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Republication River Compact of 1943 (Case No. 574; US 
Supreme Court 2015). To meet the needs of the Kansas- 
Nebraska- Colorado Republican River Compact, the 
Central Nebraska Public Power and Irrigation District 
(CNPPD), the Lower Republican Natural Resources 
District (NRD), and the Tri- Basin NRD recently 
proposed what could become the fi rst transbasin water 
diversion in Nebraska history (Fig. 1; Olsson Associates 
2017).

We reviewed the “Platte River Diversion Application 
for Variance” (Olsson Associates 2018), which includes 
a copy of the “Interbasin Transfer Permit Application,” 
as well as the “Platte Republican Diversion Project 
Feasibility Review,” prepared by Olsson Associates 
(2017) for the CNPPD and the Lower Republican and 
the Tri- Basin NRDs, respectively. We also reviewed 
“Application A- 19594” and its required forms submitted 
by the CNPPD to the Nebraska Department of Natural 
Resources (CNPPD 2018). Th e proposal would divert 
275 cubic feet per second (cfs) from the Platte River 

Project Overview

Rivers do not recognize political boundaries. Many 
upstream and downstream interests have competed 
for the right to utilize more of the Platte River’s water, 
resulting in several legal battles in the 20th century 
(Eisel and Aiken 1997). For example, in 1978 the 
Crane Trust was established to “protect and maintain 
the . . . hydrological and biological integrity” of the 
Central Platte River Valley as a legal mitigation to the 
negative impacts of constructing the Grayrocks Dam 
in Wyoming (VanDerwalker 1982). Today we are still 
having similar battles over this highly valuable resource. 
On February 24, 2015, the Supreme Court of the United 
States ordered Nebraska to pay 5.5 million dollars 
to Kansas for consuming more than its share of the 
water resources of the Republican River, violating the 
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Council 2005; Davis et al. 2006; Schneider et al. 2011; 
Nebraska Department of Natural Resources 2017; Birgé 
et al. 2018).

Th e project feasibility review (Olsson Associates 
2017, ii) suggests that the Platte River has had “incredi-
ble” fl ows in recent years. Nonetheless, the same report 
noted that during drought conditions from 2002 to 
2005, there would be no water available to divert from 
the Platte River to the Republican River. Moreover, the 
Platte River in central Nebraska, directly downstream 
from where the project is proposed, is offi  cially designat-
ed as “overappropriated,” considering the availability of 
surface water and hydrologically connected groundwa-
ter in relation to the water rights allocated to users (Cen-
tral Platte NRD and NE DNR 2012; NE DNR 2017). In 
summary, the current demand for water is greater than 
the supply in the average year. Multiple- year droughts 
are an inherent component of Nebraska’s dynamic cli-
mate (Hayes et al. 2005). Th e whole Great Plains ecosys-
tem including the grasslands, rivers, wetlands, and biota 
they support evolved under sustained periods of both 
fl ooding and drought (Anderson 2006). Weakly (1965) 
documented droughts lasting up to 38 years in west- 
central Nebraska by utilizing tree rings to gather data 
on drought cycles going back to the year 1220 AD. As 
Hayes et al. (2005) note, drought will play an increasing-
ly important role in our collective decision- making pro-
cesses as demand continues to grow for our fi nite water 
resources. Additionally, evidence strongly suggests that 
snowpack in the Rocky Mountains is declining as a re-
sult of climate change, reducing snowmelt feeding the 
Platte River, and further limiting future water resources 
in Nebraska (Fassnacht et al. 2018).

