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Purpose 
   

The purpose of this Biological Opinion (Opinion)is to provide a written report concluding 
whether the continued issuance of surface water appropriations, an action under the jurisdiction 
of the Nebraska Department of Natural Resources (DNR, formerly known as the Department of 
Water Resources), will likely jeopardize the continued existence of endangered and/or threatened 
species in Nebraska, result in the destruction or adverse modification of critical habitat or 
promote the conservation of endangered or threatened species in the lower Platte River.  A 
biological opinion may include reasonable and prudent alternatives for an action with a jeopardy 
determination and/or recommendations as to how an action would enhance conservation of an 
endangered or threatened species or critical habitat. This evaluation includes effects on the target 
species and designated critical habitats in the action area.   
 
In accordance with Nebraska’s Nongame and Endangered Species Conservation Act, the 
Nebraska Game and Parks Commission (Commission) consults with other state agencies to 
address potential impacts to state-listed threatened and endangered species.   In the 1990s 
concerns were raised regarding consultations between DNR and the Commission on surface 
water appropriations in the lower Platte River basin below Columbus between February 1 
through July 31 and the potential for adverse impacts to the pallid sturgeon and sturgeon chub.  It 
became evident, however, that inadequate scientific data existed on the ecological requirements 
of the pallid sturgeon and sturgeon chub.   
 
To address this need for inforamtion, a Commission Federal Aid and Sportfish Restoration 
project was initiated that focused on the ecological relationship of two sturgeon species (pallid 
sturgeon and shovelnose sturgeon Scaphirhyncus platorynchus) with fish species typical of 
shifting sand-bed rivers.  To accomplish these goals the study delineated five objectives: 
   

·  Objective 1 was to document habitat use, relative habitat preference, and species 
assemblages associated with adult and juvenile sturgeon in the lower Platte River. 

·  Objective 2 was to document the phenology and relative abundance of larval recruitment 
for sturgeon and associated species in the lower Platte River. 

·  Objective 3 was to determine how changes in river discharge influence habitat use by 
sturgeon life stages in the lower Platte River. 

·  Objective 4 was to document the catch of sturgeon by anglers in the lower Platte River. 
·  Objective 5 was to develop educational materials and management recommendations for 

the sturgeon fishery in the lower Platte River.   
 
In 1999, the Nebraska Game and Parks Commission, along with a consortium of Natural 
Resources Districts and Public Power and Irrigation districts, developed a committee to 
investigate the possibilities of funding research on the Platte River to study the pallid sturgeon 
and sturgeon chub.  This committee formally signed an Interlocal Cooperative Agreement for the 
Pallid Sturgeon and Sturgeon Chub Study of the Lower Platte River (Interlocal Agreement) with 
the last signatory on October 25, 1999 which formalized the Pallid Sturgeon / Sturgeon Chub 
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Task Force (Task Force).  On May 18, 2000, the Task Force approved the funding of a five-year 
study on pallid sturgeon, sturgeon chub, and associated species in the lower Platte River.   
The primary goal of the study funded by the Task Force was to quantitatively describe habitat 
use by pallid sturgeon and sturgeon chub in the lower Platte River.  Additional analyses 
evaluated the ecological relationships among pallid sturgeon and sturgeon chub, and other fish 
species typical of shifting sand-bed rivers, exemplified by the Platte River.  This study was done 
in conjunction with the Federal Aid and Sportfish Restoration project.  The Task Force study 
delineated five objectives:   
 

·  Objective 1 was to document habitat use, relative habitat preference, and species 
assemblages associated with adult and juvenile pallid sturgeon and sturgeon chub in the 
lower Platte River.  

·  Objective 2 was to document the phenology and relative abundance of larvae for pallid 
sturgeon, sturgeon chub and associated species in the lower Platte River.  

·  Objective 3 was to determine if changes in ambient river habitat conditions influence 
habitat use by pallid sturgeon and sturgeon chub life stages in the lower Platte River.  

·  Objective 4 was to document the catch of sturgeon by anglers in the lower Platte River.  
·  Objective 5 was to develop management recommendations and educational materials to 

facilitate appropriate recovery efforts for pallid sturgeon and sturgeon chub in the lower 
Platte River.  

 
Dr. Ed Peters and Dr. Jim Parham with the University of Nebraska at Lincoln were contracted 
with to complete the study.  A report on the completed study was submitted to the Task Force 
and to the Commission in May, 2005.  The results of this study are referenced throughout this 
document.  The report was subsequently peer reviewed by numerous professionals int eh field of 
sturgeon ecology, environmental science and statisticsl evaluations.  The May 2005 report has 
been revised and is in press in the Commission’s Technical Series. 
 
There was agreement between the Commission and DNR that during the five year research 
study, up to 5,000 acre feet of surface water applications would be considered “no jeopardy.”  It 
is the Commission’s understanding that this agreed upon amount has not yet been fully allocated.  
At the conclusion of the study, the Commission prepared this Opinion as referenced in  a 
November, 1999 letter from the Commission to DNR that stated, “A biological opinion is being 
prepared following the approval of the Interlocal Agreement by our Board of Commissioners … 
Future research such as that provided by funding the previously mentioned Interlocal Agreement 
will hopefully provide the information we need to answer these questions and to determine the 
effect of future depletions on these species.  A more detailed biological opinion will be sent to 
the DNR at a later date.”  Therefore, this Opinion is the agreed upon result of the Interlocal 
Agreement signed by the last signatory on October 25, 1999 attached to the November, 1999 
letter. 

 

Action Considered and Action Area 
 
This Opinion examines the effects continued issuance of surface water appropriations that would 
affect the hydrology of the lower Platte River beginning from the date this Opinion is submitted 
to the DNR.  For the purposes of this Opinion, the lower Platte River is defined as the area 



DRAFT 
10-19-2007 

 3 

stretching from the confluence of the Loup River near Columbus to the mouth of the Platte River 
(Figure 1).  Flows of the lower Platte River are highly dependent on the Loup River Basin, the 
Elkhorn River Basin and the Salt Creek Basin. Therefore, the action area of this Opinion 
includes the Loup River Basin, Elkhorn River Basin, Salt Creek Basin and Lower Platte River 
Basin.   
 
Flows from the Platte River watershed above Columbus are an important component of the lower 
Platte River, but future depletions to these upstream flows are outside the scope of this 
consultation and not addressed in this Opinion.  The effects of depletions to flows upstream of 
Columbus are addressed by the Platte River Recovery Implementation Program (Program) 
implemented by the three Platte River basin states and the U.S. Department of the Interior on 
January 1, 2007.  The Program’s primary focus is to improve and protect endangered species 
habitat in the central reach of the Platte River, and to avoid or offset new depletions to flows 
upstream of Columbus.  Federal actions resulting in depletions to the Platte River downstream of 
Columbus (i.e., in the Loup River, Elkhorn River, Salt Creek and lower Platte River tributary 
basins) are outside the scope of the Program, and are not provided Endangered Species Act 
compliance via the U. S. Fish and Wildlife Service Biological Opinion issued on June 16, 2006.  
 
 

Surface water appropriations are granted through a permitting system, administered by the DNR.  
Surface water appropriations are granted for natural flow, storage, storage use, for wells within 
50 feet of a stream and for pumping from a natural lake.  Water in the lower Platte River is 
utilized for irrigation, municipal use, domestic and commercial use and as instream flows for the 
fish community.  Half of the public water supply for the Omaha Metropolitan Area and all of the 
public water supply for Lincoln is dependent on flows from the lower Platte River recharging the 
respective ground water well fields.   
 

Figure 1:  Action area of this Biological Opinion. 
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Additionally, this document provides the details referenced in the Commission September 25th, 
2007 addendum data request to the August 3, 2007 data request for at-risk species information 
for the annual evaluation of water supplies for Fully Appropriated Basins.  These letters were 
prepared in response to the July 10, 2007 DNR request for information about the location of 
threatened and endangered species in Nebraska for DNR’s annual evaluation of the state’s water 
supplies, specifically requesting information regarding species that might be affected by low 
stream flows in areas of the state not considered Fully or Over Appropriated.  This document 
also provides the details are referenced in the October 10th, 2007 review of the draft Fully 
Appropriated Basin Report 
 
Species 
 
State listed species in the action area include the interior least tern (Sternula antillarum 
athalassos), piping plover (Charadrius melodus), pallid sturgeon (Scaphirhyncus albus), 
sturgeon chub (Macrhybopsis gelida), river otter (Lutra canadensis), western prairie fringed 
orchid (Platanthera praeclara), bald eagle (Haliaeetus leucocephalus), lake sturgeon (Acipenser 
fulvescens), blacknose shiner (Notropis heterolepis), finescale dace (Phoxinus neogaeus), 
northern redbelly dace (Phoxinus eos), American burying beetle (Nicrophorus americanus), Salt 
Creek tiger beetle (Cicindela nevadica lincolniana) and small white lady’s slipper (Cypripedium 
candidum).   
 
While the above species occur in the action area as illustrated in Figure 1, this Opinion only 
addresses those species occurring in the lower Platte River.  Specifically, the target species of 
this Opinion includes the interior least tern, piping plover and pallid sturgeon.  The 
sturgeon chub, river otter and lake sturgeon were not included in this Opinion due to the lack of 
information regarding specific habitat requirements for these species in the lower Platte River.  
The bald eagle was not included due to the abundance of the species statewide and the lack of 
knowledge regarding flow requirements of this species in the lower Platte River.  The western 
prairie fringed orchid, blacknose shiner, finescale dace, northern redbelly dace, American 
burying beetle, Salt Creek tiger beetle and small white lady’s slipper do not occur along the 
lower Platte River or habitats in the immediate vicinity of the lower Platte River, therefore they 
were not included as target species.   
 
The Opinion was prepared as prescribed in rules and regulations of the Nebraska Game and 
Parks Commission governing the inter-agency consultation process, and under the authority of 
the Nongame and Endangered Species Conservation Act (Act) §37-807(3).  The legislative intent 
of the Act is, “That it is the policy of this state to conserve species of wildlife for human 
enjoyment, for scientific purposes, and to insure their perpetuation as viable components of their 
ecosystems.”  The Act requires that, “All state agencies shall, in consultation with and with the 
assistance of the Commission, utilize their authorities in furtherance for the purposes of the act 
by carrying out programs for the conservation of endangered species and threatened species, by 
taking such action necessary to insure that actions authorized, funded or carried out by them do 
not jeopardize the continued existence of such endangered or threatened species or result in the 
destruction or modification of habitat of such species which is determined by the Commission to 
be critical.”  The Act jurisdiction is within the State of Nebraska, so determinations of a species 
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status are based on their occurrence within the state boundary, not the individual species’ entire 
range. 
 
Data and Resources 
 
The biological information and data considered in this Opinion represents the best data currently 
available.  Species records were obtained from a variety of sources and have been incorporated 
into the Natural Heritage Database using strict standards for species occurrences records. All 
records have been geospatially referenced using Geographic Information Systems (GIS) 
technology.  A series of research projects performed by the University of Nebraska-Lincoln in 
conjunction with the Commission developed the habitat use and movement data for a variety of 
species inhabiting the lower Platte River, including the pallid sturgeon and sturgeon chub.  As 
part of a five-year project on sturgeon ecology conducted by the University of Nebraska-Lincoln, 
sturgeon habitat use and preference data and seasonal movement tendencies were related to 
historical flow records in order to develop a habitat connectivity model in the lower Platte 
River. These studies have been reviewed by leading scientists in the appropriate fields of study.  
Platte River historical flow records were obtained from USGS river gage records.  Additional 
hydrological analyses that modeled both normative and extreme flows of the lower Platte River 
system were conducted by Dr. Parham on contract with the Commission.  These analyses allow 
the Commission to put the biological information and data considered in this Opinion in the 
historical context of the Platte River hydrograph.   Specific references are noted, wherever 
necessary, within the Opinion and are listed in the reference cited section. 
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Figure 2:  Map of the lower Platte River, large tributaries, population centers and 
significant landmarks mentioned in this document. 
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Interior Least Tern (Sternula antillarum athalassos) 
 
Least terns are the smallest members of the subfamily Sterninae and family Laridae of the order 
Charadriiformes.  The least tern was previously in the genus Sterna, but was recently re-
classified by the American Ornithologists’ Union Committee on Classification and 
Nomenclature – North America and placed within the genus Sternula (Banks et al. 2006). This 
bird measures 21-24 cm long with a wingspan of 51 cm. It can be distinguished from other terns 
by its black crown, white forehead and underparts, pale gray back and wings, and black-tipped 
yellow-orange bill.   
 
The American Ornithologists’ Union (AOU) recognizes three subspecies of the least tern, 
California (S. a. browni), eastern (S. a. antillarum), and the interior (S. a. athalassos) (American 
Ornithologists’ Union 1957).   The California least tern is also listed as endangered in California 
and is federally endangered.  The eastern least tern has received state protection, but is not 
federally listed.  On May 28, 1985, the U.S. Fish and Wildlife Service (Service) designated as an 
endangered species the population of least tern occurring in the interior of the United States 
(interior least tern) (50 F.R. 21792).  Under Neb. Rev. Stat. § 37-806 any species determined to 
be threatened or endangered pursuant to the federal Endangered Species Act shall be similarly 
listed under the Nebraska Nongame and Endangered Species Conservation Act.  Unless 
otherwise indicated, this Opinion covers only the interior least tern. 
 
Distribution 
 
The historical breeding range for the interior least tern extended from Texas to Montana and 
from eastern Colorado and New Mexico to southern Indiana. This species nested along the 
Missouri, Mississippi, Colorado, Arkansas, Red, and Rio Grande river systems.  All subspecies 
of the least tern apparently were abundant through the late 1880s (Bent 1963).  The interior least 
tern continues to breed in most of the aforementioned river systems, but its distribution is 
generally fragmented and restricted to the less altered and more natural or little disturbed river 
segments. 
 
The first historical observation of the least tern in Nebraska was recorded along the Missouri 
River by the Lewis and Clark expedition of 1804.  Prior to settlement by European American, the 
least tern was apparently a common breeding species on riverine habitat throughout much of 
Nebraska, including along the Missouri, Platte, Elkhorn, lower Loup, and Niobrara Rivers 
(Ducey 2000, Bruner et al. 1904, Sharpe et al. 2001).  Taylor and Van Vleet (1888) described it 
as “abundant in June, July and August and breeding in the state,” and Bruner et al. (1904) 
described it as “a common migrant and not a rare breeder.”  A record of five nests at what is now 
North Kirkpatrick Wildlife Management Area, York County, discovered by Tout (1902) is the 
only nesting record away from riverine systems and their neighboring habitats in Nebraska.   
 
On the Platte River system, historically least terns were observed in Platte County in 1857 and 
east of Ash Hollow, Keith County, in 1859 (Ducey 2000).  In Lincoln County, Tout (1947) 
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described least terns as, “ a regular summer resident and breeder on the sandbars of the Platte 
River and its forks.”  Tout (1947) noted consistent use of the South Platte River with a colony of 
17 nests and several chicks in 1926, and noted similar nesting patterns and locations in 1927.  In 
1928 Tout (1947) found 18 nests in the same vicinity and in 1929 found 22 nests, all in relatively 
the same area.  Benckeser (1948) found a small colony of six least tern pairs on the South Platte 
River two miles east of Brule, Keith County, 10 July, 1948.   
 
At the Platte River south of Lexington, Wycoff (1960) reported finding 35 nesting least terns in 
1949, 20 in 1950, 24 in 1953, and 25 in 1954.  These birds were nesting on a “low, sandy island 
not over 75 feet wide, about 200 feet long, and lying nearly a quarter-mile west of the Platte 
River bridge which is straight south of Lexington, Nebraska.”  

 
 
The lower Platte River from Columbus to the mouth, lower portions of the Loup River, the lower 
Niobrara River and a few stretches of the Missouri River below Ft. Randall Dam and Gavins 
Point Dam are the only river segments in Nebraska that still provide naturally occurring sandbar 
nesting habitat used by least terns.  Because riverine nesting habitat has been severely reduced or 
eliminated in the central and upper Platte River, nesting rarely occurs there; sand and gravel pits 
adjacent to the river now provide the majority of the nesting habitat.  The Loup River has been 
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highly altered in the reach below Genoa with a canal diversion system to a hydropower facility 
(Figure 3). 
 
Reproduction 
 
Interior least terns are migratory birds.  They spend the winter in South America and typically 
arrive in Nebraska in May and begin establishing feeding and nesting territories.  They are 
colonial birds and are often found nesting with piping plovers.  Ziewitz et. al (1992) found that 
least terns initiated nesting on the Platte River from May 19 to June 23, but nest initiation can 
occur later into the first two weeks of July (Jorgensen 2007) .  Sidle (1992) found that most 
fledging is completed by July 31.   
 
Least terns nest on sparsely vegetated riverine sandbars, sand and gravel spoil piles, fly-ash 
disposal sites of power plants, dike fields, reservoir shorelines, wetlands and other artificial 
habitats such as rooftops.  Colony sites are usually located in open expanses of sand or pebble 
beach within the river channel or reservoir shoreline.  Least terns prefer sites that are well-
drained and away from the water line.  In both the Yellowstone River and Mississippi River, 
least terns select sites for nesting that were exposed longer above river levels throughout the 
breeding season than non-nesting habitats (Bacon 1996, Smith and Renken 1991). 
 
Least terns are dependent on ephemeral, early successional habitat (Thompson et al. 1997).  
Birds select sites that lack vegetative cover (Dirks 1990, Ziewitz et al. 1992), but may nest on 
sites with up to 30 percent vegetative cover (Schulenberg and Placek 1984, Dryer and Dryer 
1985, Landin et al. 1985, Rumancik 1985).   Nesting habitat will continue to change and become 
unattractive to terns without intervening periods of disturbance.  For instance, suitable river 
sandbars are maintained by the hydrology of the river and the movement of its alluvial bedload.  
Eventually, least terns will abandon heavily vegetated nesting sites. Unconsolidated material 
such as small stones, gravel, sand, debris, and shells are important components of nesting 
substrate.    
 
A pair will make several shallow nest scrapes in open, gravelly areas, but will only use one for 
nesting.  Both adults will incubate the eggs and will re-nest if a nest is lost, an adaptation to 
highly variable river conditions.  Incubation lasts approximately 21 days.  The newly hatched 
young are weak and helpless, and must be attended to by both adults.  Chicks are able to fly 
about 20-21 days after hatching, but do not become competent at fishing until after migrating 
from the breeding grounds in the fall (Hardy 1957, Tomkins 1959, Massey 1972, 1974).  They 
are dependent on their parents for food even after they become strong fliers.   
 
Demographic Parameter Estimates 
 
Information on survival is limited, and variable between the life stages of least terns.  Available 
information suggests adult survival is relatively high.  Thompson (1982) estimated mean adult 
survival along the Texas Coast at 0.853-0.941.  Massey et al. (1992) estimated California least 
tern annual adult survival at 0.88.  Renken and Smith (1995) mean annual adult survival for least 
terns on the Mississippi River was 0.85 ± 0.06.   
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Estimates of reproductive success, specifically fledge ratios for least terns, are variable and range 
from 0.28 to 1.26 fledglings per pair.  In Nebraska, fledge ratio estimates range form 0.12 to 
1.26.  However, fledge ratios should be interpreted cautiously.  Logistical constraints likely bias 
fledge ratio estimate include: 1) adults are not individually marked, 2) the colony is visited 
infrequently, 3) the inability to monitor all young until they fledge (Erwin and Custer 1982), and 
4) emigration/immigration of juvenile birds to non-natal colonies.  Lingle’s (1993b) and Kirsh’s 
(1992) work are the only studies where birds were individually marked, thus overcoming a major 
source of potential bias.  Fledge ratios from these studies range from 0.12 to 0.49.  Kirsch’s 
(1992) estimated fledge ratios for birds breeding at sandpits ranged from 0.19 to 0.32.  It should 
be noted that Kirsh (2001) was highly critical of estimates from Nebraska Public Power District 
and Central Public Power and Irrigation District (e.g. Peyton and Wilson 2000).   
 
Table 1.  Published estimates of least tern fledge ratios.   

