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SUBJECT: U.S. Army Corps of Engineers annual report on the Missouri River interior
Jeast tem {Sterna antiflarwn) and piping plover (Charadrius melodus) population status and
productivity including activities conducted under endangered species research permit PRT-
704930, subpermit 53-07,

PURPOSE: This report is intended to provide annual trend data on the adult populations
and production estirnates of least terns and piping plovers nesting along monitored reaches
of the mainstem Missouri River during 1995, Efforts have been made to standardize data
presentation in this report so that comparisons can be made with previous data collected on
these reaches. All activities and procedures used to collect this data during the 1995 nesting
season are discussed within this document. This report represents compiled data from eight
1.8, Army Cotps of Engineers Project and Natural Resource Offices, a contracted U.S. Fish
and Wildlife Service-Ecological Services Office, and a contracted tribal fish and wildlife
agency. If procedural information in greater detail than what is presented herewithin 18
required for comparative studies, unassimilated field office reports are available from the
Operations Division of the Omaha District, U.S. Army Corps of Engineers, 215 North 17th
Street, Omaha, NE 68102-4978.

INTRODUCTION

The U.S. Army Corps of Engineers (Corps) received a jeopardy Biological Opinion
on the operations of the Missouri River Main-stern System from the U.S. Fish and Wildlife
Service (USFWS) on November 14, 1950. This Biological Opition {Opinion) concluded
that the operations of the Missouri River would likely jeopardize the continued existence of
the interior population of the least tern (Sterna antilfarum) and the Great Plains population
of the piping plover (Charadrius melodis). The least tem was listed as state and federally
endangered in 1985, The piping plover was listed as state and federally threatened also in
1985,

The Opinion included Reasonable and Prudent Measures, Reasonable and Prudent
Alternatives, and Conservation Measures that, if implemented, would preclude jeopardy to
these species. The preclusion of jeopardy was based on production to be measured by
fledge ratios of least tems and piping plovers on the Missour1 River. [mplementation of
recovery measures is to be monitored through annual breeding adult population censuses
and productivity surveys. Once productivity standards are achieved they will be maintamed
and monitored for fen consecutive years.

During the period from 1986-89 the Corps, in anticipation of an Opinion, began
funding a series of studies to determine the population distribution of least terns and piping
plovers througheut the Missouri River basin, and 10 determine factors influencing the
decline of these species. Based on findings of these studies, measures were initiated to
reduce the impacts of human recreation on nesting areas and water release hydrographs
were developed 1o prevent flooding of nests and pre-fledged chicks.



Upon receiving the Opinion in 1990, the Corps intensified efforts to gather life
history data and vital rates of piping plovers and least tems nesting on the Missouri River.
Universities and the USFWS were contracted to collect this informatien during & second
series of studies. Further measures, resulting from these contibuing siudies, have been
developed and are currently being implemented to deter predation oh the nesting colonies,
io better control the inundation of low elevation mesting sites, and to retard the loss of
habitat due 10 vegetation encroachment.

The 1995 nesting season represented the third year of an effort by the Corps to
gonduet the survey and monitoring activities and to become actively involved from the fiek
perspective in the recovery of these two species. Corps staff from five Project Offices and
three Natural Resource Offices were involved on seven of eight designated reaches of the
Missouri River, conducting adult population surveys and productivity monitering of nesting
sites along nearly 850 miles of river and reservoir shoreline. In addition, the Corps
provided funding for scope-of-work contracts with the USFWS3-Montana Ecological
Services field office and the Cheyenne River Sioux Tribal Fish and Wildlife Agency, which
surveyed and monitored an additional reach and part of a second involving 60 river miles.

Data collection was standardized through the development and use of basin wide
dara cards for pest sites, adult surveys, and chick observations {See Appendix A for
examples of nest cards and adult census cards). A guidelines manual for field personne] to
use during piping plover and least tem survey and monitoring activities was utilized during
the field season. Training sessions covering proper field techniques, chick identification,
juvenile aging, permit compliance, and record keeping were held for all staff involved with
either the adult surveys or the productivity monitoring.

All work was conducted in compliance with the conditions of the endangered
species research permit (Regional Blanket Permit PRT-704930, subpermit 93-07) issuex to
the U.S. Army Corps of Engineers, Cmaha District, Omaha, Nebraska, by the USFWS's
Denver Regional Office to work on least terns and piping plovers within the Missouri River
Basin during 1995, and with authorization of represented state game and fish departments.
Contracted agencies were individually permitted.

DESIGNATED STUDY AREAS

Study development included designating eight reaches historically identified as

plover and tern nesting arcas within the mainstem Missouri River, to be used as

management units. These reaches were selected based on geographic location, hydrographic

characteristics, and the ability to control or influence water elevations through dam releases.

These eight management units include four riverine or lotic reaches and four reservoir

reaches. Project or field office responsibilities for adult censuses and productivity
monitoring were determined by proximity to the given reach.




In a change from 1994, the Corps of Engineers’ Fort Peck Project assurned adult
census and productivity menitoring on the Fort Peck River Reach from the U.S. Fish &
wildlife Service. Also a new subsample of the Fort Peck River Reach was monitered in
1995. The Corps' Garrison Project's Williston Resource Office conducted the adult census
and productivity monitoring on the Missouri from River Mile (RM) 1581.4 to 1568.1.

Management reaches, agency and office conducting the surveys and monitoring
activities during 1995, and inclusive river miles of survey and productivity subsample are
listed below.

FORT PECK RESERVOIR (FTPKRES)
USFWS Charles M. Russell National Wildlife Refuge-Fort Peck Office

Billings Suboffice, Ecological Services; Assisted by Corps Fort Peck Project, Fort Peck,
Montana

Aduit Census: River Miles 1785.0-1771.0

Productivity: River Miles 1785.0-1771.0

MISSOQOURI RIVER BELOW FORT PECK RESERVOIR {FTPKRIV}
Corps Fort Peck Project, Fort Peck, Montana
Adult Census: River Miles 1770 9-1581.5
Productivity: River Miles 1714.0-1673.0
Corps Garrison Project Williston Resource Office, Williston, NI
Adult Census: River Miles 1581.4-1568.1
Productivity: River Miles 1581 .4-1568.1

LAKE SAKAKAWEA RESERVOIR (LKSKRES)
Corps Garrison Project Williston Resource Office, Williston, ND
Adult Census: River Miles 1368.0-1480.5
Productivity: River Miles 1568.0-1480.5
Corps Garrison Project Riverdale Resource Office, Riverdale, NI
Adult Census: River Miles 1480.4-1389.6
Productivity: River Miles 1450.4-1389.6

MISSOURI RIVER BELOW LAKE SAKAKAWEA RESERVOIR (GARRRIV)
Corps Garrison Project Riverdale Resource Office, Riverdale, ND
Adult Census: River Miles 1389.2-1355.1
Productivity: River Miles 1389.2-1355.1
Cops Oahe Project Bismarck Resource Office, Bismarck, ND
Adult Census: River Miles 1355.0-1209 1
Productivity: River Miles 1353.0-1299.1



LAKE OAHE RESERVOIR {LKOHRES} _

Corps Oahe Project Bismarck Resource Office, Bismarck, ND
Adult Census: River Miles 1299.0-1232.0
Productivity: River Miles 1299.0-1232.0

Corps Ozhe Project Mobridge Resource Office, Mobridge, 5D
Adult Census: River Miles 1231.5-1165.1
Productivity: River Miles 1231.5-1165.1

Corps Oahe Project Pierre Resource Office, Pierre, SD
Adult Census: River Miles 1165.0-1072.0
Productivity: River Miles 1165.0-1072.0

Cheyenne River Sioux Tribe, Cheyenne Sioux Reservation, SI}
Adult Census: River Miles 1187.0 - 1110.0

MISSOURI RIVER BELOW FORT RANDALL DAM (FTRLRIV)
Coms Fort Randall Project Office, Pickstown, 3D
Adult Census; River Miles 880.0-845.0
Productivity: River Miles 880.0-845.0

LEWIS AND CLARK RESERVOIR (LECLRES)
Corps Gavins Point Project Office, Yankton, SD
Aduit Census; River Miles 845.0-811.0
Productivity: River Miles 845.0-811.0

MISSOURI RIVER BELOW GAVINS POINT DAM (GAPTRIV)
Corps Gavins Point Project Office, Yankton, SD
Adult Census: River Miles §11.0-750.0
Productivity: Raver Miles 811.0-730.0

On the following page is a map of the study areas.




rinntEly

7

ANV RHYIO ¥ BIMIT
iy L\ / ey
. weel k ELoNE() ey
Y3IAIY LNIOd SNIAYD "t i
) . fuiwniy
HIAIH TIYGNYY LHOS N _
n._n_.__n__..._
OB Yoy
; o~
Y3AIH NOSIHEYD 4..3
N\ o

. .-.Il‘l.... ! ﬂ‘*
YIMYRYARYS Iy “

HIAKE MI3d LHOA

NV ¥OAd 1804

SY3IHVY AQNLS HIAIH IHNOSSIW

L T T T O O T

{

|

P, s

L D T I

1



MISSOURI RIVER REACH DESCRIPTIONS & ﬂISTURICAL BACKGROUND
Missonri River:

The Missouri River and it's tributaries dominate the north central region of the
United States. The Missouri begins at the confluence of Madison, Jefferson, and Gallatin
Rivers near Three Forks, Montana. The river travels 2,300 miles north, east, and
southeasterly to it's joining with the Mississippi River just north of St. Louis Missoun. The
Missouri and it's tributaries drain a basin of over 529,000 square miles, including 9,700
square miles in Canada. The Missouri River Basin includes all of Montana and Wyoming
east of the Continental Divide, most of North Dakota and South Dakota, all of Nebraska,
the northern halves of Kansas, and Missouri, the northeast part of Colorado, and amall
portions of western Iowa and southwestern Minnesota.

Topographically the westem part of the Basin is dominated by the northem Rocky
Mountains. Going east the Rockies give way to the Great Plains which ¢ncompasses more
than half of the Basin. These high relatively flat lands in turn slope down to the central
lowlands in the eastern part of the Basin. In the northem plains the major tributary of the
Misscuri is the Yellowstone River. The Yellowstone originates in northwestem Wyorung
in Yellowstone National Park. The river wanders northeasterly through Montana to it
confluence with the Missouri just east of the Montana-North Dakota state line. Other
important northem tributaties of the Missouri include the Milk, Little Missowri, Cheyenne,
White, James, and Niobrara Rivers.

The Missouri River and its ecosystem have seen vast changes since the coming of
the first European explorers in the 1700s. Originally the river meandered through a broad
riverine/floodplain forest ecosystem forming braided channels, sandbars, sloughs, chutes,
islands, and backwater areas. The system was constantly refreshed by the Missourf's high
propensity for flooding. Typically river flows would rise n March and April with the snow
melt on the plains and ice melt from the rivers and streams feeding the Missouri. There
would be a second higher peak in the flows in June as the snow meit from the Rockies
reached the miver. Flows would then decline through the summer and fall. More often than
not however, the flows of the Missouri were not typical. It has been estimated that the
Missouri would fiood on average two out of every three years. This flooding benefited the
ecosystem by scouring sandbars of vegetation, by building up existing sandbars, and by
creating new islands.

Though ficoding benefited the Missouri's ecosystem, it proved disastrous to the
towns and industries that sprung up along the river. The flooding of towns and farms would
cause loss of life, destroy and damage property, and inundate farmiand. The creation of
sandbars and shifting of the river channe] would make navigation hazardous and difficult on
the Missouri. Following a series of destructive floods on the Missouri and Mississippi
Rivers in the 1930s the Congress tock action. In 1944 the Flood Control Act became Jaw.




This legislation authorized the construction of dams on the Missoun and it's tributaries as a
means of obviating the flood threat. The centerpiece of the construction was the building of
five major dams on the Missouri. These dams; Gavins Point on the Nebraska-South Daketa
border, Fort Randail, Big Bend, and Oahe in South Dakota, Garrison in North Dakota, and
the previously constructed Fort Peck Dam in Montana, became the primary mechanism for

controlling floods on the Missouri. To provide for safe navigation the Missouri was
channelized and dredged from Sicux City, Iowa to St. Louis.

These constriction projects accomplished the goals of reducing flooding on the
Missouri and providing a reliable navigation season on the river. However these actions
had a detrimental effect on the Missouri's riverine-floodplain forest ecosystem. The
reservoirs formed by the dams inundated hundreds of miles of the river. The reservoirs also
serve as depositories for sediment carried by the Missouri. The loss of this sediment has had
two detrimental effects on the river below the dams. First it has ¢liminated material for
sandbar and island building. Second it has resulted in greater degradation of the riverbed.
With the loss of sediment the riverbed deepens and the elevation of the sandbars above the
rver rises. The elimination of periodic flooding through the controlled releases from the
dams has destroyed the river's ability to scour vegetation from the sandbars. This had led to
the encroachment of vegetation onto many of sandbars located downriver from the dams.
The elimination of the flood threat has also led to more housing developments along the
river. This in tum has led to a greater recreational use of the sandbars. Finally the
channelization of the Missouri from Sioux City 1o its confluence with the Mississippi has
despoiled it as a natural system.

Fort Peck Lake Reach:

The Fort Peck Lake Reach of the Misscuri River consists of the eastem portion of
Fort Peck Lake. Fort Peck Lake is the result of the construction of Fort Peck Dam at
Missouri River Mile (RM) 1771.5 Construction on the dam began in 1933 and operation of
the facility began in 1940. Fort Peck Lake varies in size from 212,000 acres at elevation
2934 feet mean sea level (msl} to 240,000 acres at elevation 2246 feet msl. The primary
water source for the reach is the Missouri River. The Missouri drains around 57,500 square
miles of Montana and Canada into the lake.

The land surrounding Fort Peck Lake consists mostly of upland rolling hills and
"hreaks" containing badlands topography. Several sand and gravel mixed beaches exist
along the shoreline of the lake. The size of the beaches varies with the elevation of the lake.
Grasslands dominate the vegetation of the reach. Some trees and shrubs will be found in
coulees and other dranages.

