

L ake Object M ethodology:

Inflows. Lakeinflow valuesfrom the Water Management database are used for the
period after each lake was constructed through 2007. The dataisin mean daily format,
generaly inan 8 am. to 8 am. format. Asthe Model operates on a midnight to midnight
basis, the inflow data from the database is dightly time shifted. It has been assumed that
the shifting would not significantly alter the output from the Model.

The inflow values from the database begin on the following dates for each lake:

KANS (Kanopolis Lake): February 18, 1948
WILN (Wilson Lake): September 4, 1963
GLEL (Waconda Lake): October 18, 1967
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Inflow for the lakes prior to construction was estimated using the available gaging
stations. While the inflow stored in the database includes inflow due to precipitation on
the pool of the lake, the inflow estimated from gaging stations does not include
precipitation on the pool. Therefore, for the period prior to construction of Waconda and
Wilson lakes, precipitation has been estimated. Wilson and Waconda lake precipitation
has been assumed equal to that collected by agage at Lincoln, KS.

Upstream lakes have not been included in the Model. Model lakes that have upstream
flood control structures are:

Model Lake Upstream L ake(s)
Kanopolis Cedar Bluff
Waconda Kirwin, Webster

The inflow data for Kanopolis and Waconda has not been adjusted to account for the
upstream lakes. The inflow reflects the conditions as they existed during the period from
1950 through 2007. For example, before the construction of Cedar Bluff the inflow
values for Kanopolis are not modified to account for effects caused by Cedar Bluff.
Likewise, the inflow has not been adjusted to account for modified flows after Cedar
Bluff's construction or for reduced flows during the initia filling of Cedar Bluff.

Evaporation: Evaporation and precipitation are entered into the Model using the
MonthlyEvaporationCalc method. Pan evaporation data was downloaded from the
District database for the period from 1980 through 2002. Monthly pan evaporation
values (inches per month) were determined from the 22 years of data and applied to the
entire study period. The pan evaporation values were multiplied by the District’s pan
evaporation coefficient before input to the Model. The District’s pan coefficient and the
monthly evaporation for al lakes in the study are:

Wilson Wilson Adj Kanopolis  Waconday

Pan Monthly  Monthly Monthly Monthly

Month Coef Evap (In) Evap (In) Evap (In) Evap (In)

January .76 0.96 0.96 0.95 0.87
February .64 0.79 0.79 0.78 0.74
March .56 1.30 1.30 0.95 1.26
April 52 3.24 3.24 3.28 3.28
May .53 4.04 4.04 3.89 3.92
June .66 5.69 6.54 5.48 5.79
July .68 7.83 9.00 7.69 7.79
August .78 7.61 8.76 7.54 7.48
September .91 6.83 6.83 6.78 6.90
October 1.01 5.01 5.01 5.16 5.05
November  1.04 2.86 2.86 2.87 2.68
December 94 154 1.54 1.52 1.37
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During validation of the model runs, it was noted that the evaporation values for Wilson
Lake did not appear to be sufficiently high. For example, the total pan evaporation for
July 1993 from the database was 14.4 inches but only 11.5 inches in the model.
Therefore, the evaporation amounts for June, July and August were increased by 15%.
Evaporation is most noticed during drought years, and while this may provide excessive
evaporation during wetter years, the amount of evaporation during wet periodsisless
critical to the model output.

Surcharge: CADSWES enhanced the RiverWare model software under contract with
the District to include Kansas City District |ake surcharge operation. The surcharge
operation criteriafor each lake have been incorporated into the Model, using the criteria
specified in each Water Control Manual. The surcharge method specified for each lake
is:

L ake Object Surcharge M ethod
KANS Pass Inflow
WILN Pass Inflow
GLEL Induced Surcharge Curve

Uncontrolled Flood Pool Releases: Kanopolisis one of four lakesin the District, and
the only lake in the study, that releases ungated flow during flood operation. The
RiverWare methodology for balancing the flood control releases does not incorporate a
procedure for modeling this condition directly. The condition is modeled through a Head
Based Diversion Object in RiverWare. Uncontrolled flow from the lake within the flood
control zone is entered into the Diversion Base Elevation table in the Diversion Object.
The diversion is taken from the lake and discharged into a confluence below the project.
The confluence combines the Kanopolis uncontrolled rel ease with the Kanopolis gated
release. The outflow from the confluence is linked to the Langley control point.

Asthe Modé is unable to account for uncontrolled rel eases within the Kanopolis flood
control zone directly, the uncontrolled releases from the 1507 - 1508 ft mean sea level
(mdl) zone of the lake must be modeled through the diversion. Elevation 1508 is the top
of the flood control pool, however the sill elevation of the Kanopolis spillway is 1507 ft
msl. The Diversion Base Elevation table includes the rated release through the Kanopolis
notch, combined with the spillway release below elevation 1508 ft msl. The Unregulated
Spill Table on the Kanopolis object has been uniformly reduced by the discharge at 1508
ft msl (1200 cfs) to maintain the correct amount of water flowing from the lake.

River Reaches. River reaches are defined between two control points, or between a
single control point and ariver confluence. The reaches utilize Muskingum-Cunge
routing.

River geometry information for Muskingum-Cunge routing is derived from data gathered
during USGS measurements. All measurements performed by the USGS that have been
designated with a"poor" quality rating, or that were obviously in error, have been
discarded. Some of the derived power functions did not have avery high correlation R
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value, occasionally below 0.5, however most were above 0.75. No correction for this
could be determined due to the inability of RiverWare to consider multiple power
functions for the same function over the full range of flows. During low flow conditions,
the geometry condition of the channel is much different then when overbank conditions
exist. If the reach extends from a confluence to a control point, the geometry taken from
measurements at the control point isused. If the reach is between control points, an
average of the geometry derived for both control pointsisused. Input of river geometry
into RiverWare requires a depth of river estimate. The river depth is estimated by
reviewing measurements taken during low flow periods. The estimated depth is based on
atriangular shaped channel. The depth of theriver is assumed to equal twice the cross-
sectional area divided by the channel top width. The reach routing time step isinitially
estimated to be three hours. The value is reduced as needed to provide for the stability of
the routing.

Ungaged Inflow, Reach Loss: The Model was altered to determine the amount of
ungaged inflow between the control point gages. Reaches were inserted into the model
directly upstream of each control point gage. The inserted reaches were set with no
routing methodology and the “calculate local inflow” option. Mean daily data was then
loaded into each Control Point of the model, and the Storage Reservoir objects were
removed.

The model was then run in simulation mode. The process was continued until all
ungaged flows had been determined. The ungaged data was output from the model and
were downloaded to an Excel spreadsheet for evaluation and smoothing.

The ungaged flow can be negative for anumber of different reasons. The primarily
reason is that the estimated data for periods when no gage existed did not accurately
represent basin conditions. Also, during periods of extreme flow, water can pond in the
overbank and subsequently percolate into the groundwater. While the water may return
to the stream as later seeps or springs, the process can take avery long time. Also,
negative flows may result due to real basin conditions such as alosing stream or direct
pumping from the river.

The ungaged flows were smoothed to eliminate large spikes in the ungaged that were
most probably aresult of inaccurate data, with agoal of maintaining the correct total
volume flow. Negative flow values were distributed uniformly over atotal of 31 days, 15
days before the negative flow, and 15 days after. If negative flow remained after this
distribution, it was assumed representative of losing stream conditions within the basin.
The positive values of ungaged flow were entered into the Model as Local Inflow to the
relevant control point gage. The negative values of ungaged flow were entered into the
Model as areach loss from the relevant reach object.

A non-routing reach was inserted between the Smoky-Saline Rivers confluence and the

New Cambria control point gage. The reach was used for insertion of the flow losses
above the New Cambria gage.
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Irrigation Operation: The Bureau of Reclamation operates Waconda L ake for
irrigation. The Bureau has provided historic data for the period of their operation. The
Bureau maintains their datain a monthly format that has been converted to daily values
for insertion to RiverWare. For the purpose of the Model, it has been assumed that the
irrigation diversions have been constant for the entire month. While this does not
represent the actual conditions within the basin, the total volume of water is maintained.
For the period prior to irrigation usage, the Model assumes no irrigation usage.

Water Level Management Plans. All model runs were made assuming that no water
level management plan was in effect for any of the lakes during any of the years.

Water Quality Releases: Each lake's minimum rel ease requirement has been included
in the model as separate rules in the "Flood Control Release Rules' policy group. In
addition, releases are made from Kanopolis to supply the water quality flow requirements
at the Mentor gage. Rulesfor the Mentor water quality support are included in the
"Minimum Flow Rules® policy group. The required flow at the Mentor gage is
maintained by the "MentorLowFlow Every day" rule. Water quality releases from
Kanopolis Lake is routed to Mentor by the “LGLK to MEKS NOLAG” rule.

Flood Control Operation: The model operated the flood control storage of al lakesin
accordance with the individual approved water control manuals. The only exception was
the Phase |1 release from Wilson Lake. During the validation of the model (described
below) it was determined that historic operation was better represented by reducing the
Phase 2 release from 2,000 cfs to 1,700 cfs because of a downstream bridge obstruction.

Flood Control Flows Used in Model Study

Stream Gage Phase 1 Target Phase 2 Target Phase 3 Tar get
Langley 4,100 cfs 5,100 cfs 7,800 cfs
Mentor 3,000 cfs 5,000 cfs 8,000 cfs
Wilson Below 1,200 cfs 1,700 cfs 2,250 cfs
Tescott 1,900 cfs 3,200 cfs 3,600 cfs
New Cambria 5,400 cfs 9,000 cfs 11,500 cfs
Waconda Below 1,560 cfs 2,600 cfs 7,500 cfs
Niles 3,000 cfs 5,000 cfs 6,000 cfs
Enterprise 12,000 cfs 20,000 cfs 38,000 cfs

Adjustmentsto Model Operation: RiverWare includes a number of "switches" that can
be used to cause the lake operation to more closely simulate actual conditions. These
switches include:
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L ake Objects

Objective Release Pattern: The objective release pattern refers to the release
calculation when the lake is not otherwise restricted. The release pattern was set
to 0.10 to reflect a 10% release each day. 10% would correspond to a 10 day
evacuation period. Note that the number of period in the Objective Release
Pattern cannot be more than the number in the Forecast Period slot.

