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Summary  
 
The city of Manhattan, Kansas, sits at the confluence of the Big Blue and Kansas 
Rivers.  Flow on the Big Blue River is largely controlled by releases from Tuttle Creek 
Dam, which is approximately 6 miles north of the City of Manhattan or 12.3 miles above 
the confluence with the Kansas River.  The existing Manhattan, Kansas, local protection 
project is comprised primarily of one levee unit and associated appurtenances.   The 
levee unit withstood the Flood of 1993, but some elements of the system were seriously 
challenged as the flood crested. This event raised a concern that the levee may provide 
less than the authorized benefits for which it was designed.  The US Army Corps of 
Engineers in cooperation with the local project sponsor (City of Manhattan, Kansas) are 
conducting this feasibility study to identify alternatives for flood risk reduction on the 
current Manhattan local protection project. 
 
Alternatives 
 
This EA addresses alternatives for raising the height of the Manhattan levee located 
along the Kansas and Big Blue rivers.  Five alternatives have been considered for 
technical feasibility, environmental and social acceptability, and economic efficiency.  
These alternatives include the No Federal Action alternative, three levee raise plans of 
increasing height, and a single plan including a combination of a levee raise with 
channel widening and bridge modifications on a portion of the Big Blue River. 
 
2TPlan 1 – No Federal Action Alternative:  With 2T the No Federal Action option, no 
increase in the current level of flood protection would occur.  Structures within the 
protected zone would continue to be at a higher risk for flooding during large flood 
events.  
  



 

 

2TPlan 2: This alternative would raise the2T current levee  between stations 200+00 and 
272+85 an average of 0.7 feet and a maximum of 1.5 feet.  The plan includes an 
approximate 200-foot extension for tie-in along Casement Rd. at the upper end of Big 
Blue River Segment and a new sandbag gap.  Gatewells would be replaced at stations 
14+78, 62+20, 89+83, 163+00, and 269+50.  Landside toe embankment sand drain 
would be installed along a portion of the Big Blue River levee segment.  Relief wells 
would be constructed at stations 64+00 to 97+00, 110+120+00, and 265+70 to 269+50.  
Underseepage berms would be constructed at 120+00 to 137+00, and 165+00 to 
173+50.  
 
2TPlan 3 (Recommended Plan):  The Recommended Plan would raise 2Tthe current levee  
between stations 131+00 and 277+53 an average of 1.5 feet and a maximum of 3.3 
feet.  The plan includes an approximate 500-foot extension for tie-in along Casement 
Rd. at the upper end of Big Blue River Segment and a new sandbag gap.  Gatewells 
would be replaced at stations 14+78, 62+20, 89+83, 163+00, and 269+50.  Landside 
toe embankment sand drain would be installed along a portion of the Big Blue River 
levee segment.  Relief wells would be constructed at stations 64+00 to 97+00, 
110+120+00, and 265+70 to 269+50.  Underseepage berms would be constructed at 
120+00 to 137+00, and 165+00 to 173+50. 
 
2TPlan 4: This plan would raise the2T current levee–between stations 8+50 and 72+00 and 
101+00 to 277+53 an average of 2.1 feet and a maximum of 3.9 feet.  There would be 
an approximate 1700-foot extension for tie-in along Wildcat Creek and Riley Lane at the 
upper end of Kansas River levee Segment as well as an approximate 500-foot 
extension for tie-in along Casement Rd at the upper end of Big Blue River Segment and 
a new sandbag gap.  Thirteen gatewells would be replaced, raising of one gatewell, and 
strengthen one pump station. Underseepage berms would be constructed from stations 
120+00 to 137+00, and 165+12 to 173+50.  Landside toe embankment sand drain 
would be constructed along a portion of the Big Blue River Levee Segment. Relief wells 
would also be installed from stations 18+00 to 23+00, 64+00 to 97+00, 110+00 to 
120+00, 190+00 to 210+00, and 265+70 to 272+00.  
 
2TPlan 5: This plan would raise the current levee in the same locations as plan 3 with the 
addition of channel widening (CW).  This alternative includes all the features of the Plan 
3 levee raise alternative with an average raise of 1.3 feet and a maximum of 2.6 feet, in 
addition to excavation of approximately 200,000 cubic yards of material along the left 
descending bank of the Big Blue River.  Both the Highway 24 and Union Pacific 
Railroad Bridges would be expanded and approximately 1,100 linear feet of riprap 
armoring would be placed around the bridge abutments. 
 
 
 
 
 
 
 



 

 

Summary of Environmental Impacts   
 
The Recommended Plan would raise the level of the levee, construct and/or replace 
other associated infrastructure.  Construction of the Recommended Plan would result in 
minor, localized, short-term impacts to noise levels and recreation from the operation of 
construction equipment and closing of portions of the Linear Trail during construction.  
There would also be adverse impacts to terrestrial habitat and wildlife from the loss of 
approximately 6.23 acres of forested habitat and 0.67 acres of shrubland habitat. Efforts 
will be made to avoid and minimized impacts to forest, shrubland, and other native 
habitat during clearing and construction activities.  Native vegetation may be planted in 
the construction easement, where appropriate following project construction to minimize 
the long term impact to terrestrial habitat and wildlife.  The Recommended Plan would 
not result in any impacts to federally-listed threatened or endangered species or their 
designated critical habitat.  The proposed action also would have no impact to sites 
listed on or eligible for inclusion on the National Register of Historic Places.   
 
Mitigation Measures 
 
The recommended plan would not affect any wetlands or water of the U.S., nor any 
important wildlife habitat, therefore no mitigation is proposed for this plan. 
 
Conclusion 
 
After evaluating the anticipated environmental, economic, and social effects of the 
proposed activity, it is my determination that the Recommended Plan for the Manhattan, 
Kansas, Flood Risk Reduction project does not constitute a major federal action that 
would significantly affect the quality of the human environment; therefore, preparation of 
an Environmental Impact Statement is not required. 
 
 
Date: ____________________     __________________________________________ 
                                                               Andrew D. Sexton 
                                                               Colonel, Corps of Engineers 
         District Commander 
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1.0 INTRODUCTION 
 

The U.S. Army Corps of Engineers Kansas City District (CENWK) and the local 
project sponsor (City of Manhattan, Kansas) are conducting a feasibility study of the 
existing local protection project which serves a highly-developed area around downtown 
Manhattan, Kansas.  This is a single purpose study focusing on flood risk management.  
The existing Manhattan, Kansas, local protection project is comprised primarily of one 
levee unit and associated appurtenances.  The levee unit withstood the flood of 1993, 
but some elements of the system were seriously challenged as the flood crested. This 
event raised a concern that the levee may provide less than the authorized benefits for 
which it was designed. 