The climate of the Fort Peck Lake Reach is typical of the western Great Plains
region, with hot summers, and cold, dry winters. Prolonged droughts and frequent shorter
periods of deficient moisture, interspersed with periods of abundant precipitation are
characteristic of the area. The average annual temperature is 43 degrees Fahrenhert, with



normal summer daily high temperatures ranging in the 80s and 90s, usually accompanied
by low humidity. Winter temperatures frequently drop below zero degrees Fahrenheit with
temperatures of minus forty degrees being recorded. The reach is a semi-arid region, with
normal annual precipitation between ten to twelve inches, 80% of which occurs during
April to September. Hail is also a common oceurrence in the project area. The prevailing
winds during Aptil to October are predominately west to northwesterly, and east to
southeasterly. Summer winds are highly variable since they are subject to passing storm
systems and fronts

The primary human activity on Fort Peck Lake is recreation. Recreational use
includes fishing, both from shore and boats, pleasure boating, water skiing, camping, and
swimming. The majority of project lands that surround the lake are leased to the U.S. Fish
& Wildlife Service to form the Charles M. Russel! National Wildlife Refuge. Away from
the lake agricuiture, in the form of livestock raising and some farming, is the dominant
industry.

Fori Peck Biver Reach:

The Fort Peck River Reach of the Missouri River begins at Fort Peck Dam in
eastem Montana, RM 1771.5, and travels 203 miles in an easterly direction to the western
boundary of Lake Sakakawea in North Dakota (RM 1568). The primary water sources for
this reach are the releases from Fort Peck Dam, and inflows from the Milk (RM 1761.3),
Poplar (RM 1678.9), and Yellowstone (RM 1582) Rivers. Smaller tributaries such as the
Big Muddy Creek and Redwater River also contribute to the discharge, albeit to a lesser
extent,

The majority of the sandy/silty substrates typically used by terns and plovers in the
upper reach are situated downstream of the Milk River confiuence, possibly resulting from
the Milk River's relatively high contribution of suspended particulate matter. The Poplar
River also transports a considerable amount of suspended fine sediments. The islands and
sandbars formed by sediment deposition along the Missouri River system are highly
dynamic, and are altered by fluctuating river flows. Pre-dam flows were generally high
early in the season (spring) and decreased throughout the summer season. High spring
flows, in addition to ice, would scour the river basin, accelerating erosion rates and
preveniing the establishment of emergent vegetation on seasonally-exposed sandy areas.
Flows generally decreased in late spring, exposing the sandy substrate free of dense
vegetation, which was ideal for tern and plover nesting. The construction of Fort Peck Dam
altered normal seasonal flow rates, crearing artificial rates which fluctuate daily.

On the lower part of the reach the Yellowstone has the potential to greatly influence
the Missouri below the confluence of the two rivers. The Yellowstone drains over 70,000
square miles. it is the longest free flowing river in the United States with only one dam,
Yellowtail, Jocated on a major tributary, the Bighorn River. Spring runoff from the
Yellowstone watershed can dramatically change this portion of the Missouri's appearance




from vear to year. High runoff will inundate many of the sandbars and islands. Conversely a
low runoff exposes miles of sandy beaches.

Three landforms; uplands, breaks, and floodplains, dominate the reach. The
Missouri River marks the southemmost advance of the Pleistocene glaciers. The glaciated
portions of the area are characterized by level to rolling uplands dissected by coulees and
gullies, whereas the unglaciated areas are characterized by low hills, rugged breaks and
hadlands. Soils in the area result from soff, sedimentary bedrock (sandstone, siltstone,
shale), local and regional alluvium, and a small amount of glacial till. The dissected
badlands area is composed predominately of loam and clay, creating a high ercsicn
potential. The north side of the river tends toward a broad floodplain while the south side
is a combination of floodplain and bluffs dissected by coulees.

The riverbank vegetation contains a combination of mature floodplain cottonwood
forest, woody draws in the coulees, grasslands, and farm fields. Several sandbars and
islands dot this reach. Vegetation on the islands includes grasses, forbs, shrubs, and
willows. Mature cottonwoods will be found on some islands.

The climate of the Fort Peck River Reach is typical of the western Great Plains
region, with hot summers, and cold, dry winters. Prolonged droughts and frequent shorter
periods of deficient moisture, interspersed with periods of abundant precipitation are
characteristic of the area. The average annual temperature is 43 degrees Fahrenheit, with
normal summer daily high temperatures ranging in the low 80s and 90s, usually
accompanied by low humidity. Winters may be extremely cold with temperatures of mimus
40 degrees being recorded. The reach is a semi-arid region, with nommal annual
precipitation of 11.52 inches, 80% of which occurs during April to September. Runoff is
rapid due to the fine texture and high clay content of the soil. Thus, sudden rainstorms can
cause major flooding on the watershed. Hail is also a cormmon occrrence within the reach.
The prevailing winds during April to October are predominately west to northwesterly, and
east to southeasterly. Summer winds are highly variable since they are subject 10 passing
storm systems and fronts

Human activities within the reach include recreation, farming, livestock grazing,
bank stabilization projects and water intakes for irrigation. Recreational use includes
fishing, both from shore and boats, pleasure boating, and canoeing.

Lake Sakakawea Reach:

The Lake Sakakawea Reach consists of two lakes, Sakakawea and Audubon. Both
were created with the impoundment of the Missouri River by the construction of the
Garrison Dam. Garrison Dam was constructed in the 1950s by the U.S. Army Corps of
Fngineers and is fifth in ascending order of six mainstem dams on the Missouri, The dam is
located in central North Dakota at RM 1389.86. From the dam Lake Sakakawea extends
178 miles in a northwesterly direction ending at river mile 1586.00. Lake Audubon 18



located ten miles nertheast of the dam and was created by the placement of a three mile
long causeway across the eastern end of Lake Sakakawea At full pool (1830 feet mean sea
level) Lake Sakakawea covers 364,000 acres, making it the largest man made lake in the
United States. Lake Audubon covers 17,500 acres.

Water from 181,400 square miles of the Missouri River Basin flow into Lake
Sakakawea. Of this, 57,500 square miles of Missouri River drainage are contrelled by Fort
Peck Dam in Montana. The remaining 123,900 square miles drain from the Yellowstone
River and it's primary tributaries; the Big Horn, the Tongue, and Powder Rivers, and from
the Milk, Poplar, and Little Missouri Rivers. The Yellowstone River furnishes about 50%
of the 17,500,000 acre feet of water that ammually flows into the headwaters of Lake
Sakakawea. The Missouri River provides 42%. The remaining 8% flows into the lake by
way of the Little Missouri River, Little Muddy River, White Earth River, Douglas Creek,
and Shell Creek. The major source of water for Lake Audubon is Lake Sakakawea through
a pumping station maintained by the Bureau of Reclamation.

The pool elevation Lake Sakakawes varies from an average low of 1834.4 feet msl
in March to an average high of 1842.3 feet msl in July. Though uncommon, yearly
glevation changes of more than fifieen feet have occurred on the lake. These changes can
drastically alter the amount of habitat available to shorebirds including the least tem and
piping plover. The lake elevation for Lake Audubon is controlled by the Snake Creek
Pumping Station. The elevation is kept stable throughout the spring, summer, and fall under
a cooperative agreement between the Bureau of Reclamation, the U.S. Fish & Wildlife
Service, and the North Dakota Game & Fish Department. The lake elevation is then drawn
down before winter to curb shoreline erosion.

The topography of the Lake Sakakawea Reach is dominated by the Missouri Trench
through which flows the Missouri River. This river valley has been flooded nearly 180
miles by the impoundment of the Missouri by the Garrison Dam. The trench is generally
three to five miles wide with a maximum elevation between 200 and 250 feet. Throughout
its length the trench is dissected by intermittent stream valleys and coulees draining into the
Missour.

The Lake Sakakawea Reach is located in the high latitude continental climate. This
climate is marked by long cold winters where the temperature frequently drops below zero
degrees Fahrenheit with termperatures of -40 degrees Fahrenheit being recorded. Summer
maximums range in the mid 80 degrees Fahrenheit though temperatures above 100 degrees
Fahrenheit are not uncommon. The lake surface is frozen about four months out of the year
with the average ice up occurting on December 25 and average ice out on April 21. The
prevailing wingd is from the west to northwest. The wind averages around eleven miles per
hour but winds have been clocked at greater than seventy miles per hour. Though
infrequent, tornadoes do occur. The precipitation averages around fourteen to fifteen inches
per year with 75% occurring during the months of April through September.
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Five vegetation communities are found within the project boundaries of the Lake
Sakakawea Reach. In ascending order from the lake they are Aquatics, Flood Plain,
Riparian-Woody Draws, Lowland Grasslands, and Upland Grasslands.

The land surrounding the Lake Sakakawea Reach is almost entirely owned by the
faderal government and administered by the U.S. Army Corps of Engineers. Land use
activities include wildlife management, livestock grazing, farming, and recreation. Potential
conflicts with terns and plovers exist with the last three uses. Livestock use beaches favored
by the birds for watering purposes. Farmers use the shoreline for irrigation pumps. People
use the shoreline and island beaches for camping, picnicking, sightseeing, off road vehicle
driving, exercising pets, and other recreation activities,

The completion of Garrison Dam in the 1950s dramatically changed the hydrograph
in the Lake Sakakawea Reach, About 160 to 180 miles of riverine habitat was destroyed
and replaced by a reservoir. The presence of nesting least tems and piping plovers within
the reach shows the birds have adapted to this changed ecosystem. Despite this adaptation,
it must be concluded that the loss of such extensive riverine habitat has detrimentally
affected the two species.

Garrison River Reach:

The Garrison Reach of the Missouri River begins at the Gamison Dam in west
central North Dakota (RM 1389.9) and travels south 90 miles to the northern boundary of
Lake Ozhe located just south of Bismarck ND ( RM 1299). The vast majority of water for
this reach is supplied through releases from Garrison Dam. The only major tributaries
within the reach are the Knife (RM 1374.5) and Heart (RM 1311.3) Rivers. The
contributions of the two rivers are minimal except for occasional flooding within their
watersheds.

The Missouri on this reach is free flowing, however it is constrained by bank
stabilization projects and the dam has eliminated periodic flooding. The topography is that
of a refatively flat floodplain with some breaks and upland areas. Cutbanks vary from 5 to
35 feet in height. Usable nesting islands and sandbars begin at RM 1380 and continue
downstream throughout the stretch. These islands and bars have traditionally been forming
and eroding throughout the history of the Missouri River. Since closure of the Gartison
Dam the islands and bars have been eroding with little or no additional formation due to the
reduced silt load and stabilization projects on both banks of the river.

Vegetation has become established on nearly all the isiands. These include grasses,
forbs, and shrubs. The islands which rarely or never become inundated have mature woody
vegetation including sand willows and cottonwoods. The existing vegetation along the
banks is either overmature dving cottonwoods or some type of agriculture regime - grazing
and farm lands.
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The reach is located in the high latitude continental climate. This climate is marked
by long cold winters where the temperature frequently drops below zero degrees Fahrenheit
with temperatures of -40 degrees Fahrenheit heing recorded. Summer maximums range in
the mid 80 degrees Fahrenheit though temperatures above 100 degrees Fahrenheit are not
uncommon. The prevailing wind is from the west to northwest. The wind averages around
ten miles per hour but winds have been clocked at greater than seventy miles per hour,
Though infrequent, tomadoes do occur. The precipitation averages around fourteen to
fifteen inches per vear with 75% occurring during the months of April through September.

Human activities within the reach include recreation, agriculture, bank stabilization
projects, water intakes for cities and power plants, and housing developments. Recreational
use includes fishing, both from shore and boats, pleasure boating, jet skis, canoging, water
skiing, beach sports, swimming and sunbathing. Fishing enthusiasts may be found all over
the reach. The other recreational activities are concentrated in the reach areas next to the
Bismarck-Mandan metropolitan area. Likewise the majority of the riverside housing
developments are found around and above Bismarck-Mandan. Other riverside communities
may be found near Stanton, Washbum, and Wilton ND.

Several bank stabilization projects have been conducted over the years along the
river. They have been sponsored by state, Federal and local entities including private
individuals and companies. About 50% of the shoreline between the Garrison Dam and
Bismarck ND is under some form of hank protection (abutments, jetties and riprap).

Lake Oahe Reach:

The Lake Oahe Reach was created with the impoundment of the Missouri River by
the construction of the Oahe Dam. Oaghe Dam was constructed in the 1950s and 1960s by
the U.S. Army Corps of Engineers and is fourth in ascending order of six mainstem dams
on the Missouri, The dam is located in central South Dakota five miles north of Pierre at
RM 1072.3. Lake Oahe continues north for 227 miles and ends just scuth of Bismarck NI
{river mile 1299). At full pool (1617 feet mean sea level) Lake Oahe covers 360,000 acres,
making it the second largest man made lake in the United States. Water from 243.490
square miles of the Missouri River Basin flow into Lake Oashe. Of this, 123,900 square
miles of Missouni River dramage are controlled by Garrizon Dam in North Dakota. The
major contributor of water to Lake Oahe is the Missouri River. Other nvers that flow into
the lake include the Cannonball, Grand, Morsau, and Cheyenne.

The topography of the reach consists primarily of rolling hills and plaing
interspersed with some ndges and buttes. These forms give way in the north to the
relatively flat and non-inundated floodplain of the Missouri River. The land surrounding
Lake Oahe contains a variety of habitats. In the floodplain the cottenwood forests have
heen reduced to corrider nverine hahitat by the development of farmland and pasture. High
isiands that remain above water during peak flows are now often heavily to moderately
vegetated. The sandbars thal emerpe during low water levels are clean to lightly vegetated
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although these bars easily become immdated. Up from the jake grasses dominate the upland
prairies. Mixed in are a variety of wildflowers and some shrubs. Connecting the uplands
with lake are numerous coulees and draws that contain an assortment of trees and shrubs.

The land surrounding Lake OQahe is almost entirely owned by the federal
govemment and is administered by the U.8. Army Corps of Engineers. Land use activities
include wildlife management, livestock grazing, farming, and recreation. Potential conflicts
with terns and plovers exist with the last three uses. Livestock use beaches favored by the
birds for watering purposes. Farmers use the shoreline for irrigation pumps. People use the
shoreline and island beaches for camping, picnicking, sightseeing, off road vehicle driving,
exercising pets, and other recreation activities.