Objective Release Pattern Threshold: Set to 0.15 to prevent resetting of the value
an excessive number of times.

Phase Tolerance: The amount that the Operating Level must exceed the phase
criteria before releases are changed. Set to .05 to minimize oscillationsin releases
when the lake is operating near a phase boundary.

Permissible Outflow Increase Constraints: The amount of discharge increase that
is permitted within atimestep. Each lake within the Model has a discharge
increase limitation table included within the respective lake's Water Control
Manual. The limitation tends to be arate of change within an hour that is related
to a stage elevation change at the downstream gages. Asthe timestep of the
Model isdaily, the limitation on outflow increase caused by this restriction is not
very significant. However, in practice, the lake operation tends to spread
increases over a period of time to minimize the possibility of needing large
fluctuationsin lake release due to changing downstream conditions. The
spreading of the rel eases was modeled using the forecast period slot in RiverWare
as described below.

Permissible Outflow Decrease Constraints. The amount of discharge decrease
that is permitted within atimestep. The dataisinput in the form of atable, with
different release amounts relative to the current release level. The permissible
release rate in the Model has been set high for all lake to disable thisfunction. As
all lakes can be reduced to zero release quickly in the case of downstream
flooding conditions, any restriction on the rate of decrease in adaily model did
not seem realistic.

Forecast Period: Setting the forecast period on the lake objects, control points and
computational basins provided the length of time that the Model "looks ahead" at
downstream control points. All objects must have the same value of forecast
period. For the Smoky Hill River basin the forecast period has been set to four

days.

Control Point Objects

Phase Space Tolerance: The value set in this slot allows some flexibility in
release when the lake changes from one phase to the next. The flexibility reduces
the chance of the model requiring releases that fluctuate between a Phase | and
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Phase Il for anumber of timesteps. The Phase Space Tolerance for all control
points has been set to 100 cfs. In addition, the Phase Space Hydrograph slot in
the control points has been set to 100 cfs below the true gage flow restrictions.
Such setting permits the flexibility in the top 100 cfs of the Phase release, rather
than permitting the release to exceed criteria by 100 cfs.

Model Validation: Model validation consisted of a number of different steps during
Model development. Efforts were made to insure the quality of the datain the Model. In
addition, the Model output was compared with historic conditions to insure appropriate
|ake operation.

Historic Flow Data Quality: Theraw flow data was developed, validated and delivered
by Dr. Barkau of the Kansas City District. Lake inflow data prior to |ake construction
was also provided by Dr. Barkau. Post construction lake inflow data were taken from the
Water Management Section database.

Routing: Most routing in the Model was completed using Muskingum-Cunge
methodology. Data used for routing (reach length, stream geometry, slope) was taken
from the USGS record. The stream geometry data was derived from the USGS
measurement as described in the text. The data has been previously validated by the
USGS.

The Model's calculation of ungaged data was evaluated to validate the routing. An
extremely high value of ungaged flow, followed by a negative ungaged flow (or the
reverse) could beindicative of incorrect flow velocity. Likewise, multiple days of
negative ungaged could represent incorrect attenuation of the hydrograph. Such
conditions were discovered in the ungaged calcul ations; however, they were most noted
during the early periods of the model run. The more recent times of the model did not
reflect the same ungaged flow calculations.

The review indicates that the data derived during the early periods may not precisely
represent the flow conditions at the time. Asthe more recent data period did not indicate
the same conditions, it was determined that the routing was performing appropriately.
Extreme flow events, involving overbank flow conditions are not precisely modeled as
river channel geometry was entered into the Model using a simple power function.

Model Operation: Validation of the model operation was performed by comparing the
output during the period from 1982 through 2001 with the historic values experienced.
All of the lakes had been constructed prior to 1982, and the data was considered to be a
higher quality than the earlier periods. In addition, the period from 1982 through 2001
includes avery dry period (1988 through 1992) and a very wet period (1993).

Initialy, the output from the Model was compared with conditions experienced in the
basin. Some noted differences were noted in the pool elevations of the lake with lower
values being calculated by the Model than historic values. For example, the elevations of
Kanopolis Lake tended to be afew feet lower than the historic values.
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Asthe actual values tended to be higher than the designated multipurpose pool elevation,
it was believed that the difference could be caused by the use of water level management
plans during the period. To evaluate this possibility, the water level management plans
for the lakes were included in the model. While the plans have changed during the 1982
through 2001 period, it is not possible to simple change the plan for each year in
RiverWare. The most recent approved plans were used. The plans are entered by
altering column one of each lake's Operating Level Table (multipurpose pool).

After entering the water level management plan, the Kanopolis Lake pool plot indicated
much closer |ake operation.
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The main differences in the Kanopolis elevations appeared during 1983 and 1988/19809.
Construction requirements during these two periods required that the Kanopolis pool be
artificially lowered. Such construction requirements are not reflected by the Model.

The Wilson Lake project in the Smoky Basin has also been restricted by a downstream
bridge that was constructed after the lake. The bridge restricts the flow in the channel to
about 1,700 cfswhile the Phase |1 releaseis 2,000 cfs and the Phase 111 release is 2,250
cfs. The Phasell release has been adjusted in the validation model to 1,700 cfs to reflect
the changed condition. The Phase Il release has not been change with the assumption
that those releases will be necessary regardless of the bridge restriction. After these
changes were incorporated into the Model, the following Wilson Lake elevations were
noted.

A-12



Wilson Lake Elevation

1550 +
1545
1540 4
1535 4
1530

1525 n [\
1520 I‘
I N Lt son g
1510

1505 ~
1500

L

Feet

N
\{19@ \(190
NN

I P TP LRSS, I PSS S S
IR IR IR SRR N RN R NN RN

NS T SRS SR R SR R R SR S SR SR R SR SR SR SR
NSNS GENGEN NS S ENOENOEN OO NN

RiverWare

Actual ‘

The Wilson Lake elevations appear to agree well with the historic values, except during
period of extremely high values. During such periods, the actual levels experienced
appear higher than the values predicted by the Model. The lake operation was evaluated
during the 1993 period and it appeared that the operation specified by the manual was not
strictly followed. During the July period, only minimum releases were made from
Wilson, even though al downstream control points through Enterprise were bel ow
criterialevels. However, during the same period gages further downstream were
exceeding criteria. Apparently, releases from Wilson were restricted due to the
downstream conditions, even though the manual specifies that the lake is not constrained
by conditions downstream of the Enterprise gage.

The Glen Elder Lake elevations al so reflected lower valuesin the Model than those
experienced during high inflow periods. The reason for these higher pools appears the
same as for Wilson Lake. In addition, Glen Elder Lake experienced faster reduction in
the pool elevation after these high inflow periods, particularly in 1993. For example:
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While the manual specifies a Glen Elder Phase | release of 1560 cfs and a Phase |1
release of 2600 cfs, the actual releases during the 1993 event were 2250 cfs for Phase |
and 3000 cfsfor Phase Il. Substituting these releases into the Model yields the following
results for Glen Elder.
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Flow conditions within the Smoky Hill River basin were also evaluated using the same
procedure. The Model output appeared to agree with the historic flow values well after
the above documented changes were done to the base condition model.

Model Runs: The State of Kansas requested information for three different operation
scenarios. All runsinclude depleted Wilson Lake inflow values, and estimated 2050
sedimentation conditions. The runs were performed using RiverWare personal computer
version 5.2.

1. NoAction. A base condition run has been performed for no water supply and a
1516 ft msl multipurpose pool elevation.

2. Water Supply From Multipurpose Pool. Run provides for a 7.89 cfs constant
withdrawal and a 1516 ft msl multipurpose pool elevation.

3. Water Supply With Two Feet Raise. Run provides for a 7.89 cfs constant
withdrawal and a 1518 ft msl multipurpose pool elevation.

The inflow depletion factors were calculated by the State of Kansas. The factors
provided by the State were developed using statistical procedures as described in
Appendix A-1. The factors are monthly values for the period 1952 through 1981 and
were applied to al the model runs.

The original reservoir capacity tables were derived from Bureau of Reclamation
topographic maps dated July 1962. The tables dated November 1965 represent the
original capacity tables for the reservoir with corrections for cut and fill during
construction. Elevation-area-capacity tables were developed following a complete
resurvey of the sediment ranges in July 1984 and again after a partial survey (12 of 18
total ranges) in June 1995. The capacity tables dated December 1984 are based on the
July 1984 sediment surveys. They were put into use in September 1985, and they
continue to be used for current real-time water control computations. The capacity tables
dated September 1995 were developed for sediment studies, but have not been used for
real time operations. However, they are useful for estimating future reservoir capacities,
in particular, the capacities needed for reallocation and yield studies.

The following table provides the original allocations based on the November 1965
capacity tables, the space remaining according to the December 1984 operational
capacity tables, and the space remaining according to the September 1995 study tables.
Within the limits of transect-survey methodology, the data suggests that sedimentation
within the multipurpose pool may be occurring at a faster rate than designers anticipated.
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Nominal Nov 65 Dec 84 Sep 95
(Design) Storage Storage Storage
Allocations Tables Tables Tables
Sediment Survey Date Dec 64 * Jul 84 Jun 85
Effective Date for Water
M anagement Operation Sep 63 Sep 85 Not used
Total Cap at Elev 1554 (FP) 776,000 AF | 778,545 AF 772,732 AF 763,451 AF
Flood Control Allocation 511,000 AF | 511,000 AF 511,000 AF | 511,000 AF
FC Sediment Reserve 20,000 AF 19,710 AF 19,204 AF 18,846 AF
Total Cap at Elev 1516 (MP) 245,000 AF | 247,835 AF 242528 AF 233,605 AF
Multipur pose Allocation 225,000 AF | 225,000 AF 225,000 AF | 225,000 AF
MP Sediment Reserve 20,000 AF 22,835 AF 17,528 AF 8,605 AF

* Storage began and sediment began accumulating on December 29, 1964

Average Wilson Lake capacity change at different elevations was calculated by
subtracting the June 1995 value from the Jan 1965 value and dividing by 30.5. Lake
elevations were chosen to provide the best fit for increasing total capacity loss for each

higher elevation.