 
 
 

YEAR FLEDGE 
RATE 

LOCATION SOURCE 

1986 0.5 Mississippi River Valley – river sandbars Smith and Renken 1993 
1987 0.7 Mississippi River Valley – river sandbars Smith and Renken 1993 
1988 1.4 Mississippi River Valley – river sandbars Smith and Renken 1993 
1989 0.2 Mississippi River Valley – river sandbars Smith and Renken 1993 
1987 0.19 Lower Platte River – spoil piles Kirsch 1992 
1987 0.12 Lower Platte River – river sandbars Kirsch 1992 
1988 0.16 Lower Platte River – spoil piles Kirsch 1992 
1988 0.29 Lower Platte River – river sandbars Kirsch 1992 
1989 0.38 Lower Platte River – spoil piles Kirsch 1992 
1989 0.31 Lower Platte River – river sandbars Kirsch 1992 
1990 0.32 Lower Platte River – spoil piles Kirsch 1992 
1990 0.19 Lower Platte River – river sandbars Kirsch 1992 
1988-1989 0.49 Central Platte River Lingle 1993b 
1991-2000 0.86 Central Platte River – gravel mines and artificial 

sandbars 
Plettner 2000 

1992 0.76 Lower Platte River – protected nests (fenced) Lackey 1994 
1992 0.30 Lower Platte River – unprotected nests Lackey 1994 
1988-2000 0.35 NE - Fort Randall Dam to Niobrara USACE 1998 and unpubl. data 
1988-2000 0.67 NE - Lewis and Clark Lake USACE 1998 and unpubl. data 
1988-2000 0.87 NE - Gavin’s Point Dam to Ponca USACE 1998 and unpubl. data 
1988-2000 0.74 NE – Combined Mis. River Adj. to NE USACE 1998 and unpubl. data 
1992-2000 1.26 NE – Lake McConaughy Payton and Wilson 2000 
1992-2000 0.91 Upper Platte River Payton and Wilson 2000 
1995 1.27 Lower Mississippi River Sznell and Woodrey 2003 
1996 0.28 Lower Mississippi River Sznell and Woodrey 2003 
1999 0.58 Lower Platte River – gravel mines Marcus 1999 
2000 0.88 Lower Platte River – gravel mines Marcus 2000 
2001 0.67 Lower Platte River – gravel mines Marcus 2001 
2002 1.23 Lower Platte River – gravel mines Held et al. 2002 
2003 1.07 Lower Platte River – gravel mines Held et al. 2003 
2004 0.69 Lower Platte River – gravel mines Held et al. 2004 
2005 0.72 Lower Platte River – gravel mines Held unpubl. data 
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Foraging 
 
Interior least terns consume small fish captured from shallow water areas.  Foraging habitat for 
least terns includes side channels, sloughs, tributaries, shallow-water habitats adjacent to sand 
islands and the main channel (Dugger 1997).   They hunt by hovering, searching and diving and 
catching small fish in their bills. Least terns forage almost exclusively upon small, narrow 
bodied, schooling fish (Atwood and Kelly 1984, Wilson et al. 1993, Schweitzer and Leslie 
1996).   Least terns feed on Fundulus, Notropis, Campostoma, Pimephales, Cyprinella, Morone, 
Dorosoma, Lepomis, and Carpiodes minnow species when the appropriate size is available. 
 
The proximity of suitable foraging areas is a factor in reproductive success (Dugger 1997).  
Areas that appear to be suitable nesting habitat may not be utilized due to the distance to 
foraging areas.  Least terns will forage a distance away from nesting sites, but the cost of this 
energy exertion in relation to nesting success is not well defined, nor is the distance that birds are 
able to travel for foraging.  A Nebraska study found that least terns were observed foraging 
within 328 feet (100 meters) of the colony (Faanes 1983).  Another study found that birds 
nesting at sand and gravel mining sites and other artificial habitats may fly up to 3.2 km to forage 
at riverine sites (Smith and Renken 1990).  However, recent radio telemetry work, conducted on 
the Missouri River by the Northern Prairie Wildlife Research Center of the U.S. Geological 
Survey suggests that terns may be moving farther from the colony for foraging than previously 
published (Stucker, personal communication 2007).  
 
Evidence suggests that terns forage most efficiently in areas with shallow water, as these areas 
have higher density and richness of small fishes that compose tern forage when compared to 
deep-water habitats (Tibbs and Galat 1997).  Nesting typically coincides with the timing of 
lowest flows in major river systems (historically, in the summer), providing easy access to forage 
species in shallower water (Dugger 1997).    
 
Mortality 
 
Causes of mortality, for both adults and fledged juveniles, range from natural predators to 
unnatural human disturbance.  Lingle (1993b) reported that about 53 percent of adult least tern 
and piping plover deaths along the central Platte River were due to predation, another 33 percent 
from weather, and 13 percent of adult deaths could be attributed to humans.  Adult least terns 
have also been killed under the tires of all-terrain vehicles while incubating nests, in addition to 
documented deaths from shooting (Lingle 1993b, Smith and Renken 1993).    
 
Least terns are a relatively long lived species.  Limited adult annual survival estimates from all 
populations range from 0.80 to 0.88 (Renken and Smith 1995, Massey et al. 1992, Thompson et 
al. 1997).  Natural longevity can exceed 20 years and the record longevity record is 24 years 1 
month (Thompson et al. 1997).    
 
Flooding is also a cause of mortality.  Least terns utilize a highly dynamic system, and although 
their reproductive cycle is in sync with the historic hydrograph of many of Nebraska’s major 
rivers, nests are inundated.  Least terns will re-nest there is sufficient conditions and time in the 
season. 
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Artificial and Alternative Habitats 
  
Range wide, least terns will nest in locations other than riverine sandbars, but in Nebraska, 
quality alternative habitat is limited.  Historic nesting patters clearly indicate that least terns were 
utilizing sandbars in the river channel.  However, available habitats used by least terns for 
nesting have changed through time as human development has encroached on breeding areas and 
natural ecological changes have occurred (Thompson et al. 1997).  The distribution patterns and 
habitats used today begin with development along the Platte River.  Wycoff’s (1960) 
observations of least terns near Lexington covered 17 years and he remarked, 

 
“During the years which followed the building of the dams in the hills along the 
south side of the Platte River, thus insuring a more continuous flow of water, the 
sandy river bed became covered with sprouting cottonwoods, willows, and many 
acres of cockleburs and sweet clover.  No open places were left for the terns.” 

 
The “dams” mentioned above refer to the water storage reservoirs associated with the 
Tri-County Irrigation Project that was completed in the early 1940s (CPPID 2007).   
During this time period, Wycoff (1960) observed for the first time, least terns (and piping 
plovers) nesting at sandpits, specifically “Kirkpatrick’s sandpit.”  In 1959, apparently 
most of the least terns in this area were nesting at the Luther sandpit and by 1955 Wycoff 
(1960)  noted that “terns appeared to have completely lost any interest in the old nesting 
place,” referring to the river sandbar where he originally observed nesting least terns.   
 
Least terns use sandpits that result from gravel/sand mining operations as nesting habitat.  These 
sandpits are often found in close proximity to the river, but evidence suggests that these artificial 
habitats are ecological “sinks.”  Lower fledge ratio estimates from sandpits illustrate that 
although a direct cause of lower fledge ratios cannot be determined, the sandpit habitat is not 
adequate for population maintenance or recovery.  Kirsch (1992) estimated that fledge ratios 
ranged from 0.19 to 0.32, similar to Lackey’s (1994) estimated 0.30.  These estimates are well 
below estimates of 1.0 or greater that are suggested for population maintenance (Thompson 
1982, Dugger 1997, Aron 2005).   
 
Lingle (1988) reported that least tern nest losses varied between natural and artificial habitats.  
The major cause of nest failure on natural riverine sandbars was flooding, while nest failure at 
sandpits was the result of predation and abandonment.   Sandpits may provide temporary habitat, 
but these habitats will become overgrown as the sand mining is completed, unless extensive 
maintenance is implemented.  Other sites are converted to housing developments, which no 
longer provide nesting habitat.  Sandpits offer only a temporary habitat that without considerable 
management, do not offer a viable, long-term solution for least tern nesting habitat. 
 
Other than sandpits, least terns will readily nest along reservoir shorelines, such as Lake 
McConaughy, when water levels are sufficiently low.  This type of habitat is temporary and use 
by least terns is relatively low, even with ample habitat in recent years (32 birds in 2005, Lott 
2005). 
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Continuing Threats: 
  
Habitat Loss and Degradation – Changes in natural river hydrology due to channelization, 
diversion of river flows for irrigation and hydropower production, construction of reservoirs, 
bank stabilization (rock armoring, revetment, hard points), levees and unnatural, managed river 
flows have contributed to the elimination of much of the least tern’s sandbar nesting habitat 
(Funk and Robinson 1974, Hallberg et al. 1979, Sandheinrich and Atchison 1986).   
 
Sediment and sediment movement in association with variable discharges are key components of 
sandbar habitat creation.  In much of the least tern’s range, sediment had been reduced from 
flowing water as it settles out in reservoirs.  Historical high flows, which are now tempered, are 
important to introduce and transport organic material from the floodplain to the river system 
supports the system’s productivity. 
 
Human Disturbance - Human disturbance affects tern productivity in many locations, (Massey 
and Atwood 1979, Goodrich 1982, Burger 1984, Dryer and Dryer 1985,  Dirks and Higgins 
1988, Schwalbach 1988, Mayer and Dryer 1990).  Many rivers have become the focus of 
recreational activities, and sandbars, where they exist, are fast becoming the recreational 
counterpart of coastal beaches.  Human presence reduces reproductive success (Mayer and Dryer 
1988, Smith and Renken 1990).  Domestic pet disturbance and trampling by grazing cattle are 
other factors that have contributed to the population decline. 
 
Pollution/Contaminants - Pollutants entering the waterways within and upstream of breeding 
areas can negatively impact water quality and fish populations in nearby foraging areas.  Strip 
mining, urban and industrial pollutants, and sediments from non-point sources can all degrade 
water quality and fish habitat, thereby impacting small-fish populations on which least terns 
depend (Wilbur 1974, Erwin 1983).  In addition, because least terns are relatively high on the 
food chain, they are in a position to bioaccumulate contaminants which may render eggs infertile 
or otherwise affect reproduction and chick survival (USFWS 1983, Dryer and Dryer 1985).   
 
A 1997 report by the U.S. Fish and Wildlife Service (Allen and Blackford, 1997) concluded that 
selenium (Se) and mercury toxicity may be causing decreased least tern reproduction.  The study 
evaluated concentrations of arsenic, mercury, selenium and organochlorines compounds in 
interior least tern eggs collected from Montana, North Dakota, South Dakota, Nebraska and 
Kansas from 1992 -1994.  The recommended threshold for selenium impacts on avian 
reproduction is 3 µg/g dry-weight (Allen et al. 1998).  Concentrations of selenium in 20 least 
tern eggs collected from Nebraska in 1992 averaged 4.32 milligrams per kilogram (mg/kg) dry 
weight from the Platte, North Platte and Elkhorn Rivers.  Eighteen of the least tern eggs from 
Nebraska had selenium concentrations above the normal background concentration of 3 mg/kg 
dw for waterbird eggs (USDOI, 1998) and two of these eggs were within a 6-10 mg/kg dw range 
for decreased egg viability (Hamilton et al., 2004). These concentrations of selenium in least tern 
eggs are a particular concern as avian species can differ substantially in embryo sensitivity to 
selenium (Skorupa et al., 1993; Skroupa et al 1998 as cited by USDOI, 1998) and least tern 
sensitivity to selenium toxicity is unknown. 
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Principal anthropogenic sources of Se to aquatic ecosystems include coal-fired power plants and 
irrigation return flows (Schmitt, 2002).  There are naturally high Se concentrations in Upper 
Cretaceous marine and sedimentary bedrock which underlies the lower Platte River (USDOI, 
1998) and watersheds that drain into the lower Platte River are dominated by irrigated land. 
However, a low evaporation index for central and eastern Nebraska indicates that a Se problem 
due to irrigated lands is unlikely (USDOI, 1997). Runoff from cattle feedlots also may contribute 
Se releases into the lower Platte River as Se is often used as a feed additive by large livestock 
operations (Sims, 1995) and feedlot runoff is known to enter the Elkhorn River (Schwarz et al. 
2006).   
 
Disease – Diseases such as West Nile Virus have potential to negatively impact rare species, 
especially those that are reduced to a small portion of their former range.  West Nile Virus has 
been attributed to at least one death of a least tern (Pavelka 2006, personal communication). 
 
Predation - Predation is a significant cause of mortality for least terns.  Predators include dogs or 
coyotes (Canis latrans), skunks (Mephitis spp.), raccoon (Procyon lotor), great-horned owls 
(Bubo virginianus), American crows (Corvus brachyrhynchos), great blue herons (Ardea 
herodias), barred owls (Strix varia), mink (Mustela vison), American kestrel (Falco sparverius), 
black-billed magpie (Pica pica), bull snake (Pituophis melanoleucus sayi), and garter snake 
(Thamnophis spp.) (Lingle (1993a, Renken and Smith 1995).  Predation may occur at varying 
intensity if the river channel is not dynamic such that sandbars are only located in limited areas 
where predators learn of nesting activities and prey upon colonies annually.  With the loss of 
much least tern nesting habitat, predation has become a significant factor affecting least tern 
productivity in many locations (Massey and Atwood 1979, Jenks-Jay 1982).  Additionally, 
sandpits present unique challenges as colonies are not isolated by flowing water and more easily 
subjected to different predators using adjacent terrestrial habitats.       
 
Current Status  
 
Long term trends are difficult to quantify for the least tern on a region wide scale.  Focused 
survey efforts for the entire distribution of the least tern have only recently been implemented.  
The first range wide least tern survey was completed in 2005, although least terns were 
previously counted in the International Piping Plover Census.  From the 2005 survey, there were 
a total of 17,591 least terns counted from 489 colonies.  Most terns were counted on rivers 
(89.0%).  The Platte River system had 7.4% of the total number of colonies.  The Platte River 
system contributed a total of 588 adults including 53 adults from 2 colonies on the lower Platte 
River and 328 adults from 13 colonies on sandpits associated with the lower Platte River (Lott 
2005).   
 
Since 1987, the Commission has coordinated a standardized survey of all least tern and piping 
plover nesting along the lower Platte River from Columbus to Plattsmouth, including both 
riverine and sandpit nests.  Although numbers of adults least terns remains relatively consistent, 
available riverine habitat has declined dramatically across Nebraska, to the point that the lower 
Platte River is one of the few remaining locations where terns are nesting in natural habitats (See 
Environmental Baseline Section for further details).  As stated previously, sandpits provide 
nesting habitat, but the long-term availability of these habitats is questionable.   
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Recovery Objectives 
 
In 1990, the Service published the Interior Population of the Least Tern Recovery Plan (USFWS 
1990).  That plan includes recovery goals for the least tern along major river systems throughout 
the species range.  Major recovery steps outlined in the plan include:  a) determine population 
trend and habitat requirement; b) protect, enhance, and increase populations during breeding; c) 
manage reservoir and river water levels to the benefit of the species; d) develop public awareness 
and implement educational programs about the least tern, and; e) implement law enforcement 
actions at nesting areas where there are conflicts with high public use. 
 
The recovery plan details conditions necessary for the removal of the least tern from the list of 
threatened and endangered species.  The essential habitat throughout its range needs to be 
properly protected and managed, and species distribution and population goals need to be 
reached and maintained for a period of ten years.  Specifically, the recovery plan recommends 
that the following distribution and numbers of adult birds be maintained for ten years: 
 
 Missouri River system - 2,100 
 Lower Mississippi system - 2,200-2,500 
 Arkansas River system - 1,600 
 Red River system - 300 
 Rio Grande River system - 500 
 
The recovery plan also specifies a geographic distribution of these totals within each river 
system.  Within the Missouri River system, the plan calls for 1,120 of the 2,100 adult terns to be 
distributed in Nebraska, as follows: 
 
 Missouri River - 400 (shared with South Dakota on the Missouri River) 
 Niobrara River - 200 
 Loup River - 170  
 Platte River – 750 
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Piping Plover (Charadrius melodus) 
 
The piping plover is a migratory shorebird of the subfamily Charadriinae, family Charadriidae, 
and order Charadriiformes.  Inland and coastal breeders have been formally recognized as 
different subspecies (AOU 1957).  Atlantic Coast birds are referred to as C.m. melodus and 
inland birds, including Nebraska breeders, are referred to as C.m. circumcinctus (AOU 1957).  
More recent information (Haig and Oring 1988), however, suggests subspecific classification 
may not be valid (Haig and Oring 1988, Wilcox 1959). 
 
Adult birds weigh between 43 and 63 grams, are 17-18 centimeters (cm) long, and have a 
wingspan 11.0-12.7 cm long.  Both sexes are sand-colored with white undersides, and the legs 
are orange.  During the breeding season, adults develop an orange bill, and a single black 
forehead band and breast band.   
 
In 1986, the piping plover gained federal and state protection in the United States and is now 
listed as threatened in the Great Plains region. Under Neb. Rev. Stat. § 37-806 any species 
determined to be threatened or endangered pursuant to the federal Endangered Species Act shall 
be similarly listed under the Nebraska Nongame and Endangered Species Conservation Act.     
 
Distribution 
 
Piping plovers are territorial shorebirds that spend three to four months on northern United States 
and southern Canada breeding sites.  Piping plovers historically bred in three areas of North 
America:  a) Atlantic coastal beaches from Newfoundland to South Carolina, b) beaches of the 
Great Lakes, and c) the northern Great Plains/Prairie region from Alberta to Ontario and south to 
Nebraska (USFWS 1988a).  The current distribution is similar, except that plovers nesting in the 
Great Lakes have almost disappeared (Haig and Oring 1988a).  The piping plover winters along 
Gulf Coast beaches and sand/mudflats from Florida into northern Mexico (Laguna Madre).  
Large numbers of piping plovers winter along the Texas coast (Ferland and Haig 2002, Plissner 
and Haig 1992, Plissner and Haig 1997). 
 
Prior to settlement by European American, the piping plover was apparently a common breeding 
species on riverine habitat throughout much of Nebraska, including along the Missouri, Platte, 
Elkhorn, lower Loup, and Niobrara rivers (Ducey 2000, Bruner et al. 1904, Sharpe et al. 2001) 
(Figure 4).  In addition to riverine habitat, there are several breeding records from the Sandhills, 
specifically Cherry and Garden Counties from the early 20th Century (Sharpe et al. 2001, Ducey 
1988).  Three or four pairs of piping plovers nested at Salt Lake, Lancaster County, in 1922 
(Pickwell 1925). 
  
On the Platte River, piping plovers were apparently very abundant in the 1860s (Ducey 2000).  
In Lincoln County, Tout (1947) considered piping plover a “common summer resident and 
breeder here during some years” where it was found on “sand bars in the bed of the Platte and its 
north and south forks.”  Wycoff (1960) noted piping plovers breeding in association with least 
terns near Lexington, Dawson County in the 1940s and 1950s.  Additional breeding records from 
the Platte River systems prior to 1960 are from Hall, Platte, Douglas, and Cass Counties (Ducey 
1988). 



DRAFT 
10-19-2007 

 17 

 
Today the piping plover is found on sandbars of the lower Niobrara, lower Platte and portions of 
the Loup River.  In addition to riverine habitat, there are several breeding records from the 
Sandhills of north central Nebraska from the early 20th Century (Sharpe et al. 2001).    Today the 
piping plover is found on sandbars of the lower Niobrara, lower Platte River and at low densities 
and a few locations along the Lower Loup River (Figure 4). 

 
 
Reproduction 
 
Piping plovers arrive on breeding areas in late April and early May (Thompson et al. 1997, 
Sharpe et al. 2001).  Adults may return to the same areas in succeeding years (Wilcox 1959, 
Cairns 1982, Haig and Oring 1988b, Wiens and Cuthbert 1988).  Nest initiation may begin by 
late April and continue until early July (USACE 1998).   
 