The Missouri River and surrounding land have undergone extensive change since
the completion of Oahe Dam. Before its impoundment the Missouri River was 2
meandering and dynamic river that constantly eroded and deposited sandbars and islands.
These sandbars and islands had the vegetation continuously scoured off by heavy spring
flows and ice. These actions created habitat favorable to nesting terns and plovers. Over 1wo
hundred miles of this habitat was inundated by Lake Oahe, Periodic low lake levels
temporarily recreates some of this habitat on the northern part of the lake. The current
operating procedure for Lake Oahe calls for a peak pool elevation in May followed by
slowly declining levels. This regime uncovers shoreline and some islands in the nerthermn
part and must be considered faverable for tems and plovers. Nawrally, the lower the
beginning elevation the more habitat that is available.

For the thirty miles of Lake Oahe below the headwaters, the lake exhibits riverine
characteristics. This portion offers the least terns and piping plovers sandbars for nesting
when Oahe's pool elevation is below 1604 feet mean sea level (msl) and discharges from
Garrison Dram are less than 15,000 cubic feet per second (cfs). At higher pool levels and or
higher discharge rates, most of the sandbars pecome inundated. The majority of available
habitat will become immdated with an increase to only 17,500 cfs flows. Most of the
sandbars have a sand and gravel composition although bars that emerge when the high
water levels recede are often silty and quickly acquire an algal growth.

Oahe Dam has a greater effect on the rest of Lake Qahe than can be seen on the
northern portion. The Jake has few sandbars, but does have an extensive shoreline. This
leaves limited habitat for the tems and plovers. The few islands that are on the lake are
heavily vegetated and the shoreline is subject to rapid change with rising and falling poo!
jevels, The only extensively used habitat in the lower part of the lake is a silt and sand man-
made island (Dredge Island) at RM 1270.0 and Porcupine Island at RM 1249.0.  New
sandbars are rarely created on the lake or the nver. The lake's shoreline offers nesting areas
where sandbars are not present. The width of the shoreline varies with the pool level.
Historically, little lakeshore habitat is available with pool elevations above 1600 feet msl.
Lakeshore habitat used for nesting have a sand and pebble composition with an abundance
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of driftwood and scattered cottonwoods. This habitat is marginal at best and is often subject
to cattle and human disturbance. '

Fort Randall River Reach:

The Fort Randall Reach of the Missouri River begins at the Fort Randall Dam in
southeast South Diakota {RM 880.0) and travels in a southeasterly direction 35 miles to the
western boundary of Lewis & Clark Lake (RM 845.0), The majority of water for this reach
is supplied through releases from Fort Randall Dam.

The Missouri here is free flowing, however controlled releases from Fort Randall
Datn has eliminated periodic flooding for most of the reach. The topography is that of a
relatively flat floodplain that gives way to upland areas. The uplands in tum are dissected by
coulees and ravines that lead down to the river.

The floodplain forest is the dominant ecosystem along the river. In many areas
along both banks however the forest has been eliminated and replaced by famm lands.
Without the scouring by floods vegetation has beceme established on most of the islands in
the reach. These include grasses, forbs, and shrubs. Some islands that seldom, if ever, are
imundated have developed stands of cottonwoods.

The reach is located in an area typical of a continental-interior climate with great
variations in weather not cnly from season to secason but alsc from vear to year. Hot
summers and cold winters are typical with humidity ranging from an average of 60% in the
afternoon to 80% during the night and early dawn. The frost-free peniod in the area averages
155 days. Precipitation in the region averages 25 inches of rainfall anmually with the
majority of it occurnng during the spring and sumuner months. The average seasonal
snowiall for the reach is arcund 30 mches. Thunderstorms can be expected to occur about
45 days out of the year. Tomado and severe weather pass through the region infrequently.
Temperatures can exceed 100 degrees Fahrenheit in summer and drop to below 0 degrees
in the winter months. The average summer daily temperature is 72 degrees and the average
winter daily ternperature is 24 degrees. The winds are predominantly from the south-
southwest durmg the sumumer and from the northwest during the winter months. Wind
speeds vary greatly, and it is not uncormmon t© have winds up to 50 mph during the year.

Human activities within the reach include recregtion, agriculture, bank stabilization
projects, and housing developments. Recreational use includes fishing, both from shore and
boats, pleasure boating, jet skis. canoeing. swimming and sunbathing. In the Niobrara
Scenic River Designation Act of 1991 this 35 mile portion of the Missouri was designated
a National Recreation River. With this designation increased recreation pressure on the
reach is expected. With the construction of the Fort Randall Darn and the elimination of a
flood threat several trailer park communities have sprung up along the niver. The
establishment of the these trailers, primarily on the Nebraska side of the river, and the
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development of agriculture tracts on both sides of the river has led 1o an increased demand
for more bank stabilization projects.

Lewis & Clark Lake Reach:

The Lewis & Clark Lake Reach was created with the impoundment of the Missourni
River by the construction of the Gavins Point Dam. Gavins Point Dam was constructed in
the 1950s by the U.S., Army Corps of Engineers and is first in ascending order of six
mainstem dams on the Missouri. The dam is located on the South Dakota Nebraska border
four miles west of Yankton SD at RM 1811.1. From the dam Lewis & Clark Lake extends
thirty-four miles in a westerly direction ending at RM R45. At full pool (1208 feet mean sea
level) Lewis & Clark Lake covers 28,000 acres.

Water from 279,480 square miles of the Missouri River Basin flow into Lewis &
Clark Lake. All but 16,000 square miles of this drainage is controlled by Fort Randall Dam
which is 39 miles upriver from the lake. Most of Lewis & Clark's uncontrolled drainage
comes from the Niobrara River which enters the lake at RM 844. The Niobrara transports 2
heavy amount of silt and sand into the reach. It is estimated the Niobrara contributes 60% of
the annual sediment inflow to the lake, making it the major contributor to the accumulation
of sand bars and delta formation in the upper third of the lake.

Lewis & Clark is a relatively stable lake that is managed between a three and half
foot maximurn {1208.0 msl) and minimum (1204.5 msl} operating pool levels. Under flood
conditions the lake can be vaised an additional two feet to 1210.0 msl. The reach's
topography is divided into rwo distinct types. On the eastern half the lake is confined
between hills and ridges that rise to 100 feet above the lake. The western half is a relatively
flat floodplain headwaters mixzure of braided channels and islands that become rolling hills
away from the lake.

The reach is located in an area typical of a continentaj-interior climate with great
variations in weather not only from season to season but also from year to year. Hot
eummers and cold winters are typical with humidity ranging from an average of 60% in the
afternoon to 80% during the night and sarly dawn. The frost-free period in the area averages
155 days. Precipitation in the region averages 25 inches of rainfall annually with the
majority of it occurring during the spring and summer months. The average scasonal
snowdall for the project area is 34 inches. Thunderstorms can be gxpected to occur about 45
days out of the year. Tornado and severe weather pass through the region infrequently.

Temperatures range from an excess of 100 degrees Fahrenheit in summer to below 0
degrees Fahrenbeit in the winter months. The average summer daily temperaure is 72
degrees and the average winter daily temperature is 24 degrees. Winds in the area of the
lake are predominantly from the south-southwest during the summer and from the
northwest during the winter months. Wind spoeds vary greatly, and it is not uncommon to

15




have winds up to 50 mph during the year. The highest average wind speed for a one month
period occurs during April, with a daily average of 14 mph.

Four vegetation communities are found within the project boundaries of the Lew:s
& Clark Lake Reach. In ascending order from the lake they are Aquatics, Floodplam,
Riparian-Woody Draws, and Upland Tallgrass and Mixed Grass Prairie.

The land surrounding the Lewis & Clark Lake is owned by the federal government
and administered by the U.S. Army Coms of Engineers. The primary land use activities are
wildlife management and recreation. Recreation activities include camping, picnicking,
sightseeing, fishing, hunting, pleasure boating, water skiing, sailing, swimming, scuba
diving, and sunbathing. Visitation to the lake topped 2.5 million visitors in 1994,

CGavins Point River Reach:

The Gavins Point Reach of the Missouri River begins at the Gavins Point Dam in
southeast South Dakota portheast Nebraska (RM 811.1) and travels in a southeasterly
cirection 58 miles to Ponca NE (RM 753.0). The majority of water for this reach is supplied
through releases from Gavins Point Dam. The two primary tributaries on this reach are the
James River which joins the Missouni at RM §00.5 and the Vermillion River which enters
at RM 772.0.

The Missouri here is free flowing, however controfled releases from Gavins Point
Dam has eliminated periedic flooding for most of the reach. The reach can be effected by
flooding from the James and Vermillion Rivers. The topography of the reach 1s that of a
relatively flat floodplain on the South Dakota side with floodplain interspersed with steep,
tree covered biuffs on the Nebraska side.

The floodplain contains a mixture of various stages of floodplain forest and cleared
land used for farming and livestock grazing. The dominant species of the mature floodplain
forest are large cottonwood trees. Understory species include dogwood, willows, eastern red
cedars, sumac. wild grape, and poison ivy. On sandbars annual weeds, short {ived grasses,
sedges, and seedling willows and cottonwoods take root. On the north facing biuffs on the
Nebraska side the hardwooed forest dominates. Oak, ash, mulberry, and walnut trees will be
found with the Bur Qak being the mast prevalent. On hilltops and bhuffs with southern or
western exposures, the hardwood forest gives way to grasslands.

The reach 15 located in an area typical of a continental-interior climate with great
variations in weather not only from season to season but also from year to vear. Hot
summers and cold winters arg typical with humidity ranging from an average of 60% in the
afternoon to 80% during the night and early dawn. The frost-tree period in the area averages
155 days. Precipitation in the region averages 25 inches of rainfall annually with the
majority of it occurring during the spring and summer months. The average scascnal
snowfall for the reach is around 30 inches. Thunderstorms can be expected to occur about
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45 days out of the year. Tornado and severe weather pass through the region infrequently.
Tempetatures can exceed 100 degrees Fahrenheit in summer and drop to below zerc
degrees in the winter months. The average summer daily temperature is 72 degrees and the
average winter daily temperature is 24 degrees, The winds are predominantly from the
south-southwest during the summer and from the northwest during the winter months.
Wind speeds vary greatly, and it is not uncommon o have winds up to 50 mph during the
year. :

Human activities within the reach include recreation, agriculture, bank stabilization
projects, water intakes for cities, and housing developrnents. Recreational use includes
fishing, both from shore and boats, pleasure boating, jet skis, canoeing, swimming and
sunbathing. In 1980 the Congress designated this stretch of the Missouri as a National
Recreation River.

An imponant function of this reach is its service as a comidor to provide water for
the Missouri River navigation channel. The navigation channel extends from Sioux City,
Iowa (river mile 732.3) to the confluence of the Missouri and Mississippi Rivers (river mile
0.0) just north of St. Louis, Missouri. Normally the navigation season on the Missouri nuns
for eight months, from April 1 to December 1. The season can be lengthened or shortened
depending upon ice conditions on the river, water storage in the mainstem reservoirs, and
water inflows from tributaries downriver from Gavins Point. To provide for minimum
navigation service, releases from Gavins Point Dam must average 24,800 cfs i May,
24,000 cfs in June, 26,700 cfs in July, and 28,200 cfs in August. For full navigation service,
releases must average 30,800 cfs in May, 30,000 cfs in June, 32,700 cfs in July, and 34,200
cfs in August.

INITIAL HABITAT OBSERVATIONS & NEST INITTIATIONS

Habitat use surveys to locate active nesting colonies and nest sites for monitoring
purposes were conducted from May to July on the reaches. Surveys were conducted with
the aid of binoculars or spotting scope, Potential nesting areas were typically observed from
aboat. Large isiands or beach areas accessible from jand were searched on foot using bird
behavior to indicate active nesting colonies. Sites found to have tems or plovers actively
exhibiting nesting or courting behavior were recorded on U.S. Army Corps of Engineers
aerial mosaic maps {Appendix C ) and monitored during production surveys. Initial habitat
conditions and nest initiations on the reaches are as follows.

Fort Peck Lake: The lake elevation of Fort Peck Lake on April 1, 1995 stood at 2231.5
feet msl, 5.4 feet lower than on May 1, 1994. This exposed more potential habitat for the
two species compared to the previous year. However throughout the nesting season the lake
steadily came up, rising to 2244.0 feet by late July. As a result of this 12.5 foot rise, several
of beaches used by the nesting birds were inundated.
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Piping plovers were observed during the first survey of May 2 and probably arrived
at the lake during the last week in April. Nest initiation dates for the plovers ranged from
May 10 to June 5. The first least tern sighting was made during the week of June 4. The
garliest tern nest initiation for the tems was on June 12 with the last occurring on June 16.

Fort Peck River: Releases out of Fort Peck Dam were increased to 7,000 cfs at the
beginning of May and were maintained at that level through early August. This left
adequate amounts of habitat available for the birds when they arrived in the spring. The
first survey of the west (BM 1714.0 - 1673.0) subsample was completed on June & with
both species being observed. The tems undoubtedly had armrived earlier for a tem nest was
initiated on June 1. The latest nest initiation for least terns on the west subsample was June
27. For the west subsample the earliest plover nest was initiated on June 7, the latest on July
L.

On the east subsample (RM 1581 .4 - 1568.1) the first survey was completed on May
0. Neither species was seen that day or during other surveys in May. Due to high flows from
the Yellowstone River that flooded all habitat in the subsample, surveys were suspended
until July when the river flows fell. On July 20 a least tem colony was discovered at RM
15800.2. The earliest nest initiation for this colony was July 10, with the latest ccowrring on

July 14.

l.ake Sakakawea: Habitat conditions on Lake Sakakawea proved to be deleterious for the
terns and plovers during the 1995 nesting season. The lake rose from 1835.2 feet mean sea
level {msl) in February to a peak of 1851.9 feet msl in August. The August peak was the
second highest on record for Lake Sakakawea, Though plenty of habitat was available for
the birds in May the contmued nsing of the lake from May through Auvgust inundated
almost all the beach habitat used by the birds within the reach.