The city of Manhattan is located in central Kansas, and lies at the confluence of 
the Big Blue River and the Kansas River (Figure 1 in Appendix I).  The Big Blue River is 
on the east side of the downtown area and connects to the Kansas River on the 
southeast side of the city.  The Manhattan levee unit is located generally west and north 
of the confluence of the Big Blue River and the Kansas Rivers, and is approximately 
28,850 feet long.  The levee was typically constructed with a 10-foot crown width and 
three horizontal to one vertical (3H: 1V) embankment slopes.  A limited number of major 
structural features are associated with this levee.  

The Corps of Engineers Tuttle Creek Lake is situated just to the north of 
Manhattan with the Big Blue River flowing into and out of Tuttle Creek Lake. Tuttle 
Creek is a major lake in the Kansas River basin system of lakes, which are critical to the 
Corps’ flood risk management mission for both the Kansas and Missouri Rivers.   
 
1.1 Purpose and Need for Action 
 

The Manhattan Levee protects the majority of the downtown central business 
district providing protection for approximately a billion dollars of structures and other 
infrastructure.  The original project started construction in 1961 and was finished and 
turned over to the local interest in 1963.  During the 1993 flood the levee held during the 
flood crest.  However, the water heights on the levee created concern that the levee 
would not function to the original design specifications.  The existing flood risk reduction 
project needed action to ensure that the system provides the flood risk reduction 
protection as was originally designed. 
 
1.2 Project Location 
 

The Manhattan Levee is located west and north of the confluence of the Big Blue 
River and Kansas River in the city of Manhattan, Kansas, in Riley and Pottawatomie 
Counties.  The levee embankment begins at Station 8+50 and ends at Station 272+85. 
The levee starts north of Wildcat Creek and is roughly aligned with 15th Street in 
Manhattan, Kansas. The levee follows the alignment of Wildcat Creek from Station 8+50 
to Station 35+00, where it begins to parallel Pottawatomie Avenue to station 60+00.  
The levee alignment then turns to the northeast and turns north at 80+00 to align with 
the Kansas River. The alignment with the Kansas River continues to the confluence with 
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the Big Blue River at approximately Station 173+00. From the confluence, the levee 
turns towards the northwest, aligning with the Big Blue River until Station 209+00, 
where it turns further to the west and splits off from the Big Blue River. The levee 
continues in a west-northwest direction and aligns parallel to an existing drainage 
channel to its end at Station 272+85. 
 
2.0 MEASURES and ALTERNATIVES 
 

The feasibility study originally considered a variety of flood risk management 
measures and seven alternatives (Plans).  However, in the early alternatives screening 
process, two alternatives that addressed a new northern levee for portions of the 
currently unprotected northern area subdivisions were not deemed economically 
feasible and were thus eliminated from further evaluation. Five alternatives were carried 
forward as a final array and were considered using a variety of planning criteria 
including technical feasibility, environmental and social acceptability, and economic 
efficiency among others.  These alternatives include the No Federal Action alternative, 
three levee raise plans of increasing height, and a single plan including a combination of 
a levee raise with channel widening and bridge modifications on a portion of the Big 
Blue River. 
 
2.1 UAlternatives Considered Early but Rejected from Further Consideration 
 
2.1.1 Levee Raise and New Northern Levee: This alternative includes raising of the 
existing levee as described in Plan 3, below, and construction of a new northern levee 
for similar protection of a currently unprotected residential area situated north of the 
existing protected area.  This alternative was eliminated because the cost of the new 
northern levee produced negative net benefits. 
 
2.1.2 Levee Raise with Channel Widening and New Northern Levee: Includes 
raising the existing levee as described in Plan 5, below, and  construction of a new 
northern levee. The cost of the northern levee produced negative net benefits.  
 
2.2  UAlternatives Evaluated and Recommended Plan 
 
2T2.2.1 Plan 1 – No Federal Action:  With2T the No Federal Action option, no increase in 
the current level of flood protection would occur.  There is currently a 1.5% (1 in 67) 
annual chance of a damaging flood occurring from either an overtopping or levee 
breach failure.  Structures within the protected zone would continue to be at a higher 
risk for flooding during large flood events.  
 
2T2.2.2 Plan 2: This alternative would raise the2T current levee between stations 200+00 
and 272+85 an average of 0.7 feet and a maximum of 1.5 feet.  The plan includes an 
approximate 200-foot extension for tie-in along Casement Rd. at the upper end of Big 
Blue River Segment and a new sandbag gap.  Gatewells would be replaced at stations 
14+78, 62+20, 89+83, 163+00, and 269+50.  Landside toe embankment sand drain 
would be installed along a portion of the Big Blue River levee segment.  Relief wells 
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would be constructed at stations 64+00 to 97+00, 110+120+00, and 265+70 to 269+50.  
Underseepage berms would be constructed at 120+00 to 137+00, and 165+00 to 
173+50.  
 
2T2.2.3 Plan 3 (Recommended Plan):  The Recommended Plan would raise 2Tthe current 
levee  between stations 131+00 and 277+53 an average of 1.5 feet and a maximum of 
3.3 feet.  The plan includes an approximate 500-foot extension for tie-in along 
Casement Rd. at the upper end of Big Blue River Segment and a new sandbag gap.  
Gatewells would be replaced at stations 14+78, 62+20, 89+83, 163+00, and 269+50.  
Landside toe embankment sand drain would be installed along a portion of the Big Blue 
River levee segment.  Relief wells would be constructed at stations 64+00 to 97+00, 
110+120+00, and 265+70 to 269+50.  Underseepage berms would be constructed at 
120+00 to 137+00, and 165+00 to 173+50. 
 
2T2.2.4 Plan 4: This plan would raise the2T current levee–between stations 8+50 and 72+00 
and 101+00 to 277+53 an average of 2.1 feet and a maximum of 3.9 feet.  There would 
be an approximate 1700-foot extension for tie-in along Wildcat Creek and Riley Lane at 
the upper end of Kansas River levee Segment as well as an approximate 500-foot 
extension for tie-in along Casement Rd at the upper end of Big Blue River Segment and 
a new sandbag gap.  Thirteen gatewells would be replaced, raising of one gatewell, and 
strengthening of one pump station. Underseepage berms would be constructed from 
stations 120+00 to 137+00, and 165+12 to 173+50.  Landside toe embankment sand 
drain would be constructed along a portion of the Big Blue River Levee Segment and 
the Kansas River segment. Relief wells would also be installed from stations 18+00 to 
23+00, 64+00 to 97+00, 110+00 to 120+00, 190+00 to 210+00, and 265+70 to 272+00. 
 