Piping plovers are semi-colonial and are a relatively timid species.  Piping plover often nest in 
association with least terns.  Least terns are aggressive and mob intruders that enter nesting 
colonies.  Piping plovers likely reap the benefits of early predator detection and reduced 
predation because of this relationship.  Similar associations have been noted between red 

Figure 4.  Historic (top) and current (bottom) breeding distribution of the piping plover in 
Nebraska.  Modern breeding sites along central Platte, lower Loup and Elkhorn Rivers are 
limited to sandpits (dark red dots).   
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phalaropes (Phalaropus fulicarius), another timid shorebird, and another mobbing larid, the 
Sabine’s Gull (Xema sabini; Smith et al. 2007) 
 
They nest on sparsely vegetated sandbars, aggregate mining spoil piles, and reservoir shorelines.  
Nesting habitats on the Platte, Niobrara, and Missouri rivers typically are dry sandbars located 
midstream in wide, open channels, with less than 25 percent vegetative cover (Faanes 1983, 
Schwalbach 1988, Ziewitz et al. 1992).  The optimum range for vegetative cover on nesting 
habitat has been estimated at 0 to 10 percent (Armbruster 1986).  Schwalbach (1988) and Ziewitz 
et al. (1992) suggest that birds select higher nest sites when available and sites away from the 
water’s edge.  This suite of habitat conditions provide wide, horizontal visibility; protection from 
terrestrial predators; isolation from human disturbance; greater distance from avian predator 
perch sites; and sufficient protection from rises in river levels and flooding when sandbars are of 
sufficient height (USFWS 2000 and 2003a).  The absence of any or all of these conditions can 
negatively impact reproduction. 
 
Ziewitz et al. (1992) measured characteristics of nesting habitat of least terns and piping plovers 
in the central and lower reaches of the Platte River.  At the time of this study, most nesting birds 
were in the lower Platte River.  They found that birds nested in areas where the channel was 
wider with a greater area of sandbars.  They recommended that sandbars be at least 3.58 acres in 
size and that they be 2.99 feet above river level for maximum flooding protection, but should be 
at least greater than 1.48 feet in height. 
 
Nests are small scrapes or shallow depressions, frequently lined with small pebbles or shell 
fragments (USFWS 1988a).  Both adults actively defend the nesting territory, generally by 
performing injured-wing feigning display when human or other predator approach nests or 
chicks (Cairns 1982, Haig 1992).   Egg laying typically begins the second or third week of May.  
Both sexes share incubation responsibilities, which can last for 25 to 31 days (Wilcox 1959, 
Cairns 1977, Wiens 1986, Haig and Oring 1988a) (USFWS 2000).   
 
Piping plover chicks are precocial, leave the nest almost immediately, and are able to feed 
themselves within a few hours.  Adults will accompany the chicks and lead them to and from 
foraging locations, provide shelter during inclement weather, and attempt to protect them from 
predators (Wilcox 1959, Cairns 1982).  Most adults raise only one brood of up to four chicks per 
nesting season.  Upon the loss of eggs or newly hatched chicks, a pair may renest up to four 
times.  Renesting efforts characteristically result in fewer than the typical four eggs being 
produced (Lingle 1988, USFWS 1988a).   
 
Nesting is typically complete by July 31 (Sidle et al. 1992) and piping plovers begin fall 
migration in late July and August (Cairns 1982, Prindiville-Gaines and Ryan 1988).   
 
 
Demographic Parameter Estimates 
 
Information on survival is limited.  Root et al. (1992) estimated mean adult survival in the 
northern Great Plains at 0.664 ± 0.057 (SE).  With additional data, Larson et al.(2000) re-
analyzed and revised the earlier estimate to 0.737 ± 0.092.  Larson et al. (200) also estimated 
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juvenile survival to be 0.318, however this estimate is likely biased downward for multiple 
reasons.  Juvenile survival from the Atlantic Coast is somewhat higher (0.48; Melvin and Gibbs 
1996).   
  
Estimates of reproductive success, specifically fledge ratios, are variable and range from 0.3 to 
1.5 fledglings per pair.  In Nebraska, fledge ratio estimates range form 0.37 to 1.93.  Fledge 
ratios should be interpreted cautiously.  Kirsh (2001) was highly critical of estimates from 
Nebraska Public Power District and Central Public Power and Irrigation District (e.g. Peyton and 
Wilson 2000).  Logistical constraints likely bias fledge ratio estimate including: 1) adults are not 
individually marked, 2) the colony is visited infrequently, and 3) the inability to monitor all 
young until they fledge (Erwin and Custer 1982) and 4) emigration/immigration of juvenile birds 
to non-natal colonies.   
 
Table 2.  Published estimates of Piping Plover fledge-ratios in Nebraska 
 

YEAR FLEDGE 
RATE 

LOCATION SOURCE 

1986-1990 0.52 Central Platte River Lingle 1993b 
1991-2000 1.34 Central Platte River – gravel mines and artificial 

sandbars 
Plettner 2000 

1992 0.71 Lower Platte River – protected nests 
(fenced+exclosure) 

Lackey 1994 

1992 0.44 Lower Platte River – unprotected nests Lackey 1994 
1988-2000 0.37 NE - Fort Randall Dam to Niobrara USACE 1998 and unpubl. data 
1988-2000 0.51 NE - Lewis and Clark Lake USACE 1998 and unpubl. data 
1988-2000 0.75 NE - Gavin’s Point Dam to Ponca USACE 1998 and unpubl. data 
1988-2000 0.70 NE – Combined Missouri. River Adj. to NE USACE 1998 and unpubl. data 
1992-2000 1.15 NE – Lake McConaughy Peyton and Wilson 2000 
1992-2000 1.07 Upper Platte River Peyton and Wilson 2000 
1999 0.73 Lower Platte River – gravel mines Marcus 1999 
2000 1.50 Lower Platte River – gravel mines Marcus 2000 
2001 1.93 Lower Platte River – gravel mines Marcus 2001 
2002 1.19 Lower Platte River – gravel mines Held et al. 2002 
2003 0.86 Lower Platte River – gravel mines Held et al. 2003 
2004 0.72 Lower Platte River – gravel mines Held et al. 2004 
2005 0.83 Lower Platte River – gravel mines Held unpubl. data 
 
 
Foraging 
 
Piping plovers forage visually for invertebrates in shallow water and associated moist substrates 
(Cairns 1977, Cuthbert et al. 1999, Whyte 1985).  Open, wet, sandy areas provide foraging areas.  
Along the Platte River, prey consists primarily of beetles and small soft-bodied invertebrates 
from the riverine waterline and opportunistically take prey from drier sites at sandpits (Lingle 
1988).   
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Artificial and Alternative Habitat  
 
As with least terns, piping plovers will use artificial habitats such as sandpits.  Again, sandpits 
provide transitory habitat, and should not be considered a long-term alternative to riverine 
habitat.  Others have concluded that “sandpits do not provide the full complement of essential 
elements for tern and plover reproduction, and is not a suitable substitute for riverine nesting 
habitat” (NRC 2005).  Similarly the U.S. Fish and Wildlife Service (2002) stated that “sandpits 
are artificial and temporary in nature, not all of the necessary biological and physical features 
that are essential to the conservation of the species are present at sandpits” and “sandpits do not 
provide for piping plover recovery in the long term.”  Sandpits are effectively biological sinks, 
even when intensive management efforts are employed.  Fledge ratio estimates for piping plovers 
breeding at unmanaged sites have been well below levels required for population maintenance 
(Lackey 1994).  Fledge ratio estimated to maintain numbers range from 1.13 to 2.0 fledgling per 
pair (Prindiville Gaines and Ryan 1988, Ryan et al. 1993, Plissner and Haig 2000, Larson et al. 
2002, Melvin and Gibbs 1994).  Even when intensive protection efforts that include nest predator 
exclosures, electric fences, and other techniques are utilized, fledge ratios are generally below 
the aforementioned levels required for population maintenance.   
 
Reasons for low fledge rates at sandpits are complex, but may be associated with available food 
resources.  Catch rates and density of invertebrates, the prey base for piping plovers, is higher for 
river channel habitat sites than gravel mines (Corn and Armbruster 1993). They also found that 
invertebrates are distributed more or less uniformly across riverine foraging habitat, but decline 
with increasing distance from the water's edge at sand pit locations.  Research has found that 
invertebrate abundance also increased more dramatically over the course of the summer on 
riverine sites when compared to sand pit sites (Corn and Armbruster 1993).  These patterns of 
invertebrate occurrence translated into greater foraging activity on river channel habitat sites 
even when birds nested off the river (Corn and Armbruster 1993b).  Their research emphasizes 
the importance of river channel habitat for foraging.  Lingle (1988) observed banded piping 
plovers known to be nesting at sandpits foraging 0.5-mile away in riverine habitat.   
 
The issue of forage availability is critical to the survival and reproduction of piping plovers.  
Chick mortality is correlated with reduced growth rates (Cairns 1982), potentially a result of 
reduced prey availability.  Piping plover chicks studied along the Atlantic coast typically tripled 
their weight during the first two weeks after hatching; and chicks that failed to achieve at least 60 
percent of this weight gain by day 12 were unlikely to survive (USFWS 1996a).  D. Catlin 
(Virginia Tech University, personal communication, August 2007) found that chicks with slower 
growth rates spend more time in the pre-fledge state, thus increasing the time they are vulnerable 
to predators.   
 
Piping plovers will also use shorelines of reservoirs when water levels are sufficiently low and 
will use sandhill lakes.  In Nebraska, uses of these locations is minimal compared to historical 
use of riverine sandbars.  Lake McConaughy currently provides habitat and piping plover are 
utilizing the available habitat, but this is a temporary habitat that will be either overgrown or 
inundated.  
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Continuing Threats 
 
Habitat Loss and Degradation - Since the early 1900s, habitat alteration and destruction from 
channelization, irrigation, and the construction of reservoirs on our nation’s large river systems 
constitute the primary reason for the species’ decline and current status according to the 
Recovery Plan.  Bank stabilization via rock armoring, revetment and hard points and levee 
construction have also altered the river form and corresponding function.  These alterations to 
the historic hydrograph have subdued the lower Platte River’s capacity to build high sandbars 
and scour existing sandbars which is necessary for successful nesting. 
 
Sediment and sediment movement in association with variable discharges are key components of 
sandbar habitat creation.  In much of the piping plover’s range, sediment had been reduced from 
flowing water as it settles out in reservoirs.  Historical high flows, which are now tempered, are 
important to introduce and transport organic material from the floodplain to the river system.  
These over bank flows and resulting input of organic material support the system’s productivity. 
 
Human Disturbance - Human disturbance affects piping plover productivity (Massey and 
Atwood 1979, Goodrich 1982, Burger 1984, Dryer and Dryer 1985, Dirks and Higgins 1988, 
Schwalbach 1988, Mayer and Dryer 1990).  Many rivers have become the focus of recreational 
activities, and sandbars provide popular areas.  Human disturbance, particularly pedestrians, is 
frequently the key hurdle facing piping plover chicks and other shorebirds attempting to forage 
along the waters’ edge (Elliot 1999, Fackelmann 1991, Rodgers and Smith 1995).   
 
Carney and Sydeman (1999) conducted a literature review on the effects of human disturbance 
and found that human presence reduced reproductive success in Charadriiformes.  Direct losses 
resulting from human presence include trampling under foot, crushing of nests by all-terrain 
vehicles, as well as predation by dogs.  Rodgers and Smith (1997) studied flushing distances and 
energy expenditure for loafing, foraging, and flushed waterbirds.  They concluded availability 
and access to disturbance-free foraging grounds may be as important as disturbance-free nesting 
sites. 
 
Pollution/Contaminants  -  In the northern Great Plains Region, most of the nesting habitat used 
by the piping plover is surrounded by agriculture and/or urbanization.  Proximity to these land 
uses puts nesting birds at risk of exposure to numerous fertilizers, pesticides, herbicides, and 
other chemicals found in agricultural and urban environments (Gilliom et al. 2006). 
 
Fannin and Esmoil (1993) found that addled piping plover eggs collected from nests along the 
Platte River and adjacent sandpits had selenium and mercury concentrations elevated above 
background.  They reported that selenium in particular may be causing embryo mortality without 
gross embryological defects being observed.  They also reported that impacts of contaminants, 
combined with habitat degradation, may accelerate population declines.   
 
Disease – Piping plovers are susceptible to disease just as all animals.  Of concern is the 
potential for new viruses for which immunity is lacking to have significant impacts to 
populations with low numbers.  West Nile Virus is a concern and has been confirmed in piping 
plovers and documented as the possible cause of death (USGS 2004).   
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Predation - Predation is a significant cause of mortality for piping plovers and includes many of 
the same predators as least terns.  Predators include dogs or coyotes (Canis latrans), skunks 
(Mephitis spp.), raccoon (Procyon lotor), great-horned owls (Bubo virginianus), American crows 
(Corvus brachyrhynchos), great blue herons (Ardea herodias), barred owls (Strix varia), mink 
(Mustela vison), American kestrel (Falco sparverius), black-billed magpie (Pica pica), bull 
snake (Pituophis melanoleucus sayi), and garter snake (Thamnophis spp.) (Lingle (1993a, 
Renken and Smith 1995).  Predation may occur at varying intensity if the river channel is not 
dynamic such that sandbars are only located in limited areas where predators learn of nesting 
activities and prey upon colonies annually.  Additionally, sandpits present unique challenges as 
colonies are not isolated by flowing water and more easily subjected to different predators using 
adjacent terrestrial habitats.       
 
Current Status 
 
Preliminary results from the 2006 International Piping Plover Census suggest that the U.S. Great 
Plains/Canadian Prairie region had 4,700 birds, which could indicate an increase in this 
population.  These numbers are not finalized, as data verification is not complete (Elliott-Smith 
2007, personal communication).     
 
Since 1987, the Commission has coordinated a standardized survey of all least tern and piping 
plover nesting along the lower Platte River, from Columbus to Plattsmouth, including both 
riverine and sandpit nests (See Environmental Baseline Section of this document).  These counts 
indicate that Piping Plover numbers have declined markedly on the Lower Platte River, but 
numbers have remained relatively stable at sandpits.  Kirsh (2001), using the same data 
concluded a negative “population” trend for the lower Platte River.   
 
Recovery Plan 
 
The Service finalized a recovery plan for the Great Lakes and Northern Great Plains Piping 
Plover in 1988 that established a recovery goal for the northern Great Plains piping plover 
population of 1,300 pairs (USFWS 1988a).  The recovery plan states that the population must 
remain stable for a period of at least 15 years. The geographic goals in the recovery plan indicate 
that 1,300 pairs are to be distributed in the following locations.   
 
Montana - 60 pairs    
North Dakota - 650 pairs   
 Missouri River - 100 pairs    
 Missouri Coteau - 550 pairs    
South Dakota -350 pairs  
 Missouri River below Gavin’s Point - 250 pairs (shared with Nebraska) 
 Other Missouri River sites - 75 pairs    
 Other sites - 25 pairs   
Nebraska - 465 pairs (including 250 pairs shared with South Dakota on the Missouri River)   

Platte River - 140 pairs    
 Niobrara River - 50 pairs    
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 Missouri River - 250 pairs   
 Loup River system - 25 pairs   
Minnesota - 25 pairs at Lake of the Woods    
 
The above recovery goals include 465 pairs of piping plovers to be maintained over a period of 
15 years in Nebraska, including 165 pairs on the Platte River and its tributaries.  The coordinated 
surveys to date have documented populations below these levels for Nebraska and the Platte 
River basin. 
 
Population Viability Analyses of both Least Terns and Piping Plovers 
 
Multiple Population Viability Analyses (PVAs) have been generated for interior populations of 
least tern and northern Great Plain’s populations of piping plovers.  PVAs are generally regarded 
as useful tools for assisting decision-making in endangered species management.  At the same 
time, PVAs have been increasingly criticized for their severe limitations, uncertainty and misuse 
(Beissinger and Westphal 1998, Fieberg and Ellner 2000, Reed et al. 1998, McCarthy et al. 
2003). 
 
The foundation of PVAs are estimated values of vital rates.  Examples of vital rates include 
estimates of survival and fecundity among other estimators.  Estimates are often biased and have 
large variances.  For instance, Kirsch (1992) used apparent nest success and this estimate has 
been used in multiple PVAs (Boyce et al. 2002, Reed 2003).  Other studies suggest that apparent 
nest success generally is positively biased (Mayfield 1961, Johnson 2007). These earlier 
estimates need further refinement as only recently have methods been developed that enable 
researchers to produce minimally-biased estimates of nest success (Dinsmore et al. 2002, Rotella 
2004).  Moreover, least tern and piping plovers typically nest in colonies of varying size and 
density (Thompson et al. 1997).  Estimates of nest success of colonial nesting birds are 
potentially biased due to a lack of independence of nest fates (Dinsmore and Dinsmore 2007).   
 
Of even greater concern is the inadequate estimates of adult and juvenile survival.  Indeed, 
virtually all studies which are focused on these two species have been relatively short-term in 
respect to the 10-20 years likely needed to precisely estimate these vital rates (Reed 2003, 
Beissinger and Westphal 1998).  Further confounding available survival estimates is a limited 
understanding of dispersal for these two species.  Lingle noted a philopatry (site fidelity) rate of 
26% for least terns on the Platte River, which is relatively low.  Dispersal (low site fidelity) often 
complicates survival analysis because it remains unknown whether marked individuals expired 
or moved outside the study area (Sandercock 2003).  High rates of dispersal also confounds most 
stochastic PVAs because these models assume a closed population (Beissinger and Westphal 
1998). 
 
Vital rates, and in particular reproduction, are heavily influenced by environmental variation.  
Variation in the amount and quality of nesting habitat for these two species is potentially large 
from year to year.  Kirsh (1992) noted large differences in fecundity at different sites along the 
Platte River during a relatively short time period.  Quality and quantity of suitable habitat has 
declined over time which will influence vitial rates.  Thus, PVA analyses based on older data 
will likely become obsolete.     
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Finally, the PVAs that have been created for these two species have not been validated.  This is 
critical because several PVAs were discredited once predictions were tested or evaluated 
(Hitchcock and Gratto-Trevor 1997; Nichols et al. 1980, Ludwig 1998).   
 
The value of PVAs is that they serve as a tool where the relative impacts of different 
management strategies can be evaluated.  As Plissner and Haig (2000) point out, “population 
viability models do not serve as predictors of minimum viable population sizes, but rather they 
are useful as tools providing probabilities of relative success for developing and assessing 
alternative population management strategies.”   
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Pallid Sturgeon (Scaphirhyncus albus) 
 
The pallid sturgeon was federally listed as an endangered species on September 6, 1990 
(USFWS 1990).  Under Neb. Rev. Stat. § 37-806 any species determined to be threatened or 
endangered pursuant to the federal Endangered Species Act shall be similarly listed under the 
Nebraska Nongame and Endangered Species Conservation Act.  The pallid sturgeon is an ancient 
fish species with five rows of scutes that run the entire length of the body.  It possesses a spade-
like rostrum, dorsoventrally flattened body, and tough skin.  The sturgeons’ reduced eyes and 
larger outer barbels are believed to be adaptations for feeding in turbid, sediment-laden waters 
(Keenlyne 1989).  Pallid sturgeon and shovelnose sturgeon are very closely related and very 
similar in appearance, but genetics have confirmed they are separate species.  Pflieger (1997) 
reported the principal morphologic features distinguishing pallid sturgeon from shovelnose are 
the relative lack of scutes on the belly.  The pallid is typically lighter in color.  Barbel length and 
relative position as well as the relative length of the rostrum also distinguish this species from the 
shovelnose sturgeon (Bailey and Cross 1954).   
 
Distribution and Habitat 
 
The pallid sturgeon is endemic to the Missouri River, the lower reaches of the Platte, Kansas, 
and Yellowstone rivers, the Mississippi River below the confluence with the Missouri River, 
including several major tributaries of the Mississippi including the  Atchafalaya River, 
Yazoo/Bit Sunflower and St. Francis Rivers (Keenlyne 1989).  The pallid sturgeon is believed to 
once have been fairly abundant before commercial over-harvest and habitat modification.  In 
1894 commercial fisherman reported harvesting 810 lbs of sturgeon in the Platte River and 7,136 
lbs of sturgeon in the Missouri River bordering Nebraska (Brice 1896).  These records indicate 
that sturgeon species were abundant and supported commercial fishing.  Since the pallid sturgeon 
would not be recognized as a separate species until 1905 (Pflieger 1975), it is reasonable to 
assume that catch statistics for 1894 included pallid sturgeon.  Forbes and Richardson (1905) 
estimated that pallid sturgeon comprised 1 in 5 river sturgeon collected in the lower Missouri 
River and Keenelyne (1989) reported that “correspondence and notes of researchers suggest that 
pallid sturgeon were still fairly common in many parts of the Mississippi and Missouri river 
systems as late as 1967.”   
 