Surveys of the hirds began on Lake Sakakawea on May 3 and piping plovers were
found at two locations. Plover nests were initiated on the lake from the first week in May
through the second week in June. Hatching for the plovers began as early as June 1{. Least
tems were not observed on the reach until June 3. The earliest nest initiation by a tern on the
reach was the first week in June. The latest nest initiation was the first week of July.

Garrison River: The plan to simulate the natural hydrograph of the Missouri River by
increasing releases from Garrisen Dam in May and then decreasing flows m June was
canceled due flooding in South Dakota, Nebraska, and Missouri. Instead releases were
reduced to diminish the flood threat in the lower basin. In May releases averaged around
13,000 cfs, in June around 11,000 cfs, and around 13,000 cfs in July. Notmal releases
throughout the summer average around 24,000 ofs. The reduced releases left exposed many
sandbars and beaches that are normally submerged, greatly increasing the smount of habitat
for the two species. This fortuitous circumstance ended in late July. High water levels on
Lake Sakakawea required an increase in releases from Garrison Dam. Relgases from
Garrison were gradually increased to a peak average of 37,000 cfs by mid August. This
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effectively ended the nesting season on the reach by eliminating most of the habitat in the
reach.

Mionitoring on this reach began on May 10 but no tems or plovers were observed.
However the plovers were aiready in the area for it was later determined that two plover
nests were initiaied the week of May 7. Two plovers and five terns were observed on May
16 and both species were regularly seen throughout the rest of the monitoring period. Nest
initiation for the tems began the week of May 21. The latest mitiation of a plover nest
within the reach occurred the week of June 25. The latest nest initiation for a tem nest was
the week of July 16.

Lake Oahe: Flooding in the Missouri River's lower basin severely tmpacted habitat
availability on Lake Oahe. To reduce flooding, releases from Oahe Dam were reduced to a
record low average of 1,900 cfs for May and an average of 11,100 cfs for June. As a result
Lake Ozhe rose to a record Ievel of 1618.6 feet msl in June. This rise inundated most of the
beach habitat on the lake, leaving very little for the terns and plovers.

Piping Plovers were first observed at Lake Oahe during the second wesk of May.
This week saw the earliest nest initiations by the plovers. The latest nest initiation for the
plovers was the week of June 12. Least tems were fitst observed on the lake during the first
week of May. The earliest nest initiation for tems however did not occur until the first week
in June. The latest nest initiation for the tems was the week of July 26.

Fort Randall River: Releases from Fort Randall Dam paralleled the downriver Gavins
Point Dam. In the spring and early summer water was held back due to flooding in the
jower Missouri River Basin. Releases averaged 10,600 cfs in April, 9,300 cfs in May,
24,700 cfs in Tune and 32,300 cfs in July. These releases initially left good beach habitat
available along the few sandbars found within the reach.

Piping plovers were first observed on May 3 during the initial survey of the reach.
Least terns were first seen on the reach on May 23. The plovers nest initiation dates
represented a narrow band with the earliest occurring on june 4 and the latest on June 6.
Least tern nest initiations occurred between June 6 and June 20.

Lewis & Clark Lake: The lake elevation for Lewis & Clark Lake was targeted for 1206
feet ms! for the spring and summer of 1995. This level could not be rnaintained as the May
mmnoff into the river between Fort Randall Dam and Lewis & Clark was the highest on
record, Consequently the lake rose to 1209.53 and came within six inches of gvertopping
the spillway gates ar Gavins Point Dam. This eliminated a good portion of the habitat in
May. The lake was drawn down to 1206 feet msl in early June and maintained at that level
through July.

Due to the high lake level the first survey was not conducted until May 30. A pair
of plovers was seen that day. Tems were on the lake as early as June 4, the date of the first
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known nest initiation. The earliest nest initiation for plovers on Lewis Clark was May 30,
with the latest occurring on June 23. Terns nested as late as June 25 on the lake.

Gavins Point River: Releases from Gavins Point Dam were kept well belew normal
during the months of April, May, and June due to high inflows into the Missouri River
Basin below the dam. Releases from the dam averaged 17,400 cfs in April and 18,500 cfs in
May. As a result large areas of natural and created beach habitat were available for the birds
when they arrived at the reach. Piping plovers returned to the Gavins Point Reach in late
April. The earliest known nest initiation for the plovers on the reach was May 8. The latest
nest initiation for the plovers was July 3. The least terns began showing up in the reach in
late May. The earliest recorded tern nest initiation was May 29. The latest tern nest
initiation on the reach was July 17. Sge the following figures for weekly nest initiations and
nest successes for least tems and piping plovers on the Missouri River System for 1995,
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Piping Plover Mest initlation & Nest Success by Week - 1995
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ADULT CENSUS

The adult census, as in previous years, was conducted during the last week in June
and the first week in July. Census activities were conducted with the aid of a boat and
binoculars or spotting scope. Aduits were counted either while incubating clutches, loafing
on the sandbar, or flying overhead near the natal areas. If heavy vegetation existed on an
area preventing observation of adults on the ground, sites were entered, causing the birds to
flush where they were then counted in the air. On sites with large nesting colonies, where
bird activity makes actual counts improbable, the census count was recorded as twice the
number of active nests phus the brooding pairs. Date, time, observers, and site location was
recorded during entry of each census record. All tems and plovers observed on the
Missouri River having adult plumage were recorded as breeding adults. The dates when the
adult census was conducted, by reach, are lisied below.

Fort Peck Lake June 28

Fort Peck River June 29, July 3-7

Lake Sakakawea June 25, 26, 29, July 1-3, 6
Garrison River Tune 23, 25-27,29 30
Lake Qahe June 29-30, July 1-2

Fort Randall River June 26

Lewis and Clark Lake June 26

Gavins Point River June 27-29, July 6
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The 1995 adult census for the Missouri River showed an increase in piping plover
numbers for the first time in four years and a substantial decline in least tern numbers. The
adult census showed 407 plovers and 591 tems within the system, an increase of 16%
(407/352) for the plovers and a decline of 24% (591/777) for the tems. The overall numbers
however do not reflect the dynamic changes that occumred in the system in 1995. The
majority of birds for both species were found on one reach, the Garrison River. Nearly two
thirds of all plovers in the systemn (64%, 261/407) and little less than half of all terns (48%,
284/591) were located within the reach. Both counts were record numbers for the Garrison
Reach. The high numbers were most likely the result of low releases from Garrison Dam
during the summer. The low releases exposed large areas of sandbars and beaches on the
river that the birds favor. Also high water levels on Lakes Sakakawea and Oahe that
eliminated habitat on those two reaches may have moved the birds to the Gamison Reach.
The following pie charts show the results of the adult census by reach for the terns and
piovers,

LEAST TERN ADULT CENSUS BY REACH - 1995
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PIPING PLOVER ADULT CENSUS BY REACH -
1995

GARRISON RIVER

287
FORT EANDALL

RIVER
a

LAKE OAHE
34

LEWIS & CLARK
LAKE

LAKE 4

SAKAKAWEA
24

GAVING FOINT

FORT FECK RIVER
70 FORT PECK LAKE RI;;ER

3

The tables on the following page show the adult censuses for piping plovers and least
terns from 1995 1o 1986.
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PRODUCTIVITY AND RECRUITMENT OF FLIGHTED CHICKS

Productivity monitoring provides a standard of measurement onto which success or
failure of implemented management practices can be evaluated. The most critical scale of
any recovery effort must be rated with the retum gained from annual reproductive efforts or
in the recruitment of young to the adult population. No matter how much habitat is created
or prudent measures implemented, nothing will recover piping plover and least temn
populations unless annual productivity exceeds annual mortality. In light of this, fledge
ratio goals (number of juveniles produced annually per pair of breeding adults) were
established by the Biological Opinion to give the Corps a target to meet in implementing
management activities on the Missouri River, Correct estimates of these ratios are essential
to evaluate the success of efforts applied towards meeting recovery goals. Every effort was
made to accurately eollect and report all aspects of the productivity monitoring activities
during 1995.

Sites identified, through early habitat use surveys, to contain active nesting colonies
were revisited every seven - ten days during the duration of the summer 10 record nesting
activity and chick survival. (The exception was the Fort Peck River Reach where
productivity was geographically subsampled.) Active nesting sites were searched to
determine the number of nests and principle causative factors responsible for any nest being
prematurely terminated. Each colony was searched on foot with the aid of binoculars. Nests
were located by observing adult behavior or by doing systematic searches of the colony site.

Each nest was identified by placing a numbered wooden tongue deprassor one meter from
the nest. Nests were relocated every seven to ten days until the nest was terminated. All on
site activity was limited to thirty minutes or less including any passive predator
management activities.

Information collected for each nest was recorded on corps standardized nest cards
and included species, number of 2ggs, stage of incubation-obtained through use of the egg
flotation method, nest location, nest initiation date, and nest fate. Cause of nest termination
was recorded as hatched or destroyed, with hatched nests being determined by the presence
of piping fragments or chick excrement in the nest bowl. A nest was considered successful
if it hatched a single egg from the ciutch. Destroyed nests were identified to a principle
causative factor including but not limited to, flooding, weather, human disturbance,
predation, and abandonment. 1f a cause couid not be determined the nest was listed as
destroyed - unknown. If it could not be determined if a nest had hatched the nest was listed
as fate urknown.

Chick survival was recorded during weekly nest searches of nesting areas. As the
breeding season progressed, efforts were concentrated on Jocating chicks and keeping track
of fledged chicks using natal areas. Chicks were typically flushed ahead of observers on the
nesting sites and were aged by visual observation of size and primary feather development.
Care was taken to prevent chicks from fleeing into the water in efforts to escape from the
oabservers. Chicks were tracked during the fledging period by recording each observation on
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a chick record portion of the adult census card. Because of a high probability of fledging
before the next week’s visit twenty-two days old plovers ang fifteen days old least terns
were considered fledged.

Productivity varied dramatically within the system. High lake levels on Fort Peck
Lake, Lake Sakakawea, Lake Oahe, and Lewis & Clark Lake eliminated most of the
nesting habitat for the terns and plovers. Likewise high releases from Fort Randalt Dam and
Gavins Point Dam had the same effect on the river reaches below the two dams. Conversely
the low releases out of Garrison Dam for most of the summer proved to be a bonanza for
the birds. Results of the 1995 production surveys are given for terns (Table Page 30) and for
plovers (Table Page 30). See Appendix B for a site by site synopsis of the mainstem systern.
A reach by reach summary of productivity follows.

Fort Peck Lake: Least terns nested on two beaches in 1995. Four of the nests were located
on the same beach used by terns in 1994. A single nest was located on another beach. All
five nests were lost by flooding from the tising lake. The piping plovers were more widely
distributed than the tems with nests being found at eight sites around the lake. Oaly two of
the ten plover nests on the lake successfully hatched eggs with 2 total of three chicks
fledging from these nests. As with the tems, flooding was the primary cause for the loss of
nests with six nests succumbing to the rising lake. The other two nests were predated,

Fort Peck River: For the first time two subsamples of this reach were monitored The west
subsample contained seven occupied least tem nesting sites; up two compared to 1994. Tern
nesting success was exceptional with 80% (20/25) of the nests hatching. From this group a
total of 21 tern chicks fledged for a subsample fledge ratio of 1.00 chicks per pair of adults.
Weather events had an adverse effect on the terns. At least three chicks and one adult were
killed in & hail storm. Two nests were lost to rain storms. A third nest was lost to flooding.
Predators took the other two destroyed nests, The major predator appears to have been
mink.

For the east subsample, no habitat was available during May and June due to high
inflows from the Yellowstone River. After flows from the Yellowstone decreased in July, a
tern colony of six nests was discovered at RM 1580.3. None of the eggs from this colony
hatched. All the nests were destroyed from rain and hai! storms that hit the area in late July.

Piping plovers were found only in the west subsample of the reach. There the birds
tripled the number of nests found on the subsample compared to 1994. However this
represented just three nests, each at a different location. All three nests hatched with a total
of seven chicks fledging, The fledge matio for the plovers was a robust 2.33 chicks per pair
of adults.

Lake Sakakawea: Only two least tems nests were found on Lake Sakakawea in 1995. By

the time of the arrival of tems to the area in June, the majority of the beach habitat in the
reach was already under water. Both nests were lost to inundation by the lake,
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The piping plovers were widely distributed across Lake Sakakawea with nests being
found at twelve sites around the lake. Five of these sites represent nests at locations that did
not have any known plover nests in 1994, Four of these nest site locations were in the
northem half of the lake. Nest success for plovers on the lake was poor with a hatching
success of 11.9% {5/42). This poor rate was due 1o high lake levels experienced on
Sakakawea jn 1995, Fifteen nests were lost to flooding from the rising lake. Another
fourteen nests that were collected in June would have been lost to flocding. A disturbing
occurrence was the loss of six plover nests to human disturbance. All six nests were located
near recreation areas. No known fledged chicks were produced off the reach.

Garrison River: The Garrison River Reach had 29 occupied least tern nesting sites
including seven major colonies of more than ten nests apiece, four moderate sized colonies
of hetween five to nine nests, and eighteen sites of between one to four nests. The number
of nesting sites used by the tems increased 33% (29/19) compared 1o 1994. This
undoubtedly was the result of more habitat being available due to low releases out of
Garrison Dam. Another possible contributing factor was a lack of habitat on Lakes
Sakakawea and Oahe. The high water levels on these lakes may have forced the tems to
move to the reach. Nest success was 45.3% (72/159). A total of 126 tem chicks fledged off
the reach for a very good fledge ratio of 0.89 (126 chicks/142 adult pairs). The high releases
out of Garrison in late July and August made necessary the removal of eggs from the reach.
Twenty-eight eggs from fifieen tem nests were removed and transported to the Gavins Point
Project in Nebraska. There the eggs were incubated and the resulting chicks were captively

raised. {See captive rearing program.)

Piping plovers nested at 41 sites within the reach. This represents an increase of
241% (41/17) compared to 1994, Thirteen sites contained between five to nine nests, and
twenty-eight sites had between one to four nests. The plovers had a very good nest success
of 63% (85/136). This in turn led to a fledge ratio of 0.93 (122 fledged chicks/130 adult
pairs). The leading cause of known nest failure was predation (8). As with the tems, plover
egps and chicks were removed in late July before high releases from Garrison Dam
inundated the low lying sandbars in the reach. Forty eggs from fourteen nests and nine
chicks were collected and transported to the Gavins Point Project for incubation and rEaring.