Th e Central Platte NRD and Nebraska Department 
of Natural Resources (NE DNR) (2012) developed an 
Integrated Management Plan to create and preserve 
equilibrium between water use and supply to ensure 
the long- term “economic viability” and “environmental 
health” of the Central Platte River Valley, which 
includes reaches designated as “fully appropriated” and 
“overappropriated.” Th e Integrated Management Plan 
is designed to comply with the Platte River Recovery 
Implementation Program (PRRIP), a cooperative eff ort 
including the US Department of Interior, the states of 
Colorado, Wyoming, and Nebraska, water users, and 
conservation organizations, to address habitat losses 
in the Central Platte River Valley impacting species 
listed under the Endangered Species Act (Smith 2011; 
Central Platte NRD and NE DNR 2012). Th e Integrated 

whenever “there is unappropriated water available” into 
the E- 65 supply canal and eventually the headwaters 
of Turkey Creek, a tributary of the Republican River, 
through an underground pipeline (CNPPD 2018, Olsson 
Associates 2017, 2018; Fig. 1). Flows exceeding the capacity 
of Turkey Creek (100 cfs) would be regulated in Elwood 
Reservoir for future transportation to the Republican 
River (CNPPD 2018; Olsson Associates 2018). Th e 
following represents our professional assessment of 
the reports, the potential ecological impacts of the 
transbasin diversion on the Central Platte River Valley 
ecosystem, and the precedent it sets forth in Nebraska 
for water management in the future.

Water in a Valuable Agricultural 
and Biological Landscape

Th e Platte River watershed is in a semiarid landscape with 
a limited water supply compared to the demands of the 
communities, industries, agricultural production, and 
fi sh and wildlife populations it sustains (Th ormodsgard 
2009; Vörösmarty 2010). An agricultural powerhouse, 
Nebraska produces about 9 million acres of corn each 
year. Th e Central Platte River Valley is one of the state’s 
most productive regions (Dappen et al. 2008; Nebraska 
Department of Agriculture 2015), as well as a biologically 
unique and important ecosystem (LaGrange 2005; 
Schneider et al. 2011; Fig. 1). As the Central Platte 
River Valley is the “pinch in the hourglass” for the 
central flyway, the river, wetlands, and subirrigated 
grasslands are invaluable habitat for migratory birdlife 
(Currier and Henszey 1996; Krapu et al. 2005; LaGrange 
2005). The region also has a unique geomorphology 
and hydrology, including shallow groundwater that 
permeates through coarse alluvial sediments below 
agricultural fi elds and grasslands, fl uctuating in depth 
along with changes in river fl ows (Wesche et al. 1994; 
Chen 2007; Scanlon et al. 2012). Th is shallow dynamic 
groundwater supply sustains a unique and diverse 
biota as well as one of the most productive agriculture 
regions in the world (Henszey et al. 2004; Davis et al. 
2006; Dappen et al. 2008; Scanlon et al. 2012; Vivian 
et al. 2013; Th ormodsgard 2009; Guanter et al. 2014). 
However, in recent decades it has become clear that the 
demands placed on this important ecoregion are not 
sustainable and that efforts must be made to protect 
it for future generations (Williams 1978; Currier 1997; 
Zuerlein et al. 2001; LaGrange 2005; National Research 
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Fig. 1. Map of the Platte River Basin, Republican River Basin, the E- 65 supply canal, Elwood Reservoir, the proposed diversion site, Turkey Creek, 
and Harlan County Reservoir. Image courtesy of the authors.
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months in a particular year, it would equal a reduction 
of nearly 133,000 acre- feet per year in Platte River fl ows.

Potential Impacts on the Platte River
Flows and Habitat Maintenance

According to Olsson Associates reports (2017, 2018), 
“excess flows” are defined in narrow legal terms, re-
ferring to “excess” as water simply not appropriated 
for human use. Olsson Associates (2017, appendix D, 
35) states that “No losses are expected in the Platte 
River Basin because the diversion project would only 
be utilized in years when there were excess fl ows. . . . 
[A]bsent the Platte Republican Diversion project, this 
water otherwise would have fl owed through the Platte 
River Basin and left  the State of Nebraska.” Th is senti-
ment has been reiterated by the general manager of the 
Tri- Basin NRD, who publicly stated that “We’d be tak-
ing otherwise ‘wasted’ water to be put to good use for a 
benefi cial purpose” (Omaha World-Herald 2018). Th is 
attitude ignores the vital contribution of high fl ows to 
river habitat and groundwater recharge. Although peak 
fl ows in 2015 were notable within the last decade, histor-
ically they were not aberrant, and helped structure the 
fl uvial geomorphology and ecology of the Platte River 
(Fig. 2; Henszey and Wesche 1993; Johnson 1994; Ward 
and Stanford 1995). For example, braided rivers with 
submerged and exposed sandbars, on which the feder-
ally threatened piping plover, and the endangered inte-
rior least terns nest, result from these wide hydrological 