Pallid sturgeon are well adapted to life on the bottom in swift waters of large, turbid, free-
flowing rivers (Forbes and Richardson 1905, Kallemeyn 1983, and Gilbraith et al. 1988), with 
braided channels, dynamic flow patterns, flooding of terrestrial habitats and extensive 
microhabitat diversity (Mayden and Kuhajda 1997).  Prior to management of the Missouri River 
for navigation, this river ecosystem was in a constant state of change, maintained by a variable 
dynamic intra- and interannual flow regime, ample sediment transport and interactions with the 
floodplains.  The pallid sturgeon, along with many other native species, evolved a life cycle in 
sync with the ever changing dynamic system of this large river and its tributaries.   
 
Today, these habitats and much of the previously functioning ecosystem have been changed by 
impoundments and channelization.  The deep, high-velocity, single channel of the Missouri 
River from South Sioux City downstream was engineered for navigation purposes and is 
severely lacking in available habitat.  As stated in the Pallid Sturgeon Recovery Plan (USFWS 
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1993) “destruction and alteration of habitats by human modification of the river system is 
believed to be the primary cause of declines in reproduction, growth and survival of pallid 
sturgeon.” 
 
Sturgeon are found in deep areas with swift current and turbidity (Bailey and Cross 1954, 
Erickson 1992), and pallid sturgeon inhabit higher velocity areas than the smaller and sympatric 
shovelnose sturgeon (Carlson et al 1985, Bramblett 1996).  In the Missouri River in South 
Dakota, pallid sturgeon most frequently occupy river bottoms where velocity ranges from 0 to 
0.73 m/s (Erickson 1992).  Other studies in Montana found that pallid sturgeon are most 
frequently associated with water velocities ranging from 0.46 to 0.96 m/s (Clancey 1990).  
Bramblett (1996) noted pallid sturgeon occupying bottom velocities ranging from 0.0 to 1.37 
m/s. During all seasons, pallid sturgeon used locations of high current velocity (0.5 - 1.5 m/sec) 
at the channel margin, near sand islands and off the ends of wingdikes, usually over a sand 
substrate (DeLonay and Rabeni 1998).  Parham et al. (2005) found that the upper and lower 
quartiles of bottom velocity in nets that captured pallid sturgeon were from approximately 0.2 to 
0.44 m/s with the median near 0.4 m/s in the lower Platte River.  Snook (2001) found that pallids 
were using bottom velocities ranging from 0.17 to 0.97 m/s.  Peters and Parham (2007) found 
that pallid sturgeon were most frequently captured in the deepest and swiftest pools, riffles and 
runs of the Platte River which averaged approximately 0.8 m/s. 
 
Pallid sturgeon have been found using a variety of depths, which could be dependent on local 
conditions.  Hurley (1996) found wild pallid sturgeon using depths between 1.8 and 19.1 m in 
the middle Mississippi River.  In Montana, pallid sturgeon were captured from depths that 
ranged from 1.2 to 3.7 meters in the summer, but they were captured in deeper waters during 
winter (Clancey 1990).  Other pallid sturgeon collected in the upper Missouri, Yellowstone and 
Platte rivers were captured in depths ranging from 1 to 7.6 meters (Watson and Stewart 1991, 
USFWS 1993).  Bramblett (1996) found pallid sturgeon in depths ranging from 0.6 to 14.5 
meters.  Snook (2001) found pallid sturgeon to use depths from 0.15 to 1.89 meters in the lower 
Platte River, and Swigle (2003) found wild pallid sturgeon using habitat averaging 1.3 m in 
depth.  Peters and Parham (2007) found pallids in an average depth of almost 1.6 m in the lower 
Platte River. 
 
Pallid sturgeon appear to use areas with higher turbidity.  Turbidity levels where pallid sturgeon 
have been found in South Dakota range from 31.3 Nephelometric turbidity units (NTU) to 137.6 
NTU (Erickson 1992).  Bramblett (1996) found the mean Secchi disc transparency was 7.8 
inches at 115 pallid sturgeon locations in the upper Missouri and Yellowstone rivers. 
 
Within large, highly altered river systems, sturgeon select areas of island tips, deep holes near 
wing bars and other areas where there is a sharp edge in depth such as the downstream end of 
chutes and in chutes.  Snook (2001) found that pallid sturgeon substantially use the downstream 
edges of alluvial sand bars.   It is believed that this habitat gradient provides refugia and/or 
feeding areas (Sheehan et al. 1998).      
 
Temperature influences pallid sturgeon behavior and habitat use.  They have been found in areas 
where the water temperature ranges from 0° C to 33°C.  Swimming ability decreased and 
mortality increased for some river species below 4° C (Sheehan et al. 1998), so pallid sturgeon at 
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these temperatures seek areas with warmer waters such as downstream island tips, areas below 
wingdikes, main channel, and the main channel border (Hurley 1996).  When temperatures rose 
above 4° C, pallid sturgeon were restricted to the main channel border and main channel.  As 
temperatures rose to between 10° C and 20° C, pallid sturgeon were increasingly relocated below 
wingdikes (Hurley 1996). 
 
When evaluating substrates of pallid sturgeon habitat, they showed significant preferences for 
sandy substrates, and avoided gravel and cobble substrate (Bramblett 1996).  Snook (2001) 
found similar results in the lower Platte River.   
 
Foraging 
 
Food habits of this species range from aquatic invertebrates to fish depending on life stage 
(Gerrity 2005, Gerrity et al. 2006, Wanner 2006). Carlson et al. (1985) reported that both 
shovelnose sturgeon and pallid sturgeon have a high incidence of aquatic invertebrates in their 
diet, but the pallid sturgeon had a greater proportion of fish (mostly cyprinids) than did 
shovelnose.  Turbidity is likely a key component of successful foraging for the pallid sturgeon.  
Modde and Schmulbach (1977) found that pallid sturgeon could be expected to forage efficiently 
for fish and benthic invertebrates in highly turbid areas.  Historically, the turbid environment 
caused by suspended sediment provided pallid sturgeon with cover while moving from one snag 
or undercut bank to another.  Today in much of the pallid sturgeon’s range, the water clarity has 
increase dramatically.  Site-feeding predators such as northern pike and great blue heron may 
have a competitive advantage over species not equipped by evolution with good eyesight.   
 
Adult pallid sturgeon are primarily piscivorous (Coker 1930, Carlson et al. 1985) and historically 
were said to rely on large-river minnows as their primary forage.  Carlson et al. (1985) 
determined composition of food categories by volume and frequency of occurrence in the diet of 
shovelnose sturgeon (n=234), pallid sturgeon (n=9), and presumed hybrids (n=9).  Aquatic 
invertebrates composed most of the diet of shovelnose sturgeon, while larger pallid sturgeon, and 
presumed hybrids, consumed a greater proportion of fish (mostly cyprinids).  Other researchers 
also reported a higher incidence of fish in the diet of pallid sturgeon than in the diet of 
shovelnose sturgeon (Cross 1967; Held 1969, Gerrity 2005). 
 
Reproduction 
 
Pallid sturgeon are generally long-lived, and researchers have estimated pallid sturgeon longevity 
to be in excess of 40 years (USFWS 1993).  Males do not become sexually mature until five to 
seven years of age, and between 533 – 584 mm TL (Fogle 1961) while females are nine to 
twelve-years-old before egg development begins and the first spawn may not occur until age 
thirteen to fifteen or 850 mm FL (Keenlyne and Jenkins 1993).  It is suspected that these fish do 
not spawn annually (Keenlyne and Jenkins 1993).  
 
Pallid sturgeon have been found to have mature gametes during seasons coinciding with natural 
high river flows (Keenlyne and Jenkins 1993) and likely spawn as early as April in the lower 
portion of their range and as late as June in the northern portion.  In their natural environment, 
male pallid sturgeon may be capable of spawning annually while it may take up to 10 years 
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between spawning events for females, with an individual female spawning only a few times 
during a normal life span (Keenlyne and Jenkins 1993).  Recent data presented by Dave Herzog 
(Missouri Department of Conservation), at the pallid sturgeon Recovery Team meeting 
September 28 and 29, 2005 held in Lakewood, Co. suggest that pallid sturgeon may spawn over 
an extended period.  This could be individual fish spawning at multiple times or individual pallid 
sturgeon within a locality spawning at different times. 
  
The rarity and habitat of the pallid sturgeon have made documenting reproduction and spawning 
challenging, so limited information is available at this time.  Currently, there are multi-state, 
collaborative efforts to learn basic parameters such as spawning locations, substrate preference, 
water temperature, and spawning time of year.  Another source of general information for pallid 
sturgeon spawning is the similar shovelnose sturgeon.  Given that the pallid and shovelnose 
sturgeon are known to hybridize, it can be inferred that spawning conditions and associated 
behaviors must be similar, at least in the highly modified system in existence today (Pflieger 
(1997).   
 
The spawning cue is likely driven by a number of factors, most of which are tied high spring 
flows.  These include temperature, turbidity, depth, velocity and changes in water chemistry.  
Higher flows in the spring cause an a) increase in temperature as water surface area increases 
relative to its volume; b) increase in turbidity as fine sediment and organic matter are contributed 
by the floodplain; and c) increases in nutrient cycling through similar mechanisms. 
 
Pallid sturgeon hatcheries have determined that ideal spawning temperatures in the hatchery 
environment range from 15.5 to 18.5°C immediately prior to the spawning.  The similar species 
shovelnose sturgeon are documented to spawn late in May through early June in Wisconsin when 
water temperatures were between 19 and 21 oC. (S. Krentz, USFWS, pers. comm. 2001, 
Christenson 1975) 
 
The larvae drift downstream from the hatching site (Moyle and Cech 1982, Kynard et al. 2002).  
After a successful spawn, limited data suggest the downstream drift period for larval pallid 
sturgeon begins at hatching and continues for up to thirteen days, with a decline after day 8 
(Kynard et al. 1998).   
 
The pallid sturgeon is a highly mobile fish.  Recent recaptures of stocked fish and telemetry 
results indicate that the pallid sturgeon is capable of large distance movements in a relatively 
short amount of time.  A sturgeon captured at the confluence of the Platte and Missouri River on 
November 5, 2002 had been stocked at Boonville, MO on April 25, 2002 nearly 400 river miles 
away (Steffensen, personal communication 2007).  It is also believed that sturgeon demonstrate 
spring spawning migrations.  Initiation of pallid sturgeon spawning migrations has been 
associated with seasonal higher spring flows (Peterman 1977, Zakharyan 1972, Gilbraith et al. 
1988) and potentially by rising water temperature (Peters and Parham 2007).  Pallid sturgeon 
will migrate significant distances prior to spawning, suggesting segregation of spawning sites 
from home areas.  In spring of 2007 two radio tagged, gravid, wild female pallid sturgeon were 
tracked in the Missouri River adjacent to Nebraska.  A series of flow pulses resulting from 
natural runoff from the James River and Big Sioux River occurred in mid May, at which time 
both females demonstrated rapid upstream movement, followed by slower downstream 
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movement.  The females were recaptured and the field scientists confirmed that they had 
spawned in the upstream reaches of the lower Missouri River (USGS 2007).  
 
There are observations of both sturgeon species migrating up tributaries of the Missouri River in 
the spring (Bramblett and White 2001, Peters and Parham 2007).  Bramblett and White (2001) 
found that pallid sturgeon moved upstream into the Yellowstone River from the Missouri River 
in the spring and downstream again later in the year although the pallid sturgeon did use the 
Yellowstone River in the winter as well.  They speculated that long-range spring and summer 
movements by both shovelnose and pallid sturgeon were associated with spawning activities.   
 
There is also evidence that the lower Platte River is used by sturgeon species for spawning.  On 
May 3, 2001 a wild female pallid sturgeon with late stage eggs was captured in the lower Platte 
River near Louisville (Peters and Parham 2007).  This female sturgeon was implanted with a 
transmitter and tracked.  The female remained in the general vicinity of Louisville until May 24.  
Until May 29, this fish moved at an average rate of 150 m/d, while from May 29 to June 9, 2001 
it moved at an average downstream rate of 1,940 m/d until it entered the Missouri River.  As a 
part of this study, larval sturgeon were caught on May 23, 2001 just prior to the time that this 
female moved downstream.  The larvae collected from this study was determined to be 
Scaphirhyncus, but the specific species could not be determined as larval Scaphirhyncus must be 
greater then 1 inch (25.4 mm in length) to visually determine the species.  Larval sturgeon were 
caught at several different locations, and in all but one case were in association with an increase 
in water temperature.  Between 2000 and 2004, 11 sturgeon (Scaphirhynchus spp.) larvae were 
collected  between May 15 and June 9.  Reade (2000) collected three sturgeon larvae on May 26, 
1999 and June 23 and 24, 1998.  In addition, Hofpar (1997) collected one sturgeon larva on June 
10, 1996 near Fremont, NE (RM 57).  This confirms that sturgeon species use the lower Platte 
River for spawning in the spring. 
 
In recent years, pallid sturgeon populations have been augmented by release of hatchery-reared 
fish.  Since 1994, thousands of juvenile pallid sturgeons have been released.  Despite stocking 
efforts, pallid sturgeon remain rare throughout their range, and low tag return rates have made it 
difficult to assess the success of the stocking program.   Additionally, given the time it takes for 
pallid sturgeon to reach sexual maturity, it may take decades following stocking for pallid 
sturgeon to contribute to the population through spawning.  It is important to note that in 1997, 
401 pallid sturgeon were stocked into the Platte River at the Nebraska Highway 50 bridge.  
Sturgeon for this stocking were raised at the Blind Pony Fish Hatchery in Missouri and were 
tagged with external Floy tags (Zuerlein 2007, personal communication).  In 1998, 84 age 6 
pallid sturgeon from the same hatchery were released in the Platte River at Two Rivers State 
Recreation Area (RM 40) and were tagged with passive integrated transponder (PIT) tags and 
coded wire tags.  Ten of these fish were also implanted with radio transmitters.  In 1999, 15 age 
7 pallid sturgeon were PIT tagged, coded wire tagged and implanted with radio transmitters and 
released into the Platte River at Two Rivers State Recreation Area (Snook 2001, Snook et al. 
2002).  During a study by Peters and Parham (2007) in the lower Platte River, each pallid 
sturgeon captured was evaluated, but none of these fish were originally stocked in the Platte 
River.  The pallid sturgeon captured in this study were a mix of both wild and hatchery raised 
fish released at other locations.   This indicates that both wild and stocked sturgeon from the 
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Missouri River are utilizing habitat in the lower Platte River.  Telemetry evidence confirms that 
they are moving into and out of the Platte River from the Missouri River.  
 
Continuing Threats 
 
Habitat Loss - Habitat loss and alteration is believed to be the leading cause of decline of pallid 
sturgeon and continues to threaten its existence.  Once a diverse assemblage of braided channels, 
sandbars, and backwaters, the Missouri River is now confined via bank stabilization and levee 
construction within a narrow channel of rather uniform width and swift current from Sioux City 
to Saint Louis, Missouri.  Morris et al. (1968) found that channelization of the Missouri River 
reduced the surface area by approximately 67 percent.  Funk and Robinson (1974) calculated that 
the length of the Missouri River between Rulo, Nebraska, and its mouth (~500 river miles) had 
been reduced by 8 percent and the water surface area had been reduced by 50 percent following 
channelization.  Six mainstem dams on the Missouri River without fish passage facilities block 
pallid sturgeon migrations and have inundated historic spawning and nursery areas.  The 
remaining mainstem riverine habitat between dams and downstream of the dams has been further 
altered by removal of snags, and hypolimnetic (i.e., year-round cold water) releases and an 
unnatural hydrograph.  Similar impacts to the lower Platte River can be seen with reduced high 
flows and vegetation encroachment. 
 
Sediment and sediment movement in association with variable discharges are key components of 
habitat creation in large river systems such as the Missouri, Mississippi and Platte rivers.  In 
much of the pallid sturgeon’s range, sediment had been reduced from flowing water as it settles 
out in reservoirs.  Historical high flows, which are now tempered, are important to introduce and 
transport organic material from the floodplain to the river system which maintains turbidity and 
supports the system’s productivity. 
 
Elements of the natural hydrograph (i.e., magnitude, frequency, duration, timing and rate of 
change) are essential for many life requirements of native large-river fish like the pallid sturgeon 
and paddlefish.  Throughout much of the pallid sturgeon’s range, the natural hydrograph has 
been highly altered.  Spring and early summer high flows have been shown to stimulate 
spawning activities of shovelnose sturgeon.  Hesse and Mestl (1993b) showed significant 
negative relationships between indices of river discharges due to flood control actions in the 
spring and year class development for a number of native fish in the Missouri River. Invertebrate 
reproduction, secondary productivity and behavioral migration of fish are closely tied to the 
natural hydrograph (Hesse and Mestl 1993b).   
 
Hydropeaking is another modification to the natural hydrograph.  The lower Platte River, among 
other locations, is directly impacted by hydropower peaking operation on a regular basis.  
Hydropower peaking is the operation of hydropower generating facilities to concentrate power 
generation into certain timeframes, which in turn results in rapid, large magnitude, sub-daily 
flow fluctuation in the reach below the generating facility.  These flows fluctuations on the river 
can impact water depth as dramatically as one to two feet during a peaking cycle (Figure 5).   
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Commercial Harvest - Sturgeon species, in general, are highly vulnerable to impacts from 
fishing mortality due to unusual combinations of morphology, habitats and life history 
characteristics (Boreman 1997).  Historically, pallid, shovelnose, and lake sturgeon (Acipenser 
fulvescens) were commercially harvested on the Missouri and Mississippi rivers (Helms 1974).  
Commercial harvest of sturgeon was documented in the Platte River with 310 lbs of sturgeon 
taken in 1894 (Brice 1898).   Five of the 13 states where pallid sturgeon occur, currently allow 
commercial fishing for shovelnose sturgeon.  It is difficult to distinguish between pallid and 
shovelnose sturgeon, thus accidental commercial harvest is considered a major threat to the 
pallid sturgeon.  However, surveys of anglers by Peters and Parham (2007) indicate that 
approximately 87% of sturgeon anglers can recognize the difference between the two species. 
 
Pollution/Contaminants - Pollution is a likely threat to the pallid sturgeon over much of its range.  
Various fish-harvest and consumption advisories exist or have existed as a result of manmade 
pollution from the mouth of the Big Sioux River to the mouth of the Platte River, and from near 
Kansas City, Missouri, to the mouth of the Mississippi River. 
 
Polychlorinated biphenyls (PCBs), cadmium, mercury, and selenium have been detected at 
elevated concentrations in tissue of three pallid sturgeon collected from the Missouri River in 
North Dakota and Nebraska.  Detectable concentrations of chlordane, DDT (including its 
metabolites), and dieldrin were also found.  The prolonged egg maturation cycle of the pallid 
sturgeon, combined with an inclination for certain contaminants to be concentrated in eggs, 

Figure 5.  Platte River USGS Gage No 0679600 at North Bend showing fluctuations in gage height 
September 14-21, 2007, North Bend Gage 7 Day 09-21-07 
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could make contaminants a likely agent adversely affecting development of eggs and embryos, 
or survival of fry, thereby reducing reproductive success (Ruelle and Keenlyne 1993). 
 
The exposure and effects of environmental contaminants on pallid sturgeon in the lower Platte 
River were evaluated by using shovelnose sturgeon as a surrogate species (Schwarz et al., 2006).  
Gross observations and condition indices seem to indicate that shovelnose sturgeon from the 
lower Platte River are healthy; however, histological examination of the gonads and reproductive 
biomarkers revealed potential reproductive impairment as indicated by ovicular atresia, abnormal 
estrogen to testosterone ratios, and high concentrations of vitellogenin in males.  Contaminants 
detected in shovelnose sturgeon at concentrations of concern included PCBs, selenium, and 
atrazine.  The report concluded that these contaminants may be adversely affecting sturgeon 
reproduction in the lower Platte River and that pallid sturgeon may be especially at risk to these 
contaminants because they have a more piscivourus diet, greater maximum life-span, and a 
longer reproductive cycle than shovelnose sturgeon. 
 
In the lower Platte River, the water treatment facilities of Lincoln and Omaha have potential to 
release pollutants into the river.  During a telemetry study in April,  2004, Peters and Parham 
(2007) documented that pallid sturgeon that were being tracked moved out of the Platte River 
immediately following a back-flushing operation at the MUD water treatment plant which 
released an unknown white material into the river.   According to NPDES Permit # 000906, 
MUD is authorized to discharges chemical in back-flushing operations.   
 