2T2.2.5 Plan 5: This plan would raise the current levee in the same locations as plan 3 
with the addition of channel widening (CW).  This alternative includes all the features of 
the Plan 3 levee raise alternative with an average raise of 1.3 feet and a maximum of 
2.6 feet, in addition to excavation of approximately 200,000 cubic yards of material 
along the left descending bank of the Big Blue River.  Both the Highway 24 and Union 
Pacific Railroad Bridges would be expanded and approximately 1,100 linear feet of 
riprap armoring would be placed around the bridge abutments. 
 
 
 
 
 
 
 
3.0 AFFECTED ENVIRONMENT 
 
3.1 UPhysical Resources  

 
3.1.1 Geology and Soils 
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The project area lies along the boundary of the Great Plains and Central Lowland 
physiographic provinces.  The Blue River watershed north of Randolph, Kansas, is in 
the Dissected Till Plains section of the Central Lowland, which was glaciated during the 
Pleistocene time.  The Dissected Till Plains section is now covered by glacial drift, 
which forms a discontinuous mantle over much of the area, attaining a maximum depth 
of 300 feet.  The Lower portion of the Blue River watershed and the lower portion of the 
Kansas River watershed are located in the Osage Plains section where bedrock is 
overlain by alluvial deposits of 10 to 50 feet deep.  Exposed bedrock along valley walls 
consist of a sequence of limestones and shales of Permian age belonging to the 
Council Grove group.  Another 200 feet of shales and limestones of the Pennsylvanian 
age are located below this stratum.  The Kansas River watershed covers a large area of 
the Great Plains provinces, with portions in the Plains Border, High Plains, and 
Colorado Piedmont sections. 

 
Floodplain soils associated with the Kansas River and its tributaries are derived 

from alluvium.  The alluvium consists of water-laid deposits of silt, clay, sand and gravel 
and has been modified in the past by natural phenomena such as channel migration 
and flooding.  Other soils in the project area include those formed from the weathering 
of local parent material and eolian deposits transported to the area by wind.  Soils of the 
Kansas River valley consist of sandy river wash in and immediately adjacent to the river 
channel and the deep, nearly-level silt and sandy loams of the first and second bottoms 
in the floodplain.  The first bottom is next to the stream and is subject to periodic 
inundation, sometimes more than once a year.  The second bottom represents the 
higher terraces above the first bottom which are less frequently inundated.  Soil 
associations of the valley are primarily the Eudora-Kimo and Eudora-Haynie-Sarpy 
types.  Soils of the Blue River watershed are also of the Eudora-Haynie-Sarpy type with 
the Sarpy series being very common in the first bottoms.  In the upland areas shallower, 
sloping, clayey soils will be found, with some areas covered by cherty limestone soils. 

 
3.1.2 Climate 
 

Climate in the Kansas River and Blue River basin varies from moist subhumid in 
the southeast to dry subhumid in the west.  Historically, the climate includes some years 
with intense prolonged rainfall and some with severe droughts with no cyclic pattern.  
The average annual rainfall for Manhattan, Kansas, is 34.8 inches.  In general, the 
annual precipitation throughout the basin decreases from east to west. Precipitation 
during the summer and fall months is usually of the short duration thunderstorm type 
with small centers of high intensity although widespread general rains occasionally 
occur.  Winter precipitation usually results from the passage of well developed low-
pressure systems and active fronts and occurs as either rain or snow.  Significant 
amounts of snowfall are confined to the months of October through April, inclusive, with 
the highest monthly average in January, February, and March. The average annual 
snowfall for the basin is 22 inches. 
 

Excessively high and low temperatures are characteristic of the plains area. The 
average annual temperature varies from about 55P

o
P F in the west to 88P

o
P F in the east.  
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Severe winter weather is normally experienced in December, January, and February, 
and is encountered rather frequently in November and March.  July and August are 
normally the hottest months, but maximum temperatures of over 100 P

o
P F have been 

recorded in all months, April through October.  Temperatures of -10P

o
P F to -25P

o
P F have 

been recorded in November through April, inclusive.   
 
3.1.3 Water Resources and Water Quality 

 
 Water resources in the project area include surface water resources and 
groundwater resources.  Surface water resources in or near the project area include the 
Big Blue River, Tuttle Creek Lake, the Kansas River, their tributaries and adjacent 
wetlands.  Wetlands will be described in the Aquatic Habitat section.  Groundwater 
resources in the project area include alluvial aquifers of the Big Blue and Kansas Rivers 
and their tributaries along with the Glacial Drift and Dakota aquifers.  The city of 
Manhattan, Kansas, utilizes 16 water wells to supply municipal water needs, with 3 of 
those wells adjacent to the levee system.  Tuttle Creek Lake is located in the Lower Big 
Blue River Watershed (HUC 10270205).  The Upper Kansas River Watershed (HUC 
10270101) includes the Kansas River and its tributaries upstream of its confluence with 
the Big Blue River and the Middle Kansas River Watershed (HUC 10270102) includes 
the Kansas River and its Tributaries Downstream from Tuttle Creek Lake to near 
Topeka, Kansas. 
 
 Federal water quality standards regulations require that states specify 
appropriate water uses to be achieved and protected by taking into consideration the 
use and value of the water body for public water supply, for propagation of fish, 
shellfish, and wildlife, and for recreational, agricultural, industrial, and navigational 
purposes, these “uses” are known as “Designated Uses.”  In designating uses for a 
water body, the State examines the suitability of a water body for the uses based on the 
physical, chemical, and biological characteristics of the water body, its geographical 
setting and scenic qualities, and the socio-economic and cultural characteristics of the 
surrounding area. 
 
 The State then adopts water quality criteria with sufficient coverage of 
parameters and of adequate stringency to protect designated uses.  Once Water Quality 
Standards have been adopted by the State and approved by the EPA, they are used in 
determining National Pollution Discharge Elimination System (NPDES) permit limits, 
impairment status, and Total Maximum Daily Load (TMDL) endpoints.  If a water body is 
determined to be impaired or not meeting water quality standards, then the water body 
is listed on the Clean Water Act Section 303(d) list. 
 