Management Plan does not allow for further water 
appropriations in the Central Platte River Valley 
without a “variance petition,” which ensures there 
would be no adverse impacts to water users or breach 
of compliance with the PRRIP (Central Platte NRD 
and NE DNR 2012). Th e Platte River Valley is home 
to four federally threatened and endangered species 
including the whooping crane (Grus americana), the 
pallid sturgeon (Scaphirhynchus albus), the piping 
plover (Charadrius melodus), and the interior least tern 
(Sternula antillarum) (National Research Council 2005; 
Smith 2011). PRRIP (2006) aims to improve habitat for 
these species by protecting land and increasing river 
fl ows when they are inadequate to meet species’ needs 
or long- term ecosystem maintenance needs (PRRIP 
2006). PRRIP (2006) seeks to reduce defi cits to “target 
fl ows by an average of 130,000 to 150,000 acre- feet per 
year” to sustain and enhance endangered species habitat 
in the Central Platte River Valley. Despite signifi cant 
eff ort and $150 million in expenditure to date ($120 
million of water contributed from signatories and $30 
million spent on water supply projects), the PRRIP 
has not yet reached its goal of reducing target fl ow 
defi cits (J. Farnsworth, PRRIP executive director, pers. 
comm. 2018). PRRIP currently has water projects in 
place capable of reducing defi cits to target fl ows by an 
average of 110,000 acre- feet per year, which is enough 
to increase mean annual streamfl ow by almost 10% (J. 
Farnsworth, PRRIP executive director, pers. comm. 
2018). If unappropriated fl ows of 275 cfs were available 
for diversion to the Republican River Basin for eight 

Fig. 2. Hydrograph of streamflow in cubic feet per second (cfs) from 1937 to 2018 at the US Geological Survey stream gage 
at Grand Island, NE (gage no. 06770500). Image courtesy of the authors.
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(Lingle et al. 1991; Faanes et al. 1992; Faanes and Le 
Valley 1993; Kirsch 1996; Currier 1997; Kinzel et al. 2009; 
Pearse et al. 2017). As Faanes and Bowman (1992) note, 
periodic high fl ows exceeding 8,000 cfs are essential for 
the maintenance of whooping crane roosting habitat in 
the Central Platte River Valley. Farnsworth et al. (2018) 
found that the mean daily volume of the 40- day peak 
fl ow was the best hydrological predictor of annual total 
unobstructed channel width in the Central Platte River 
Valley.

Rivers with relatively natural fl ow regimes provide 
a number of “ecological services” that benefi t human 
communities, which can be valuated economically, such 
as sustainable fi sheries and clean drinking water (Wil-
son and Carpenter 1999; Parker and Oates 2016). How-
ever, some of these benefi ts are more indirect and less 
obvious to the general public. As we have noted, ear-
ly spring fl oods and sustained summer river fl ows are 
essential to maintaining sandhill crane habitat. Dority 
et al. (2017) estimated the spring sandhill crane migra-
tion produces a regional economic impact of 14.3 mil-
lion dollars annually in the Central Platte River Valley. 
Large scouring fl oods also help control invasive species 
such as common reed (Phragmites australis) which cost 
over 3.5 million dollars to manage within the Central 
Platte River Valley from 2007 to 2011 (Rapp et al. 2012; 
Platte Valley Weed Management Area and West Central 
Weed Management Area 2013; Galatowitsch et al. 2016). 
Additionally, conservation organizations have dedicat-
ed substantial fi nancial and human resources (estimat-
ed at over $300,000 USD [adjusted for 2017] annually, 
with low water years costing nearly $1,000,000 USD) 
toward disking the river channel to prevent vegetation 
encroachment and establishment within key sandhill 
crane and whooping crane roosting habitats, particu-
larly during low fl ow years (Currier 1991; Pfeiff er and 
Currier 2005; Crane Trust and Rowe Sanctuary unpub-
lished internal management records). Maintaining ad-
equate fl ows throughout the growing season prevents 
the establishment of early successional vegetation with-
in the riverbed, reducing the need for widespread in-
tensive disking campaigns (Johnson 1994; Currier 1997).