Wilson | 1 Jan 1 July 1 Jun Annual

Lake | 1965 1984 1995 Changein Changein | Changein

Elev Cap Cap Cap Cap (AF) Cap (AF) Cap (AF)

(ft) (AF) (AF) (AF) 65-84 84-94 64-95
1554 | 778545 | 772732 | 763451 5813 9281 494.9
1553 | 758730 | 752897 | 743616 5833 9281 495.5
1550 | 701464 | 695679 | 686398 5785 9281 494.0
1544 | 597255 | 591405 | 582124 5850 9281 496.1
1537 | 490346 | 484639 | 475364 5707 9275 491.2
1531 | 410174 | 404419 | 395291 5755 9128 488.0
1526 | 350061 | 344465 | 335383 5596 9082 481.2
1521 | 296059 | 290542 | 281595 5517 8947 474.2
1515 | 247835 | 242528 | 233605 5307 8923 466.6
1508 | 181647 | 176687 | 167956 4960 8731 448.9
1505 | 159940 | 155139 | 146895 4801 8244 427.7
1501 | 133484 | 129099 | 121161 4385 7938 404.0

Extending the capacity loss to the years 2010, 2020, 2030, 2040, and 2050 resultsin the
following capacity table. The change in capacity for each elevation was assumed linear
from January 65 to June 95 and continued on to each year. The capacity above elevation
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1544 was assumed to be constant. The following table contains the projected lake
capacity for the corresponding elevations:

Wilson 2010 Cap 2020 Cap 2030 Cap 2040 Cap 2050 Cap

Elev (ft) (AF) (AF) (AF) (AF) (AF)
1554 756,221 751,260 746,299 741,338 736,377
1553 736,406 731,445 726,484 721,523 716,562
1550 679,140 674,179 669,218 664,257 659,296
1544 574,931 569,970 565,009 560,048 555,087
1537 468,241 463,329 458,417 453,505 448,593
1531 388,215 383,336 378,456 373,576 368,697
1526 328,405 323,592 318,780 313,968 309,155
1521 274,719 269,976 265,234 260,492 255,749
1515 217,777 213,085 208,392 203,699 199,006
1508 161,447 156,958 152,469 147,981 143,492
1505 140,693 136,416 132,139 127,862 123,585
1501 115,303 111,262 107,222 103,182 99,141

The lake area-elevation values used in the model were calculated from the capacity tables
for 2050. The pool surface areais the difference in capacity (acre-feet) between two
given pool elevations divided by the change in elevation (feet). The tables developed
used are asfollows:

Wilson 2010 Area | 2020 Area | 2030 Area | 2040 Area | 2050 Area

Elev (ft) (ft9) (ft9) (ft2) (ft%) (ft%)
1592.0 35,876 35,876 35,876 35,876 35,876
1590.0 34,989 34,989 34,989 34,989 34,989
1585.0 32,750 32,750 32,750 32,750 32,750
1582.0 31,396 31,396 31,396 31,396 31,396
1554.0 20,027 20,027 20,027 20,027 20,027
1553.5 19,815 19,815 19,815 19,815 19,815
1551.5 19,089 19,089 19,089 19,089 19,089
1547.0 17,368 17,368 17,368 17,368 17,368
1540.5 15,241 15,234 15,227 15,220 15,213
1534.0 13,338 13,332 13,327 13,321 13,316
1528.5 11,962 11,949 11,935 11,922 11,908
1523.5 10,737 10,723 10,709 10,695 10,681
1518.0 9,490 9,482 9,474 9,465 9,457
1511.5 8,047 8,018 7,989 7,960 7,931
1506.5 6,918 6,847 6,777 6,706 6,636
1503.0 6,348 6,289 6,229 6,170 6,111
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Three runs were performed for the 2050 study year, two with the multipurpose pool at
1516.0 and one with the multipurpose pool at 1518.0. Of the two runs at normal
multipurpose pool elevation of 1516.0, one was run with no water supply while the other
was run with the 7.89 cfs water supply factor. The results of each run were saved as
“snapshots’ in the model itself then exported to Excel for analysis purposes. For each
run, the raw data was saved.

RESULTS:

The output from the model runsis provided on the following plots. The daily Wilson
Lake elevations are provided for each of the three assumption sets described above. Note
that the dates on the graphs correspond to the historic conditions at that time; however,
the Wilson lake inflow values have been reduced according to the KWO'’ s depletion
factors. The inflows for Waconda and Kanopolis L akes have not aso been reduced;
however, this should only affect high release requirements due to extreme flooding
conditions. The lake drawdown should not be affected, as Wilson does not share support
for any downstream lowflow requirements with any other lake in the basin.

The models runs assume no drawdown limit for water supply diversion and the 7.89 c.f.s.

water supply was always delivered. The lowest Wilson pool elevation noted was 1502.7
ft. m.s.l. on smulated date March 14, 1957.
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CONCLUSIONS:

For all three model runs the minimum pool elevation occurs on model day March 13,
1957. An additional model run was made for atwo feet pool raise with no water supply
to calculate the values for the same date. Those values are provided in the below table.

Water Supply Water No Water
From Supply Supply With
Multipurpose  With Two Two Feet
No Action Pool Feet Raise Raise
Minimum Pool
Elevation (ft mdl) 1506.30 1502.76 1504.85 1508.18
Minimum L ake
Capacity (AF) 132,203 109,908 122,673 144,911
Minimum Surface
Area (Acres) 6605 6090 6388 7070

For the runs using a 1516 ft msl multipurpose pool, the maximum pool elevation
drawdown due to water supply withdrawal is 1506.30 — 1502.76 = 3.54 feet. The
difference in elevation isthe result of a 22,295 AF reduction in storage (132,203 AF —
109,908 AF). The 2050 storage value at normal pool elevation (1516 ft. m.sl.) is
208,463 AF. Therefore, the reduction in storage represents 10.7 percent of the
multipurpose pool volume.

For the runs using a 1518 ft msl multipurpose pool, the maximum pool elevation
drawdown due to water supply withdrawal is 1508.18 — 1504.85 = 3.33 feet. The
differencein elevation isthe result of a 22,238 AF reduction in storage (144,911 AF —
122,673 AF) and is dlightly less than the 1516 ft msl multipurpose pool runs. The 2050
storage value at 1518 ft mdl is 227,391 AF. Therefore, the reduction in storage represents
9.8 percent of the larger multipurpose pool volume.

Similarly, the minimum lake surface areais reduced from 6605 acres to 6090 acres when
water supply is withdrawn from the lake with a 1516 ft msl multipurpose pool elevation.

The difference in surface for the two scenariosis 515 acres. The 2050 surface area value
at normal pool elevation (1516 ft mgl) is 8987 acres. Therefore, the reduction in surface

arearepresents 5.7 percent of the multipurpose pool area.

For the runs using a 1518 ft msl multipurpose pool, the minimum lake surface areaiis
reduced from 7070 acres to 6388 acres when water supply is withdrawn from the lake.
The difference in surface for the two scenarios is 682 acres. The 2050 surface area value
at 1518 ft msl is 9478 acres. Therefore, the reduction in surface area represents 7.2
percent of the 1518 ft msl pool area. The increased surface area difference compared to
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the 1516 ft mdl value is caused by the shape of the lake bottom at these elevations. The
shape will be redefined when the ongoing sedimentation survey is completed.

The daily lake elevation output data for Wilson Lake has been separated between summer
and winter period values. For the purposes of this report, the summer values are assumed
to occur from May through September, and the winter values occur from October through
April. Therecurrence interval of the values has been determined, and the following table
prepared. The table indicates the percent of time the lake elevation is below the
referenced values. The percentages do not represent the number of days expected each
year. Instead they represent the total percentage of days over the entire study period.

Wilson L ake Elevation
Per cent Days Below Elevation
May -- September

Water Supply
From Water Supply
Multipurpose With Two Feet
Elevation No Action Pool Raise
1519 97% 97% 96%
1518 96% 97% 78%
1517 95% 95% 66%
1516 73% 76% 60%
1515 57% 64% 53%
1514 46% 57% 47%
1513 36% 52% 41%
1512 23% 44% 30%
1511 15% 36% 23%
1510 8% 25% 17%
1509 4% 18% 9%
1508 1% 11% 5%
1507 0% 7% 2%
1506 0% 4% 0%
1505 0% 1% 0%
1504 0% 0% 0%
1503 0% 0% 0%
1502 0% 0% 0%
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Wilson Lake Elevation
Per cent Days Below Elevation

October — April
Water Supply From Water Supply
Multipurpose With Two Feet
Elevation No Action Pool Raise
1519 98% 98% 97%
1518 97% 97% 81%
1517 96% 96% 74%
1516 75% 80% 67%
1515 64% 2% 56%
1514 55% 64% 51%
1513 42% 55% 44%
1512 29% 50% 36%
1511 18% 41% 27%
1510 13% 31% 19%
1509 5% 21% 14%
1508 3% 15% 9%
1507 2% 12% 4%
1506 0% 5% 3%
1505 0% 4% 0%
1504 0% 2% 0%
1503 0% 1% 0%
1502 0% 0% 0%
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Appendix A-1

Wilson Reservoir Inflow Depletions
(Provided by the Kansas Water Office)

Introduction

Inflows to Wilson Reservoir have declined since the 1950’s. In order to more accurately
estimate a modern inflow response to the effects of historic climatic conditions, relations were
developed for modern flows and the climatic conditions observed from 2001 through 2007.
Those relations were used to predict inflows in response to the historic climatic conditions at
Wilson Reservoir and its watershed. Generally, the predicted inflows were less than the
observed historic inflows for the period.