 The Upper Kansas River (HUC 10270101) is listed as “impaired” (not meeting 
designated uses) due to five water quality standard parameters: total phosphorus, total 
suspended solids, chloride, fecal coliform, and sulfate.  Wildcat Creek a tributary to the 
Kansas River that runs parallel to a portion of the Manhattan levee is listed as impaired 
for two parameters: dissolved oxygen and fecal coliform. 
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 Tuttle Creek Lake is currently listed as being impaired for four water quality 
standard parameters: eutrophication, sedimentation, atrazine and alachlor.  TMDLs 
have been developed and approved by the U.S. Environmental Protection Agency for 
this high priority water body for eutrophication (860 tons of phosphorus per year), 
atrazine (reduction of atrazine loads in Big Blue River by 75%, Little Blue River by 58%, 
and Black Vermillion River by 67%), sedimentation (reduction of historic storage loss 
rate by 45%), and alachlor (0.70 tons per day),    The approved TMDL can be viewed at 
4Thttp://www.kdheks.gov/tmdl/klr.htm4T. 
 
 The Middle Kansas River (HUC 10270102)  just downstream of it confluence with 
the Big Blue River is currently listed as being impaired due to four water quality 
standards parameters: biology, total phosphorus, total suspended solids, and fecal 
coliform. 
 
 Section 404 of the Clean Water Act (CWA) (33 USC 1344) requires that all 
activities that involve a discharge of dredged or fill materials into a Water of the United 
States, unless exempted, requires prior authorization from the Corps of Engineers.  In 
addition, projects authorized under Section 404 of the CWA must also be certified in 
compliance with applicable state water quality standards.  In Kansas the request for 
Section 401 water quality certification is evaluated by the Kansas Department of Health 
and Environment – Bureau of Environmental Quality.  Since the early 1990’s 
approximately forty Section 404 permits have been issued in the area around the 
Manhattan levee system.  Most of those permits were issued for work on public utilities 
(installation or maintenance of utility lines). 
 
3.1.4 Air Quality 
 

Air quality monitoring by KDHE indicates that the air in Kansas is relatively clean.  
Currently there are no designated nonattainment areas in Kansas.  Sources of air 
pollution in the project area would include stationary sources such as electrical power 
plants and industrial facilities, mobile sources such as vehicle emissions, and area 
sources such as small businesses and households.  Within the State of Kansas, the 
highest levels of air pollution are associated with the most heavily urbanized areas of 
the state in Johnson and Wyandotte Counties east of the study area, and Sedgewick 
County which is far to the South of the study area.  As with the vast majority of the state, 
air in the Manhattan area is considered to be relatively clean. 
 
 
 
 
3.2 UBiological Resources 
 
3.2.1 Aquatic Habitat (including Fisheries and Wetlands) 
 
 The aquatic ecosystems in the project area consist of the Big Blue River, the 
Kansas River, and their tributaries and adjacent wetland/riparian areas.  There is a 9 

http://www.kdheks.gov/tmdl/klr.htm
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mile segment of the Big Blue River, from Tuttle Creek dam to the confluence with the 
Kansas River at river mile 147.  Below Tuttle Creek dam the presence of Rocky Ford 
dam just 1 mile downstream influences the tailwater elevation in the Tuttle Creek stilling 
basin and in River Pond.  Rocky Ford dam is practicably an impassible barrier to fish 
moving upstream from the lower Big Blue and Kansas Rivers.  Fish populations 
upstream of Rocky Ford dam and below Tuttle Creek dam are supported by natural 
reproduction within that area or from fish that move through the conduit from Tuttle 
Creek Lake.  As a result of this movement, the River Pond, outlet and KDWP’s Rocky 
Ford Dam & Fishing Area contain many more typical lake fish like walleye, saugeye, 
white bass, black crappie, wipers and stripers.  Below Rocky Ford dam the Big Blue and 
Kansas Rivers support a fish population that is typical of the large turbid rivers.  Species 
found in the Kansas River, Blue River, Wildcat Creek, and tributaries in the close 
proximity to Manhattan include shovelnose sturgeon, paddlefish, longnose gar, 
shortnose gar, goldeye, American eel, gizzard shad, red shiner, common carp, speckled 
chub, plains minnow, common shiner, silver chub, emerald shiner, sand shiner, 
rosyface shiner, Topeka shiner, suckermouth minnow, bluntnose minnow, creek chub, 
river carpsucker, quillback, white sucker, blue sucker, smallmouth buffalo, bigmouth 
buffalo, black buffalo, shorthead redhorse, yellow bullhead, blue catfish, channel catfish, 
slender madtom, stonecat, flathead catfish, misquito fish, white bass, orangespotted 
sunfish, blue gill, largemouth bass, white crappie, orangethroat dartersauger, and 
freshwater drum (Cross and Collins, 1995) 
 
 A drainage ditch runs along the southern edge of Northeast Park.  This ditch was 
causing large amounts of erosion so the Audubon Society, in cooperation with Kansas 
State University’s Department of Landscape Architecture, developed and installed a 
meandering channel within a channel that reduced the erosion and provides ephemeral 
wetland features.  
 
 Wetlands on the Big Blue and Kansas River floodplain are relatively scarce, as 
many of these areas have been drained to facilitate agricultural production.  In addition, 
the lack of out of bank flows, resulting from operation of the Kansas River system for 
flood control, has reduced or eliminated the hydrology needed to support many of these 
wetland areas. Most of the wetlands in the immediate project area occur along a small 
tributary to the Big Blue River (see map of wetland areas).  These wetlands are used as 
settling ponds for the water treatment by the City of Manhattan.  Wetland areas typically 
support the highest diversity and numbers of wildlife and are important to mammals, 
birds, reptiles, amphibians, and fish. 
 
 
3.2.2 Terrestrial Habitat 
 
 In the protected area of the levee, much of the area is in residential or urban 
industrial use, thus lending very limited habitat (see landcover map).  The undeveloped 
ground consists of maintained grassland and agricultural row crop production.  
Riverward of the levee unit, vegetation consists of maintained grassland, areas in 
agricultural row crop production, and remnants of the wooded riparian corridor along the 
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Big Blue and Kansas Rivers.  Large cottonwoods, suitable as bald eagle roosts and 
hunting perches, are found along both rivers in the immediate project area. Native tree 
species within the area include cottonwood, willow, sycamore, American elm, and 
maple, along with grasses shrubs, and herbaceous species. 
 