Nebraska has always been subject to pronounced 
and cyclical drought (Hayes et al. 2005) and the over-
appropriation of the Platte River can have serious long- 
term consequences for the ecosystem during sustained 
dry periods. For example, fi sh kills resulted from por-
tions of the Platte River drying during 13 years from 1974 
to 1996 (Zuerlein et al. 2001). Median “active” channel 

fl uctuations (Smith 1971; Alexander et al. 2018). Hydro-
logic variability is a primary driver of riverine ecosys-
tems because it structures biotic diversity and chemical 
composition, determines temperature regimes, medi-
ates the exchange of organic and inorganic material, 
transports energy, and dictates habitat conditions in 
the river and fl oodplain (Poff  and Ward 1989; Ward and 
Stanford 1995; Strange et al. 1999). Flood events increase 
biological productivity, including improving fi sheries 
(Junk et al. 1989). The importance of flooding events 
and streamfl ow variation is recognized globally, with 
some restoration eff orts focusing on recreating fl ood 
pulse events to restore ecological processes to degraded 
river systems (Robinson 2012; Wohl et al. 2015).

Historically, the Platte River’s natural hydrograph 
was characterized by robust spring fl ows followed 
by a natural decline in the summer (Fig. 2; Williams 
1978). Retaining water for use in summer months 
when water availability is naturally limited was one 
of the primary historic reasons for dam construction 
on the Platte. During high water events, such as in 
2015, the riverbanks are scoured of vegetation and 
eroded, and sandbars accumulate within the channels 
of the Platte River. Retaining the ability for the Platte 
River to produce large scouring fl oods is important, 
because large late winter and early spring fl oods are 
the most eff ective at removing woody vegetation from 
river sandbars (Williams 1978; Johnson 1994; Poff  et 
al. 1997). Prolonged periods of low fl ow without high 
water events can result in sandbar stabilization via the 
establishment of early successional woody vegetation, an 
increasingly common occurrence resultant from greater 
water appropriation and reduced river fl ows in recent 
decades (Williams 1978; Currier 1982, 1997; Johnson 
1994). Widespread sandbar stabilization has changed 
the character of the Platte River, transforming the 
iconic and characteristically wide and shallow braided 
prairie river into a more sinuous, incised, and narrow 
wooded river with deeper channels during periods of 
high fl ow (Williams 1978; Eschner et al. 1981; Johnson 
1994; Currier 1997; Horn et al. 2012). In the last century, 
concurrent with reductions in Platte River fl ows, active 
channel area has been reduced by over 90% in portions 
of the Central Platte River Valley (Williams 1978; Sidle 
et al. 1989). Th is has consequential impacts for wildlife 
including whooping cranes, interior least terns, and 
sandhill cranes (Antigone canadensis), which prefer 
wide shallow- river channels with long unobstructed 
view widths and sandbar habitats free of vegetation 
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fl ow removal to some degree by stating that water would 
not be removed from the Platte River between June and 
August. However, spring fl ows and summer fl ows are 
not independent of each other. Th e Platte River Valley 
is composed of relatively course alluvial sediments. Due 
to the permeable composition and lack of a hard clay 
layer, a large quantity of water fl ows through the hypor-
heic zone, where shallow groundwater freely mixes with 
channel water (i.e., much of the river’s fl ow is technically 
below ground; Boulton et al. 1998). Early spring fl oods 