Depletion data, methods and results to historic Wilson Reservoir inflow are contained in asingle
workbook titled “ Thl_WilsonInflowDepletions_030209_cbg.xIs’. This report summarizes the
methods used to deplete historic inflows and the results of the methodology.

Method

Gaged average daily flow (cfs) was assembled from the USGS NWIS website. The USGS gage
on the Saline River near Wilson (06868000) was used for the 1950-1963 period and the USGS
gage on the Saline River near Russell (06867000) was used for the 1963 to 2007 period. Since
the gage near Russell islocated upstream of the Wilson gage, the observed average daily flows
of the Russell gage were increased by 26.5%, the proportional change in drainage areas between
the two gage locations. The resulting inflows were used as the ‘ observed’ inflows to Wilson
Reservoir for the 1950-2007 period (see worksheet ‘ SalineAbvWilsonFlow’ in the
Thl_WilsoninflowDepletions 030209 _cbg.xls workbook). The average daily inflows were
converted to monthly inflow volumes in acre-feet and then sorted by month for regression
analysis (see worksheet ‘MonthlyVolCalcs AbvWilson’).

Total monthly precipitation was assembled for 1950-2007 at two stations (Quinter and
Wakeeney) in the upper part of the Wilson Reservoir drainage area and two stations in the lower
part of the drainage area (Wilson and Natoma) (see worksheet ‘ PPT (raw data)’). An upper and
lower watershed precipitation average was created by averaging total monthly precipitation for
the two gages as assigned in each portion of the Wilson drainage (see worksheet ‘PPT’). The
precipitation record at the Mingo station was also added but is not used in the upper and lower
average precipitation calculations. The Mingo precipitation datais used in calculating the
maximum monthly precipitation term for the five precipitation stations as assembled for the
depletion analysis.

The Wilson Reservoir watershed covers four Kansas Palmer Drought Index regions. Monthly
Palmer Drought Severity Index (PDSI) values were assembled for regions 1, 2, 4 and 5. The
average PDSI of those regions was created for the regression analysis (see worksheet * PDSI).
The same procedure was followed for the Palmer Hydrological Drought Index (PHDI). An
average PDHI was created for the regression analysis from it (see worksheet * PHDI’).
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Distribution tests (Shapiro-Wilk Test) were performed on the monthly flow volume,
precipitation, PDSI and PDHI datato check the normality assumption for regressions. The result
was that the flow volume data was transformed (natural log) and the precipitation data was
transformed (square root).

A stepwise multiple-regression was used to select the most important/significant predictors for
each monthly inflow regression model. Fourteen predictors were available at the start of each
stepwise regression. Typically, only two predictors were used in each monthly regression model.
The screen captures for each regression model selected for each month are displayed on the
worksheet |abeled * MonthlyRegrsn_2001-2007.

As an example of this stepwise regression process, the regression model devel oped for the month
of April isprovided: In SAS-IMP (for 2001-2007 data) the ‘Fit Model’ platform was launched
and the Y -variable selected was LN (Apr Flow). The candidate parameters for the model effects
were LN (Mar Flow), LN (Feb Flow), SgRt PPT Upper Wtrshd (Apr), SQRt PPT Upper Wtrshd
(Mar), SgRt PPT Upper Wtrshd (Feb), SgRt PPT Lower Wtrshd (Apr), SqRt PPT Lower Wtrshd
(Mar), SqRt PPT Lower Wtrshd (Feb), PDSI (Apr), PDSI (Mar), PDSI (Feb), PHDI (Apr), PHDI
(Mar) and PDHI (Feb).

At this point the stepwise regression model platform was launched and parameters were selected
and unselected in a stepwise fashion until certain criteriawere met. Those criteriawere to
maximize the adjusted r-square of each model, while keeping the number of model effects
parameters as low as possible and holding the parameters selected for each monthly regression as
consistent as possible across the 12 monthly regressions.

The multiple-regression model for April inflow uses March’sinflow and a precipitation term as
predictors. The previous month’sinflow, or March inflow term in our example, is significant
under the average to drier conditions of the 2001-2007 period because it was the result of, or
inflow response to, the climatic and hydrologic conditionsin the Saline River above Wilson
Reservoir leading up to the current month’ sinflow (the Y -variable in our models). That previous
month inflow term was consistently important in predicting the current month’s inflow. The
other term that was consistently important in predicting monthly inflow was a precipitation term.
There were some exceptions in the monthly models for the precipitation term. For November
through February precipitation was not as significant in predicting monthly flow. Thisis
probably because precipitation is generally low in these months. For July the precipitation term
was also omitted from that month’s inflow model, but that is more likely due to the non-typical
very low precipitation in May through July for 2001-2007. The monthly regression models are
summarized in the worksheet |abeled * RegrsnEgns_2001-2007.

The coefficientsin the regression table on worksheet * RegrsnEgns_2001-2007" are used to
generate inflow estimates for the study period. The flow generated from the previous month’s
regression model is used in the current month’s regression model equation. Notice that the first
month of period, January 1952, would use December 1951 inflow datato start the inflow
estimate/depletion process. The December 1951 inflow has not been depleted and using that
undepleted inflow for the January 1952 inflow estimate would artificially inflate the January and
probably even subsequent month’s inflow estimates. Therefore, the starting inflow for the
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simulation period was selected to be the median December inflow for the 1982 — 2007 period as
arepresentation of the modern period of inflow that could be expected in December.

In the process of developing the monthly regression models it was noted that |arge precipitation
events that created large monthly inflow volumes, especially monthly flow volume spikes or
peaks during periods of lower flows, were consistently under-predicted by the monthly
regression equations. The monthly inflow regressions were developed to predict baseflow
dominant or low runoff conditions that typically occur during average to drier conditions (like
the conditions occurred for most of the months in the 2001-2007 period).

To correct the under-prediction (or over-depletion) of monthly inflows issue, one final regression
equation was developed. This additional regression model predicts inflows for those months
that, typically, had greater than 5,000 acre-feet of inflow by volume and/or were noted as
significant peaks or spikes in the monthly inflow record. In order to have a sufficient number of
data point to develop the model, the period used was expanded to 1980-2007. The “high inflow
month’ regression model does not use the previous month’s inflow as a predictor term; it uses the
maximum precipitation noted in the watershed multiplied by the PDSI to estimate monthly
inflow volumes. Of the 672 monthsin the 1950-2007 period, 71 months were categorized at
‘high inflow months’. These months are noted on the worksheet ‘ Observed Predicted’ by blue
text for the observed inflow and assigned a‘wet’ label under the Month Condition column
(column F) in that worksheet.

Not all of the variation in monthly inflow volumes could be explained by the predictor variables
in the monthly regression models (notice the r-squares for each model do not equal 1.00).
Because of the uncertainty inherent in the lack of perfect (100%) knowledge, there are occasions
when the monthly regression models will under or over predict inflows for the climatic
conditions of the past. Following a more conservative tack in the estimation of monthly inflow
volumes, the magnitude of the over-predictions that occasionally will occur was limited. An
over-prediction flow limitation factor was created and set two times the observed monthly
inflow. No limitation was set for the estimation of the depletion to the observed monthly
inflows.

At some point in the monthly flow record, the depletion of inflows based upon the relations
developed from the 2001-2006 data should no longer be applied. Obviously, no depletions to the
2001-2006 are necessary, but how far back in the record should the observed monthly inflows
also be the expected monthly inflows, given the same climatic and hydrologic conditions be
repeated in the future? For this analysis the point where the inflow depletion equations were
discontinued was found by plotting the observed monthly inflows against predicted monthly
inflows (located on worksheet ‘ Observed Predicted’ again). Visual inspection of the plot shows
arelatively large gap between observed and predicted inflows for the 1950’ s and much of the
1960’s. The gap shrinksin the 1970 and largely disappears by the 1980’s. The gap reappearsin
the mid and late 1990’ s, however, that is most likely due to under-prediction of monthly inflows
during extended wetter periods rather than actual inflow depletions that may have occurred in
that decade. A 10 year moving average was added to the plot and shows much of the depletions
disappear by the late 1970’s and early 1980’'s. From this review 1982 was selected asthe year in
the period of record at which point the monthly regressions would no longer be used and
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monthly inflows would revert to the observed values. In truth the selection of 1982 as the
breakpoint is somewhat arbitrary, most any year from the mid 1970’ s to the mid 1980’ s could
have been selected.

Results

The data and graph in worksheet * Observed Predicted’ also serve as the summary of the results
for the depletion analysis. Using the monthly inflow equations depletes the observed inflow to
Wilson Reservoir for the 1950’ s drought period (1952-1957) by 70% (by volume). The monthly
depletions are shown in the same worksheet. The predicted monthly inflow divided by the
observed monthly inflow is shown as red text in column | in the worksheet and is labeled the
‘Depletion Factor’ for this analysis.

Recommendations

Based upon the analysis above, it is recommended that the recorded observed inflow volumes to
Wilson Reservoir be depleted by the Inflow Depletion Factor as identified in Column | of the
worksheet ‘ Observed Predicted’ . The Inflow Depletion Factors should be used as surrogates for
the anticipated reservoir inflows should future climate conditions recapitul ate the historic climate
conditions of 1952-1981 including any simulation that would repeat those conditions as a future
scenario.
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APPENDIX B - PUBLIC COMMENTS RECEIVED



Public Comments Received

| am the daughter of one of the land owners that was forced to sell their prime land when Wilson Lake
was built. | till have hard feelings about that even after all of these years. It broke my parents heart to be
forced to sell prime land for little money that was only enough to purchase substandard land to replace it.
Now, you want to use the water for other areas and deplete the water level. What on earth are you
thinking? Why not drain the lake entirely and give the people back their land? I, for one, wish we still
had that prime land....it would be worth alot of money in today's market. We use the lake on aregular
basis and would hate to see the water level lowered. They knew the water was salty when they built the
lake....that didn't stop them. Putting the brine back into the lake would kill many things.....trees, plants,
possibly fish, etc. That is not the solution. | think you should look at different areas for water. Thank
you.