 Northeast Park lies adjacent to the levee and along an unnamed tributary and 
contains a 28 acre restored prairie site and a smaller woodland site currently being 
restored that are maintained by the Northern Flint Hills Audubon Society in cooperation 
with the City of Manhattan.  These, along with the remnant riparian areas, provide the 
terrestrial habitat near the project area. 
 
3.2.3 Wildlife 
 
 Most of the habitat within the project area is found in the floodplains and 
associated riparian habitats of the Big Blue and Kansas Rivers, which provides rich 
habitat for a variety of wildlife species. Typically the habitat diversity in the residential 
and industrial areas is lower and diversity increases as you get to the more natural 
areas such as the remnant riparian areas.   Mammals that would occur in the project 
area include terrestrial and aquatic furbearers such as beaver, mink, muskrat, opossum, 
coyote, raccoon, and striped skunk.  Important game animals include the white-tailed 
deer, eastern cottontail, and fox squirrel.  Thompson and Ely (1989) report that 424 bird 
species have been recorded in Kansas due to the state’s central location.  Birds that 
utilize the project area include a mix of permanent residents, summer residents, 
transients and winter residents. In addition, Tuttle Creek Lake and its associated 
wetlands provide important habitat to waterfowl.   
 
A wide variety of reptiles and amphibians can be found in the more natural portions of 
the project area.  Species reported for Riley County include the collard lizard, ring-neck 
snake, horned toad, Texas horned lizard, ground skink, tiger salamander, plains 
spadefoot, great plains toad, Woodhouse’s toad, Blanchard’s cricket frog, western 
chorus frog, gray treefrog, plains leopard frog, bullfrog, plains narrowmouth toad, 
common snapping turtle, ornate box turtle, western painted turtle, midland smooth 
softshell turtle, western spiny softshell turtle, great plains skink, prairie-lined racerunner, 
western slender glass lizard, western hognose snake, eastern hognose snake, western 
worm snake, prairie riingneck sname, western smooth green snake, eastern yellowbelly 
racer, great plains rat snake, bullsnake, prairie kingsnake, common kingsnake, milk 
snake, plains black headed snake, flat-headed snake, red-sided garter snake, western 
plains garter snake, lined snake, Texas brown snake, blotched water snake, diamond-
backed water snake, northern water snake, copperhead, timber rattlesnake.  Garter 
snakes and ringnecked snakes are often seen sunning on linear trail 
 
3.2.4 Threatened and Endangered Species 
 In addition to the Federally listed species below, Sprague’s pipit (Anthus 
spragueii) is listed as a candidate species and the Northern long-eared bat (Myotis 
septentrionalis) is proposed for listing under the Endangered Species Act.  It is unlikely 
that the Sprague’s pipit would be found in the project area.  During the design phase 
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prior to any construction activities a survey for northern long-eared bat (NLEB) may 
need to completed to determine if they are present in the project area.  It is anticipated 
that if the NLEB is listed then a survey protocol would be developed by the Service. 
 
3.2.4.1 Interior Least Tern 
 
 The interior least tern (Sterna antillarum) was federally listed as endangered in 
1985.  Least terns are birds about 9 inches long with a black “crown” on their head, a 
snowy white underside and forehead, grayish back and wings, orange legs, and a 
yellow bill with a black tip.  From late April to August, terns use sparsely vegetated 
sandbars along rivers, sand and gravel pits, or lake and reservoir shorelines for nesting 
habitat.  Terns nest in a shallow hole scraped in an open sandy area, gravelly patch, or 
exposed flat.  They nest in small colonies.  The chicks leave the nest only a few days 
after hatching, but adults continue to care for them, leading them to nearby grasses and 
bringing them food.   
 
 Least terns were first observed nesting on the Kansas River in 1996 at 
approximately river mile 131, nesting on some sandbars created by the 1993 flood.  
Birds have since relocated and used different sandbars and off-river habitats over time 
in response to revegetation of these ephemeral sandbar habitats. 
 
 There are no records to indicate that interior least terns utilize the Blue River 
upstream of Tuttle Creek Lake, Tuttle Creek Lake, or the Blue River between the dam 
and the confluence with the Kansas River.  No critical habitat has been identified for the 
interior least tern.  
 
3.2.4.2 Piping Plover 
 
 The piping plover (Charadrius melodus) was federally listed as threatened in 
1985.  The piping plover is a small shorebird about the size of a robin.  It has a sandy 
colored back and white underparts, with a single black neck band, a short stout orange 
bill and orange legs.  For nesting, piping plovers make shallow scrapes in the sand 
which they line with small pebbles or rocks.  The female lays three to four eggs and 
both parents share incubation duties.  The eggs hatch after about 28 days, and the 
young leave the nest within hours.  The chicks can forage for themselves immediately, 
but remain near their parents for several weeks for protection and temperature control.  
Depending on food availability, it takes the young from around 10 to 28 days to begin 
flying.   
.  The first known breeding record for the piping plover on the Kansas River occurred in 
1996 when two pairs of plovers nested on newly created sandbar habitat following high 
flows on the Kansas River.  The new nesting in Kansas on the Kansas River is a 
southern extension of their breeding range.  Success of piping plovers since the initial 
1996 nesting has been tenuous.  Because much of the flow in the Kansas River has 
been controlled since the 1950s, sandbar habitat is usually not available for plovers.  
There are no records to indicate that piping plovers utilize the Tuttle Creek Lake or the 
Blue River between the dam and the confluence with the Kansas River.   
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3.2.4.3 Topeka Shiner 
 

The Topeka Shiner (Notropis topeka) was federally listed as endangered in 1998.  
In 2004, the U.S. Fish and Wildlife Service designated critical habitat for the Topeka 
shiner in Iowa, Minnesota, and Nebraska, while habitat in Kansas, Missouri, and South 
Dakota was excluded from the designation.  The Topeka shiner is a small minnow, less 
than three inches in total length.  It is an overall silvery color, with a well defined dark 
stripe along its side, and a dark wedge-shaped chevron at the base of the tail fin.  Males 
develop additional reddish coloration in all other fins during the breeding season.  They 
occur primarily in small prairie (or former prairie) streams in pools containing clear, 
clean water.  Most Topeka shiner streams are perennial (flow year-round), but some are 
small enough to stop flow during the dry summer months.  In these circumstances, 
water levels must be maintained by groundwater seepage for the fish to survive.  
Topeka shiner streams generally have clean gravel, rock, or sand bottoms.  The Topeka 
shiner is known to inhabit Wildcat creek upstream of the project location.  No recent 
surveys have been performed in the city area of Manhattan. 
 