area decreased by 26% in the Central Platte River Valley 
during a sustained period of low fl ow between 1988 and 
1994, reducing appropriate available roosting habitat for 
sandhill cranes and whooping cranes (Currier 1997). As 
canal diversions within the Platte River Basin have taken 
increasingly more water out of the river, the groundwa-
ter fl ow gradient has changed, so that the modern Platte 
River depends on groundwater in- fl ow during dry peri-
ods (Fig. 3). As a result of existing intrabasin diversions, 
the Platte River in the region of the proposed diversion 
has changed from a predominantly “fl ow- through” 
stream (little net transfer between groundwater and sur-
face water) to a predominantly “gaining” stream (pers. 
comm., Erin M. K. Haacker, University of Nebraska– 
Lincoln). However, this phenomenon is seasonally vari-
able; high fl ows provide recharge to groundwater, which 
then gradually fl ows back to the channel during drier 
periods. In summary, recurrent high spring fl ows are 
essential to maintaining the function and dynamism of 
the Central Platte River Valley ecosystem (Wesche et al. 
1994; Zuerlein et al. 2001), especially given the already 
highly altered hydrological conditions (Williams 1978). 
Considering the in- stream fl ow requirements of the PR-
RIP and the US Fish and Wildlife Service, on 9 of 17 
years (~53%) from 2000 to 2016 the Platte River would 
yield less than 2,000 acre- feet of water to the Republican 
River (Olsson Associates 2018, 4– 5). More disconcerting 
is that recent decades represent a relatively wet period 
when considering the long history of the Great Plains 
and central Nebraska (Weakly 1965; Hayes et al. 2005). 
Th e Platte- Republican diversion project could poten-
tially impact the water- vulnerable and already over-
burdened Platte River ecosystem while yielding limited 
water to the Republican Basin in most years. It appears 
clear to us that the ecological needs of the Platte River 
ecosystem, and the endangered species therein, have not 
been adequately addressed by the Platte- Republican di-
version planning process.

Th e Olsson Associates (2018) report broadly fails to 
address issues of maintaining in- stream fl ows for en-
dangered species habitat and ecosystem maintenance. If 
275 cfs were regularly removed from the river system in 
the spring months from March through May, it would 
impact soil saturation, shallow groundwater levels, and 
therefore river fl ows in the summer months. Our cal-
culations suggest that removing 275 cfs from the Platte 
River is equivalent to initiating over 150 wells pumping 
800 gallons/minute. Th e application for variance (Ols-
son Associates 2017) addresses the timing of instream 

Fig. 3. Map of water table elevation in the portions of the Platte 
and Republican basins depicted in Figure 1. A. Estimated water 
table prior to significant intrabasin groundwater and surface- 
water diversions. B. Estimated water table in 2016. Water table 
elevation generated using methods from Haacker et al. (2016). 
Image courtesy of Erin M. K. Haacker.
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ciates (2017, 2018) reports do not include an estimation 
of the amount of diverted water resources that would 
be lost in transport through evaporation or infi ltration 
along the E- 65 canal, while being stored in Elwood Res-
ervoir, or while moving down Turkey Creek. It defi es 
logic that a transfer of water from one basin to anoth-
er will have a strong positive impact on the recipient 
without having any measurable negative impact on the 
donor basin.

Groundwater– Surface Water Connections

In response to the Colorado- Kansas- Nebraska Repub-
lican River Compact of 1943, the states of Colorado and 
Kansas had already begun regulating groundwater de-
velopment along with surface water in the Republican 
River Basin (Popelka 2004). By contrast, Nebraska did 
not impose statewide regulations on groundwater well 
development until decades later, leaving regulation to 
the local Natural Resources Districts (Popelka 2004). 
From 1949 to 1992 the number of irrigated acres within 
the Nebraska portion of the Republican River Basin in-
creased by an order of magnitude, from just over 90,000 
to over 1 million, with the installation of over 10,000 
individual groundwater wells (Popelka 2004). It was 
not until 1996 that Nebraska recognized the inherent 
connection between surface and groundwater for regu-
latory purposes with the passage of LB 108 and not until 
2004 with the passage of LB 962 that groundwater de-
velopment was restricted within watersheds designated 
as fully or over- appropriated (Popelka 2004; Ostdiek 
2010). Despite improvements in the effi  ciency of water 
use via technological advancement, agricultural de-
mand for groundwater in the Great Plains remains un-
sustainable (Smidt et al. 2016). New water management 
programs need to provide economic benefi ts for farm-
ers to conserve water if we are to achieve a more sus-
tainable future (Smidt et al. 2016). Hornbeck and Keskin 
(2014) note that farmers without access to groundwater 
have maintained agricultural practices that mitigate the 
impacts of drought that are not utilized in areas with 
long histories of groundwater access.