Lake Oahe: Tern and plover numbets on the Lake Oahe Reach fell substantially in 1995
compared to 1994. This probably resulted from the record high water level the lake
experienced in 1995. Least terns nested at two gsites on the lake, Dredge Island, (RM
1270.0) and Indian Creek (RM 1192.3). Dredge Island was the site of a large tern colony in
1994 and was the only site on the North Dakota side of the lake that had nesting habitat
availahle for the birds. The Indian Creek tern colony was located in a cul-de-sac just off the
Indian Creek Campground. Overall nest success at the two colonies was 37.1% {13/35).

The Indian Creek coleny was hard hit by predators, losing seven nests. Abandonment ("),

was the leading cause of nest failures. No tern chicks were known to have fledged off the

reach.
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Piping plovers nested at six locations on Lake Oahe and on one site below Oahe
Dam. The largest concentrations of plover nests were at Dredge Isiand (%) and Okobojo
Point {5). Nest success for the plovers was 33.0% (7/21). Flooding resulted in the loss of
four nests. Despite the poor nest success the fledge ratio for the reach was a very good 0.93
{14 chicks/15 adult pairs). Three plover nests were collected off the lake mn June. The eggs
from these nests were transported to the Lincoln Park Zoo in Chicago, Iliinois and the
Milwaukee County Zoo in Milwaukee, Wisconsin. There the eggs were incubated and the
resulting chicks were captively reared by zoo personnel.

Fort Randall River: The low releases from Fort Randall Dam in May creaied favorable
nesting conditions for the terns and plovers on the river below the dam. These conditions
ended in June as the need to evacuate water from Lake Francis Case and upriver reservoirs
became necessary, On June |, Lake Francis Case behind Fort Randall Dam set a record
high elevation of 1367.9 feet msl. Increased releases throughout June and July eliminated
all nesting habitat within the reach.

There were 26 tern nests at two locations within the reach. None were successfully
hatched. Eleven nests were flooded and eleven more were collected for incubation at the
Gavins Point Project. The remaining four nests were lost to predation. Seven plover nests
shared the two nesting sites with the tems. All seven plover nests were lost to floeding.

Lewis & Clark Lake: Least terns nested at three locations on Lewis & Clark Lake. These
sites included one major colony of eleven nests, a minor colony of five nests and one
solitary nest. There were three piping plover nests at three locations on the lake. Inflows
into the upper lake disrupted tern and plover nesting. Five tern nests were destroyed by
inundation by the lake. Eggs from twelve tem nests and two plover nests were collected off
the lake and removed to the Gavins Point Project for incubation. The remaining plover nest
was lost to predation. There was no successful hatching of any nests from the lake in 1995.

Gavins Point River; Though some nests were inundated when releases from Gavins Peint
Diam were increased 1o 25,000 cfs on May 31, habitat conditions on the reach remained
favorable for the birds through the first month of the nesting season. This situation changed
in mid June. Above average runoff in the upper Basin and low releases from the dams due
to lower Basin flooding caused the water levels of the lakes formed by Garrison Dam,
{ahe, Dam and Fort Randall Dam to rise into the exclusive flood control zones. Lake Oahe
and Lake Francis Case rose to record levels and Lake Sakakawea rose to it's second highest
level. This required the evacuation of water in the reservoir system and the increase of
releases out of Gavins Point. Conscquently Corps personnel began moving nests to higher
elevations and removed eggs from nests endangered by mundation. The eggs were
transported to the Gavins Point Project where they were incubated. Releases from Gavins
Point were gradually raised throughout the summner to a peak of 54,000 cfs on August 16.
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The increased releases suppressed nesting success of the two species on the Gavins
Point Reach. The plovers nested at eleven sites on the reach compared to gighteen for 1994.
Nesting sites for tems were likewise down, nine for 1905 compared to fourteen for 1994.
Only nine of fifty-six plover nests successfully hatched. The eggs of half of all plover nests
on the reach were collected (28/56). These would have been otherwise lost to flooding.
Predators were also very destructive of plover nests, destroying twelve nests. A quarter of
all tern nests on the reach (30/118) successfully hatched. The eggs of about a third of the
tern nests were collected (40/118) and incubated at the Gavins Point Project. As with
plovers the terns suffered large losses to predators with 31 nests being destroyed.

Tem Adult & Chick
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HABITAT MANAGEMENT

Due to high reservoir levels and high releases from Garrison and Gavins Point
Dams very little habitat improvement work could be done in 1995. What work was done is
summarized in a reach by reach description.

Fort Peck Reservoir: No habitat improvemnent work was done.

Fort Peck River: In September 1995 Corps personnel from the Garrison Project cleared
about one acre of willows from an island at RM 1578.5. The willows were removed from a
high point on the island's west end. The purpose of the project was to provide habitat for the
terns and plovers during high river flows that occur due to the confluence with the
Yellowstonie River at RM 1582. In the spring of 1996 the cleared arca will be herbicided
with Rodeo afier the willows sprout, but before the plovers retum to the area.

Lake Sakakawesa: Due to the extremety high lake level in 1995 no habitat work was done
on Lake Sakakawea.

Garrison River: Due to high releases from Garrison Dam from August through the winter
of 1995, no habitat work was done in this reach. It is expected that the high releases had a
beneficial effect on the reach by scouring beaches of vegetation and by building up
sandbars.

Lake Oahe: In April the sites that had been chemically treated the previous fall were
dragged and leveled. These areas included sites at Mission Island, Mission Peninsula,
Okobojo Island, Plum Creek, and Dry Creek.

Fort Randall River: No habitat improvement work was done.
Lewis & Clark Lake: No hahitat improvement work was done.
Gavins Point River: No habitat improvement work was done.
MANAGEMENT ACTIONS

Several management actions were undertaken to protect nesting sites, increase
productivity, and increase public awareness. Some of these measures have been ongoing for
several years, Others have been done on a limited basis previously, but were expanded in

1995. Still others were tried for the first time in 1995. These management actions are
discussed below except for the Captive Rearing Program which is discussed under it's own

section.
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Predator Aversion Measures

Predator exclosure cages were used 10 increase survival of piping plover nests.
Cages were constructed of either 2"x 4" welded wire mesh or 2"x 2" wire mesh and were
2'x 2" x 2" in size. The cages were held in place with electric fence t-posts or by 14" wire
hook stakes. Assembly and installation 1ime was approximately five minutes. Cages were
assembled on site during the time allowed for productivity monitoring activities. Hands
were washed with no scent soap before the handling of any cage components. After cage
installation the nest was monitored to ensure that the nesting adult returned to the nest. In
one case at Lake Sakakawea a nesting adult refused to enter the cage. The cage was then
removed and the adult resumed nesting, Otherwise thers was no apparent avoidance of
caged nests by piping plovers.

Piping plover nest cages were used on four of the eight reaches. (Cages were not
used on the Fort Peck Reservoir, Fort Peck River, Fort Randall River, and Lewis & Clark
Lake Reaches.) Ovwerall 49% (137/278) of the piping plover nests on the Missour1 River
System were caged. Excluding the four reaches where cages were not used the figure rises
10 54% (137/255). There are several reasons why cages were not placed over every plover
nest. In some cases it was not possible to place a cage due to the proximity of vegetation or
other features next to the nest. Cages were not placed over nests where the eggs were
pipping or already hatching. On several occasions cages were not available when the nest
was discovered. Also when it became evident that eggs were going to need to be collected
for captive rearing program, newly discovered nests were not caged.

Nests that were caged had a higher success, 58% (62/114), than uncaged nests, 42%
{45/107). (These numbers do not include nests where the eggs were collected.) The
survival of uncaged nests in the four reaches where cages were used was markedly higher,
41% {40/97}, than in the four reaches where cages were not used, 25% (5/20). Results of
cage use during 1995 by reach are shown on the following chart.
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A negative consequence of caging plover nests may have occurred at Lake
Sakakawea. Six caged mests in this reach were destroyed by human disturbance. All of
these nests were located near recreation areas and it is probable that the cages acted as
artractants to the public. The public was informed that the nest sites were protected through
the piacement of warning signs, barricades, and roping off the area around the caged nests.

Strobe light systems were not used in 1995. Though effective in 1994, the
elimination of habitat and collecting of eggs precluded the use of the strobe lights.

Predator Removal

No predator removal measures were undertaken during the normal course of
productivity monitoring on the eight reaches. (See Captive Rearing section for a discussion
of predator removal measures associated with that program.}

Sign Posting and Fencing

Nest sites close to or within recreation areas or areas with the high potential for
human disturbance were posted with restriction signs, These signs informed the public of
the presence of endangered species and prohibited entry into the restricted area. The
restricted area could further be delinsated with orange twine strung on steel posts. A reach
by reach description follows.

Lake Sakakawea Reach: Barricades were placed across vehicle trails near the
Steinke Bay and Little Egypt Recreation Areas. The barricades were placed to prevent
vehicles from traveling onto beaches occupied by plover nests. The barricades were also
signed informing the public of the presence of the plovers and that disturbing the birds was
a violation of federal law. Plover nests at Little Egypt and Tobacco Garden Bay were also
"fenced off” with string to delineate a "No Trespassing” boundary, The two areas were also
posted with signs

Carrison River: The northemn part of the island at RM 1374.5 was signed due to
the presence of a large tern colony. There was no evidence that the colony was disturbed by
humans, but all the signs on the island were stolen. Due to high recreation use near
Bismarck signs were placed to protect nesting sites on islands at RM 1319,8, RM 1309.5,
RM 1308.7, and 1307.5.

Lake Oahe: On May 31 a piping plover nest was discovered in the hoat trailer
parking lot of the Indian Creek boat ramp. The area around the nest was roped off with
fence posts and orange twine and "Do Not Enter" signs were posted. About 60% of the
parking lot was blocked off to protect the nest. The nest was later successfully moved. (See
nest rclocation section.} On June ! Oahe Project personnel observed least tem nesting
activity in & road cul-de-sac near the B loop of the Indian Creek Campground. The road
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cnl-de-gac was blocked off with orange construction fence and Do Not Enter signs were
posted The fence was then extended into the campground to cover campsites 7,9, 11, 13, &
15. A tern colony formed at the cul-de-sac and peaked with ten active nests. The area
remained closed until July 7 when it was determined that the terns had abandoned the site.

Cavins Point River: Signs were placed to protect nesting sites on islands at RM
£04.6, RM 804.5, RM 802.0, and RM 801.0.

MNest Relocation

Nest moving was done to prevent the desiruction of nests by rising lake or river
levels. Nests were moved by various means including moving the entire nest and
surrounding substrate fo creation of 2 new nest, Though it was recommencled that the nests
be moved 2 maximum of nine feet, moves of up to twenty feet were successfully completed.
After a nest was moved it was watched to see if the adult found the new location. If the
adult was unable to locate the new site the nest was returned to the old location.

Fort Peck Lake: One tern nest was moved at Fort Peck Lake. It was later lost to
flooding. Three plover nests were moved at Fort Peck Lake. One was moved five times but
was lost to flooding. Another nest was moved three times and was successfully hatched.
One plover chick from this nest was known to fledge. The third nest was moved once, but
was later Jost to flooding.

Lake Sakakawea: Both tern nests on the lake were successfully moved. Both were
later lost to flooding. Plover nest moving had a success rate of 79% (15/19). The greatest
cuccess for the movement of plover nests were those that had been previously caged. Ten
of the nineteen move atiempts involved caged nests. All ten were successfully moved. The
success rate for moves of uncaged nests was 56% (5/9). Most likely the adult bird used the
cage as a visual cue for relocating the nest. Subsequently one of the successfully moved
nests hatched nine were collected for captive rearing, and five were lost to flooding from
the lake. All Tour of the nests involved in unsuccessful moves were lost to flooding.

Garrison River: Two plover nests were moved in this reach. One subsequently
hatched, the other was collected for captive rearing.

Lake Ouahe: Personnel at the Mobridge and Pierre Resource Offices constructed
nest platforms as a means of moving plover nests. At Mobridge it was decided 1o move the
plover nest to afford it more protection and to open up part of the parking lot for boaters.
Muobridge personnel built a 14"x12"x1" tray. The nest was then moved onto the tray but
duplicating the surrounding substrate and using the pebbles from the original nest lining. A
cage was then placed over the platform. The nesting adult readily rerurned to the nest. Over
a period of three days the nest platform was moved about thirty feet. Two of the three eggs
from the nest successfully hatched.
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Nest platforms were constructed by Pierre personnel to move plover nests
endangered by the rising of Lake Oahe. The nest platform was thirty inches square and two
inches deep. A cord was attached to facilitate moving the platform. Like the Mobridge
platform, surrounding substrate and pebbles from the original nest lining were used to
replicate the nest. The platform was buried so that it was level with the surrounding terrain.
The nest was then caged. Initially nest moves were limited to one to two feet to acclimate
the nesting adult to the procedure. Eventually moves of up te 25 feet were accomplished.

Chick Relocation

Transportation of unfledged piping plover chicks to a new location was done only
in cases where threat of destruction was umminent due to the inundation of the chick's
former location.

Fort Peck Lake: On June 25 UUSFWS and Corps personnel captured and removed
two plover chicks from an island in Fort Peck Lake that was in danger of inundation. The
two chicks were released on the shore of the mainiand 130 yards from the island. The adult
plover that was with the chicks on the island was driven off by the crew. The adult tried to
return to the island and was driven off a second time, The adult eventuaily landed on the
mainland near the chicks. On June 28 the mainland site was visited and twe adults and two
chicks were observed, Both chicks fledged in July.

Garrison River: The increase of releases from Garrison Dam in late July and early
August threatened several nearly fledged plover chicks by inundating their island habitat.
On August 8 nineteen plover chicks; three from an island at RM 1308.7, five from RM
1320.0, three fromm RM 13455, three from BM 13475, and five from BM 1357.0, wers
captured and transported to an island at RM 1369.8. This island was not in danger of
inundation and contained large areas of suitable hahitat for the birds. The birds were
released on the island and fledged there.