3.2.4.4 Northern Long-eared Bat 
 
 The northern long-eared bat (Myotis septentrionalis) (NLEB) is currently 
proposed to be federally listed as proposed as an endangered species under the 
Endangered Species Act.  The state of Kansas is within the known range of the NLEB.  
During the summer, NLEBs typically roost singly or in colonies in cavities, underneath 
bark, crevices, or hollows of both live and dead trees and/or snags.  Males and non-
reproductive females may also roost in cooler places , like caves or mines.  This bat 
seems opportunistic in selecting roosts, using tree species based on presence of 
cavities or crevices or presence of peeling bark.  It has also been occasionally found 
roosting  in structures like barns and sheds, particularly when suitable tree roosts are 
unavailable.  They forage for insects for insects in upland and lowland woodlots and 
tree-lined corridors.  During winter NLEBs predominantly hibernate in caves and 
abandoned mine portals. 
 
3.2.4.5 State Listed Species 
 
 In addition to those federally listed threatened and endangered species listed 
above, the State of Kansas maintains a list of threatened and endangered species in 
Kansas. Included in the planning aid letter from the US Fish and Wildlife Service found 
in Appendix II are the state listed threatened and endangered species and their critical 
habitat that are found in Riley and Pottawatomie Counties, Kansas. 
 
3.2.5 Floodplain 
 

The project site consists of the floodplains of the Kansas River and the Big Blue 
River in addition to the smaller Wildcat Creek.  The floodplain in the project area has 
been impacted over the years due to urban and residential development in Manhattan, 
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Kansas.  Urban development of the floodplain has fill activity, channelization of the 
drainages, and the development of numerous buildings, parking lots, roads, and utilities.  
The floodplain has also been altered by the existing Manhattan Levee system 
constructed in the early 1960’s.  The levee restricts flow from accessing the floodplain to 
protect the infrastructure in the downtown Manhattan area.  The Dix subdivision is 
situated just north of the levee system and is outside the protected area.  This area is 
subject to flooding during large events.  Flow in the Big Blue River is primarily controlled 
by releases from the Tuttle Creek Dam several miles upstream of Manhattan.  Flow in 
the Kansas River is largely controlled by releases from the dams located on the major 
tributaries of the Kansas River.  These include Milford, Wilson, and Kanopolis Lakes.  
Each of these dams are operated as part of the larger Missouri River and Kansas River 
system and are operated in accordance with the 2006 Master Manual. 
 
3.3 Hazardous, Toxic, and Radioactive Waste (HTRW) 
 
 A Phase I (limited) site assessment was conducted in February 2004 in 
accordance with ASTM Standard E 1527-00 (Standards on Environmental Assessment 
for Commercial Real Estate) for the areas near and adjacent to the levee. 
A search of the available environmental records, revealed five potential areas of 
concern.  Since the 2004 Phase I assessment, one additional site has been identified 
near the levee. 

 
• UManhattan PWS Wells #14 and #15- Manhattan Industrial Park North of 

Kretschner 
This site is a CERCLIS (Comprehensive Environmental Response, 
Compensation and Liability Information System) site. Volatile organic compounds 
(VOCs) have been detected at the wells intermittently since 1986. These two 
wells are directly adjacent to the riverward toe of the levee at approximately 
Station 211 +00 and Station 213+00.  A specific site causing contamination in 
PWS #14 and #15 wells was identified as the Former Quaker Manufacturing, 
LLC Facility located at 1111 Kretschmer.  Investigations were performed and a 
groundwater plume contaminated with TCE was delineated.  The plume extends 
below the levee from station 215+00 to 218+00.  A remedial action is currently 
ongoing and includes operation of a soil vapor extraction system and injections to 
enhance anaerobic bioremediation. 

 
• UManhattan PWS Wells #12 and #13- Hayes Dr and North Kretschner Dr 

This site is also a CERCLIS site. VOCs have been detected at the wells 
intermittently since 1986. These wells are located about 1000 feet landward of 
the levee, but were included due to the nature of contamination.  Similar to the 
PWS #14 and #15 site, separate upgradient sites were identified to be the cause 
of contamination of the PWS wells. 

 
• UWildcat Creek- 705 S 15th 

This site contains one leaking underground storage tank with a status of Active 
indicating that levels of contamination exist at the site that are greater than 
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cleanup levels set by the state. The exact location of the tank could not be 
verified on the reconnaissance trip.  However, an approximate location is 
identified on the map below.  It appears the site is located on the creek side of 
the levee. 
 

• UPrivate Disposal Site 
A privately owned disposal site was identified at approximately levee Station 
63+00.  It is located at the intersection of Temple Lane and the levee, on the 
southeast corner.  A drainage ditch exists between the levee and the site. The 
site is wooded and approximately 3 acres in size. Contents of the site include 
large and small vehicles, trailers, loaded dumpsters, tires, and appliances. 
Potential soil and groundwater contamination from numerous sources is possible 
at this site.  It has not been identified by Kansas Department of Health and 
Environment (KDHE) as a contaminated site 
 

• URailroad Tracks 
Railroad tracks exist adjacent to the toe of the landward side of the levee from 
approximately Station 89+00 to Station 120+00.  Potential contamination in the 
immediate vicinity of the railroad tracks includes creosote from the railroad ties 
and petroleum products leaking from cars, including greases, hydraulic fluids, 
brake fluids, and fuel among other things. Since the 2004 Phase I EAS, no 
additional information has been found to indicate contamination of soil or 
groundwater along the railroad tracks or spills from rail cars. 
 

• UManhattan Avenue Battery Site 
This site is located west of 15P

th
P St, immediately adjacent to the Wildcat Creek 

side of the levee.  The site is a former dumpsite for battery casings discarded 
during lead reclamation processes.  In 2005, lead contaminated soil at the site 
was excavated and disposed of off-site.  The only alternative in this area with 
proposed levee modifications is alternative N500. 
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3.4 UCultural Resources 
 
3.4.1 Cultural Resource Laws  
 Section 106 of the National Historic Preservation Act (NHPA) of 1966 (amended 
June 17, 1999) requires federal agencies to take into account the effects of their 
undertakings on historic properties. By definition, historic properties are properties 
eligible for or listed on the National Register of Historic Places (NRHP).  Federal 
undertakings refer to any federal involvement including funding, permitting, licensing, or 
approval. Federal agencies are required to define and document the Area of Potential 
Effect (APE) for undertakings. The APE is defined as the geographic area or areas 
within which an undertaking may directly or indirectly cause changes in the character or 
use of historic properties, if such properties exist. For the Manhattan Levee Project the 
APE includes the area of construction, borrow areas, staging areas, and any temporary 
access roads (if needed). 
 