Asadock owner & last user | say leave Wilson alone Hays is too greedy with water.

I am a homeowner located at Wilson Lake. Please consider what selling water to Hays will do to the
value of our homesif the lake goes down, the shorelineis replaced by trees, asit was at Cedar Bluff from
irrigation, the lakes camping will decline aswill my property value. If the lake drops 4-6 FT from
conservation, the camping will decline asit did at Cedar Bluff. Please consider this before allowing “our
lake” (Wilson) to be less enjoyable than it istoday. Thanksfor listening.

| have just learned of the discussion regarding Wilson Lake water diversion. As one whose family has
had a cabin there for 20 years, and who wants to build a home there myself to retire in the next three
years, | am shocked that such short sighted plans are being seriously considered. Why isit always
necessary to bail out communities who can't adequately manage their own water use needs? City
ordinances imposing fines for planting certain grasses for lawns and ignoring times of or restrictions
on watering, and creating a nasty overuse fee to the monthly water bill (above areasonable volume for
activities of daily living), might discourage some of that. Hereisasummary of information | have
gleaned just today. | am sure most of it is not new to you, but perhaps the bottom line hasn't been
adequately addressed:

Data at the dam, based on 44 years of records (cfs). Thisisoutlet flow. | don't know what the MDS is.

Minimal flow (1968) - 2.8
Median (middle point) - 8.6
Mean (average) - 44

Most recent - 129
Maximum (1993) - 448

One gallon is 0.13368 cubic feet, or 1 cubic foot is 7.48 gallons which is 0.00002296 acre-feet.
At 8.6 CFS, times 86,400 seconds/day, is 1.9837 acre-feet per day, or 724 acre-feet per year.

To make the math simple, use 10 cfs, which resultsin 841 acre-feet per year for every 10 cfs of outlet
flow.

30,000,000 gallons diversion per day equals 10,950,000,000 (that's 10.95 billion) per year, which equals
33,600 acre-feet per year. A 9,000 acre lake will seeitslevel drop by 3.73 feet per year.




Evaporation is said to equal about 5 feet of level drop per year. Rainfall directly onto the lake of 24
inches per year would reduce the net drop to 3 feet per year. That means that upstream surrounding
ground rainwater run-off, at the same 24 inches per year and net of absorption into surrounding ground
and farm ponds, must come from an area of another 14,000 acres upstream from the lake.

Asking the lake to reliably supply another 3.73 feet of level per year means that the alluvial tributary area
must expand to include another 17,500 acres. Also, asthe lake level drops (in the short run) and as the
lake fills with sediment (over the long run), the volume of water available drops (i.e. the bottom inch of
water in abowl has less volume than the inch aboveit). Seethe minimal flow above. That wastherate
while the lake was filling to begin with, and it took nine yearsto fill it.

I recommend those considering tapping Wilson Lake for community water needs look el sewhere.
Consider how those communities would address their water use issues if Wilson Dam had never been
built, and explore those resources. Turning to Wilson Lake as a source of water for communities is short-
sighted and will kill the Golden Goose that L ake Wilson has become to Russell County, the State of
Kansas, and the US Army C of E.

Unfortunately | was unable to attend the public meeting at Russell some time back. It iswith some
concern that | am contacting you. My family and extended family have been patrons of Wilson Lake
almost from itsinception, | cannot imagine the lake level possibly be pulled down to what | would
consider catastrophic levels. In recent past when the lake was as much as 77 down, the lake just did not
look right. | feel that if it were to be lowered to levels we have not seen since the lake was first filled it
would be a disaster for the lake itself, the community that has sprung up around the lake and whole host
of area businesses. | realize that water is a precious resource and that the communities requesting this
have a definite need, however if they receive this water draw it down to minimum levels and still need
more then what? | certainly would hope that the Corp will leave well enough alone and scrap this study.
Thank you for the opportunity to contact you and addressing my concerns. -submitted 3/27/2009

Thanks for talking at the meeting in Russell. | am writing to state my opinions on using Lake Wilson as a
water supply for Hays/Russell/Post Rock. | have primary residence at Hays but also a cabin at the lake. |
think that for 200 million we could drill some more Dakota wells and desalinate that water and not affect
the lake level. | aso question the growth study stating Hays and Russell will have that large of increase
in water demand. Having lived in Hays since 1981 it has not seemed to grow much larger. Also dueto
water shortages we have learned to be better stewards of water knowing we live in adry part of the
country. As on who has spent time at Cedar Bluff, Webster and Wilson, | can tell you that Wilson isthe
only lake that consistently has enough water to not be a hazard to boat and fish in. Please count my family
as one opposed to using any of Wilson's water to supply Hays/Russell. -submitted 3/9/2009

| was unable to attend the meeting you held recently in Russell to discuss the Wilson Lake water study.
From what | could gather from the information | was able to find in papers and on the internet, | am not in
favor of the changes being discussed. We are very limited with regard to the recreational opportunities
we have in the state and any added uses that will potentially bring down the level of the lake is something
| cannot be in favor of. | know the studies indicate that this would be minimal; however in times of
drought these changes will be significant to the lake and will cause problems with docks and the wildlife
a the lake. We recently came out of a period when this occurred naturally and we had problems then
without any additional water being removed. I’'m also concerned that with the reverse osmosis being used
that the by-product of the removal of the elements from the water will be put back in water at the lake and
make it even sdltier than it already is. Please put me on the side of those who do not wish to have this
move forward. -submitted 3/5/2009




| was disappointed to hear that the US Army Corp of Engineersis even looking at a plan to allow Hays
and Salina the opportunity to draw water from Wilson Lake and then | was even more disappointed to
hear that if they do thisthey will be putting the salt brine back into the lake. Tell methat isnot so!!! A lot
of Western Kansas people use this lake for recreation and it disappointing to hear that this may be lost. |
would hope that if they7 are allowed to draw water from the lake that they will not be allowed to take out
more than a certain amount and on a drought year thiswould be not happen at al. Lakeslike Wilson
were built for the use of people from Kansas and that mean all the people not just the people in Hays and
Salina. -submitted 3/11/2009

We use Lake Wilson for recreation and we are 90 miles away. Please be aware that any change to the
lake will affect not only the communities near the lake but also ones 90 to 100 miles away. We purchase
gas, food, fishing supplies and etc. in our local areas. -submitted 3/19/2009

A resident of Hays and a frequent user of the wonderful resource called Lake Wilson, | am writing thisto
express my opposition to any consideration for the cities of Hays and Russell to sue water from the lake
for their water needs. Those of you living in Kansas City have no idea of the limited water recreation we
havein thisarea. It's much different from your end of the state. Hays and Russell spent millions of
dollarsto buy aranch some 90 miles from Hays with the idea of transferring water to Hays and Russell.
Whatever happened to that idea? In summary, leave the lake alone. It servesits purpose for flood control
(i.e. 1993), and summer recreation for thousands of western Kansas folks. -submitted 3/18/2009

| was born and raised in Kansas and lived there until 2004. | remember vividly going to Cedar Bluff l1ake
and spending countless weekends enjoying the lake and scenery. | was a young child when the water from
Cedar Bluff was used as water resources to help the citizens of Hays and Russell. It was sad to see such a
beautiful lake become nothing more than a pond that could not be utilized. | lived in Hays from 1993 to
2004 during the water rationing times. | must say the citizens of Hays and Russell need to realize they live
in adry part of the state and make adjustments accordingly. People do not need to water their grass daily!
It would be a huge loss to the state of Kansas for Wilson lake to (be) utilized as a water resource for the
citizens of Hays and Russell. It isabeautiful lake that draws people from all over the state to use. My
family and | continue to use Wilson lake as much as possible because we have not found alake in
Nebraska that is as clean or has the facilities to compete with Wilson lake. | encourage the Army Corps of
Engineers to continue to maintain Wilson lake as a recreational |ake instead of awater resource for the
citizens of Hays and Russell to water their grass daily. - Received via email on March 23, 2009

I was looking through some old articles and came across the article written by Mike Corn in the Hays
Daily News recently concerning using Wilson Lake as amunicipal and industrial water source. | know
that this email is being sent after the deadline in the article, but still wanted to voice my concern even if it
is after the fact.

It would really be a shame to see this happen to Wilson Lake, we frequently camp, fish, and visit the lake,
it is one of our favorite destinations in the state and afamily gathering spot for years. | can't imagine that
this would not affect the water level at the lake, especially in drought years. We have experienced what
happens to water bodies during drought timesin the NW part of the state and it is devastating, especially
when they are used for municipal, industrial and irrigation purposes. The economy and general well
being of the area and communities suffer from low water levels. Wilson Lake has been the one place that
holds up fairly well during drought conditions in this part of the state, mailing because it is not currently
used for municipal, industrial, or irrigation purposes. | know that a major water consumer is the ethanol
plant in Russell and alot of thiswater would be used for the purpose of making a profit for this ethanol
plant, while I am not opposed to businesses making a profit, it seems like maybe someone did not do a
thorough enough study on the water supply before building this plant. The general public should not have




to give up what is dear to them for the profit of others. There have to be other alternatives to tapping into
Wilson Lake's water supply, | hope and pray that all alternatives are thoroughly identified and research
before making a rash move that will affect the areafor generations to come. Received via email on March
22,2009

Questions/comments on the use of Wilson Reservoir as alocal water supply -

1. If Wilson Reservoir isused for amunicipal or industrial water source, will this have any effect on the
U.S. Department of Interior Payment in Lieu of Taxes (PILT) Program for Russell County?

2.1n 2007, the level of Wilson Reservoir was so low that the largest boats docked at the marina could not
load at the boat ramps.