Th ough groundwater levels are relatively stable in the 
Northern High Plains, particularly in the Sandhills of 
Nebraska, at current rates of groundwater extraction the 
Central and Southern Plains may not be able to irrigate 
in as few as 20 to 30 years (Haacker et al. 2016). Fenichel 
et al. (2016) value the losses in natural capital associat-

replenish shallow groundwater (Ekstein and Hygnstrom 
1996; Brunke and Gonser 1997; Chen 2007), which is vi-
tal for agricultural production in the Central Platte River 
Valley and sustains wet meadow habitats vital for a di-
versity of fl ora and fauna including a number of species 
of concern such as the whooping crane (Currier 1989; 
Wesche et al. 1994; Currier and Henszey 1996; Henszey 
et al. 2004; Th ormodsgard 2009; Chávez- Ramírez and 
Weir 2010; Baasch et al. 2019). In- stream fl ows deter-
mine the saturation of shallow groundwater, contribut-
ing to groundwater stores during sustained periods of 
high fl ow (Brunke and Gonser 1997; Boulton et al. 1998).

Adverse Impacts

Olsson Associates 2018 (11) asserts that the potential 
“adverse impacts” for downstream ecosystems are 
“none”— a finding that does not consider the unique 
biology and hydrology of the Platte River ecosystem. 
Meeting the target fl ows of the Platte River Recovery 
Implementation Program is listed as the only known 
use of “unappropriated water.” From an ecological per-
spective founded on scientifi c research, these in- stream 
fl ows represent an appropriation of water to meet the 
basic needs of wildlife, in particular, the needs of the 
whooping crane (Faanes and Bowman 1992; Pearse et 
al. 2017; Farnsworth et al. 2018). Strikingly, the only 
time wildlife is substantively discussed in the report is 
to describe the potential benefi ts to Turkey Creek, the 
Republican River, and Harlan County Reservoir, and 
in particular, the positive impact to fi sheries (none of 
which contain federally threatened or endangered spe-
cies). Th e Central Platte River, by contrast, is designat-
ed as a biologically unique landscape by the Nebraska 
Game and Parks Commission and sustains habitat for 
four federally listed species (Schneider et al. 2011). It is 
also home to 11 species considered “Tier- 1 At- risk” by 
the Nebraska Game and Parks Commission, including 
several species dependent on quality riverine and wet-
land habitat such as the Platte River caddisfl y (Ironoquia 
plattensis), the plains topminnow (Fundulus sciadicus), 
and the North American river otter (Lontra canadensis) 
(Schneider et al. 2011). New water is not created through 
a diversion and a large amount can be lost through in-
effi  cient artifi cial transportation systems such as canals, 
which also provide much less valuable wildlife habitat 
than natural rivers (Davies et al. 1992; Gupta and Van 
der Zaag 2008; Pittock et al. 2009). Th e Olsson Asso-
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We contend that the proposed Platte- Republican di-
version project fails to satisfy the above criterion in al-
most every respect. First, the basin of origin is designated 
overappropriated. Secondly, it is unclear if the transfer 
scheme is resilient to environmental stressors. Th ird, the 
decision- making process did not actively engage major 
environmental and agricultural interests in the Central 
Platte River Valley. Fourth, there is no scheme to com-
pensate downstream interests in the case that negative 
impacts arise. Fift h, the project plan does not adequately 
address the dynamic needs of the biologically important 
and ecologically fragile Platte River Basin. Th e plan also 
fails to include any ecological impact monitoring or ful-
ly consider all alternatives. Th e Olsson Associates (2017) 
“feasibility review” only considered the economic impli-
cations of two alternative means to comply with the Re-
publican River Compact. Th ese include leasing surface 
water from irrigation districts in the Republican River 
Basin and pumping water through the Nebraska Coop-
erative Republican Platte Enhancement (N- CORPE) 
project, both of which demonstrate a higher cost per 
acre- foot than the proposed Platte- Republican diver-
sion project by Olsson Associates (2017) estimate (see 
N- COPRE 2013 for project description). Although not 
designated as such, signifi cant evidence exists that the 
Republican River Basin may be overappropriated in 
part as a result of Nebraska’s tardy recognition of the 
interconnectedness of surface water and groundwater 
(Popelka 2004). Th e Olsson Associates (2017, 2018) re-
ports fail to include strategically retiring a portion of ju-
nior groundwater wells in the least productive irrigated 
regions of the Republican River Basin through collabo-
rative approaches with landowners, or providing incen-
tives for and in cooperation with water users to reduce 
consumption, as available options. Water augmentation 
from the Platte to the Republican is a temporary solu-
tion to a more substantive issue of water security, and 
the Platte- Republican diversion project is likely treat-
ing the symptoms rather than the cause. Emanuel et 
al. (2015) suggests that donor basins oft en suff er from 
the same hydroclimatological pressures limiting water 
availability in receiving basins, thereby limiting their ef-
fectiveness in off setting water shortages.