 In compliance with Section 106 of the National Historic Preservation Act of 1966, 
as amended, the Corps will coordinate the proposed land acquisition with the Kansas 
State Historic Preservation Officer and affiliated federally recognized Native American 
tribes (Tribes). 
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3.4.2 Cultural Resources Background Review  
 
 A literature and background review of the general Manhattan levee project area 
has been conducted by the District Archeologist. The review area included the proposed 
construction footprint and the proposed borrow area.. The review consisted of an 
examination of the NRHP, pertinent archeological documents in the Corps office, and 
the Kansas State Historical Society’s Archeological Inventory (on-line). 
 
 The background review found that the majority of the Manhattan Levee project 
area has not been previously surveyed for cultural resource sites (see attachment). One 
archeological survey crosses the southern half of the project area. Three archeological 
sites 14RY380, 382, and 384, are mapped within the previously surveyed area very 
near the existing levee. All three are late 19P

th
P Century sites associated with demolished 

buildings. The National Register eligibility status of these sites is not reported in site 
files. Two other archeological sites, 14PO24 and 14PO25, are recorded 0.6 and 0.8 
miles east of the northern half of the project area (see attachment). Site 14PO24 is a 
Historic Kansa Indian village site and 14PO24 is an earlier prehistoric village site. Both 
sites are considered eligible for listing in the National Register of Historic Places. 
 
3.4.3 Cultural Resource Comments and Future Work 
 
 As the majority of the APE has not been previously surveyed and there is a 
potential for unrecorded archeological sites in the area, project plans will need to be 
reviewed by the district archeologist and the Kansas State Historic Preservation Officer 
to determine if archeological field investigations are needed. It is assumed that the 
current levee footprint is heavily disturbed and unlikely to contain intact historic 
properties and would likely not require a cultural resources survey. However, borrow 
areas, haul and access road locations, and other staging areas may require field 
investigations and need to be reviewed as early as possible to ensure no historic 
properties would be adversely affected by the project. 
 
3.5 USocioeconomics and Environmental Justice 
 
 The Executive Order on Environmental Justice (Executive Order 12898) focuses 
on social equity issues, particularly any potential disproportionate impacts on minority or 
low-income groups.  No specific geographic areas of minority or low-income groups 
were identified within the affected area.  Looking at the population of Manhattan, the 
population is 83.5% white compared to 85.0% and 94.6% of Riley and Pottawatomie 
Counties respectively, compared to 87.4% for the State of Kansas and 78.1% in the 
U.S.  Blacks comprise only 5.5% of the population in Manhattan, 6.6% and 1.3% in 
Riley and Pottawatomie Counties, compared to 6.1% in Kansas and 13.1% in the U.S.  
Hispanics account for 5.8% of the population on Manhattan, 6.6% and 1.3% in Riley 
and Pottawatomie Counties respectively, compared to 10.8% for the state and 16.7% in 
the U.S.  A map of the percentage of minority population within each census block can 
be found in the Appendix I.  The city of Manhattan has a median household income of 
$36,630 which is lower compared to the state median household income of $49,424, 
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and $39,257 and $53,430 for Riley and Pottawatomie Counties, respectively.  A map of 
Median incomes by census block groups can be found in Appendix I.  Manhattan has a 
large proportion, 28.8%, of households living below the poverty level compared to the 
statewide population of 12.4%.  This is likely due to the presence of a large university 
located in Manhattan.  The median income by census block groups tend to be lowest in 
the areas surrounding the university.  A large portion of the affected area is commercial 
and industrial areas without residential households. 
 
The Manhattan levee protects 1,703 residential, 390 commercial, 108 industrial, and 94 
public and municipal structures, and more than 30 miles of streets and roads.  The 
estimated total value of investment in the leveed area, including properties and 
contents, is approximately $1.18 billion.  The price level is October 2013 (FY14). 
Commercial property value, including structures and contents, totals $585.5 million.  
Industrial value, including structures and contents, totals $129.8 million.  Public and 
municipal buildings are valued at $114.5 million, and residential property value is more 
than $305.7 million.  Streets and roads in the leveed area total almost $41.5 million. 
 
3.6 URecreation 
 
 Several Parks and trail systems are located in the vicinity of the Manhattan 
Levee.  Northeast Community Park is a 79 acre park located north of the northern 
segment of the levee. This park was a joint effort between the City of Manhattan, the 
Blue Earth Citizens Group, and the Northern Flint Hills Audubon Society.  Just over half 
of the site is in turf grass activities such as ball fields and picnic areas, while the 
southern half is maintained as a restored native prairie and woodland.  The park 
features the Cecil Best Memorial Birding Trail which connects Northeast Park to the 
Linear Park Trail.  The Linear Park Trail is a combination of paved and crushed 
limestone trail system that runs along the top of the entire levee system.  Access points 
and trailheads can be found at major road intersections.  This trail gets a lot of 
pedestrian and bicycle use.  Other unofficial trails that are running parallel to the levee 
and are within the riparian vegetation do exist and get used by hikers, bird watchers, 
bicyclists, and provide access to the Big Blue and Kansas River.  The 5 acre Griffith 
Park that contains athletic fields and the 2.9 acre Sojourner Truth Park that contains 
picnic shelters, a playground and a butterfly garden are located near the southern 
portion of the levee system.  Southeast Park is located south of Pillsbury Drive between 
the levee and the Kansas River.  The approximately 25 acre Southeast Park is 
comprised of riparian forest with no developed park facilities.  The Kansas and Big Blue 
Rivers provide water based recreation in the form of boating and fishing.  Nearby Tuttle 
Creek Reservoir provides a variety of water and land based recreation opportunities. 
 
3.7 UNoise 
 
 Ambient noise along the Manhattan levee system is variable depending on the 
adjacent land use and proximity to major roadways.  Primary sources of noise within the 
project area are from vehicle traffic as well as commercial/industrial operations.  The 
northern portion of the levee system is bordered on the north by largely parkland, and to 
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the south by an industrial park.  Traffic is light in the area and ambient noise levels are 
relatively low until you near US Highway 24.  The area adjacent the levee near the 
confluence of the Big Blue and Kansas Rivers is primarily agricultural land and the 
municipal water treatment plant.  This area is also has relatively low ambient noise 
levels.  The area of the levee with the highest ambient noise levels are from about 
Station 70+00 to 110+00.  This section has a high amount of traffic from adjacent US 
Highway 24 and Fort Riley Boulevard, as well as a cement plant and a busy commercial 
district.  The far south and west portions of the levee are bordered by residential 
housing and agricultural lands and has some of the lowest ambient noise levels in the 
project area. 
 