3. If water is released from the lake so that the water level falls below that of 2007, who will pay for
extending the boat rams so they can be used?

4. If the water level at Wilson Reservair falls below 2007 levels, there will not be adequate water depth at
the marinafor it to function.

5. The Saline River, which feeds Wilson Reservair, is salty by nature. The lower the water level
becomes, the saltier the water will become. How will this problem be handled?

6. If Wilson Reservair is used for awater source, at what depth will you stop releasing water?

7. Wilson Reservoir has a slow regeneration rate. 1f not for rainfall in above-average amounts during 208,
the water level at the lake would still be very low. In normal years, the average rainfall in Russell County
isonly at 25" per year.

This letter is from the President of the Wilson Lake Estates, Russell Co. Addition. | am referring to your
February 25, 2009 water meeting in Russell, Kansas. Our association of 42 land ownersis deeply
concerned about the water table being drawn down and affecting our water well. Thiswell isour only
source of drinking water and needs to be protected from allowing our water table to bein jeopardy and
causing damage to our well. We are told from the Bureau of Water in Stockton, Kansas that a well with
permits has the right to be protected, and we are expecting that protection. There are other domestic wells
around the lake that will also be affected. It isnot prudent or right to take water from one source and give
to another, when there iswater in the Hays area. Thisissue being what it is, needs to be sensible about
taking water form one source and giving or selling to another when it jeopardizes our water source for our
community at Wilson Lake Estates.

Hays should be able to clean up the agquifer around them for less than $105 million, which iswhat this
project is targeted to cost.

Another concern of our association is our housing and business area. If thelakeid drawn down to a
virtual non-useable state, this affects our housing and business which is one of Russell County and
Lincoln Counties largest and most steady economic growth projects. Thiswill affect many people, and
most of these homes will be our retirement homes.

Some of these people already livein thisare full time. People chose this are, to live in a clean country
atmosphere, enjoy the lake from their home and enjoy the water activities that the lake offers. - Received
via email on March 12, 2009

After your meeting in Feb. it should be very apparent that there will be many more people opposed to any
changesin the lake water used issue than there will be for it. If you have another meeting you will need a
much larger meeting area. The problem isthat no one knew this was happening and even though you
notified the AP, the info never got published in the local papers. Now people are aware of it and | would
be surprised if you didn't get alot more comments. My question to you is, Do you want these emails and




will they get the same attention as if people write comments and send them to the Corp and who's
attention should they be sent to and the address.

Thisis not just about fishing and recreation which does create alot of revenue through jobs and related
businesses in the area. Thisis about the overall economic impact the Lake Wilson has on at least a dozen
communitiesin the area. The Lake has become an important industry for this part of Kansas and to
destroy that just so some other community can have industrial growth lendsitself to the questions of
sensibility. Before we send you more info on Economic issues that you may not be aware of, please
verify that you are indeed getting this info or who we need to get it to.

Thank you for your help on this matter, it is of great concern to the magjority of the peoplein N. Central
Kansas. - Received via email on March 12, 2009

I would like to share some thoughts concerning using Wilson Lake as awater supply. | think the most
important component is sustainability. The man that mentioned moving people back into the country
from thetownsisright. The reason that both Hays and Russell and the rural water corporations are
looking for more resources is because we have exceeded the level of sustainability for thisarea. | feel this
is due to people not using good conservation methods, but also from recruiting business that use a
tremendous amount of water in production. | know thisis done to grow the economy and increase
revenue, but if we really do not have the resources to support those business, it's realy alose-lose
situation for everyone.

One of the biggest reasons to live in this areais because of the natural (or man-made in the case of Wilson
Lake), and without this resource we would not stay here. We own a mechanical contracting businessin
Russell, so that would be an economic loss. | know there are many that feel this way.

Again, it isamatter of sustainability. We, and many others, feel strongly about living in arura areawith
good quality of life, and being able to use Wilson Lake for recreation, all year long, is at the top of our
list. - Received via email on March 10, 2009.

| was unable to attend the meeting you held recently in Russell to discuss the Wilson Lake water study.
From what | could gather from the information | was able to find in papers and on the internet, | am not in
favor of the changes being discussed. We are very limited with regard to the recreational opportunities
we have in the state and any added uses that will potentially bring down the level of the lake is something
| cannot bein favor of. | know the studies indicate that this would be minimal; however, in times of
drought these changes will be significant to the lake and will cause problems with docks and the wildlife
a the lake. We recently came out of a period when this occurred naturally and we had problems then
without any additional water being removed. I'm also concerned that with the reverse osmosis being used
that the by-product of the removal of the elements from the water will be put back in the lake and make it
even saltier than it already is. Please put me on the side of those who do not wish to have this move
forward. - Received via email on March 5, 2009.

I live at Wilson lake and moved here about 2 years ago because this is where my wife and | wanted to
retire once it wastime. The good news is that we are both still working and were able to build us a place
to live at the lake so our Grandchildren and Children can come to visit and enjoy the lake sports even
before we retire. We have observed this area growing in popularity over the years. | wasin high school
when this lake was built and | learned to ski on this lake as ayoung man. It ismy hope that the beauty
and usability of this lake be kept in place for many generations.




| fear that the use of Wilson Lake for commercia water will be the end of good fishing and lake sports
and recreation. We have seen what it did to Norton Lake, Cedar Bluffs, and othersinthe area. The
balance here is even more critical as we wonder what will be done with the brine that is produced from a
commercia RO system. If it will require an RO system to clean up the water in this lake to make it
drinkable why not just go to the water table below us today that isfill but all salt water. Clean it up and
useif for drinking.

What | want to voice is our complete objection of using thislake for water to serve the surrounding
communities. Please keep us all informed on what the thoughts are but we are very concerned to what it
will do to our lake for use and the economic impact to the valuation of the homesin this area and
ultimately the taxes the counties get form these high property values. - Received by mail March 2009.

| attended the February 25, 2009 meeting in Russell, Kansas regarding the water usage of Lake Wilson.
I'm afisherman and spend some time at the lake.

This past year 2008 the lake was down so bad there were only a couple boat ramps usable; thanks to
mother nature, we received a sizeable amount of moisture and the lake recovered. My concern isif
Russell and hays purchase water rights that the lake will have a hard time maintaining a reasonable water
level, for we have dryer weather in this part of the state than we do wet.

Lake Wilson isthe best lake in Western Kansas and maybe the whole state for recreation, camping and
fishing. It definitely isthe clearest. Notice Cedar Bluff, Webster and Kirwin, in the past, they are nothing
but alarge farm pond. I've fished them aso in the past.

| recognize that these cities need water but they have dragged their feet on many opportunities and have
spent tons of money on studies. If the desalination process is available, they should drill wells aswe have
oceans of salt water below.

When you go to lake Wilson at any time, just observe the vehicle license plates, they are from all over. It
isawell used lake. Thank you. - Received via email on February 26, 2009

Thank you for your presentation in Russell. | was the county public works director at the time Lake
Wilson was constructed. | have spent 25 years as a consulting engineer, 25 years as a public works
director, still work part time for a consulting firm, and have always been an avid sportsman. My brother
inlaw and | own a boat and spend more time on Lake Wilson that anyone who attended the meeting,
including those who live at the lake. | am also acity councilman for Russell and have lived there for 51
years. | am fully aware of the domestic water needs of the city, the surrounding area, and the state. | also
serve on the county economic development committee and am aware of the impact Lake Wilson hasin
western Kansas.

| strongly support the ability to utilize water from lake Wilson for domestic use. | recognize that the mere
permission to allocate water isafar cry from actually utilizing that authority. It will be avery costly item
to construct the necessary infrastructure to treat and transmit water and | perceive said construction to be
iffy and in the distant future.

There is no doubt in my mind that a compatible solution between recreation, domestic use, downstream
preservation, and all the other environmental concerns can be achieved. | strongly urge the corps to
continue partnering with KWO, KDWP, lake Wilson Assn., and City officials to achieve a unilateral
solution agreeable to all parties.




Again, | sincerely thank you for your continuing efforts. - Received by email on February 26, 2009

Thank you for the opportunity to respond to the proposed use of Lake Wilson to supply water to Hays and
Russell. My husband and | have been boating on Lake Wilson for over 25 years. As a child my husband
and his family boated on Cedar Bluff Lake. | am sure you are aware of the condition of Cedar BIuff. |
would hate to see that happen at Lake Wilson. There are enough years at Wilson that the water is low
enough that it becomes dangerous for boats in terms of running over ledges of rocks near the shore. | hate
to see the lake ruined. Thereisno other place left in western Kansas for recreational boating and
camping, with enough water and space to get by in even during years of low water. We have aso seen
Lake Lovewell in north central Kansas. That lake has also been ruined over the years by too much water
being used fromiit (I believe related to irrigation). The west is dry, maybe the towns need to realize
growth needsto be limited by the ability to find sustainable water. All climate models only seem to
indicate we will become drier over time. It seemsif Lake Wilson becomes atemporary fix as awater
supply to afew towns, awonderful recreational part of western Kansas will be lost. We al don't seem to
understand that we can't continue to live like we have an unlimited supply of water. What permanent
conservation efforts are those towns implementing to decrease water consumption, such astownsdo in
the desert areas of our country? - Received by email on February 26, 2009

Just another thought, at one time Fossil Lake on the south side of Russell was awater supply. It has silted
inand | guessisno longer possible. Even full | think that you could wade across. If upkeep had been
done years ago, perhapsit could still be of use. But no one was looking into the future. Just making
focus ontoday. Theway | look at it, now it's payback time. Received by email on February 22, 2009

Thisis going to be avery had decision to make! Y eswe need the water. How do | explain my thoughts?
I'm sure it has been checked out by someone. 1st. What is the life span of Lake Wilson currently?
Considering wet and dry cycles, sediment allowed. 2nd. What has been the impact on Kanopolis Lake?
That isan old lake and I'm sureit's life span is nearing an end. 3rd. Saw aT.V. program on Lake Mead for
Law Vegas water supply. Knowing that they arein adry cycle, they said how long it would take evenin
wet years to regain what they have lost. That has to be scary for them. Cuzz people just keep using more.
4th. Nothing is forever, not steel or even concrete. 5th. A decision will have to be made a one point in
time. Just glad | don't have to put my signature at bottom of the paper. Thereis no way that anyone will
know if we made the right decision for some years to come.