Conclusions

Benjamin Franklin said, “When the well is dry we know 
the value of water” (Franklin 1773 as cited in Hayes et 

ed with groundwater and aquifer depletion in Kansas 
from 1996 to 2005 at about $110 million USD. However, 
Butler et al. (2016) indicate that moderate reductions 
in groundwater extraction can markedly improve re-
source sustainability, which can contribute toward long- 
term economic growth (Golden and Guerrero 2017). 
Th e Republican River Basin is at risk of depleting its 
groundwater stores and the basin’s NRDs could extend 
the life of their resources and improve their commu-
nities’ long- term economic outlooks through targeted 
water conservation measures (Butler et al. 2016; Golden 
and Guerrero 2017). Th e Olsson Associates (2017, 2018) 
analyses do not place any economic value on long- term 
water storage and therefore critically overestimate the 
short- term cost of reducing surface water and ground-
water appropriations in the Republican River Basin rel-
ative to potential the long- term benefi ts.

Transbasin Diversions

As Davies et al. (1992) notes, transbasin water transfers 
can have serious ecological consequences when not 
implemented thoughtfully, including exotic species 
invasions and altered hydrological regimes that neg-
atively impact endemic biota while delivering limited 
water supplies. Davies et al. (1992) argues that trans-
basin diversion plans should include ecological impact 
monitoring plans to continually assess the infl uence of 
diversions on important biological resources, enabling 
rapid responses when signifi cant impacts are detected. 
Gupta and Van der Zaag (2008) suggest five criteria 
to evaluate the plausibility of transbasin transfers: (1) 
there is an “objectively verifi able surplus in the donor 
basin” and “defi cit in the receiving basin” in addition to 
an effi  cient mode of transfer for water resources; (2) the 
transfer scheme is sustainable economically, socially, 
and environmentally while being resilient to ecological 
and social stressors; (3) the proposal relies on “good 
governance” with inclusive, “participatory decision- 
making” and public accountability; (4) the design bal-
ances “rights” and “needs” at multiple relevant spatial 
scales, where no entity “will be worse off  because of the 
project” and mechanisms exist to make compensation 
if negative impacts arise; (5) the plan is based on sound 
“hydrological, ecological, and socioeconomic research” 
that eff ectively considers risk, gaps in knowledge, un-
certainty, and “has considered all possible alternative 
measures” to meet water needs.
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