Hybridization – Hybridization is suspected to be a recent phenomenon that indicates limited 
habitat availability.  Carlson et al. (1985) first identified that hybridization had occurred between 
pallid sturgeon and shovelnose sturgeon in the Missouri and middle Mississippi rivers.  
Suspected hybrids also have been reported in commercial catches from the lower Missouri River 
(USFWS 1993).  As referenced in USFWS (1993), Bailey and Cross (1954) did not report 
hybrids, which may indicate hybridization is a recent phenomenon caused by man-induced 
reductions in habitat diversity and measurable changes in environmental variables such as 
turbidity, flow regimes, and substrate type (Carlson et al. 1985).  Campton et al. (2000) collected 
data that support the hypothesis that pallid and shovelnose sturgeon are reproductively isolated in 
less-altered habitats, such as the upper Missouri River. 
 
Hybridization is thought to be related to environmental degradation, because loss of habitat 
diversity inhibits reproductive isolating mechanisms among fishes, most of which have specific 
spawning requirements.  Also, the loss of total available spawning habitat forces sharing of 
suitable habitat areas by similar species, resulting in increased hybridization.   
 
Current Status 
 
The distribution of pallid sturgeon stretches 3,515 miles of river through Montana, North Dakota, 
South Dakota, Nebraska, Iowa, Kansas, Missouri, Illinois, Kentucky, Tennessee, Arkansas, 
Mississippi and Louisiana.  The U.S. Fish and Wildlife Service is committed to the recovery of 
the pallid sturgeon, and has divided its range into six recovery priority management areas 
(RPMA).  The following discusses the current known status of the pallid sturgeon for each reach. 
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RPMA 1 is the Missouri River from the headwaters of Fort Peck Reservoir upstream to the 
confluence of the Marias River, Montana (Figure 6).  According to the Pallid Sturgeon 5-Year 
Review, (USFWS 2007), the sturgeon population in this RPMA has remained relatively 
unchanged with 52 wild adult fish.  The lack of smaller pallid sturgeon suggests that spawning, 
recruitment, or both are severely limited or absent within this reach.  This area is sustained with a 
hatchery and stocking program. 
 

 
RPMA 2 is the Missouri River below Fort Peck Dam to the headwaters of Lake Sakakawea and 
the lower Yellowstone River up to the confluence of the Tongue River, Montana.  This 
population continues to decline.  Small sturgeon are absent from this reach, suggesting that 
spawning and recruitment appear to be limited.  This reach contains the Yellowstone River, a 
major tributary documented with the presence of pallid sturgeon.  In 2007, Montana fisheries 
biologists implanted two gravid female pallid sturgeons, with radio tags and followed them.  
They found that the fish moved up into the Yellowstone River near Fairview and were 
surrounded by males that were similarly tracked.  Upon recapture, they had spawned.  Larval 
nets captured just hatched sturgeon.  Additional studies are pending to determine if the larvae 
captured are pallid or shovelnose sturgeon, but this conclusively documents that sturgeon spawn 
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in the Yellowstone River, and illustrates the importance of major tributaries of the Missouri 
River and their use as spawning habitat for sturgeon species (Henckel 2007).  
 
RPMA 3 is the Missouri River from 20 miles upstream of the mouth of the Niobrara (Figure 6).  
No native wild population of pallid sturgeon are known to survive in this area, but there are 
hatchery stocked fish present.  It appears that the population in this reach is surviving and 
growing.  Additionally, two wild pallid sturgeon were caught in the mouth of the Niobrara River 
in 1964 and 1973 (Zuerlein, personal communication 2007). 
 
RPMA 4 is the Missouri River downstream of Gavins Point Dam to the Missouri 
River/Mississippi River confluence.  This stretch includes the confluence with the Platte 
River.  Population trends in this stretch are not conclusive, but captures of all size classes 
indicates that hatchery fish are contributing to the population.  There is also evidence of 
spawning in this reach.  Three larval pallid sturgeon were collected in the Lisbon Chute, just off 
the Missouri River (Krentz 2000).  Larval sturgeon, that could not be identified to species, were 
found just below Gavins Point Dam (Mestl, personal communication 2007) and in the Platte 
River (Peters and Parham 2007).  In May of 2007, a female pallid sturgeon implanted with a 
radio transmitter, spawned just upstream of Ponca State Park, in a reach of river that is 
unchannelized and a second female spawned near the Big Sioux River in late April or early May 
(USGS 2007).  A gravid female pallid sturgeon in the lower Platte River exhibited expected 
spawning migration and downstream movement (Peters and Parham 2007).  However, smaller 
fish in this reach are of hatchery origin, so it appears that natural recruitment of pallid sturgeon is 
still limited in RPMA 4 (US Fish and Wildlife Service 2005). 
 
RPMA 5 extends from the confluence of the Missouri and Mississippi River to the Gulf of 
Mexico (Figure 6).  For this stretch, population trends and status remains unknown.  Herzog et 
al. (2005) documented successful reproduction with the collection of larval pallid sturgeon in this 
reach.  Smaller size classes captured indicate that some level of recruitment is likely occurring in 
this area. 
 
RPMA 6 is the Atchafalaya distributary system to the Gulf of Mexico.  Pallid sturgeon were not 
documented in this reach until 1991.  Hybridization between shovelnose and pallid sturgeon is a 
problem, and status and trends are not conclusive at this time.   
 
Recovery Plan 
 
Due to the extreme rarity of pallid sturgeon and the large size of its range, capture information is 
extremely limited at this time.  As a result, rangewide trends have been difficult to identify and 
monitor.  The pallid sturgeon is a long-lived species, but as a consequence of the relative lack of 
known recruitment, natural mortality would cause a decline in numbers over time.  The 
magnitude of this effect cannot be calculated at this time, and the success of hatchery programs 
may compensate to an unknown degree.   The recent Pallid Sturgeon 5-year summary and 
evaluation (USFWS 2007) stated that “previously established down listing criteria are no longer 
relevant to a potential future down listing as written.”  Each recovery priority management area 
is faced with problems beyond just total population numbers and male to female ratios.  A self-
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sustaining population can not be maintained without adequately addressing identified threats.  A 
revision of the recovery plan is suggested. 
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The Platte River  
 
The Platte River headwaters are in the Southern Rocky Mountains and the Wyoming Basin.  It 
begins as two rivers: the North Platte River and South Platte River which converge near North 
Platte, Nebraska.  The Platte River extends across Nebraska where it meets the Missouri River 
near Plattsmouth.  This river system drains over 88,803 square miles (Galat et al. 2005).  For the 
purposes of this report, the lower Platte River is considered to be the area beginning at the 
confluence of the Platte and Loup Rivers near the city of Columbus, Nebraska and extends 
downstream approximately 162 km to the Missouri River near Plattsmouth.   
 
Historically, this river meandered across the state with wide shallow braided channels with 
shifting sand and gravel substrates.  In pre-settlement times, the flows of the Platte River were 
highly influenced by snowmelt in the Rockies.  In the late spring and early summer there would 
be higher discharge from snowmelt, interspersed with higher flows associated with rainfall 
events throughout the warmer months.  
 
Specialized habitats such as backwaters, sloughs, side channels, and shoreline and deep water 
habitats along the edges of sandbars and river banks are examples of the diverse habitat types 
that occur along the Platte River.  These varied features of the river provides year-round habitat 
for numerous species of plants, invertebrates, amphibians, fish and reptiles.  The presence of the 
existing variety of habitats are a reflection of the highly dynamic hydrology of the Platte River 
system.   
 
Today diversions and depletions from the system have reduced the flows and tempered flooding 
and ice flows that would have built high sandbars and maintained the open sandbar habitat, such 
that very little remains.  The Platte River basin was originally dominated by grasslands (Galat et 
al. 2005a, NRC 2005), but today approximately 90% of the land area is used for agricultural 
production.  Irrigated agriculture in the central and lower sub-basins of the Platte River in 
Nebraska consumes 1,366,400 acre-feet of surface water each year (NRC 2005).  The majority of 
this water is used to grow corn.  Due to reduced river flows, much of the Platte River is now 
narrower with densely vegetated islands.  The diversity of habitats mentioned above is much 
reduced.  There are five main-stem dams on the North Platte River.  The effects and impacts of 
these dams are difficult to quantify, but they alter water temperatures below the dams by 
releasing colder water and altering the hydrograph.  They also reduce sediment transport.  
Evidence of Lake McConaughy’s impacts is apparent from flow records.  Prior to 1943 ( 1896-
1942), at North Platte, the North Platte River averaged 2,616.8 cfs, but since has averaged 741.6 
cfs (Galat et al. 2005).  Lake McConaughy was filled in 1943, just upstream of this location. 
 
The lower Platte River still has some geomorphological characteristics similar to those of the 
historic Platte River, largely due to the influence from large tributaries.  The lower Platte River is 
a mid-size, shallow, braided river with sandbars and islands.  The width in some downstream 
areas has remained relatively constant with approximately 90 percent of the width remaining 
(Eschner et al.1983).  This is in contrast to the narrowing of the active channel that has occurred 
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Relative Contributions of Tributaries at Louisville
1954 - 2005
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Figure 7:  The relative contributions of the larger tributaries to the lower Platte River.  May 
and July statistics were based on the 80% exceedance flows (flows you expect to see in 8 out 
of 10 years) for the period or record 1954-2005.  Bank full flows are based on the 1.5 year 
bank full flows, representing higher flow events. 

at upstream sites.  Mussetter (2002) reported that along the reach bordered by the Sarpy County 
levee, a decline of 30-40 percent of stream width had occurred between 1859 and 1985.   Land-
use changes within the flood plain as well as hydrologic changes are likely both contributing 
factors in alterations of the active channel. 
 
The lower Platte River’s hydrograph and base flow benefit from the influence of the groundwater 
fed Loup and Elkhorn rivers, which are considered to have some of the most stable flows when 
compared to rivers worldwide (Bentall 1989).  Salt Creek is also a large tributary to the lower 
Platte River.  The flows from these large tributaries are a key component of the more stable, 
higher flows, and more natural stream characteristics seen in the lower Platte River, relative to 
the rest of the Platte River (Figure 7).  However, this stretch of river should not be considered 
unaltered or pristine.  It has been highly altered due to decreased base flows, decreased flood 
events, residential flood control levees, bank stabilization, timber encroachment and other 
development along its banks over time. 
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Figure 8:  Median mean daily flow in the Platte River at Duncan, Nebraska, in 1895-1909 vs. 
1975-98.  (Source: USGS gage data, as presented in Platte River FEIS (2006)). 
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The lower Platte River has water temperatures that range from near 0 °C in January (Peters et al. 
1989) to temperatures over 40 °C recorded in June, July, and August.  USGS records document 
typical pH values of 8.0, alkalinity of 153.5 mg CaCO3/L, nitrate nitrogen of 1.35 mg/L and 
phosphate phosphorous of 0.73 mg/L (Galat et al. 2005a).  In summer months, water 
temperatures increase with a decrease in discharge. 
 
Evidence of the reduced flows from the central Platte River can be seen at a USGS gage near 
Duncan which is just upstream of the Loup confluence.  Figure 8 illustrates how the hydrograph 
has changed drastically with development of the Platte River upstream from the Duncan gage.  A 
smaller spring flood in March followed by a larger pulse in May and June were characteristically 
observed in records prior to 1910.  More recent data suggests a highly altered hydrograph with 
little to no flood pulse.   

 
To understand the current status of the central Platte River at Duncan, statistics were generated 
from January 1, 1954 to December 31, 2005.  At this location, the annual median flow was 1,250 
cfs.  The river flow was zero (dry) 3% of the time, and this most often occurred in August and 
September.  For annual peak flows, the Platte River near Duncan exceeded 4,280 cfs in 8 out of 
10 years, 7,000 cfs in 5 out of 10 years, and 13,800 cfs in 2 out of 10 years.  The monthly flows 
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that occur 80% of the time are displayed in Figure 9.  Every 1.5 years there was a small flood 
event that approached a peak of 7130 cfs lasting 32 days and was centered in late May. Once 
every ten years a large flood would peak in late April near 22,500 cfs and last nearly 2 months 
(54 days) from beginning rise to return to low stable flow conditions. A description based on the 
median Environmental Flow Characteristics (EFC) at this location resulted in the river as having 
the highest stable flows in March (1,618 cfs) dropping to lows in August (259 cfs) and with little 
change in discharge between October and January (1,000 cfs to 1,100 cfs). The Coefficient of 
Dispersion (CD) is an index that illustrates whether the river is rising and falling with a “natural 
pattern,” with values closer to 1 being “natural” (additional information will be provided with 
final Parham report).   Flows from the central Platte have a relatively normal pattern in March 
and April with values as high as 0.7 and 0.9 respectively.  However in July and August CD 
values are 2.6 and 3.3 respectively, meaning that the drop in water levels is likely due to 
withdrawals upstream, not from natural variation.  This index does not take into account the 
historic hydrograph prior to 1954.  The Low to Median Flow Ratio (LMR) is an index that 
provides a measurement of base flow (groundwater) as opposed to runoff.  The LMR value at 
Duncan was 0.34 in March and dropped to 0.0 in July and August, meaning in early spring 1/3 of 
the flows in the river were due to groundwater, but that in mid summer, only runnoff events 
provide flows at this location (Table 3).  On an annual basis, the base flow was estimated to be 
3% of the mean flow (Parham 2007). 
 
 

 
 
 
 
 

Duncan Gage 80% Exceedance Flows
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Figure 9:  Flows at the Duncan Gage based on the 1954 – 2005 period of record expected to 
occur 8 out of every 10 years (80% exceedance flows) 
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Table 3:  Coefficient of Dispersion (CD) and Low to Median Flow Ratio (LMR) at the Duncan 
Gage (January 1, 1954 to December 31, 2005). 
 
  Jan Feb March April May June July Aug Sept Oct Nov Dec 
CD 0.96 0.89 0.74 0.87 1.38 2.17 2.6 3.26 3.3 1.57 1.09 0.97 

LMR 0.35 0.35 0.34 0.31 0.17 0.04 0 0 0 0 0.1 0.28 
 

Tributaries to the Lower Platte 

Loup River- The Loup River basin is defined as the area of central Nebraska that drains into the 
Loup River above its confluence with the Platte River.  The total basin area includes 
approximately 15,200 square miles. Major tributaries of the Loup River include Beaver Creek, 
the Calamus River, the Cedar River, the Dismal River, Mud Creek, the Middle Loup River, the 
North Loup River, and the South Loup River.  Baseflow in the streams in this basin are supplied 
primarily by ground water discharge with additional contributions from precipitation.  

Although the source of water in these streams is relatively consistent, development has impacted 
Loup Basin flows.  There are approximately 15,824 registered wells as of October 1, 2005, and 
1,200 surface water appropriations (DNR 2006).  The number of new wells and surface water 
appropriations has grown steadily over the last 20 years, and it is reasonable to expect this trend 
to continue.  The impacts of current water use has not been fully realized due to lag effects.  
According to the 2006 DNR Annual Report, the lag impact from depletive ground water wells 
within the legally defined hydrologically connected aquifer, shows that an additional 95 cubic 
feet per second of daily depletion can be expected from the Basin due to the effect of lag impact 
from existing wells.  In addition to consumptive use, water is being diverted through a series of 
surface water canals, including the Burwell-Sumter Canal, Farwell Main Canal, Farwell South 
Canal, Middle Loup Canals, Mirdan Canal, Ord-North Loup Canal, Sargent Canal, Taylor-Ord 
Canal and the Loup Power Canal.   

The annual median flow for the Loup River near Genoa was 120 cfs (for the period of record 
1954 – 2005).  The flows were zero about 1% of the time.  Annual peak flows for the Loup River 
near Genoa exceeded 6,060 cfs in 8 out of 10 years, 8,880 cfs in 5 out of 10 years, and 16,200 cfs 
in 2 out of 10 years.  Every other year there would be a small flood event that would approach 
12,500 cfs lasting 23 days and centered in early May. Once every ten years a large flood would 
peak in mid June near 38,600 cfs and last 3 weeks from beginning rise to return to low stable 
flow conditions.  This gage is downstream of the intake for the Loup Power Canal, and therefore 
is influenced by both seasonal flow and the amount of water necessary for power production.    

The Loup River Power Canal returns flows to the Platte River approximately 1-2 miles 
downstream of where the Loup River itself enters the system.  The Loup River Power Canal 
withdrew an annual median flow of 1,800 cfs.  Most months the median flow was between 1,200 
and 1,900 cfs.  This gage reflects a highly modified system, so fewer statistics were generated for 
this gage. 
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Contributions of the Loup River System to the lower Platte River can be seen at the gage near 
North Bend, which is the first gage site downstream of the Loup River confluence.  The annual 
median flow was 3,630 cfs.  There were no days with zero flow for the period of record (1954 – 
2005).  The monthly flows that occur 80 percent of the time are displayed in Figure 10.  Every 
1.5 years there would be a small flood event that would approach 21,280 cfs lasting 35 days and 
was centered in mid May. Once every ten years a large flood would peak in late April near 
64,900 cfs and last nearly 1.5 months (46 days) from beginning rise to return to low stable flow 
conditions.  The median Environmental Flow Characteristics (EFC) for the lower Platte River 
near North Bend, NE described the river as having the highest stable flows in March and April 
(near 4,300 cfs) dropping to lows in August (1,815 cfs) and with another peak in November 
(3,545 cfs). At this location the CD value was 0.6 in March and 1.3 in July, indicating much 
more natural fluctuations when compared to the Duncan site.  The most stable flows were in 
March and April.  LMR values ranged from 0.54 in March to 0.26 in August, meaning that in 
March just over half of the flows were from groundwater (baseflow).  Annually, baseflow was 
19% (Parham 2007).   Currently, in the drier summer months, most of the flows after the North 
Bend gage comes from the Loup River system and the Elkhorn River.  The Loup River, on 
average, contributes 34% of the discharge annually for the lower Platte River, (Peters and 
Parham 2007).   

 
Table 4:  Coefficient of Dispersion (CD) and Low to Median Flow Ratio (LMR) at the North 
Bend Gage (January 1, 1954 to December 31, 2005). 
 
  Jan Feb March April May June July Aug Sept Oct Nov Dec 
CD 0.77 0.66 0.6 0.6 0.86 1.3 1.3 1.16 0.93 0.73 0.5 0.74 

LMR 0.39 0.45 0.54 0.56 0.46 0.4 0.22 0.26 0.37 0.51 0.52 0.32 
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Figure 10:  Flows at the North Bend Gage that occur 8 out of 10 years for the period of record 
from 1954 – 2005 (80% Exceedance Flows). 
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Hydrocycling 

The Loup Public Power District (LPPD) has a hydropower station near Columbus, Nebraska that 
utilizes water diverted from the Loup River.  LPPD has been generating hydropower since 
March 5th, 1937.  The Loup River near Genoa (USGS gage location) has highly modified flow 
characteristics since it is downstream of the intake for the Loup Power Canal.  Loup Public 
Power (LPPD) utilizes a form of hydropeaking to generate power, where water is stored and 
passed through the station into lower-lying watercourses.  This leads to frequent, regular 
alteration between rising and falling flow rates which differs fundamentally from the natural 
flow regime (Figure 11). Hydropeaking impacts the hydraulics of the system through rapid and 
significant changes in discharge, velocity and bed stress.  It also impacts the chemical and 
physical water quality as the diurnal cycle of turbidity and temperature is impacted, and the 
morphology of the river is also altered through changes to the sediment load.  The two terms 
hydrocycling or hydropeaking may have different definitions, but the impacts of frequent 
fluctuations in the flow regime remain significant to the riverine ecosystem, regardless of the 
definition used.   

The preponderance of research in other river systems affected by hydropeaking clearly describes 
impacts to various biological resources.  Aquatic invertebrates and terrestrial invertebrates that 
use gravel bars, and native fish populations have been documented to be impacted by 
hydropeaking (Gersich and Brusven 1981, Danks 1991, Cereghino and Lavandier 1998, 
Cereghino et al. 2002, Van Looy et al. 2007, Troelstrup and Hergenrader 1990, Freeman et al. 
2001).  Results in the lower Platte River (Peters et al. 1989) report that macroinvertebrate 
colonization and production along hard materials and woody and plant debris was impacted by 
repeating water level fluctuations as occurs with diel discharges from LPPD hydropeaking 
activities.  
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The severity of impacts to early life stages of fish, and to those species most immediately 
available to least terns and pallid sturgeon, is of particular concern.  Hydrocycling exacerbates 
these affects on fish and macroinvertebrates by introducing a fluctuating hydrograph on a daily 
basis that alternately floods and dewaters areas of the active channel.  In studies in the lower 
Platter River, macroinvertebrate colonization and subsequent densities of such fluctuating zones 
has been shown to be significantly reduced when compared to areas of stable inundation.  During 
the parts of the daily hydrocycle where water releases are shut off, the reduced water flow will 
recede from bank lines leaving mainly areas of inundated sand habitats which have relatively low 
productivity levels of macroinvertebrates.  Due to the rapid fluctuation in water levels associated 
with hydrocycling, many fish become isolated into disconnected backwaters, pools and channels 
that are susceptible to water quality changes, susceptibility to disease and increased predation.  
Overall, effects of hydrocycling operation on the reproductive success of the fish community are 
generally negative and most pronounced from mid-spring through the summer. 