One more thing, check out the western part of the state with lakes and the irrigation channel west and
south of Haysthat I've seen that has never carried a drop of lake water. - Received by email on February
22, 2009.

| am sorry that my husband and | are unable to attend the meeting held on Feb. 25. We are going to be
out of state for a business meeting. Even though we are not going to be able to attend, | would still like to
let our voices be hears. We are residents of the Lake Wilson area. We built our home approx 3 years ago
this July. We have put alot of work and money into our home. The reason we picked our lot at the lake
was the beauty of the area, and the return of value on our money should we ever sell our home.

I know that the Water Study has been going on for some time now. | will not pretend that | know alot
about the study, because | do not. But, | do have some concerns that | hope can be answered. | know
Russell and Hays have had problems in the past with a shortage of water. | understand the need for
human consumption. . .

Water consumption is one thing, but using water for car washes, water parts/pools, Ethanol plants, or
watering of lawns is another thing. Sylvan does not have a pool/water park, or a car wash. | fedl if the




water is used by Russell and Hays residents, we should have aright to control what they do. Because
they will be taking away the value of the homes at the lake, the entertainment for local residents and OUR
rights to water for consumption.

Should these towns win and are granted water rights, they should be required to plant only buffalo grass
or similar non water requiring grass. They should close down there water park/pools (even though we
have been to and enjoyed the facilities -- because if the lake is depleted, then OUR children do not have a
placeto go). The Ethanol plant should be shut down, as| feel it wastes more than it saves. Violators
should have stiff fines that are enforced.

| also feel we should be compensated for the loss of value in our property asthe lake is depleted. | feel
WE should have rightstoo! - Received by email on February 18, 2009

| recently read an article about draining Wilson Lake. Just wanted to voice my opinion that some of us
here in western Kansas feel thisisavery bad idea. Thereis getting to be less and lessto do in western
Kansas and alot of us go to Wilson Lake. If Hays needs water so bad, have them quit watering their
lawns, etc. There are other ways to save water than taking away one of Kansas' better rec. areas. -
Received via email on February 16, 2009

If water from Wilson Lake is allowed to be used for municipal or industrial usesit will ruin the lake and,
over time, there will be no lake for recreation or any other use including municipal or industrial!

It'sthat simple. . . many people will try to make it more complicated that than, but it's not. - Received by
email on February 12, 2009

Several issues concern the people in the areawho benefit from the Lake. The Economic benefit of the
Lake directly effects businessin townsin aradius of 60 mi. Indirectly the whole state. As Wilson lake has
become an icon for tourism and recreation the state and has 10's of thousands of visitors each year. Itis
by far the most important resource in Russell County and possibly the entire North Central part of the
State. Obviously millions of $ have been spent by Parks and Wildlife and Fisheries and by the Corp and
individuals and businesses to promote this resource. The housing development on the east side of the

L ake represents the largest new home development areain NC Kansas which has created huge property
tax revenue for Russell Co. and the State. To do anything to turn this area from such an Economically
positive into a hegative economic growth area, | would assume, would have to be very concerning to alot
of people and especially those making the study. We all have seen the effects of excessive draw downs at
other lakes in western Kansas and it was not a pretty sight, for the most part they became totally unusable
and the positive economic effect evaporated. | know of one who wants to see more water drawn from the
L ake to promote other industry in those communities simply because they have over used their natural
resources, it just seems to make alot of sense to destroy one economy to benefit another unlessthereis
significant benefits for the people of Kansas. And | guessthat is the question you study will show, will
we be losing more than we are gaining.

The problem that | assume you are aware of isthat our current inflows are not enough to sustain
conservation pool level now, we are currently 2 1/2 feet below pool and that is after awet winter. One
year ago the Lake was down 7 ft, and nearly all the boating facilities were unusable.

On behalf of the Lake Wilson Area Association (consisting of 300 plus members and supporters) and
myself we strongly request that study considers all issues about the areain an unbiased manner. If you
will contact me when you are ready to schedule public meetings on this matter, our association will do all
we can to help get agood attendance. If you have not been out here, there are several people who would




be willing to take the time to show you around so you can judge the issues for yourself. - Received via
email on March 19, 2008

| represent Lake Wilson Area Association as well as my own personal interest in Lake Wilson. There are
several issues that concern a great many people in the area, most the fact that no communication viathe
media has been available. We understand that info was given to the media however nobody in most of
the towns areas around the L ake know anything about this study and they are the ones who would be
affected the most. Our concern as an association is that accurate info gets to the public. Do you till have
the press release that was sent to the AP so we can see that the peoplein this part of the state are properly
informed. The economic and recreations benefit of Lake Wilson reaches alot of communities and
businesses in North Center Kansas. - Received via email March 14, 2008

Wilson State Park has steadily increased in popularity over the past years becoming one of the hotspots
for recreation in Kansas. In 1998 we had 158,000 visitors to Wilson State Park alone and in 2008 we
topped 401,000. This shows that more people are choosing to travel to Wilson Lake for many types of
recreation. Just for comparison, Cedar Bluff Reservoir in 1993 had 108,000 visitors when the lake
elevation was over 20 feet low, the lake filled up in 1998 and they peaked in visitation in 2002 with
289,000 visitors. Now the lakeis dlowly evaporating and they are down 16.5 feet and had 114,000
visitorsin 2008. | believe this shows what would happen to Wilson Lake when the lake elevation
continues to drop to asignificant level. Fortunately we did not see that decline in visitation over the last
few years when Wilson reached a historical low, but | attribute that to excellent fishing, campground
development, and special events held at Wilson State Park supported by many different people.

The economic impact would be significant if Wilson State Park lost 200,000 visitors due to low
elevations not only to Wilson State Park but it would impact al of the area and communities around the
lake. Wilson State Parks revenue has also increased steadily in the past 10 years and in 2008 brought in
over $275,000 in KDWP issuances at the park alone. If you looked at our revenue in 2000 when we had
200,000 visitors you would see a 50% decrease. Since that time we have added amenities to the park like
new bathrooms, courtesy docks, and cabins, not to mention the improvements the Marina operator has
made to the marinain the State Park helping drive the popularity of the Lake. Our revenue does not
reflect the many permits sold from the numerous vendors throughout the state as we receive visitors from
al over Kansas and many states.

When you talk about pool raises, Wilson State Park has made devel opments at or near the shoreline to
satisfy customer requests. Very few campsites would bein jeopardy at the discussed 2 feet raise but there
would be no room for an increase from a heavy rain or inflow. Just afew inches more water or high
winds would cause significant flooding of 25% of our campgrounds. At 3 feet above conservation pool,
the courtesy docks at the boat ramps are unusable, numerous campsites and campgrounds have water on
them and one park road has water acrossit. We also start to lose the protection of the rip rap placed all
along the windy sides of our campgrounds causing erosion.

Asthe lake elevation goes down the same types of problems occur. At 4 feet below conservation level
the courtesy docks do not have adequate water under them to be useable by most boats, theriprap is
exposed causing erosion below the protection line, and campgrounds start to become too far from the
water’ s edge to be appealing to the public. Designated swim beaches are exposed and reduced in size by
50% and nuisance vegetation beginsto grow.

Just 5 feet below conservation pool, one boat ramp lane is unusable, the courtesy docks are basically on
land, and all designated swim beaches are nearly gone. When we were low 7 feet, people were tent
camping one bare shoreline where water once was, creating fire rings and other obstructions that were a




concern for boaters as the water level returned. - Received via email February 27, 2009.

Would like no more usage of Wilson water be allocated. - Received February 25, 2009

Insist that the end user communities show by performance (not promise) that they are regulatory water
use astightly as possible, first.

Examples- 1.  Exorbitant water bill above house hold use quantity; 2. Abolish lawnsthat require
sprinkling; 3. Finesfor lawn sprinkling; 4.  Water conservation by industry. - Received February 25,
2009

In regardsto using water from Lake Wilson: It would be a shame if Lake Wilson ended up like Cedar
Bluff. It was abeautiful lake at one time too. Taking some water isfine but taking it out on aregular
basisis going to ruin the lake & all businesses surrounding it. - Received February 25, 2009

Western Kansas has little to offer for recreational opportunities and a reason such as Wilson Lakeisa
wonderful plan for families. Living in Hays we know about water restriction and we do value our water.
Please look into al resources for water and save Wilson Lake and keep it as beautiful asit is now. -
Received February 25, 2009

| am against taking water from Lake Wilson as it would be a severe environmental and economic impact
tothearea. At the Russell meeting no one addressed the ten year inflow & outflow gallonage. We have
had several years that the White Bass could not get up the river to spawn as the water was so low and in
2006 & 2007 there was only one ramp that you could put aboat in. Don’t drain the lake. - Received
February 25, 2009

Leave the water in Wilson Lake. If you don’t then people will lose their property values, businesses, the
impact will be huge. The Lake cannot sustain any Public Water Supply without destroying itself. Also -
why did you have a Public Meeting in Russell, KS on 2/25/09 when you never intended to answer any
guestions? Didn’t make any sense. - Received February 25, 2009

As owners of Lake Wilson Marinawe are very much opposed to the use of Wilson Lake as awater
supply. Theway our marina sets on the lake an 8’ drop below conservation pool, like we had in 2007, |eft
20% of our dip customers unable to move their boats. If we would've had a 10" drop below conservation
pool it would' ve left 70% of our slipshigh & dry. A 12" below conservation drop would leave 90% or
our slips unusable.