Berm or Island Building

Earth moving measures were done either to build up an area to survive a flood
situation or done to protect a nest site in danger of imndation.

Fort Peck River: A berm was constructed to partially surround a least tern nest in
danger of inundation. The berm was constructed with sandbags and built in a crescent
shape with both ends tving into existing high ridges. A small trench was dug on the inner
side of the berm to collect any water that breached or bypassed the berm. The temn returned
the nest after the berm was finished. The berm prevented the nest from being flooded and
the eggs in the nest were successiully hatched.

Garrison River: Due to increases in releases from Garrison Dam in late July and
carly August two islands at RM 1308.7 and an 1sland at RM 13455 were built up. The
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purpese of the island building was to give the unfledged plover chicks on the islands an
escape area that would survive the higher water levels resulting from the increased releases.
The islands were built up with shovel power and by using all terrain vehicles equipped with
blades to push up sand. The areas were built up about two feet high. The built up area on the
icland at RM 1345.5 was about 25 feet square in size (625 square feet). The built up areas
on the other two islands were slightly smaller. The built up areas were stabilized with logs

place on the upstream side.

The project proved to be unsuccessful. The built up area on one island at RM 1308.7
was washed away. The plover chicks were then removed to the island at RM 1369.8. The
built up area on the other island at RM 1308.7 was not used. The chicks were either
predated or fledged off the island. The island at RM 1345.5 was divided into thre¢ separate
islands by the rising river and the plover chicks were cut off from the built up area. These
chicks were then captured and removed to the island at RM 1369.8.

Public Awareness: Public awareness of the status of the least terns and piping plovers on
the Missouri River System was accomplished by several means including inferpretive
programs at Corps of Engineers campgrounds and off site, newspaper articles, television
and radio interviews, and information signs.

Specimen Collection for Contaminate Analysis

A total of 3 adult terns, 10 tern chicks, 39 tern eggs, 1 adult plover, 3 plover chicks,
and 34 plover eggs were collected during field activities and will be forwarded to respective
federal contaminate labs for analysis.

A total of 8 tern juveniles, 5 tern chicks, 6 plover juveniles, and 7 plover chicks
were collected during captive rearing program and will be forwarded to respective federal
contaminate labs for analysis.

CAPTIVE REARING PROGRAM

The Missouri River main stem system above Sioux City lowa expernienced runoff
of 151 percent of normal (37.2 million acre feet) during 1995. Lake Oahe behind Oahe
Dam and Lake Francis Case behind Fort Randatl Dam experienced record lake elevations
in 1995, Lake Sakakawea behind Garrison Dam recorded it's second highest lake
clevation. This above average runoff required the Corps to enter into flood water
evacuation service level on the river. With these unstable conditions and daily changes to
system releases, availability of nesting habitat changed rapidly and subsequently
jeopardized nesting efforts on several reaches of the Missouri River. To prevent dramatic
losses of nests initiated on unsecure habitats, the Corps, under authority of the amended
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1995 subpermit 93-07, conducted an egg salvage ug:ratiun and captively reared chicks
for release back into the wild.

Epgs collected during 1995 were only those ultimately determined to be in
imminent danger of being inundated during the evacuation of stored flood waters. All
efforts were made to retain viability of natural nesting sites. Nests predicted {through
UNET modeling) to be inundated by a scheduled flood water evacuation release were
collected along with nests predicted to be flooded by rising reservoir elevations.
Attending adults were allowed to incubate the eggs until just prior to the inundating flow.
This ensured that the birds did not attempt to renest on the jeopardized habitat prior to it
being covered. Egg incubation, rearing of chicks, and release of fledged juveniles were
conducted according to the “Incubation, Propagation, and Release of Least Tem and
Piping Plover Eggs Collected During the 1995 Missouri River Flood Control Operation
Plan.”

During the 1995 salvage effort, 20.6% of the plover eggs (197/956) and 18.0% of
the tem eggs (160/888) located on the Missouri River, were collected. Hatching success
for the piping plover eggs was 70.0% with 96.0% of the chicks hatched eventually
fledging and being released. Least tern hatching success was 70.0% with 70.0% of the
chicks hatched fledging and being released. The tabie below contains a reach by reach

account of the 1993 collection and captive rearing efforts.

Piping Plovers Least Tems
Coltect Hatch Release RefHat Collect Hatch Release RefHat

Lake Sakakawea 51 47 44 =% LN 4] ] 0 o
Garrison Reach 40 33 az 100% 28 18 13 B1%
Lake Qahe B 6 4 7% o 4] o 0
Fort Randall Reach o 0 o c 17 10 o 0%
Lawis & Clark Lake 5 4 4 100 22 14 & 43%
Gavins Point Reach 83 & TE 97 % az T2 a0 89%

Total 1897 168 161 25%: 1680 112 78 70%

Fledged least terns and piping plovers were released on secure habitats once they
kad shown the ability to be able to procure the own food. In 1993, least tem and piping
plover fledglings were released at sites on the Missoun River below Gavins Point Dam,
on Lewis and Clark Lake, along the lower ten miles of the Niobrara River in nerth central

ig




Nebraska. In addition, several least terns were released on the Platte River in central
Nebraska near Ashland and several plovers were released on the Missouri River below
Garrison Dam in central North Dakota. Prior to release, all piping plovers were banded
with an aluminum or stainless steel 1A or 1B USFWS leg band on their left
tarsometatarsus and with a light blue Darvic™ flag on their right tibiotarsus. Least terns
were banded with an aluminum or stainless steel 1A USFWS leg band on their left

tarsometatarsus.

Released Least Tern Fledgling
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Thank you to the following people and their crew of dedicated staff who have
diligently conducted the surveys, compiled the data, and submitted the annual field
report.

MR. GORDON WARRICK - F TPKRES and FTPKRIV
MR. KEITH GORDON - FTPKRIV and LKSKRES
MR. GREG PAVELKA - LKSKRES and GARRRIV
MR. BILL MAY - GARRRIV and LKOARES

MS. TERRI THOMAS - LKOARES

MR. JIM SUEDKAMP - LKOARES

MR. MERRITT STEGMEIER - FTRLRIV

STAFF OF LEWIS AND CLARK LAKE

ém--, D . /4--&

Casey D. Kruse
wildlife Biologist/Field Coordinator
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MAINSTEM MISSOLURI RIVER LEAST TERN PRODUCTIVITY MONITORING, 1895.
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Nesting & Adult Census Site Maps



FORT PECK LAKE




T FamaaFul

Aaz
- m— R4DE Rl B v
15 sy
§ f MvER
".r.-F | i Z Sai WALLET COmmTT
r: | M7 o COUTT
| G, i iy
i " =
2| FORT PECK ADMISESTRATIVE SITE 5 —
g FORT PE
a7 : - 1
r AT LAY ‘l_
—_— | R s
T G e = Nests Pl, P4, P5
——
3 Beach 1 3 -
lz‘: o, |
E T E¥3) \'L
o] Nest T2 Beach 41 | 1 e
Eeia] % . Nests P3, P9, T1, T3, —
g e T4, TS Beach 37
3t 1 I
[ F. ] EE
el gl ‘ }I‘JJ? %
i ] BEaCh 4'3 : | . Ir_z.;j-zuz] =
Bl N
=T 1“ e e, -
' — = o
S sy
W T cot
- K |
S [ F.1
Wil = . t, wl|
L
™ :
L F]
Nest P7 Beach 13
T
] S
)
“u LA
a-;':,
o v
i
. A *n I B3
% °~
| e
ey
| Lama TR ars
! \ S, S, Crwan 3%, L
: F:‘ e b
o -
| e O L
AT | I!iT i
f F s _-|= S L =
¥ ] g e
o |/s . J
-'ﬂ. i i : ::::\. -
W ; [—— i 7 T
. A A
[ o [l r—)
. | ir w-fr-., 'L-lll\ - ﬂ);ef
e
[’
Nest F10 Beach 20 )
Figure §. Nests, and beaches used for ?“7 A er) | :
nesting, by plovers and terms e ool ' ol
on Fort Peck Reservoir in 1995. iﬁm~h:1_ anr| | ans l









L= = - o ] g,
. o~ o &%

Feld
i g A

3
B

ROOSEVELT co



W nest ing adolt terns

i pesting adult plovers

e













LAKE SAKAKAWEA



FE=

T - ...-q-__l'
S s '.
LEASED TO NOATH CAKCTA
= HATIOMAL GUARD
. ‘
-

'-'-.[, : I 5:'";4 - i
i - 8| .- &

N, - R | A § : : i Lt . ; .
- iy 3, R h | 1.8, GOVT. anuunﬁn?i o o i
- d . o LI i .

nd

o L e L Do =G
' v _. = GAME MANAGEMENT AREA— e % o o N
1 = o g . : ; A

. g # o
L - e A ey
- ; - —_— [ = R
- s T o R -+ Mg e "-b.l-“' £ - _.--"lll,ﬂ'l‘I
%7 = o 1 = S, i
L R W i e
/



1 £
= o -

i
B
.EAASE‘

HOFFLUND ¥~
GAME MANAGEMENT
AREA

P o P,

LEGEND:

I




NORTH

o, .,..._l.....

-
Foprd
A

>

s

3

=

NTRA

MOl
e

_—

Q&% L)

L]

r

PR

LEGEND:

nERD

RECOM N




e

L A 1 e .
i1 7 e 7. BOUNDARY %
N T T

-

S anh
T GAME MARAGEMENT
AR

i //z)';

VAN HOOK 1S
P.P. 3 NESTS




e |

HDARY

oU

WONNDE -LADS 5N
e,

o .un_.....‘_..,..w_._ﬂw.w.

DETPWATER CREEK

=] a [} e

b AUVONNOR"LAOD 5N
R R
A R

L AREA

GAME MANAGEMENT
o

T T,

AN

1.......”.“_“:....

By

|
mﬂ//w/Aﬁmm




i
[

MS
=25
= &
=
Q n

B, o

 FOR T MaSRRERTHO

s

» A

.
£ FNINS I :u._.r.!.ur 2
L T

™




l

|

—  —— AECOMMENDED ACCESS ROADS

INDEPENDENCE POINT .
P.P. 7 NESTS :
L.T. 1 NEST

ASELITOVERE
232> FORT.BERTHOLD- ¢
R e o TR

i WL
e,
.:]'-:13 :

Ei .




Ty PR BT S ol B e 0 Fl o]

s W R i, [ L

Creek Bay

Beaver

3 PP Nests

e
b
1

EEK.
it

EAVERLCR

o

e ey
R, N i 3
PR

.
.....___._qm.___ . :
L

18 ..n.rm,. .

‘gl

.l:r'-
oy
=

L ol o]

o

£ L':'.'lla"‘."' T



31
-y
'

¥4

4
[}

C
~y Pl
-

iyt 8 T.“EI.?E..E. :

.~ LICENSED -TO 5%
%, " NORTH DAKOTA -7
NATONAL CUARD

=4

DOUGLAS BAY
P.P. 2 NESTS
I.T. 1 NEST




P Tee "t S0
L T .

-~ GARRIZUR
R
e

“DE TROBRIAMD

s
P T e e ] i g -
= z

" GAME MANAGEMENT AREA

-l
////// 1
MALLARD ISLAND |

WOLF CREEK GAME
., HAHAGEMENT.
e T AREA
R

LEGEND:

RECOMMENDED ACCESS ROADS



C o BEEEERY: L

¥
WAL v ey

1

R Ry

AL Ry
R

e B

T
v
g
A
A,

I %

ME MANAGEMENT AREAL:

]

-

WOLKCREEK Ga

r

LR ﬁ:ﬁ';?ﬁ"

—_

ERL Y,

AR Y s

£/
- U.S: GOV'T, BOUND,

=

e

NORTH



GARRISON RIVER



RIVER MILE 1380.0
i it o= ] P.P. 2 NESTS
e . i o e AT L.T. 5NESTS

i wm iy,




RIVER MILE 1378.2
PP 2 zmm..“—..m

i

t- o
Ry, Do

ﬁ-;-




L TEI S e r 3 L N
S Al el a e o TR -
S b e A DR ™03 - b

o Ll
T LS O il = P T T WL O R e ) i R ey T
A P,

ER MILE: 1354.6
ST TERN NESTS: 1.

.ST TERN FLEDGE: 2
'ING PLOVER NEST: 1
*ING PLOVER FLEDGE: &

SITE: 4lA
RIVER MILE: 1354.2 /

LEAST TERN NEST: O
LEAST TERN FLEDGE: O
PIPING PLOVER MEST: &
PIPING PLOVER FLEDGE: 3

Reach 4
Map A






i

i

g

RIVER I 1374.
P.P. 4 NESTS

RIVER MILE 1375.5
P.P. 1 NEST

]
£l

O T vy ol hvﬁ—‘.ru,
N R
. = ...p.-h..-r g

e - SRS
i - ..-.T



RIVER MILE 1362.2
P.P. 3 NESTS
L.T. 2 NESTS

e A
..w.n.“ h n_.

L%
*.

.“m*. .“.... 7 rrhu_hm
TR ] ?W.,

o

nd o

[#

s B\ B ot

Fo. B et sy B

i

el

A



..@swﬁ




& -

]

L

-f wr e

iy

p .... ¥ d LT ..“.-.r w..v....vf.-.l.ﬁ.ll-....—_...-..

-5 Ve nlamas; § -

il T

s, . RIVER MILE 1356.0
Fiets . PP. 1NEST

ey — L 7

i e bt




ER MILE: 1354.6
ST TERN NESTS: 1.

.ST TERN FLEDGE: 2
'ING PLOVER NEST: 1
'ING PLOVER FLEDGE: &

s 4

SITE: &4lA

RIVER MILE: 1354.2 /
LEAST TERN NEST: O
LEAST TERN FLEDGE: O
PIPING PLOVER NEST: 6

PIPING PLOVER FLEDGE: 3

Reach 4
Map A



. = L=y Y RIVER MILE: 1350.6
"R iy sk 2PPE . LEAST TERN NEST: 0

; ' LEAST TERN FLEDGE: O

PIPING PLOVER NEST: 1

PIPING PLOVER NEST: 1!