The availability of invertebrates supported by moist riverine sandbar habitat is important to 
piping plovers nesting along the central Platte River, whether the plovers are nesting on river 
sandbars or on adjacent sandpits.  As a result, there exists significant potential for adverse 
impacts.  As mentioned in the species status section of this document, piping plovers forage 
visually for invertebrates in very shallow water associated with moist substrates.  Evidence 
suggests that hydropeaking decreases the number of taxa and density of invertebrates in shallow 
water and that some taxa such as ephemoptera and trichoptera are extremely intolerant to the diel 
fluctuations (Troelstrup and Hergenrader 1990).   

Figure 11.  Platte River USGS Gage No 0679600 at North Bend showing fluctuations in gage height 
September 14-21, 2007, North Bend Gage 7 Day 09-21-07 
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Sandbars are fundamental to least tern and piping plover nesting.  The practice of hydrocycling 
raises water levels in a cyclic pattern and potentially inundates areas of sandbars that might 
otherwise provide tern and plover nesting habitat under an appropriate flow regime.  
Hydropeaking may also expedite sandbar erosion.  Several kinds of fluvial processes can 
destabilize/erode sandbars.  Erosion is caused by shear stresses exerted by river flows and 
corresponding entrainment of sediment, and by the erosive effect that wave action can have on 
sandbars (Bauer and Schmidt, 1993).  A third sandbar erosion process is driven by groundwater 
fluctuations resulting from short-term changes in river stage (e.g., during hydrocycling).  Studies 
of sand beaches/bars along the Colorado River in Arizona below Glen Canyon Dam suggest that 
these features are prone to erosional episodes that occur over a matter of hours and are associated 
with dam operations, including the diurnal hydropeaking of flows (Werrel et al., 1991; Dexter 
and Cluer, 1999). 
 
LPPD has a water right to divert up to 3,500 cfs of flow from the Loup River above Genoa into 
their canal system headworks (located roughly 25 miles upstream of Columbus).  According to 
an agreement between LPPD and the Commission, LPPD always passes a minimum of 50-100 
cfs of Loup River flow past their point of diversion.  However, it is relatively rare for flows of 
3,500 cfs to be available at their point of diversion (perhaps only 10-20 days in a typical year).  
Thus, the majority of the year, LPPD is diverting all but 50-100 cfs of the Loup River flow.  
LPPD’s average annual intake at the headworks is estimated to be 2,200 cfs. 
 
The hydropower operation also has significant impacts to the amount of sediment that passes 
down the river, which is an important component of the river ecosystem.  Due to the reduced 
velocity of diverted flow, the suspended sediment carried by the Loup River quickly settles out 
in LPPD’s canal system, beginning immediately below their headworks along a two-mile-long 
settling basin.  An annual dredging operation removes sediment from the canal system and piles 
the sediment (mostly medium to fine sand) on adjacent lands.   
 
Elkhorn - The Elkhorn River is located in northeast and north-central Nebraska and joins the 
Platte River near Gretna.  The Elkhorn River Basin includes approximately 7,000 square miles.  
Major tributaries to the Elkhorn River includes the South and North Forks of the Elkhorn River, 
Logan Creek and Maple Creek.  The flows of the Elkhorn River are largely uncontrolled by 
reservoirs.  Baseflow in this basin is driven by groundwater discharge, with the punctuated 
spikes in flow by the addition of precipitation.  Based on National Wetland Inventory data, there 
are more than 26,000 acres of wetlands associated with the Elkhorn River (LaGrange 2005). 
 
Portions of this basin are highly developed.  There are 12,441 registered ground water wells and 
550 surface water appropriations as of October 1, 2005 (DNR 2006).  Calculations of the lag 
effect estimated that an additional 40 cfs of daily depletion will occur in this Basin with no 
additional wells.  Although some areas of this basin have limited potential for additional wells 
due to the geology of the area, based on current trends, it is probably reasonable to expect 
additional ground water and surface water use in the basin.   
 
The Elkhorn River is the second largest tributary of the lower Platte River.  On an annual basis, 
the median flow of the Elkhorn River near Waterloo (gage on the Elkhorn River) was 861 cfs.    
Median monthly flows in the Elkhorn River were highest from March to June with the peak in 
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June at 1,620 cfs. Figure 12 displays the flows that occur 80% of the time.  Every 1.5 years there 
would be a small flood event that would approach 16,700 cfs lasting 35 days and centered in 
early June. Once every ten years a large flood would peak in early April near 41,000 cfs and last 
nearly 50 days from beginning rise to return to low stable flow conditions. The median 
Environmental Flow Characteristics (EFC) described the river as having the highest stable flows 
in April (1,040 cfs) dropping to lows in September (503 cfs) and not rising substantially until the 
following March. The coefficient of dispersion (CD) and LMR suggested a stable base flow and 
a river that is rising and falling in a relatively natural fashion.  The CD had values around 0.9 to 
1.6, which relative to other locations along the lower Platte River, remain close 1.  The LMR had 
values of  0.28 in July to 0.47 in October suggesting that consistently there is base flow from 
groundwater.  Table 5 displays the monthly CD and LMR from the Waterloo Gage.  On an 
annual basis, the base flow was estimated to be 26% of the mean flow. 
 
Table 5:  Coefficient of Dispersion (CD) and Low to Median Flow Ratio (LMR) at the Waterloo 
Gage (January 1, 1954 to December 31, 2005). 
 
  Jan Feb March April May June July Aug Sept Oct Nov Dec 
CD 0.93 1.11 1.09 1.32 1.3 1.59 1.22 0.94 0.98 0.94 0.8 0.83 

LMR 0.45 0.33 0.37 0.46 0.34 0.29 0.28 0.33 0.38 0.47 0.46 0.41 
 

 

Salt Creek - The Salt Creek basin drains 1,645 square mile of southeastern Nebraska, 
encompassing the City of Lincoln. This basin is highly developed and contains ten artificial 
flood control Salt Creek Reservoirs which create 4,289 surface acres of water.  Salt Creek begins 

Figure 12:  Elkhorn River (Waterloo Gage) flows that occur 8 out of 10 years based on the 
period of record from 1954 – 2005 (80% exceedance flows). 
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south and west of Lincoln as a meandering stream, but becomes channelized as it wraps through 
the city.  Lincoln also discharges treated sewage water into this creek and all run-off from streets 
discharge into the system.  Major tributaries include the Little Salt Creek, Oak Creek, Wahoo 
Creek and Rock Creek. This area is dominated by urban development and agriculture.  Wetlands 
associated with Salt Creek are mostly saline; however some freshwater wetlands are also present.  
A categorization project for the eastern saline wetlands indicated that there were 3,244 acres 
remaining, but many of these wetlands are highly degraded.  The source of the salinity is not 
understood, but it’s postulated that groundwater inflow passes through a rock formation 
containing salts deposited by an ancient sea (LaGrange et al. 2003)   

Salt Creek is the largest tributary of the lower Platte River that drains into the river from the 
South.  It is much smaller than the Loup or Elkhorn rivers with an annual median flow of 146 cfs 
at the Greenwood gage.  The flows that occur 80 percent of the time are displayed in Figure 13.  
Every 1.5 years there would be a small flood event that would approach 9520 cfs lasting 20.5 
days and centered in late June. Once every ten years a large flood would peak in early July near 
33,750 cfs and last nearly 78 days from beginning rise to return to low stable flow conditions. 
The median Environmental Flow Characteristics (EFC) for Salt Creek near Greenwood, NE 
described the river as having relatively stable flows all year ranging from a high of 168 cfs in 
March to a low of 99 in October. On an annual basis, the base flow was estimated to be 27% of 
the mean flow.   The CD index ranges from 0.65 to 1.8 indicating that there is some fluctuation, 
but is rising and falling in a relatively natural fashion.  The LMR remains relatively stable.  
Table 6 displays the CD and LMR values from the Greenwood Gage on Salt Creek.  Annually, 
the base flow was estimated to be 27% of the mean flow.   
 
Table 6: Coefficient of Dispersion (CD) and Low to Median Flow Ratio (LMR) at the 
Greenwood Gage Gage (January 1, 1954 to December 31, 2005). 
  

  Jan Feb March April May June July Aug Sept Oct Nov Dec 
CD 0.83 0.94 1.07 1.27 1.73 1.8 1.24 0.89 0.83 0.83 0.74 0.65 

LMR 0.33 0.36 0.36 0.39 0.29 0.32 0.33 0.44 0.41 0.44 0.47 0.43 
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Cumulative Impact of Tributaries at Louisville - Contributions of the flow for the lower Platte 
River from all tributaries can be evaluated at the Louisville gage.  The semblance of a natural 
hydrograph can still be seen at the Louisville gage, especially when compared to the Duncan 
gage.  A spring rise and a late summer low were clearly observed in the monthly flow data 
(Figures 14 - 15).  The median annual discharge at this gage is 5,230 cfs.   Every 1.5 years there  
would be a small flood event that would approach 39,800 cfs lasting 25 days and centered in mid 
June. Once every ten years a large flood would peak in mid May near 114,000 cfs and last nearly 
3 months (83 days) from beginning rise to return to low stable flow conditions.  The median 
Environmental Flow Characteristics (EFC) for the lower Platte River near Louisville, NE 
described the river as having the highest stable flows in March (6,360 cfs) dropping to lows in 
August (2980 cfs) and rising again to peak in the next March. On an annual basis, the base flow 
was estimated to be 24% of the mean flow. The annual CD 0.93 and LMR (0.28) values reflected 
a large base flow component to the Platte River’s discharge.  Table 7 displays the monthly CD 
and LMR values from the Louisville Gage.   
 
Table 7: Coefficient of Dispersion (CD) and Low to Median Flow Ratio (LMR) at the Louisville 
Gage (January 1, 1954 to December 31, 2005). 
 
  Jan Feb March April May June July Aug Sept Oct Nov Dec 
CD 0.79 0.79 0.65 0.73 0.89 1.24 1.23 1.18 1.01 0.93 0.62 0.73 

LMR 0.44 0.47 0.53 0.54 0.38 0.35 0.22 0.28 0.33 0.51 0.54 0.33 

Figure 13: Salt Creek (Greenwood Gage) flows that occur 8 out of 10 years based on the 
period of record from 1954 – 2005 (80% exceedance flows). 
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The effects of current development and alterations have not been entirely realized at this point in 
time, and there is anticipated to be less water in the lower Platte River due to the lag effect.  The 
Nebraska Department of Natural Resources has calculated that, “The total calculated depletion at 
North Bend includes future depletions from the Loup River Basin, and the Platte River Basin and 
the total calculated future depletion at Louisville includes the future depletions from the Loup 
River Basin, Elkhorn River Basin and Platte River.  The sum of those depletions (i.e., due to lag 
effects) results in a total depletion in the year 2030 of 110 cfs daily at North Bend and 310 cfs 
daily at Louisville, if there is no new well development.  These estimates are based only on wells 
within the legally defined hydrologically connected aquifer (DNR 2006).  
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Figure 14: Lower Platte flows at the Louisville Gage that occur 8 out of 10 years based on 
the period of record from 1954 – 2005 (80% exceedance flows). 
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Least Terns and Piping Plovers in the lower Platte River 
 
Least terns and piping plovers have a reproductive strategy that in Nebraska is dependent upon 
highly dynamic riverine systems, which results in ephemeral habitat.  In years with high flows, 
nests might be inundated depending on the timing of high flows, but new sandbars would be 
created.  Floods, such as those on the Platte River in 1983 and 1993, scoured existing sandbars, 
replenished sand, removed vegetation and created new sandbars.  In other years, low and average 
flows provided ideal nesting conditions on exposed sandbars, surrounded by water (Sidle et al. 
1992, Kirsch and Sidle 1999).  During a drought period, existing sandbars may sustain for a time, 
but will slowly become vegetated, and will no longer provide adequate quality nesting habitat for 
terns and plovers.   
 
Historically, several river systems in eastern Nebraska provided substantial habitat that supported 
large numbers of least terns and piping plovers.  Natural variability across a large geographic 
scale in these systems increased the likelihood that quality habitat was available at some 
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Figure 15:  Average annual hydrograph for the Platte River at Louisville (USGS Gage No. 
06805500) based on the recorded mean daily flows from 1954 through 2000  

(Mussetter Engineering, Inc. January 2000) 
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locations.  Today, most of Nebraska’s major rivers have been altered, and nesting habitat is 
becoming scarce.  
 
The Platte River from Keith County to the confluence of the Missouri River has a long history of 
use by nesting terns and plovers.  The historical seasonal and interannual flow variation within 
the framework of a shallow, braided river with sandy and gravel substrate and were an ideal 
combination for creating least tern and piping plover nesting habitat.  In the late 1980’s, Sidle et 
al. (1988) documented that the Platte River supported approximately 13% of the interior least 
tern population.  Numbers have fluctuated over the years with changing river conditions.  The 
Platte River in Nebraska has accounted for a high portion of least terns (6.2-13.6 percent) 
(Kirsch and Sidle 1999, Jones 2001).  Recent, more rigorous surveys dedicated to the interior 
least tern in 2005 suggest that the Platte River system numbers have declined and now supports 
4.4 percent of the population (Lott, 2005), which accounts for  7% of the Platte River recovery 
goal.  
 
In the late 1980’s, the Platte River provided nesting habitat for 9% of the piping plover 
population of the northern Great Plains (USFWS 1988) with 2,137 to 2,684 adult plovers in the 
Northern Great Plains/Prairie region, 28 adults in the Great Lakes region, and 1,370 to 1,435 
adults along the Atlantic Coast (Haig and Oring 1985) (USFWS 2000).  The International Piping 
Plover Censuses provide the most reliable information on rangewide population trends and was 
conducted in 1991, 1996, 2001 and 2006.  These surveys indicate a range wide decline for most 
years in the northern Great Plains/Prairie Canada population (Ferland and Haig 2002, Plissner 
and Haig 1992, Plissner and Haig 1997).  Preliminary results from the 2006 International Piping 
Plover Census suggest that the U.S. Great Plains/Canadian Prairie region had 4700 birds, which 
could indicate an increase in this population.  However, these numbers are not finalized, as data 
verification is not complete (Elliott-Smith 2007, personal communication).    
 
The Platte River has been altered and the natural dynamics that recreate the ephemeral habitat 
that least terns and piping plovers depend on has been diminished or eliminated.  Accordingly, 
tern and plover numbers have declined as riverine nesting habitat decreases and nesting birds 
then are restricted to artificial, non-riverine habitats such as sandpits.  Least terns are now 
extirpated as a breeding species within the central Platte River upstream of the Loup River, due 
to modifications made to the Platte River’s form and function (NGPC database) (Figure 16).    
As with the least tern, the piping plover is now extirpated as a breeding species from river sites 
from the central Platte River from Columbus to Lexington and over much of the central Platte 
River (Figure 17).  Since 1999, there has been no successful reproduction in this stretch of the 
river channel, with the exception of two restored river sites near Gibbon.   
 
The terns and plovers are still present and routinely use the river for foraging, but are primarily 
utilizing sandpits near the river for nesting and have also taken advantage of low water levels at 
Lake McConaughy.  Sandpits are currently providing temporary habitat, but as mentioned in the 
species section of this document, without intensive management, sandpits are essentially 
biological sinks, and may accelerate population decline either locally or regionally if birds 
immigrate to these poor quality sites.  Locations such as Lake McConaughy also provide only 
temporary habitat.  Additionally, sandpits are ephemeral, and eventually are converted to 
housing developments or become overgrown after mining stops. 
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Figure 16:  Number of least tern nests recorded at river sandbars (cross-hatched bars), 
industrial sandpits (black bars), and managed sandpits (white bars) on the central Platte River 
system from Lexington to Grand Island during two 4-year periods.  Graphic shows decline and 
eventual extirpation of breeding least terns on the river and sole use of sandpits as nesting sites.  
The majority of nesting least terns in this stretch now occurs at heavily managed sandpits.   
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The lower Platte River still has least terns and piping plovers nesting on sandbars in the lower 
Platte River, due to the remaining semblance of the natural hydrograph in portions of the lower 
Platte River.  The stretch of the Platte River benefits from flow and sediment contributions of the 
Loup River, Elkhorn River and Salt Creek, and the remaining inputs from the central Platte River 
which when combined with flows from the much reduced central Platte River’s reach, are now 
the foundation of the hydrograph as we see it today.  As such, while substantial water resource 
development has significantly altered the hydrograph of the lower Platte River, it continues to 
retain a semblance of the seasonal and interanual flow patterns with higher spring flows.  
 
Since 1987, the Commission has coordinated a standardized least tern and piping plover survey 
along the lower Platte River from Columbus to Plattsmouth that includes both the river and 
sandpits.  Data from these surveys suggests least tern numbers, overall, have remained relatively 
stable when including both river and sandpit use during this 20 year period on the lower Platte 
River, but that Piping Plovers have declined (Figure 18-19). 
 

 

0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

19
87

19
88

19
89

19
90

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

Figure 18.  Total nesting least tern population of the lower Platte River, 
including nesting at both sandpits and riverine sites. 
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While there is some semblance of a natural hydrograph, the lower Platte River has been altered 
and the evidence can be seen in least tern and piping plover trends.  It is well established that 
when riverine sites disappear, least terns and piping plovers nest in alternate locations, but in 
Nebraska the alternate options are limited and suboptimal.  The change in nesting locations from 
riverine to sandpit exemplifies the altered hydrologic regime and declining habitat.   As seen in 
the central Platte River, the gradual relocation of birds from the river sandbars to sandpits is 
beginning in the lower Platte River (Figures 20 - 23).  
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Figure 19:  Total nesting piping plover population of the lower Platte River 
including nesting at both sandpits and riverine sites. 
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Figure 20:  Percentage of piping plovers nesting on the river compared to total nesting 
locations, including both sandpits and riverine sites. 

Figure 21.  Percentage of least tern nesting on river sites compared to the total (both 
riverine and sandpit sites) lower Platte River nesting population. 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

19
87

19
88

19
89

19
90

19
92

19
93

19
94

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07



DRAFT 
10-19-2007 

 55 

 
 

 
 
These two bird species have limited riverine habitat available in Nebraska, and maintaining the 
little habitat that remains, is critical.  The lower Platte River provides valuable nesting habitat for 
least terns and piping plovers.  In a system that has been highly degraded, with limited available 
habitat, an area that has 38% of the least terns nesting in Nebraska and 12% of the piping plovers 
of Nebraska it is important and necessary to maintain for the recovery of the species (Figure 24). 
 

Figure 22.  Number of adult least terns nesting on sandbars in the lower Platte River. 
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Figure 23: Adult piping plovers using sandbars in the lower Platte River. 
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Figure 24:  A) Proportion of all least terns recorded in Nebraska occurring on individual river 
systems (Missouri River excluded) based on 1991, 1995, 2001, and 2005 survey results (Lott 2006, 
NGPC database).   B)  Proportion of all piping plovers recorded in Nebraska occurring on individual 
river systems (Missouri River excluded) based on 1991, 1996, 2001, and 2006 International Piping 
Plover Survey results (Ferland and Haig 2002, Plissner and Haig 1992, Plissner and Haig 1997, and 
NGPC database).   Note:  Upper Platte River includes Lake McConaughy and Missouri River is not 
considered.   
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Pallid Sturgeon in the lower Platte River 
 
The pallid sturgeon is an ancient fish species that has adapted over time to the dynamics of large 
riverine systems.  As stated in the Species Section, scientists are just beginning to understand 
much of the natural history of this elusive, rare species.  The pallid sturgeon depends on deeper, 
turbid waters with higher velocity.  Within large river ecosystems, the pallid sturgeon likely used 
the braided channels and took advantage of the irregular flow patterns which created extensive 
microhabitat diversity.  This species is capable of moving large distances, so it is likely that 
historically it would move to areas of suitable habitat within the matrix of habitats that composed 
the Missouri and Mississippi Rivers and their major tributaries.  This large fish is influenced by 
many factors including temperature and velocity when selecting microhabitats.  Evidence 
suggests that the pallid sturgeon, much like its close relative the shovelnose sturgeon, utilize 
major tributaries such as the Platte River in the spring for reproduction and will also use other 
major tributaries at other times of the year as well (Bramblett and White 2001; Peters and 
Parham 2007; Snook 2001). 
 