We currently operate 160 slips on Wilson Lake and store an additional 130 plus campers and boats on dry
land. If water would' ve been drawn out for other purposes during this time my operation would' ve been
shut down, along with alot of othersin the area. There are several bed & breakfasts, mini-marts, gas
stations, bait shops, storage facilities, not to mention real estatein every small town in this area that
depends on this lake for survival. The property valuations on the lake will take a hit. We currently have
about 70 beautiful homes out here with more springing up every day. | don't know how many docks are
in Marshall Cove but it would affect these people as well.

We all know Wilson Lake has asmall contributory in the form of the Saline River and Paradise Creek.
We all know that Wilson recovery factor from loss of water isvery slow. We aso know that for the past
6 yrs Wilson has been unable to maintain conservation levels for very long. And we all know how
important this lake isin order for our small towns and communities to survive. Why in God’s name




would we want to mess with such a beautiful lake relied on by so many when there are other alternatives.

| wasin the ailfield for 24 yrs before my wife and | bought Lake Wilson Marina. | know all about the
Dakota section in Kansas and about its pollution from the oilfield. | know from cementing off some of
the Dakota break-ins in Kansas what some of these could yield in terms of water. | say look harder at this
sand formation found throughout Kansas and lets clean this water up for our use. After al, we did
contaminate it so it’sup to usto right thiswrong. Let’s not create another wrong by trying to pump alake
like Wilson with an eco-system so fragile. Let’s create aright by pumping the Dakota section and
cleaning it up. Now that’s afeather in every ones cap. - Received February 25, 2009

First of all the meeting @ Russell on 25" of Feb. was ajoke. Y ou were not prepared for the crowd, we
couldn’t hear people & no one took notes. Why not? First impressions say alot & we all got the
impression that it is a done-deal regardless of our comments. Another case of Big Business squashing the
working man. We have worked hard so that we can enjoy our recreational time at Wilson Lake. Why
does that not matter to any of you. If Haysis growing too big to provide their own drinking water- then
they should stop growing. Do not take the water out of Wilson Lake! Y ou will do for more economic
damage than you will gain! - Received February 25, 2009

Water use from Lake Wilson should be restricted unless the conservation pool level israised by three feet
two 1519. - Received February 25, 2009

Being Lake Wilson Fans since the 60’ s it is rather upsetting on its future. Having a house at Wilson plus a
boat dock at Marshall Cove, we have withessed how the small towns around has a great deal of revenue
from the “Lake People’. What will this do to their survival? Also all the festivals and recreation &
sporting events in which people come from difference states a Lake 10ft low wouldn't be appealing
would it?

It seems what is being proposed by using Lake water is afast fix; what happens when the lake can't
supply anymore. | am sure by then more population in Hays, Russell and Etc will need more. What is
the next step could it be this solution isn’t the answer. Maybe looking into another avenue before
spending excessive funds on the treatment and pipeline would be a profitable alternative like water from
the Dakota Aquifer. - Received February 25, 2009

| am against pumping water out of Lake Wilson in Wilson, KS for commercial use. The economy in the
area of the lake depends on this lake for their livelihood and way of life for alot of people. A drastic
change in elevation of the water throughout the year would have a great (negative) impact on this area.
Please do not go through with this. - Received February 25, 2009

Wilson Lakeis one of the few deep & clear water lakesin the State. We bypass alake much closer &
travel to thislake because of this. Please do not alow the release of water from this lake for personal
abuse or commercial use. Preservethis natural resource. - Received February 25, 2009

Wilson Lake was completed in 1964 to provide primarily flood control and for recreational use. The high
salt content has restricted the lake' s water from being used for drinking water and irrigation, but with new
technology thisis now being considered, but at what cost? Our main concern is that the conservation
pool be kept at alevel that recreation at the lake can still flourish and not interrupt our boating and fishing
capabilities.

First of al some of the economic impacts to Russell and surrounding counties that Wilson Lake provides
the areawill be discussed. | have also attached a study done by John Leatherman and Craig Smith titled




“Economic Contributions of Recreation at Wilson Lake.” The historic average of visitors to Lake Wilson
isaquarter million people annually with the average length of stay around 2-3 days. According to a
Responsive Management survey done for the Kansas Department of Wildlife & Parks, (Feb. 2002)
revenue generated per visitor is $51 per day or $12,750,000 annually. When the water level drops, the
visitation figures drop, affecting the revenue generated by the Lake. Visitors to the lake spend money
locally on gasoline, food and groceries, lodging, camping fees, sporting goods and boat equipment, and
other auto and boat expenses. That money turns over at least three timesin the local economy. Thereis
an indirect effect of these expenditures which also occur as money ripples throughout the region.

Asfar asangler use at the lake according to the Creel Survey History report from 1975 to 2006 which is
taken during the fishing period of March to the end of October the number of anglers drop significantly as
the water levels of the lake go down. An average throughout all these years surveyed show thereis
33,777 anglers on ayearly basis. The drought in 2006 where water levels were down significantly, the
angler level dropped to 23,791. According to the 2006 National Survey of Fishing & Hunting and
Wildlife Associated Recreation the revenue generated per angler is $45.62 per angler per day. Using the
yearly average figures the economic impact of anglersto Wilson Lakeis $1,540,906.70. During the
drought in 2006 when the angler level was down, revenue generated was $770,453.37, asignificant
reduction. Water level does have a significant economic impact.

The Lake also provides jobs to residents in Russell County and surrounding counties. Between the U.S.
Corps of Engineers employing six full-time staff and the Wildlife & Parks Division which employs eight
full-time and eight to ten part time, the annual payroll is over $620,000. This does not count the number
of other indirect jobs because of the lake and the study done by Smith and L etterman goesinto those
figures. If visitation levels go down dueto the fact of lower water levels at the lake this could affect the
number of employees needed at the lake and lead to job loss.

Some of the other economic impacts of Lake Wilson to Russell County are the amount of property taxes
collected on 59 properties and parcels including the Lake Wilson Marina. $128,552.22 was paid in
property taxes for 2008. The lake paid in lieu of taxes $47,925 to Russell County.

Our main concernisif water istaken out, we need to know how much and the effect it would have on all
of the recreational activities that the lake provides. Asone of Russell County’s main tourist attraction,
what happens to the lake and its water levels affects not only our county but surrounding counties as
well. -Received February 25, 2009.

Asacitizen of Hays Kansas, a potentia beneficiary of the draining of Wilson Lake, | would like to offer
my clear disapproval for this proposal. As alifelong resident of Kansas, | have been going to Wilson Lake
with my family since | was achild. | now take my grandchildren there for the purpose of fun, family
bonding, and pure enjoyment of the environment. The draining of the lake for purposes of awater source
for Hays, Kansas is unacceptable and the use of short-term thinking. It seemsillogical to me for the state
to be considering building a manmade reservoir in Northwest Kansas, yet be draining one that is aready
successful and heavily used as arecreation site. In addition, the people of Hays have considerable
opportunities for water conservation that are currently not enforced. | and my husband personally
conserve water at every opportunity. Although we do have awell and an automatic water sprinkler, we
water our lawn at the most twice aweek and are able to maintain a beautiful lawn. Many of my
neighbors, however, water every day and sometimes twice a day, even whenitisraining. | witness and
observe water running out into the street and down the sewer on aregular basis, as well as those who
water during restricted hours of the day. In my opinion, until we set and enforce water conservation,
there should be no effort to help those that waste water. My step-daughter is currently in Africafor
international studies. Sheislearning the value of resources that are to blatantly taken for granted herein
the states. She takes a shower each day with one bucket of water she has to boil herself. There are no




flushable toilets and only 1 running faucet in the home of the family sheis staying with. Water isa
precious resource not to be wasted. | don't believe Wilson Lake as a recreation center is a wasted
resource. It adds value untold asit is and should be utilized only as alast resort. Thank you for
considering my opinion. - Received via email February 19, 2008

| am writing in regard to the issue of taking water from Wilson Lake. Asacamper and boater at Wilson, |
am concerned about this happening. To me, we should be focusing more on water conservation instead of
finding another source. As|'m sure you are aware, we have pretty much ruined the lakes Webster and
Cedar Bluff in western Kansas due to excessive pumping. What will happen when we have done the
same to Wilson. Will we try to find another recreational 1ake to destroy? My feeling isthat if we don't
force farms, municipalities, and businesses that use this precious resource to take more steps to conserve,
we are only prolonging the inevitable. Another concern is how thiswill affect the wildlife population at
Wilson. Will the eagles continue to nest there? | know these are tough decisions that have to be made. |
encourage you and others to find better ways to deal with our water issues that taking water from Wilson
Lake. Thank you for your time and consideration. - Received via email February 17, 2008

Please don't drain the water out of Wilson lake. Asfar as| am concerned you would be destroying the
most beautiful lake in Kansas. - Received via email February 16, 2008

The use of water for Hays and Russell makes perfect sense. These two cities currently rely on the Smoky
Hill River and Big Creek for their water supply. Due to the naturally arid conditions and drought in
Northwest Kansas there has been very little flow in the Smoky Hill River reservoir, when at conservation
level, also servesto recharge the aquifer due to seepage of water around the dam which enters the Smoky
Hill River Basin.

Had the reservoir not been in place the Smoky Hill River would not have had any measurable flow since
2001 and Hays and Russell would have been without awater supply. Please make the decision to use
Wilson as the water supply for Hays and Russell which will give them areliable source of water and aid
them in economic growth as well as helping to preserve existence of the fragile Cedar Bluff Reservoir, the
only water recreation facility in Western Kansas. - Received via email February 15, 2008

I have lived in Kansas most of my life. Lakesare hard to comeby. | have seen 2 out of the 3 lakes that
are in my area being drained down to nothing. Wilson is such abeautiful area. My heart breaks to even
think about letting communities drain our lake, when they have other resources, as making their own
reservoir. Wilson isone of the last lakes where people can take their families and enjoy all types of
recreation. Boating, fishing, hiking, skiing, looking at the beautiful scenery. Not adried up mud hole.
Received via email February 12, 2008
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