E: 411

ER MILE: 1351.5
oT TERM MNEST: 1
ST TERN FLEDGE: 2

ING PLOVER NEST: O
ING PLOVER FLEDGE: O \

. A 2 B - ¥ E d A : ... . : "y
- = _ .’fh ‘“‘ 3 's.
R MILE: 135%2.3 i g

T TERN WEST: O

T TERN FLEDGE: 0O

4G PLOVER NEST: 3
G PLOVER FLEDGE: 1

Reach 4
Map B



E MILE: "1347.5 :
T TERN NEST: 15
T TERN FLEDGE: 0

NG PLOVER NEST: 9
NG PLOVER FLEDGE: 4

o
-.uuf“fdhji...iil‘.l
- e
R MILE: 1345.5
T TERN NEST: 11
T TERN FLEDGE: 17
NG PLOVER NEST: a
G PLOVER FLEDGE: ¢

L g
I MILE: 1345.0

I TERN NEST: 0O

" TERN FLEDGE: 0O

IG PLOVER NEST: 3
G PLOVER FLEDGE:

njz;.vﬁc_ R
=

SITE: 41p
RIVER MILE: 1343.5
LEAST TERN NEST: @
LEAST TERN FLEDGE: o
PIPING PLOVER NEST: 1
PIPING PLOVER FLEDGE: 1



na -,

374

-
——

—

*"'--‘E. 2 HOI

426G
i MILE: 1340.0

’ TEBN MEST: 1

. TERN FLEDGE: 3

IG PLOVER NEST: 1
I¢ PLOVER FLEDGE: 0O

ey
420
MILE: 1339.0
TERN NEST: O
' TEEM FLEDGE: O
‘G PLOVER NEST: 1
G PLOVER FLEDGE: &

SITE: 42H

RIVER MILE: 1338.8
LEAST TERN NEST: 1
LEAST TERN FLEDGE: 2
PIPING PLOVER NEST: 1 SITE: 42D \
PIPING PLOVER FLEDGE: 3 RIVER MILE: 1338.0
LEAST TERN NEST: 16
CRAT LEAST TERN FLEDGE: 12
L N  PIPING PLOVER NEST: 8

PIPING PLOVER FLEDGE: 6

Reach 4
Map D



e
%

LE
-

.I -{I :F'; : ";-
: Py
SITE: 42A

RIVER MILE: '1335.5
LEAST TERN NEST: 18
LEAST TERN FLEDGE: 15

PIPING PLOVER NEST: 7
PIPING PLOVER FLEDGE: 5

*

Reach 4:=-
Map E



42M

SITE:

1325.5

*

RIVER MILE

2

LEAST TERN NEST:

I

LEAST TERN FLEDGE:

PIPING PLOVER WEST:

2

PIPING PLOVER FLEDGE:

g

: ed e
/i

- gt

e

1

3

"
.

42B

JER MILE
>ING PLOVER FLEDGE:

*ING PLOVER NEST:

\ST TERN HNEST
\ST TERN FLEDGE:

[E:

4

Reach

Map F




ITE: 42T,

IVER MILE: 1324.2
EAST TERN NEST: 3
EAST TERN FLEDGE: 11
IPING PLOVER NEST: 1
IPING PLOVER FLEDGE:

b -
ITE: 42K tff'
IVER MILE: 1322.0 W SR
IAST TERN NEST: 1 o R &
IAST TERN FLEDGE: 2 =
IPING PLOVER NEST: 2 ot .

[PING PLOVER FLEDGE: 3 ‘

SITE: 42E
RIVER MILE: 1320.0
LEAST TERN NEST: 2
LEAST TERN FLEDGE: 5
PIPING PLOVER NEST: &
PIPING PLOVER FLEDGE: 2

Reach 4
Map G



Reach 4
Map H

DAKOTA

o

-

SITE: 43E

RIVER MILE: 1309.5
LEAST TERN NEST: 1
LEAST TERN FLEDGE: 0
PIPING PLOVER MEST: 3
PIPING PLOVER FLEDGE :

3

SITE: 43€
RIVER MILE: 1307.5
LEAST TERN NEST: 13
LEAST TERN FLEDGE: 8
PIPING PLOVER NEST: 6
PEPING PLOVER FLEDGE: 7

] : .'_"'

SITE: 43D

RIVER MILE: 1308.4 4
LEAST TERN NEST: 18 ND:
LEAST TERN FLEDGE: 4

PIPING PLOVER NEST: 9

—— RECOMMENDED ACCESS ROADS, PA
PIPING PLOVER FLEDGE: 0

= — RECOMMENDED ACCESS ROADS, GAR



S o
LR ERE AT AESTS
et I"aﬁ““ ST !'ESH.E

i i‘;.- 'Hﬁfg‘-’i (':&'q &ﬁ-h.t-.
: e w-tn-;«‘ Hmf" #rr;u:,:'
3 mﬁ*ﬁ _nﬂfb?'—'i ﬂ'?i'i'

. :@ﬂﬁiﬁmmwwn e S W
WMﬁ“@ﬂm DTN o

otil?!.hiobQdi.iibdodiiiiib;.;;;;;;;.




B 1
i ey o
: - f
RIVER MILE. 1270.0 ¥: . '
LEAST TEry NEST:
LEAST TERy FLEDGE: ¢
PIPING PLOVER NEST:
FIPING PLOVER FLEDGE ;

s il s . g 2
§ CANNCNBALL +
UMENT
T

iy B

-."

RY




i
DGE REACH 1995 | Greenaed

Gy ! Wy )
; L l Cwm : ’ -]- ; l___’/g
'\-‘I .;'-*'I—T I " 1'ﬂ|ﬂ= \ 4 '-r.*-_\. hd ; :_.\. H : - - :_f_.?‘.l = A5 - -y ..:I:_.---_ -
i P 3] § || TP
g aha |
1 A i
b Iy i hii ) - |
e ! ", MosriDGE : ; el
|  MUNICIRAL RIRPORT {_
B e G = .
s T - ]I .

:j‘ i.,_______-_L_-_-r-—-
. e u asre 4 LAME
; S K | =
et | e ‘_-_
i) -
L
1 IEH ___JI
o LI PRGN Hh
E

.-i; V' IWdian
" Recrgal

r‘n Ere

_ INDEFINITE

g .
853

A Least Tern colony
@ Piping Plover nest

R
Fan

2.-—
o
- IHleIBl—GWLUDI+.L BUAYEY WwaRFsMGT

19700

ROAD CLASSIFICAT







NEREEAN

.5, um-r_;abuyg_gﬂ‘r

il

(1

MATCH LINE SHEET 8




Shore Ling {Elev. 1607.5)

I %
W”ﬂ
EEI’
RTEW

THE LAND
- i F B Acreage Above:
- Base Flood Control (Elev, 1807.5)..........

Maximum Normal Operating Poal (Elev. 1817}

THE DAM

TN <o o v
MR o A TR A Ll T
L ] el T - S S et
Elevation of Top (above sea level). . ... ...... ..
Widlh e Top ... .......iiiiiiinrrreenisreens
Wicth ot Bass (Max.) ........._.............
Volumeof Eamth Fill. .. .........ccco000vvuns ]
Volume of Concrete (all structures), . .........

THE POWERPLANT
i T ] S e R S
Seven Generators.............. Each with B5,0{
Seéven Conduita. .. .,

THE SPILLWAY

Splliway Capacity (cu. lest persacond) ........
Mumbr Of GEbEE, . ... ... ..ccicenn i ireaiaas

S} VISITOR CENTER
GAHE CHAPEL

P |
T

Ay

a

k) OOl

E FI!:H:HIF;:??'-- smmm capy ﬁ ———--—STrlIIIISTlcs
SITE 605 ‘

River Mile 1070.4:

Piping Plover Nest: LEGEND:
Piping Plover Fledged 3 e

RECOMMENDED ACCESS

3 SCALE ™ FE
LAKE ;ﬁf‘mpﬁ Yo i S —_
U.S. GOVT BOUNDAR

- j—"-“”& Ty
w LA

LAKE O



FORT RANDALL RIVER



s1(npe 11 ¥ gjs=2u 11 9

g3Inpe dd 0 5353V dd € (°'998 Hi

L ﬁ‘...,,-_.....m.......ﬁ..“.. i
.1.ma VNPE

o

e . Nk 8 j s sainpe 11 9 gisau L1

) e s3TNpe dd 0 s35au 4d% - 0'698

|
|

£ —————

0t
3
=

ALK

xh ws
J Apreg Py
hn_,.m



LEWIS & CLARK LAKE









SOUTH DAKDTA ;
AT SPRINGFELD

-




CEMETERY e}
IF_}- T

LEWIE. N ND

S LB A

£




GAVINS POINT REACH



GAVIND FUINI RIVER 1990 NEDIING Dl
|

.+ CROFTON 1
PEe— et |

gl R '_‘——r*?m_—'—_-qf};-. :

B T

24

; L HMOX COUNTY . T : \ , :
r | CEDAR COUNTY 1" RIw I i £ = e

» PIERSON RAMNC
1! o — T RECREATION 4F
] ol
= ECREATION ARE 37 o "
i! R A S i
" -‘1::-:::-::::.1-:::..—* r*l':“:._: ‘ ::'l.‘:"ﬁﬁhI l
b LEWIS anND cLARK g ; H
I a VISITOR CENTER — = is
] =51 1
u o B ¥ - ' DS U |

GAVING POINT

1 ]
ENEBRASHA TaiLwaTERS i | MATIONAL FI5H

Y PUBLIC BOAT RAMP HATCHERY
m“—m‘"wmﬁ-ﬂECﬁsﬁTlﬂN ARE A 2 | & I
t | PUBLIC BOAT AamMPs |
S ' : ! |
] b i - ra—CHIEF WHITE CRANE
I_!:::;__t\“z“'m'“ - 3 RECREATION AREA ’
20 '_E iy | -
i - W RESIDEMNTIAL [ T [
il DEVELCPMENT i
y " 3 '
1 | 1
i "
4 i | i
— e — -.\ 29 H 15 !
| ' ‘
] WS | i
i S | FANKTON CO i
; I)za-*;F'RIVA E BOAT AAM | |
1 it [,
: ey T St 1| T fs = _!_
t | IRESIDENT AL i l
' i DEVELOPMENT | i
i w/ REF. B9g7 :
i %.- REY. B39 .5
1 : ’ = R 807.°
{ '“:] 'z’”mr“m;h-c.-_...“.:_ A E RI vER HILE ﬂ
i I e, F.F. 3 epests
/ - 4
L e L.T. 5 nests
| { &
] L -{F“-T SERESos s e
' 5.'| 15
| YA e
F T B
T Z3 : | ot ] v o =
‘CATE _soumcE oF BANKLINE DATA]
APBO _USc OF E AEAIAL PHOTOS)
‘ ® Hfrutture Numoer 3ased
Cn U0 Jiver Mileage
EL ol
EGEND: Vil s
[ JO=—= PavED ROAD
S IE==mE== ':-F!A'U'EL ROAD
ST SEDIMENT RANGE
—f N W WINDROW REVETMENT OR FEFUSAL R G el
TELLCOOINES  COMPOSITE AEVETMENT MISSCQURI NATIONAL RECREATION AV
| AlsMlaLAL AEINFOACED AEVETMENT MEBRASKA AND SOUTH DAKOTA
: HARDPOINT QAVIMNG 20N HEIJLJ“TDH'-'-II-‘J'::,-A- STATE Pamx

—_— PILE DIKE

1SEZ8ES95  mane PRAOTECTION BY |LOCALS A
(.5 BROMEN CONCRETE, CAR 302IE5, RUBBLE ETC.H




21 4 .|-.L:;:—.||:'-c;i_:

TANKTON
UMDEVELQPEL
RECREATION
AREM T

il b T O

| RIVERFRGNT

| 35w

YANKTON

—
L1
e
&

3 e 1
: il o A "
I 3 24 \\'\ I
; _W\x RIVER MILE 804.6
IE Pl 4 nests
' | L.T. O nests
.
1 B I
: il i
i | [
| il
9 | T i 7
1]
CEDAR COUNTY il
: il
l il
|
===
]
I: CaBIME,
{
l : It
i1
' 20 7 o
E ' RIVER MILE 802.7
i . P.P. 1l nest
: f L.T. 0 nests
|
21 | 16
|
msie=sms - RIVER MILE B801.0
: P.P. 13 nests
L.T. 29 nesats
2z 15 /,," 3 19
il.’.‘tATE SOUACE OF BAMKL.NE D-ATA:': P
(Teec __usc oF £ aEmiaL PHOTOS

fe Number dased [
Fivgr halea e = s
: 423 i }OREV THaES” |

' Rer Temaa®
_.Illlll :.n "a___. ,ﬁ

o : /
ik FAVED ROAD /

REF Tamgs*

I
I
N

RIVER MILE 804.5
v 09 18 nests
L.T. 40 nests

RIVER MILE 803.8
P.P. 2 nests
L.T. O neats

5 =
| |
¢ 1 =l

1% e———

x‘ RIVER MILE 80
P.P. 5 nesats
4 | L 7 nests
o
i |
I
801.5 I'
Saty
3353

=====52 GRAVEL ROADT f— e
— SEQIMENT RANGE
s W WINDROW REVETMENT DA REFUSAL: -
Lopoertot:  SOMPCSITE REVETMEMNT

C 1 ASINFORCED AEVETMENT

HAADPOIMT

JILE DIKE

i EZxzens 3and PROTECTION BY LOCALS I
i£ S SAQHMEN COMCRETE, CAA SODIES, RUBBLE,ETC

MISSOUR! SATIONAL RECREATION RIV
W ESRASKA AND SOUTH DAKOTA

GAVING PrMT 2au T30 AMoA STATE PARK

s mabe t wrys wdd

[ e o el T




. —_— e
' !
RIVER MILE 799,2 g weaw T —
* h -
S P.P. 0 nests Sam | | | it
.' L.T. 3 nests 55 | \MEE
£ 252 B e | LRl
i R il
I » B |
1 z | il |
o » = ey
| REV. 799 |5% [
b |83z III |
e | (-
o 7 i
"‘?.r' | i Ii
7 | | ¥
g 24 13 ! Ths
1 i i |
il
: ‘ e i
|4 | b} | 7 L1 1
| i TH.B ?g'.rgc.' ] | ] M
(HP 1 Tg?gz"'/ : ik
| A A ,z:: 79?'8 i Ilii
| 1 RZE  Jrmpr 7978n% ! i
: JAM P 79784 i
i 32 THPE T3T. TR I
g H UTE (H.Ps TET. 74% T
| ex tH P Te7.70% I
: il |
. ' RIVER MILE 797.0 L
’ ,' | EEE. 2 nests 21 16 "?6:]
- ARy 797.1 2. T
1)
18
| I
EV. To8.9% | ||
TSE 7% i |
S JIHFI o8 BE* |
(H.Py ToE.E0% ill
: (H.P1 758 55% |
: (A 7g8.50% 22 i ! =
J : L L REF. Tom. 48+% I
4 | \_REF 795980 :El -:“'H: ||
: | - Lo ppugetcr | N
i AEF. 793.81* I |!
i - 1 - _'-'-'__.T' L - — é'
I | ] | ||
| il | |
! | I
i |
1 H ]
: | f
o 35 ! 28 213 | 4 | it
i | |
| i
| | |
| : |'
] i
—— e iy P e p— T i
IZATE SOUACE OF BANKLINE GATA)|
L'#23 USC OF £ AERIAL PHOTOS|
Sz Number Basad SCALE (M PREL
%Y River %i LALE i
fEr Yaileage 1002 . o0 068
£ ok £ S e
~=GEMND:
—u_n’r-\‘
._mF PAVED ROAD

GRAVEL RASAD
SEDIMENT AANGE

WINDACW REVE TMENT OR AEFUSAL
COMPOSITE REVETMENT
AEIMFORCED REVETMENT

7 HAROPOINT

BANK, PRoTECT)| QM Ey

LOCALS
(E.5 BROMEMN COMCAETE

 CAR BODIES, AUEBLE ETC.)