Throughout the entire range of the pallid sturgeon, there is currently very little evidence of 
spawning.  Larval pallid sturgeon are rarely captured and in some areas there is limited evidence 
of recruitment of young pallid sturgeon into the population.  RPMA 4, which contains the Platte 
River confluence, does have juvenile pallid sturgeon surviving and limited evidence of 
successful spawning, which is not the case in other stretches of the pallid sturgeon range. The 
pallid sturgeon population in the upper portion of the species range exhibits little or no 
recruitment, and the population in the lower portion of the range suffers from a high degree of 
hybridization with shovelnose sturgeon.  It is this middle section of the species range which may 
have the greatest overall potential for maintaining the continued existence, and eventual recovery 
of this species. 
 
The Platte River is the only tributary below Gavins Point Dam that originates in the Rocky 
Mountains and delivers runoff from mountain snowmelt to the lower basin.  The stretch of the 
lower Platte River benefits from flow and sediment contributions of the Loup River, Elkhorn 
River and Salt Creek, and the remaining inputs from the central Platte River which when 
combined with flows from the much reduced central Platte River’s reach, are now the foundation 
of the hydrograph as we see it today.  As such, while substantial water resource development has 
significantly altered the hydrograph of the lower Platte River, it continues to retain a semblance 
of the seasonal and interanual flow patterns with higher spring flows.  A review by the National 
Research Council (2005) found that the lower Platte River contains the habitat with a flow 
regime most similar to the original, unaltered habitat of pallid sturgeon.   
 
It is difficult to quantify how many pallid sturgeon are using the lower Platte River, but Peters 
and Parham (2007) estimated that there are 23,000 to 69,000 shovelnose sturgeon in the lower 
Platte River.  Low catch rates of pallid sturgeon make these types of estimates difficult, but the 
use by the closely related shovelnose sturgeon illustrate the importance of the lower Platte River 
to sturgeon species.  The relative density of the Platte River population can also be estimated 
when comparing catch rates between Platte River work and the extensive Missouri River 
sampling.  Peters and Parham in 2004 captured 6 hatchery reared pallid sturgeon in the lower 
Platte River while Krentz et al. (2005) had a total of 91 recaptures from all of the RPMA 4, 
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meaning that there were 1 recapture for every 2.1 miles of river in the Platte River and 1 
recapture per 8.8 miles of Missouri River. Although population estimates are difficult to achieve,  
“The importance of the lower Platte River for pallid sturgeon has been documented (Snook 2002, 
Swigle 2003).   
 
Peters and Parham (2007) conducted extensive analysis of pallid sturgeon habitat as related to 
flows in the lower Platte River.  They found that in the lower Platte River, pallid sturgeon were 
most frequently captured in the deepest and swiftest runs of the river.  Pallid sturgeon selected 
areas with a depth greater than 0.8 m (2.6 ft) with an average depth of approximately 1.6 m (5.3 
ft) and a mean column current velocity of 0.8 m/s (2.6 ft/s).  They appear to target areas with 
complex microhabitats as the deep runs where pallids were captured were typically within 50 to 
100 m (164 – 328.1 ft) of shallow and exposed sandbars.  Pallids were captured when water 
temperatures were between 10ºC and 17ºC (50°- 62°F).  These temperatures coincide with the 
temperatures reported for sturgeon spawning in a hatchery environment. 
 
These areas of the river that provide suitable habitat will occur within the matrix of various 
depths and velocities throughout the lower Platte River when there is adequate flow.  For the 
pallid sturgeon to be able to utilize these areas of suitable habitat, the river must be suitably 
connected for the sturgeon to access the habitat and move through the system as necessary.  It is 
particularly important for spawning sturgeon, as at certain times of the year, they must be able to 
move and seek out spawning habitat and also have sufficient flows to navigate out of the lower 
Platte. 
 
The lower Platte River may be one of the few locations in which pallid sturgeon spawn and find 
refuge and available habitat at other times of the year.  Within the degraded middle section of the 
pallid sturgeon range, the lower Platte River contains the most intact remaining habitat in terms 
of hydrology and physical habitat, even though those characteristics have declined significantly 
(NRC 2005).  The lower Platte Rive has habitat characteristics that researchers typically 
associate with sturgeon spawning.  These characteristics include sandy substrate, shallow areas 
for foraging in addition to deeper areas, velocity, temperature, a seasonal hydrograph with 
appropriate depths and connectivity.   
 
Suspended sediment concentrations in the lower Platte River increase three- to four-fold during 
the spring.  Concentrations during spring average about 1,100 to 1,500 milligrams/liter (mg/l) 
(USGS, Louisville gage 1972 to 1976), which is higher than that of the Missouri River at 
Omaha.  These springtime sediment concentrations are equivalent to those found in the 
Yellowstone River, where other pallid sturgeon populations are concentrated and spawning has 
been documented.  The high flows during spring and early summer deliver about 80 percent of 
the total annual amount of suspended sediment in the lower Platte River.  The high sediment load 
and discharge produces in-channel fish habitats (i.e. sandbars, backwaters, and pools) in the 
lower Platte River that are lacking or in extremely short supply in the channelized Missouri 
River. 
 
Several factors make a strong argument that pallid sturgeon are using the lower Platte River for 
spawning.  The most compelling is the fact that larval sturgeon less than one day old have been 
sampled in the lower Platte River and have been captured in multiple years during May and June.  
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This confirms that sturgeon (although the larvae could be either shovelnose or pallid) are 
spawning as far upstream as the US Highway 6 bridge (Peters and Parham 2007) and possibly as 
far upstream as the Elkhorn River (Hofpar 1997).  Given that pallid sturgeon and shovelnose are 
known to hybridize, it is assumed that spawning conditions and requirements are similar.  
Therefore it is likely that the lower Platte River has suitable conditions and habitat for pallid 
sturgeon spawning.   
 
In addition to the presence of larval sturgeon, documented angler catch records indicate higher 
use of pallid sturgeon in the spring (Heritage data 2007), within the period (April through June) 
in which pallid sturgeon are believed to spawn.  These captures also tend to occur during higher 
than average flow conditions within that period.  Peters and Parham (2007) captured a gravid 
female pallid sturgeon on May 3, 2001, at approximately Platte River mile 13.  This female 
exhibited behavior that coincides with expected behavior of a spawning female.  It remained near 
Louisville for nearly a month and then left rapidly and entered the Missouri River.   
 
From 1979 through 2001, 19 of the 23 captures of pallid sturgeon in the Platte or Missouri rivers 
near the Platte River confluence occurred during April, May, and June; the remaining 
occurrences were in July and September of 1999.  Twenty of the 23 occurrences correspond with 
years when flows in the lower Platte River were above normal for the recent period (Louisville 
gauge, 1970 to 2001).    Since 2001, 15 additional pallid sturgeons were captured in the Lower 
Platte River.  Thirteen of the 15 were captured in April and May with one capture in July and one 
in September.  In 2007, a pallid sturgeon was captured near the Highway 50 Bridge on October 9 
(Barada, personal communication 2007). Such spring high flow conditions are particularly 
important for pallid sturgeon, as these conditions are believed to act as a cue to staging and 
spawning behavior. These capture records suggest that the Platte River may be used for 
reproduction, the critical link to continued species persistence and recovery, but is also used at 
other times of the year. 
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Although the lower Platte River retains most geomorphic characteristics of the historic Platte 
River, the system is highly altered and the necessary forces that have maintained these 
characteristics over centuries, have been tempered by land-use development and utilization of the 
water resource.  Least terns, piping plovers and pallid sturgeon each have adaptations suited for 
the highly dynamic system of the Platte River and have strategies that take advantage of and 
depend on the habitats created through a complex interaction of flows, sediment, 
geomorphology, connectivity and climate that varies seasonally (Figure 25). 
 
Habitat forming flows are a key driver of the lower Platte Rivers riparian ecosystem and are 
critical to maintain the physical, chemical and biological functions essential to this ecosystem. 
Poff et al. (1997) noted,  
 

Different habitat features are created and maintained within a river system by a wide range of 
flows.  It is this “predictable diversity of habitat types that has promoted the evolution of 
species that exploit the habitat mosaic created and maintained by hydrologic variability,” 
with corresponding effects on species distribution, species abundance, and ecosystem 
function.  “Human alteration of the flow regime, changes the established pattern of natural 
hydrologic variation and disturbance, thereby altering habitat dynamics and creating new 
conditions to which the native biota may be poorly adapted.” 

 
Habitat forming flows are higher flows which sort and transport sediments; move bed material; 
uproot and dislodge submerged, emergent and streamside vegetation; influence structural 
stability of stream banks; and prevent vegetation encroachment into the active channel (IFC 
2002, Murphy et al. 2004, NRC 2005).  Without these flows, 1) associated wetlands are no 
longer maintained, 2) water tables in the immediate vicinity are not recharged, 3) sandbars and 
channel areas are not inundated and scoured, 4) sediment collects on bars and channel edges, 
which causes lowering and narrowing of the stream banks, 5) side channels and backwaters 
become disconnected and may fill in, 6) tributary confluences aggrade and push out into the 
main channel and 7) the ratio of pools to riffles is altered (Moriswa 1968; Platts 1979; Leopold 
and Emmett 1983; Hill et al. 1991 in Annear et al. 2005).  Reduction in the frequency, timing, 
duration and magnitude of the annual and inter-annual hydrograph causes the long-term, and 
continued, deterioration of the habitats relied upon by the least tern, piping plover and pallid 
sturgeon (NRC 2005, FEIS 2006).   It is these high flows that move sediment in the river which 
scour out deep channels, that create habitat for pallid sturgeon and deposit and clear sandbars 
that become nesting areas for least terns and piping plovers.  This dynamic interaction is 
controlled by the range of hydrologic conditions resulting in the availability of quality habitat 
shifting locations from year to year for these target species. 
 
Habitat forming flows are not easily defined since flows with varied magnitudes have a 
multitude of impacts and effects.  One important habitat forming flow is called bank full flows 
and are defined as the flow that “just fills the stream to its banks” (Gordon et al.1992 in Annear 
et al 2004).  A more conventional definition of bankfull discharge is: 
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“The bank full flow corresponds to the discharge at which channel maintenance is the most 
effective, that is, the discharge at which moving sediment, forming or removing bars, 
forming or changing bends and meanders and generally doing the work that results in 
average morphological characteristics of channels”  (Duanne and Leopold 1978 in Rosgen 
1996).   

 
This bank full flow could essentially be considered the dominant discharge as it moves the most 
sediment over time.  They may move less sediment per event than a large flood, but they occur 
much more frequently resulting in more overall sediment moved.  Rosgren (1996) suggested that 
a 1.5 – 2 year flood event is typically close to the bankfull discharge, although the frequency of 
this discharge is specific to each river type.  This level of analysis for the Platte River has never 
been evaluated, so for the purposes of this Opinion, the maximum discharge with a 1.5 year 
return period was used for estimating the bankfull discharge for the period of record 1954-2005.   
 
An additional important habitat forming flow occurs when large floods over top the banks of the 
river.  Flows of this magnitude are important for creating habitat above the bank full level and 
exchanging nutrients and materials between the channel and the flood plain.  This nutrient 
exchange is a key component of a healthy ecosystem and heavily influences the base of the 
aquatic food chain.  Habitats such as high sandbars and deep channels were rapidly created by 
historical high water events prior to impoundment and diversions in the lower Platte River.   

 

Figure 25:  The simultaneously adjusted curves for the habitat type vs. river 
discharge (Peters and Parham 2007).   
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Hydrologic Discussion as related to Least Terns and Piping Plovers 

Sandbar creating flows range from bankfull discharges to large flood events.  Large flood events, 
which occur infrequently but cause significant change in the appearance of the river channel in a 
relatively short amount of time by potentially building large sandbars among other changes.  
These flows that overtop banks inundate the floodplain and introduce nutrients back into the 
system.  Sidle and Carlson (1992) reported a large flood of 32,300 cfs on June 1, 1990 at the 
North Bend gage and 60,500 cfs at the Louisville gage.  This flood reduced vegetation by 78% 
on sandbars.  They reported trees floating down the river.  Floods of this magnitude are 
important, as the riverine and riparian ecosystem is adapted to the large, infrequent events such 
as these.   

Frequency of high flows are also important, as these larger flow events may not occur every 
year.  Flows that overtop sandbars and reduce seasonal and woody vegetation are essential in 
maintaining sandbar habitat used by nesting least terns and piping plovers in the lower Platte 
River.  In the absence of these higher flows, sandbars are colonized quickly by fast growing 
species such as cottonwood trees and willows.  Cottonwood trees are a fast growing species and 
can grow 10 meters in four years (Putnam et al. 1960).  Peters and Parham (2007) found that 
once a woody island was established, there was no correlation between moderate flows and the 
amount of woody island vegetation, meaning that flows as high as 21,000 cfs are not sufficient to 
remove this vegetation. 

The Platte River also requires sediment (primarily sand) which is essentially the building 
material of sandbar habitats for the target species, as well as the host of other native species that 
live in association with the river. The quantity and type of sediment carried by a river has a 
significant effect on the shape and character of the river corridor and, in turn, impact habitat 
parameters important to the target species (FEIS 2006).  The volume of flow and the available 
supply of sediment determine the volume of sediment that can be transported.  A reduction in 
flow or sediment supply resulting from storage reservoirs and water diversions produces a 
corresponding reduction in sediment transport capacity (FEIS 2006).  Abrupt changes in river 
flow also impact sediment transport, creating areas of erosion or deposition.  The Platte River 
flow is changed by water diversions and canal returns, causing sediment to be deposited on the 
channel bed (aggradation) in some reaches and eroded (degradation) from other reaches (FEIS 
2006).   
  
Ziewitz et al. (1992) measured characteristics of nesting habitat of least terns and piping plovers 
in the central and lower reaches of the Platte River.  At the time of this study, most nesting birds 
were in the lower Platte River as opposed to the central Platte River.  They found that birds 
nested in areas where the channel was wide with a greater area of sandbars.  They recommended 
that sandbars be at least 3.58 acres in size and 2.99 feet above river stage for maximum flooding 
protection, but should be at least greater than 1.48 feet in height. 
 
Bankfull flows (assumed to equal to the peak discharge with a 1.5 year return period) can be 
estimated from USGS gage records at various points along the lower Platte River.  Although 
bank full flows maximize sediment movement within the channel given their frequency over 
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time, these flows accomplish very little nutrient exchange and habitat creation over the bank full 
level.  However, changes in response to larger flood events (assumed to be a 1 in 10 year peak 
discharge in subsequent analyses) are more difficult to estimate as the dynamics of overbank 
flows are highly variable and poorly understood for the lower Platte River.  Bankfull flows peak 
at lower discharge rates but occur more frequently than large floods and therefore have a 
significant effect on observed habitat conditions in the river.  Additionally, the subsequent 
analysis regarding bankfull discharges are likely conservative as most analysis of bankfull events 
and sediment movement are focused on streams with harder substrate.  The Platte River is a 
warm water river with a shifting sand bed.  It rapidly “smoothes” habitat created by high flow 
events so high flow disturbance levels must be frequent and or must be of significant magnitude 
to cause needed sediment movement for in channel habitat maintenance.  

While daily, monthly, bankfull, or large flood discharges can be determined from the USGS gage 
records, estimates of the habitat created at these discharge levels are important to determine the 
characteristics of sandbars available during least tern and piping plover nesting seasons.  
Mussetter Engineering, Inc. (2002) calculated the channel characteristics and sediment transport 
capabilities over a wide range of flows for the lower Platte River in the vicinity of the mouth of 
the Elkhorn River.  Among channel characteristics modeled, an estimate of hydraulic depth was 
provided for nine main river transects over the range of discharges between 200 and 151,000 cfs.  
Parham (2007) extended their results by applying a linear regression to the summarized dataset 
to create a relationship between discharge at channel depth. Conversely, the height of a sandbar 
created at a given discharge was assumed to be approximately the water surface elevation. 
Therefore the observed height of a sandbar was assumed to be the difference between water 
surface elevations estimated at the various discharges. For example, a discharge of 39,800 cfs 
(bankfull discharge at Louisville) would create channel depths of 4.9 ft. and conversely 
depositing sand in some areas resulting in shallow sandbars nearly reaching the water surface. If 
the June discharge after that bankfull flow event was approximately 7,180 cfs then the channel 
depths would now be approximately 2.1 feet. This would provide an estimated height of exposed 
sandbars to be 2.8 ft or the difference between water surface elevations at the two discharges. 
Table 8 shows the estimated bankfull flow, median June flows, and their respectively channel 
depths for three main river gages and table 9 shows the estimated sandbar heights at these sites. 

Table 8: Flow profiles for bankfull discharge (a 1.5 year return using IHA software) for three 
USGS stream gages, median June discharge from period of record (1954 – 2005) and depths at 
the corresponding discharges. 

  
1.5 year return (cfs) 

Depth (ft) at 1.5 year 
return 

Median June 
Discharge (cfs) 

Depth (ft) at June 
Median Discharge 

Duncan 7,130 2.1 1,265 1.6 

North Bend 21,280 3.3 4,080 1.8 

Louisville 39,800 4.9 7,180 2.1 
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Table 9: Sand bar height for three Platte River gage locations based on the difference between 
bankfull discharge and median June discharge.  June was selected for illustration as this is when 
nest initiation begins and as flows recede, inundation is more likely. 

  Sandbar Height (ft) 

Duncan 0.5 

North Bend 1.5 

Louisville 2.8 

Based on the need for sandbars to be at least 1.5 feet in height with a preference of 3 feet in 
height for least tern and piping plover nesting and protection from flooding, the difference 
between bankfull flows and June flows creates sandbars at Louisville that are currently of 
sufficient height to meet the requirements.  North Bend sandbars just meet the minimum 
requirement, but sandbars on the Platte River above the Loup River are of insufficient height to 
produce suitable least tern and piping plover nesting habitat.   

Evaluating the height of potential sandbars based on sediment transport and bankfull flows only 
establishes the potential sandbar heights.  The sandbars must also be clear of most vegetation, be 
of sufficient area, and separated from the river banks.  Flows that maintain isolation of the 
sandbars from the banks throughout the summer are an increasingly important component of 
reproductive success.  Sandbars that are not isolated are more accessible to mammalian predators 
which can decrease nesting success for the already imperiled species.  In addition to the deep 
water that isolates the nesting habitats, least terns need shallow water foraging areas that harbor 
the minnow species that compose the majority of their diet. 
 