AU aYER

MISSOURI NATIONAL RECAEATION RAIVE

NEBRASKA AND SOUTH DAKOTA
GAVING POINT JaK TO PONCA STATE PAAK

WRLE TR 1D WL Rt
LEFC T LR
T oA TGN WEIAT! el
R T TP 1

Ml e




RIVER MILE 793.%
; P.P. 0O nests
| [ L.T. 3 neasts

| rd____“_

] | 4 |

REIVER MILE 791.2
P.P. 1l nest
Lis T B nests

! CEDAR COU

L

- <hYROM CROVE M E
-'H‘__,.E IPRODUCTICN AREA

£ DAKOTA DERT OF '
—1
g

CaME,FISH 4 PARKE il

-AIVER ACCESS !

= = = 3odlye—s—nomsmmm— - ¥ HE
= b o o |

B

DATE  SCURCE OF BAMNHLINE DATA
3_0 US.C OF £, AERIAL PHOTOS!

LY b Y
-.L:FE'-JUI'-]D.dr FELL SCALE (M FEET
ol Fueer Sileae 100 s FLT Il

PAVED RACAD
GRAVEL ADAD
= SEQIWMENT AAMNGE

MISSOUR| NATIONAL RECREATION RIVE

WOW OWINORCOW SEVETMEMNT OR REFUSAL NEBRASKA AND SOUTH oAROTA

ROCDOOOCCOTey  COWPOSITE ASWETMENT GAVING PZINT Das TO PONCA 5TATE PARK
‘unpsestens AEINFOACED AZVETMENT T e
g HARDPOINT ‘e 4 s
LES53555% BANK PROTECTION By LOCALS

(E.5. BAOKEMN CONCAETE, CAR BODIES, AUBBLE,ETC




19 i 5 I '
s —— U'm = 44 : ety o
' EHPY a8 3% r 4
(HP TRE 2% - a

iHPI 7 [Tl
{HM 7RG 02i*
s

21 1 T3

20 17 o

EHP: 7R gt ; I
(WP 7RS A8 T : q 4
. g AEmES

¥ (HP) RS -
= - ——
i REF. 7RS T % 3 ; | tHP 786,
. - TTTY | REF. ?an Ty

PERTY: i S e =u~:v 788,
Il A F'.ras. e
SPORTSMANS STEAK Haus,r ine1 785 57 5 _ﬁ. T

AEF TAS Si* b & 5
= - L
A - _ o
/ ——— (NP 785438
g " iWPI783.30%
| REF Tas5.11"*
| L
: AEY. 7 ¥
2 | (HPI 784 BO*
y : (HP} T4 Ti* 3 TR
R T | ﬂ."..ﬂ_.ﬂ..---""""'_ o LHP) Ta451®
| ! AEV 784581 . AEF 784 ap®
| . o w“- G Ty
' | : (HPITRa 2+ o — I gy | o
| HP) Tha |® ' oy o (HP) TE4 3 *
i 1 [HP) THa4 o ® - 1 REF T4 |5%
22 | 5 yP) TR & [ g P - REV. T4 3%
! (HP) TA3 8+ 1 x
i (HP} 783 T2* =" ] Lt
: Y (HF T * C: L] . ' . 783,
| & LT gy T : oot T REF 783 71%
! (HP) TEY 4%+ £ g « REW, 7837 *
TS | HPl 723 az= : ; HP}TAY A
| (HPITAY 3a® (HF a3, 5*
| [HP TR 30* il o 13
' IHP) 7R3 278 % BREF TR 41%
i (HP T e TN £ | AEV.783. &%
BEF. TH * ; - REF. 7T&%.11+
23 14 gFy 783 0% ; ! REV.TA3 =
FEF. 783 2% — '- AEF. 782 85%
RE3w

Rizw

VERMILLION
5 MILES

HEF Taags* ;e

REF.7 "//,.T" : 3 i VEHM'kL:ON'iBGAT bl

REV Jay % H= . f A eLue |

REF. 7 . ! ¥ REF. 7 PRIVATED !
2 " a ! HEF T4 ™ l

o —— e = oty —+I —— =
| Ll . i II - REV.7R2 7+
| ORERT_ME. & i
i i | 16 |
| et “ | L 18
! 5oL i y REF. 782 31* |
i.: 12 AEV. Ta2 3+ 1
rmze=og ; i 1
| e iezon | f e
1 H " !
! ! EV.TAR O | If
e | ¥ I i
z/ CEDAR COUNTY 1 ¥ CoMNTT. | 'lll
mye - 1
R4t i E F - e r?ll
/ e DIXOM COUNTY |, [ ||
, | !
SOUACE OF BAMKLINE DWTA|
WS.C. OF E. AERIAL PHOTOS)
iruciure Numoer Based SCALE IM FEET
On 1560 River Wileans mwee a i
PAVED AQAD
GAAVEL ROAD
SEDIMENT AAMNGE
WINDROW AEVETWINT OA SEFUSAL
COMPOSITE ETMENT AL RS 1
= TE REVETME MISSOUR! NATIONAL RECREATION RIVE
AEINFORCED REVETMENT NEBRASKA AMD SOUTH DAAOTA
HARDPOINT GAVING POINT DAM T4 POMNGCA STATE Pafs
SILE JBF 2 00 Wil 'ROS
STONE FILL DIRE, REVETMENT OR REFUSAL R L i
s mmme gwbitaia 0Cd | lwasa
BANK PROTECTION 3y LOCALS o,
(E.S BRAOKEN CONCAE TE, CAA BODIES, RUBBRLE ETC.) P




——

|
i
L § i i =
c-’.'ll' | : T
-
10 P |q: a
i ey 1=
(|| | CLAY COUNTY PaRK
| i i %)
| _.-"' |
- R— e = -
J20 i MW IMILES —
} PUBLIC BOAT RaMP
/ 1 : 8 |
i g a3 i ! !
s 1 I 28 | i
29 | :
5. Y ————t e —em e - i
; LY |
= DIXOM COUNTY |
: 2ol i 34 27
T I
| i
=
1
22

"
| enetritaseenn

LizEes

23 e
el B il
f REE T3ZN
B0E.3
V] mgr 774 8% 5

REW TT& 7%
REF 774 T*
BEW 774 2%

-,

.
s
S.DAK, DEPT OF GE AP -4 /’/1
FROST Wil DEAMESS AREA T4 4]
PUBLIC RIVER ACCES i |

4
= m ! |

S
22

J #a

]

5
e —:l'—' ==
-

_J_ .

HARQLD DAVIODSOM
AIRFIELD

I
[
I
I
|
|
|
. CLAY COUNTY

TS BURBAMK

DATE SOURCE OF BAWHLIME SATA|
1980 J.5.C. OF E. AERIAL PRCTCS)

S5CaLE i FEET & ciructure Numier Based
PAVED ACAD s ek BRI Hten On 1583 River Mileags
GRAVEL ACAD
SEOIMENT RANGE P o R

MISSOURI NATIONAL RECREATION RIVEF

WINCROW REVETMENT OR BEFUSAL
MEBRASKA ANMD SOUTH DAKOTA

{w, i - T R ;
PR e e SAVING POINT DAl TO PONGA STATE PLEH
REINFORCED REVETMENT e

RN L tarre
T . v | el fL BRI RN T
AARDPCIMNT i m',..a sean e

BaMe PAOTECTION 5Y LOCALS e e
(L5 BROKEM COMNCRETEZ, Zal BOLIZS, RUBBLE ITC)




’ X : ,|"I :“ 804 2
| -
[} '4 i
TR 4 II' ;‘- J_J
————— e W ha e
| R S -
& | e 4 REF 771 9=
§ i e REY TTLg*
f-—--:::::—_:: fﬂ__,.-— ¥ REF 77 a*
: %
s / 32 " /;‘,?;; e

) —
| / 770.5 ]
4 o TTD RS Iﬁ' _'I
EE 5 3 - : TTO 80 (Wt [
__.I,-"'r ] REF 770 71* il'
a 33 ——— _—shvmze |
| / B 770.83 (P ,II.';'
o P
- REF 788 51 fo f
REF ?ﬁa&-'l'x_\ . RIVER MILE 770.0
Erm.s‘: I". v : Pk 2 nests
REV 788 5% A L.T. 0 nestsg
REF TEMZ* N -
REF Téa o) * :
.] REF ?au.aa
i REv TES 0%

REF ?e7 75*°

REF TBaA2*
REF 785 50%
MEV-TEGLERT.__ s |

)
L COUNTY | Y
A W UNION COUNTY | A
s Al
l i T BURBANKE LAKE i
I | | r L
i i u
i - | A\
[T & - i ] M &
| ﬁgﬁ- < § 1
y a 1
' - - i 4
[ ! 3
i | 3 ¥
=" q 1

"L _SOURCE OF BANNLIFE DATA |
P MBS C OFE AERIAL PHOTRS|

II I H
vl _ i d TO ELK POINT
! ' 7 1 B ; 5
Tulidre Niumaer Hased
1387 Fiv2r Wilsage

, =EGEND:
SCALE 104 FEET
PAVED ROAD i neson annn
GRAVEL ROAD ’ P 5
2 SECIMENT RANGE i
Sl W WINCROW AEVETWMENT Of AEFLSAL MISSCURI MATIONAL RECREATION RIVE=
- = * Wi A MEBRASKA AND SOUTH DAKOTA
LA - i [
VICLEYED  COMPOSITE AEVETMEN GAVING POINT DAM TO POMCA S50 te Saar
WML REINFORCED AEVETMENT R R D TR
7 HAADPOIMT UL MR e
ZAS55555 AANK PROTECTION BY LOCALS b

(.G BACKEN CONCRETE, CAA A2TIES, AUBALE ETC )




! |
| S ag s

E—— e

e T e |

s T | y

E iMOIAM HILLS CAMPGROUND

1 PRIVATELY OWHED

I QOPEW TO THE PUBLIC
| I

|
’_‘,..c.x'lsms

ze 22 | s

RIVER MILE 764.0
BP.P., 0 nests
T o [ L.T. 12 nests

25 | 24

DIKON COUNTY i

. 18 T
i E REF 78201* ) 7
' REY_TBZ.|* 4|
' REF. 761 84% | AL i
I

REY. T&I 85*
[HP1 TEL T

W
REF THI.a* ——

2s [ R SR R e

! REWV T&La®

(HPI 7B 20%

= LH 21 TRILLS®

IR

(e P Thi O o
LH.E) TRO.95*

REF. 7BO #1* i
REF TS0 8% 2
REV THO.9* 4 )

REF_TaO.&5%

RIVER MILE 760.0

REE. Tan. At

REF TEO,41% Bl 0 nests g

AEF T80 3% | G 11 nests PR
REV 780 4% =

H |DAE SUDUHCE OF BAMHLIME CaTA |
: [[¥8c__U.5.C OF £. AZRIAL PIIOTOS)

REV. TEG 2%

REF. 789,71 % | * Structure Humber Sased
REF T80.5% == i O 1960 River Milza
—— » i Milzage -
REY 754.7°% By o e
¥ 1 e
s T, i o
REF 78y 3% RIVER MILE 759.0 o
¥ AEE 753 * L P.P. 5 nests '
TR T L.T, O nescs ———
16 e o= i i
= =GEMND
'@—— FAVED ROMD
s==233 GAAVEL ROAD SCALE (e FEET
————=  SEDIMENT RANGE Eflatere a s L
S W WINDROW REVETMENT OR SEFUSAL MISSOURI NATIONAL HECEE-‘ETJES_TUE:-
e e e T b MNEBRASKA AMND 50UTH DA i
CMPOSITE REVETMENT c.,wmg PoINT BAM TO PONCA STATE SARK
IAAMAMEY  AEINFOGRIED AEVETMENT bt Ot F
7 HAADPDINT e L T
SASSESSS DANK PROTECTION 8y LACALS

(E.5 BAOKEN COWNCRETE, CAR 3CDIES, AURALI Z7C




e

U A TR

i ; .r'!"'v:_

(BN

s ﬂ-x_-_-n

T LI T

R A il it e W T

Bofgl W3 Bev s
ek W ToH

F g oy

Waaaw L] R

~ FE -
T i
LI
ek i a1 i s S - e o
%) 3 .__-C...L__ X 4 b e e
iy ) i Dl T i Rt g & .f-.";
& 5 . o A
2 " IO e Al et
R K vaRler ] R F i o
P T
A Sl - - ——

&

o8
3 b DL
S S el

R e

i
£
B
ko
# e
A A