Parham 2007 also estimated the area of sandbar habitat in relation to discharge from aerial 
photographs of the lower Platte River. The analysis calculated the area of sandbars that were 
disconnected from the shore and had at least 3.5 acres of exposed sandbar habitat at discharge 
rates from 0 to 21,000 cfs.  The results showed that exposed sandbar habitats suitable to least 
terns and piping plovers were most common between 4,400 cfs and 9,100 cfs and decreased at 
lower or higher flows (Figure 26). 
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Another component of a successful nesting season for least terns and piping plovers is the length 
of time the sandbars are exposed without inundation.  A good nesting season for least terns and 
piping plovers with an approximate 60 day period when suitable sandbars are available, and are 
not inundated by higher flows increases the likelihood that birds will successfully reproduce.  
Although flooding is possible and does occur throughout the year, least terns and piping have a 
reproductive strategy that temporally corresponds with the historic hydrograph which maximizes 
the likelihood that birds will successfully reproduce.  These birds typically arrive in May and 
begin nest initiation in late May to early June as the water level historically peaks and then 
begins to recede (Figure 27).  Alteration of the historic hydrograph, with a reduction of the key 
high spring flows, means that lower sandbars are more common and thus more susceptible to 
inundation by subsequent flows.  This ultimately results in an increased likelihood of decreased 
fecundity and further population declines and potentially extirpation of breeding populations. 
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Figure 26:  Least tern and piping plover habitat as related to discharge based on GIS 
reclassification of aerial photos with the criteria of sandbars that were at least 3.58 acres in 
size, was an exposed sandbar, and was unattached to the bank.  
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To provide an estimate of the amount of suitable habitat available to least terns and piping 
plovers of the past 60 days, Parham 2007 combined the results for the estimates of sandbar 
height and sandbar area into a single metric. To assess if the nest may be inundated during the 60 
day nesting period, the highest discharge that had occurred in the previous 1.5 years (bank full 
flows) was compared with the highest discharge during the 60 day nesting period. If the 
difference in sandbar height created at the two discharge rates was at least 1 ft, then the nest 
inundation was considered not to have occurred while if it was less than 1 ft then the nest was 
considered to be lost to flooding. The 1 ft difference was a conservative estimate to allow for 
“smoothing” of the sandbar habitat over time and to account of some of the daily variation in 
flows resulting from the power plant peaking flows observed in the lower Platte River. To 
estimate the area of habitat available during the 60 day nesting period, a relative area index was 
created that placed habitat area into one of 4 categories. If the daily flow was between 0 and 399 
cfs then the value was 0, between 400 and 3,199 cfs the value was 1, between 3,200 and 4,399 
cfs or greater than 9,100 cfs the value was 2 and between 4,400 and 9,100 cfs the value was 3. 
These values were then averaged for the pervious 60 day period to estimate the area available 
during the nesting period. To combine the results for the nest inundation estimate with the nest 
area estimates, the value for each estimate was multiplied together to estimate overall habitat 
suitability during the last 60 day period. The resulting yearly habitat suitability index ranged 
from 0 (no habitat) to 180 (maximum habitat), where 186 would be the maximum of 62 possible 
days of successful non-inundated nest sites times 3, the maximum nest area (Figures 28-30). 
 
 
 

Figure 27:  Median mean daily flow in the Platte River at Duncan, Nebraska, in 1895-
1909 vs. 1975-98.  (Source: USGS gage data, as presented in Platte River FEIS 
(2006)). 
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Habitat Suitability at Duncan
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Figure 28: Habitat suitability index for Duncan where higher values reflect 
the higher quality habitat.  Index based on habitat creating flows in the 
previous 1.5 years and the lack of inundation during the nesting period (based 
on period of record 1954 – 2005). 

Figure 29:  Habitat suitability index for North Bend Gage where higher values reflect the 
higher quality habitat.  Index based on habitat creating flows in the previous 1.5 years and 
the lack of inundation during the nesting period (based on period of record 1954 – 2005). 
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The results can be categorized to evaluate the conditions that occurred in the most suitable years 
for each location.  The habitat forming flows as a function of the natural hydrograph are 
fundamental to building sufficient sandbars that will set the foundation for suitable conditions 
throughout the nesting season.  Table 10 illustrates the average flow events that created sandbar 
habitat in years of the most habitat suitability.  It should be noted that this analysis was done 
using data from a period when the Platte River was already altered and the derived habitat 
suitability index should not be construed as representing historic conditions. 

Table 10:  Average of the highest flows that occurred within the previous 1.5 years of the years 
with the most habitat suitability, based on the period of record 1954 – 2005. 

Location 
Average Flows 
(cfs) 

Duncan 19,150 
North Bend 46,600 
Louisville 65,710 

These flows are more than double the bankfull flows for Duncan, approximately two times 
greater than bankfull flows at North Bend and the flows at Louisville are 50% greater than the 
bankfull flow (Table 8).  Flows at very similar levels and their sandbar maintenance effects were 
described by Sidle and Carlson (1992).  They reported a large flood of 32,300 cfs at the North 

Figure 30:  Habitat suitability index for Louisville Gage where higher values reflect the 
higher quality habitat.  Index based on habitat creating flows in the previous 1.5 years and 
the lack of inundation during the nesting period (based on period of record 1954 – 2005). 
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Bend gage and 60,500 cfs at the Louisville gage which noticeably reduced vegetation on 
sandbars by 78%.  Bankfull flow events are important and occur with more regularity and are 
important to the system for sandbar habitat, but the high flows in Table 10, which are infrequent, 
are the flows that created the most suitable habitat.  This analysis illustrates the importance of the 
natural hydrograph and variability inherent in the ecosystem that creates and maintains habitat. 

Figures 28-30 illustrate an eastward trend of increasing suitable habitat.  The scale for each 
figure was adjusted for illustration purposes, but the habitat suitability values are comparable 
between each location.  When comparing figures, it is apparent that Louisville has the highest 
and most consistent level of suitable habitat.  Duncan had very few years with suitable habitat, 
indicating that the flows from the central Platte River are highly degraded and no longer 
sufficient to create and maintain sandbar habitat.  The patterns of available habitat between the 
different locations are supported when looking at recent trends in bird nesting patterns.  Nestin is 
extremely limited as discussed above upstream from the confluence of the Loup River, including 
the Duncan area (Figure 31 - 32).   Figure 31 illustrates that least terns now nest infrequently on 
river sandbars and may be extirpated from the river from the Loup River confluence to Schuyler 
and the Fremont to North Bend segments.  Prior to the late 1990’s, least terns were regularly 
observed nesting on river sites in these segments, but now only regularly nests downstream, 
primarily the Louisville to Plattsmouth segment.  Even in areas with consistent nesting, there is a 
downward trend in least tern numbers.  A similar pattern is seen with piping plovers with 
declines in use in the upper reaches of the lower Platte River (Figure 32). 



DRAFT 
10-19-2007 

 70 

 

Columbus to Schuyler 

0

10

20

30

40

50

60

19
86

19
88

19
90

19
92

19
94

19
97

19
99

20
01

20
03

20
05

20
07

Year

N
o.

 o
f N

es
ts

0

5

10

15

20

25

30

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

Year

N
o.

 o
f N

es
ts

0

10

20

30

40

50

60

70

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

Year

N
o.

 o
f n

e
st

s

Louisville to Plattsmouth 

North Bend to Fremont 

Columbus to Schuyler 

Figure 31.  Number of least tern nests from selected river segments recorded during Nebraska 
Game and Parks Commission annual surveys.  Data indicates decline and effectual extirpation 
of breeding birds on the Platte River in upper segments (Columbus to Schuyler and North 
Bend to Fremont) resembling declines and extirpation from the Central Platte River.  In 
contrast, breeding birds have been observed on the river in the lower segment (Louisville to 
Plattsmouth) through 2007 where river function is not as greatly degraded and affected by 
diversion.    
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Figure 32:  Number of piping plover nests from selected river segments recorded during 
Nebraska Game and Parks Commission annual surveys.  Data indicates decline and effectual 
extirpation of breeding birds on the Platte River in upper segments (Columbus to Schuyler 
and North Bend to Fremont).  Breeding on lower river segments, such as Louisville to 
Plattsmouth, is now infrequent.   
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Throughout the nesting season, least terns forage on small minnow species, therefore the lower 
Platte River must contain habitat for these smaller fish.  Flowing water that separates sandbars 
from mammalian predators is also important as discussed previously.  Current instream flow 
appropriations were based on the fish community of the Platte River, but did not include the 
pallid sturgeon.  This appropriation as based on several fish that are considered potential forage 
for least terns.  At North Bend, the instream flow appropriation is 1,800 cfs for the entire year.  
For Louisville, the instream flow appropriation is 3,100 cfs for January, 3,700 cfs for February 
through July 31, 3,500 cfs for the month of August, 3,200 cfs for September, and 3,700 cfs for 
October through December.  Parham (2007) found that a flow of 2,350 cfs for the lower Platte 
River resulted in the maximum level of shallow water habitat.   

Least terns and piping plovers have very limited available habitat available along Nebraska’s 
rivers when compared with historical distributions.  In Nebraska, much of the habitat utilized is 
inadequate to sustain the populations of least terns and piping plovers.  The natural hydrograph 
of the lower Platte River, with high spring flows followed by lower summer flows, is 
fundamental to sandbar creation and maintenance.  The higher spring flows move the sediment, 
create and scour sandbars and must be sufficiently higher than summer flows to prevent 
inundation.   Summer flows must provide forage. 

Hydrological Discussion as related to Pallid Sturgeon 
 
Currently, the lower Platte River does retain a natural spring rise, although much smaller than 
historic flows, due to inputs from the Loup and Elkhorn rivers and other tributaries.  Information 
from the Duncan gage (Figure 27) clearly illustrates the historic and reduction of the natural 
hydrograph.  Although not historic, Figure 15 demonstrates the hydrograph at Louisville.  This 
spring rise allows migratory pallid sturgeon to move into the lower Platte River and utilize the 
scour holes, deep channels and shifting habitat.     
 
Bankfull flows are channel shaping flows that move sediment within the river and scour deeper 
channels preferred by the pallid sturgeon.  Although more subtle than large floods, these more 
frequent flows make significant contributions to forming habitats suitable for pallid sturgeon.   
 
Peters and Parham (2007) conducted extensive analysis of pallid sturgeon habitat as related to 
flows in the lower Platte River.  They found that in the lower Platte River, pallid sturgeon were 
most frequently captured in the deepest and swiftest runs of the river.  Pallid sturgeon selected 
areas with a depth greater than 0.8 m with an average depth of approximately 1.6 m and a mean 
column current velocity of 0.8 m/s (Figures 32 and 33).  They appear to target areas with 
complex microhabitats, as the deep runs where pallid sturgeon were captured were typically 
within 50 to 100 m of shallow, exposed sandbars.   
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Figure 32:  Sturgeon habitat use vs. depth availability in the lower Platte River (Peters and 
Parham 2007). 
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Figure 33:  Sturgeon habitat use vs. mean column velocity availability in the lower Platte River 
(Peters and Parham 2007).     
 
When combining depth and velocity information and their availability at discharge rates for the 
lower Platte River, they found that habitat availability had a non-linear relationship with 
discharge (Figure 34), such that small changes in discharge result in significant habitat changes.  
There was little to no habitat (deep, swift water) at low discharge rates, but increased rapidly 
starting at 6,000 cfs and reached an asymptote near 9,000 cfs. 
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Figure 34:  Suitable habitat vs. discharge for the sturgeon in the lower Platte River.  The solid 
line represents shovelnose sturgeon and the dashed line represents pallid sturgeon (Peters and 
Parham 2007). 
 
Another component of pallid sturgeon habitat is that of habitat connectivity within the channel.  
The geomorphology of the river has highly variable depths, with deeper channels, shallow areas 
and sandbars.  For pallid sturgeon to be able to utilize the deeper areas of the river, they need to 
be connected via flowing water of great enough depth for passage.  Pallid sturgeon may use 
deeper holes as refuge as discharge rates drop, but will rapidly become stranded and perish if 
connectivity is not returned and maintained.  According to Peters and Parham (2007), the lower 
Platte River is generally unconnected at low discharge rates, with a rapid increase in connectivity 
between 3,200 and 5,600 cfs with 100% connectivity occurring at approximately 8,100 cfs 
(Figure 35). 
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Figure 35:  Curve of the best fit for river connectivity vs. discharge for the lower Platte River.  
The solid line represents the fitted line, the dashed lines are the 95% confidence intervals about 
the line, and the dots are the observations. 
 
The pallid sturgeon has limited habitat available, but does use the lower Platte River.  If the 
lower Platte River is consistently unconnected in the spring of the year, sturgeon will likely not 
be able to access habitats available to them in the river which decreases the likelihood of the fish 
completing a successful spawning run. Likewise, mortality by stranding of genetically important 
broodstock also decreases the likelihood of species recovery.  It is imperative that habitat be 
available every year for this very rare species, as individual females are likely not all capable of 
reproducing annually when favorable conditions exist.  Keenlyne (1989) concluded that, 
“because of their low reproductive potential, meeting reproductive needs may be a delicate but 
crucial strand in the success of sturgeon species, including the pallid sturgeon.” Pallid sturgeon 
utilize habitats in the lower Platte River at other times of the year, so habitat availability 
throughout the year is also important. 
 
Opinion 
 
It is the opinion of the Nebraska Game and Parks Commission that there be no additional 
degradation in magnitude and structure of the hydrograph.  Higher flows must be protected from 
further depletion to a) scour deep channels with swift current which provides habitat for the 
pallid sturgeon, b) to build and maintain sandbars for least tern and piping plover nesting.   
Timing and duration of the higher spring flows must be protected for pallid sturgeon spawning 
cues.  Flows need to be sufficient to maintain connectivity during the spawning time of year for 
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pallid sturgeon, so that habitat is available each year for any females that are physically ready for 
spawning to both migrate upstream to spawn and to safely migrate back downstream to the 
Missouri River.  Summer flows need to be maintained to provide forage for least terns and 
sandbar isolation.  Flows throughout the year must be maintained for pallid sturgeon habitat. 
 
Least Terns and Piping Plovers 
 
As described in the Environmental Baseline Section, current conditions above the Loup River 
confluence with the Platte River no longer have sufficient flows to create and maintain sandbar 
habitat, with the exception of a rare flood event.  Depletions and diversions upstream have 
severely reduced potential for this area to host sandbar nesting birds.  The lower Platte River 
between the confluence of the Loup River and the Elkhorn River currently provides questionable 
habitat, and as seen in the central Platte River, future depletions to this area will eventually 
eliminate nesting habitat the majority of the time.  The lower Platte River downstream of the 
Elkhorn confluence still appears to have minimal suitable habitat and the flow regime necessary 
to create and maintain this suitable habitat.  Habitat restoration activities above this location may 
be necessary to ensure continued nesting of least tern and piping plovers.   
 
The remaining semblance of the natural hydrograph is necessary for creation and maintenance of 
sandbar habitat for nesting least terns and piping plovers.  Bank full flows of 39,800 cfs from the 
confluence with the Elkhorn River to the confluence with the Missouri River and flows of 21,300 
cfs from the confluence with the Loup River to the confluence with the Elkhorn River must be 
maintained.*  These flows may occur at any time of the year.  Currently, these flows occur 
approximately every 1.5 years.  Near Louisville, current conditions are sufficient, but above the 
Elkhorn River, flows are just adequate to potentially create new habitat and maintain existing 
nesting habitat for these species in the lower Platte.  This analysis is corroborated by the patterns 
of least tern and piping plover use in the lower Platte River, which have declined dramatically.  
The remaining semblance of the natural hydrograph that produces higher flow events are also 
vital for sandbar creation and maintenance as described above.  Therefore, further depletions that 
reduce the frequency and duration of the bankfull flows and higher flows exacerbate the decline 
of suitable river nesting habitat in the lower Platte River and jeopardize the continued existence 
of least terns and piping plovers in Nebraska.   
 
In addition to maintaining the hydrograph and higher flows, there must also be flowing channels 
during the nesting season that provides refuge and productivity for the smaller fish that least 
terns use for forage.  These flows also provide exposure and separation of sandbars from the 
bank which is important for reducing predation.  Based on the habitat suitability index analysis 
and maximum shallow water values, the frequency, duration and timing of 5100 cfs in June, 
3,350 cfs in July and 2350 cfs in August from the confluence with the Loup River to the 
confluence with the Elkhorn River must be protected from future depletions.  At the North Bend 
Gage, these flows occur approximately  40%, 35% and 35% of the time respectively.*   From the 
Elkhorn River to the confluence with the Missouri River, the frequency, timing and duration of  
7670 cfs in June, 4,840 cfs in July and 3,650 in August must be protected from future depletions.  
These flows only occur at the Louisville Gage approximately 40%, 50%, and 35% of the time 
respectively.*  Therefore, any further depletions to the lower Platte River system would 
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exacerbate the decline of habitats within these two sections of the river and will jeopardize the 
continued existence of least terns and piping plovers in Nebraska.   
 
Pallid Sturgeon 
 
As described in the Environmental Baseline, current conditions of the lower Platte River appear 
to provide minimal habitat for pallid sturgeon and the remaining semblance of the natural 
hydrograph provides necessary components for spawning.  There are records of shovelnose 
sturgeon as far west as Wyoming in the Platte Basin (Baxter and Simon 1970) and recent records 
of Lake Sturgeon (Acipenser fulvescens) as far west as Columbus (Heritage data 2007).  Given 
the similarities of these species, it is likely that historically the pallid sturgeon utilized available 
habitat west of Columbus.  However, depletions and diversions upstream of the Loup 
Confluence have severely reduced potential for pallid sturgeon habitat.  At this time, there are no 
records of pallid sturgeon in the lower Platte River west of the Elkhorn confluence, but there are 
records in the Elkhorn River.  Therefore, the following recommendations for the pallid sturgeon 
are from the Elkhorn River east to the confluence with the Missouri River, but this most eastern 
section of the lower Platte River is highly dependent on flows from all upstream sources, 
especially the central Platte River, the Loup River and Elkhorn River as well as the Salt Creek 
basins. 
 
It is the opinion of the Nebraska Game and Parks Commission that from April 1st through June 
30, the current frequency, timing and duration of 8100 cfs must be protected from future 
depletions in the lower Platte River from the confluence of the Elkhorn River east to the 
confluence with the Missouri River.  At the Louisville gage, this required flow is available 
approximately 45% of the time from April through June.*   At 8100 cfs the lower Platte River 
channel reaches 100% connectivity within the 95% confidence interval and provides 
approximately 85% of the maximum available pallid sturgeon habitat (Figures 34 and 35) (Peters 
and Parham 2007, Parham 2007).  According to Figures 14 and 15, the spring rise is typically 
ending during the month of July and there is a reduction in flows.  During this month, pallid 
sturgeon may still be spawning (Mestl, personal communication 2007), adults need to exit the 
river and larvae are still drifting.  Therefore from July 1 to July 15, the frequency, timing and 
duration of 7000 cfs and from July 16 to July 31, the frequency, timing and duration of 6000 cfs 
must be protected from future depletions.  These flow occur approximately 27 – 32 % of the time 
respectively at the Louisville Gage.*  There are records of pallid sturgeon using the lower Platte 
River in times outside of the presumed spawning season, therefore it is important to maintain 
habitat for pallid sturgeon during the rest of the year.   There must be protection of the current 
frequency, timing and duration of 4950 cfs from the Elkhorn River Confluence to the Missouri 
River Confluence the rest of the year.  At 4950 cfs, 59% of the maximum habitat is available and 
reaches the upper inflection point (Figure 26).  For the period of record from 1954 to 2005, this 
required summer flow occurs approximately 55% of the time annually at the Louisville Gage.* 
 
The lower Platte River is considered crucial for the survival of the pallid sturgeon in Nebraska, 
but also for the entire species.   “The population of the pallid sturgeon is so low in numbers, and 
habitat such as the lower Platte River is pivotal in the recovery and management of the 
species…and the loss of lower Platte River habitat would probably result in a catastrophic 
reduction in the pallid sturgeon population. (NRC 2005).”  Given that an individual pallid 
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* Based on period of record 1954 – 2005 (Parham 2007) 

sturgeon female may only spawn once every 10 years, and that available habitat is currently only 
available approximately 27-45% of the time during this crucial period, and 55% of the time the 
rest of the year, the species are considered to be in jeopardy based on current conditions.  
Therefore, additional depletions to the action area would jeopardize the continued existence of 
pallid sturgeon existence in Nebraska. 
 
It is the opinion of the Nebraska Game and Parks Commission that there be no additional 
degradation in magnitude and structure of the hydrograph and that the continued issuance of 
surface water appropriations by the Nebraska Department of Natural Resources for the action 
area including the lower Platte River Basin, the Loup River Basin, Elkhorn River Basin and Salt 
Creek Basin will jeopardize the continued existence of the least tern, the piping plover and pallid 
sturgeon in Nebraska.   
 
In a letter from the Commission to DNR dated 1999, it was agreed upon that while studies were 
underway to evaluate pallid sturgeon and sturgeon chub in the lower Platte River, up to 5,000 
acre feet of new surface water applications would be considered “no jeopardy.”  It is the 
Commission’s understanding that this agreed upon amount has not yet been fully allocated.  
With the completion of the agreed upon studies, the disbandment of the Task Force and 
submission of this Biological Opinion, allocation of the remaining 5,000 acre feet in the action 
area will also jeopardize the continued existence of the target species in Nebraska. 
 
As mentioned previously, this consultation and biological opinion addresses only the effects of 
surface water appropriations in the action area on pallid sturgeon, least tern and piping plover.  
There are additional listed species in the action area, but outside of the lower Platte River that 
will continue to require individual consultation.  Additionally, with new information, this 
biological opinion is subject to revision.  
 
 
 
 

 