3.8 ULand Use (Including Prime Farmland) 
 

In the protected area of the levee, much of the area is in residential or urban 
industrial use, which includes the main downtown area as well as the Town Center Mall, 
Mercy Regional Health Center, and numerous other commercial, industrial, 
governmental, and residential structures.  The undeveloped ground consists of 
maintained grassland and agricultural row crop production.  One of the largest 
undeveloped areas protected by the levee is the area surrounding the sewage 
treatment plant near the confluence of the Big Blue and Kansas Rivers.  That area is 
primarily in row crop agricultural production with a few small patches of forested area.  
Riverward of the levee unit, vegetation consists of maintained grassland, areas in 
agricultural row crop production, and remnants of the wooded riparian corridor along the 
Big Blue and Kansas Rivers.  The top of the levee is utilized as a trail along most of its 
length. 
 

The Farmland Protection Policy Act (FPPA) is intended to minimize the impact 
federal programs have on unnecessary and irreversible conversion of farmland to non 
agricultural uses.  For the purpose of FPPA, farmland includes prime farmland, unique 
farmland, and land of statewide or local importance.  Projects are subject to FPPA 
requirements if they may irreversibly convert farm land to nonagricultural use and are 
completed by a federal agency or with assistance from a federal agency.  The Natural 
Resource Conservation Service (NRCS) was consulted to determine if any prime or 
unique farmlands are within the project area.  NRCS identified that some areas of prime 
and/or unique farmland was present in the project area. 
 
4.0  ENVIRONMENTAL CONSEQUENCES (IMPACTS) 
 
4.1  UPhysical Resources 

 
4.1.1 Geology and Soils 
 

Alternative 1 – No Federal Action: No levee raise, channel widening, or earth 
disturbing activities would take place under the no action alternative; therefore there 
would be no effect on the geology or soils. 
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Plan 2: The plan 2 levee raise would require placement of approximately 25,726 
CY of earthen fill.  An additional 128,090 CY of earthen fill would be used for placement 
of underseepage berms.  In areas where underseepage berms are placed, the topsoil is 
typically removed and stock piled, the fill material for the underseepage berm is placed 
and then the topsoil is spread evenly over the top.  This maintains viable topsoil to 
return the land to agricultural production following construction.  The total amount of fill 
used would be approximately 153,816 CY.  An approximately 20 acre borrow area (this 
consists of a 15 acre primary area, with an additional 5 acres available if needed) has 
been selected south of the project (see map in appendix I).  For this document all 
evaluation will treat the borrow area as a 20 acre plot.  Additional soil disturbance would 
occur for relocation of utilities and construction of sand drains and relief wells.  
Approximately 26,400 linear feet of sand drains will be constructed as well as 29 relief 
wells between 50 to 60 feet deep. The construction contractor would be required to 
obtain a Section 402 NPDES stormwater permit from Kansas Department of Health and 
Environment (KDHE), under the Clean Water Act.  Best Management Practices (BMPs) 
would be implemented to minimize material entering into a waterway and to minimize 
the introduction of fuel, petroleum products, or other deleterious material from entering 
the waterway.  Such measures could include the use of erosion control fences; storing 
equipment, solid waste, and petroleum products above the ordinary high water mark 
and away from areas prone to runoff; and requiring that all equipment be clean and free 
of leaks.  To prevent fill from reaching water sources by wind or runoff, fill would be 
covered, stabilized or mulched, and silt fences would be used as required. 
 

Plan 3 (Recommended Plan): The recommended plan would require the 
placement of approximately 50,379 CY of earthen fill to raise the levee and an 
additional 128,090 CY of fill for creation of underseepage berms. The total amount of fill 
used would be approximately 178,469 CY.  An approximately 20 acre borrow area has 
been identified south of the project area to obtain the needed fill.  Additional soil 
disturbance would occur for relocation of utilities and construction of sand drains and 
relief wells.  Approximately 26,400 linear feet of sand drains will be constructed as well 
as 29 relief wells between 50 to 60 feet deep. The construction contractor would be 
required to obtain a Section 402 NPDES stormwater permit from Kansas Department of 
Health and Environment (KDHE), under the Clean Water Act.  Best Management 
Practices (BMPs) would be implemented to minimize material entering into a waterway 
and to minimize the introduction of fuel, petroleum products, or other deleterious 
material from entering the waterway.  Such measures could include the use of erosion 
control fences; storing equipment, solid waste, and petroleum products above the 
ordinary high water mark and away from areas prone to runoff; and requiring that all 
equipment be clean and free of leaks.  To prevent fill from reaching water sources by 
wind or runoff, fill would be covered, stabilized or mulched, and silt fences would be 
used as required. 
 

Plan 4: The levee raise would require the use of approximately 83,965 CY of 
earthen fill for the raise and approximately 191,053 CY for the placement of 
underseepage berms.  In addition, an extension of a levee along Wildcat creek would 
require approximately 7,059 CY of earthen fill. The total amount of fill used would be 
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approximately 282,077 CY.  An approximately 20 acre borrow site has been identified 
south of the project location, however, additional sites may need to be identified to 
acquire the needed amount of fill.  Additional soil disturbance would occur for relocation 
of utilities and construction of sand drains and relief wells.  Approximately 26,400 linear 
feet of sand drains will be constructed as well as 45 relief wells between 50 to 60 feet 
deep. The construction contractor would be required to obtain a Section 402 NPDES 
stormwater permit from Kansas Department of Health and Environment (KDHE), under 
the Clean Water Act.  Best Management Practices (BMPs) would be implemented to 
minimize material entering into a waterway and to minimize the introduction of fuel, 
petroleum products, or other deleterious material from entering the waterway.  Such 
measures could include the use of erosion control fences; storing equipment, solid 
waste, and petroleum products above the ordinary high water mark and away from 
areas prone to runoff; and requiring that all equipment be clean and free of leaks.  To 
prevent fill from reaching water sources by wind or runoff, fill would be covered, 
stabilized or mulched, and silt fences would be used as required. 
 

Plan 5:  This alternative would have similar impacts and use similar quantities of 
fill for the levee raise and underseepage berms as the recommended plan.  The 
channel widening would remove approximately 200,000 CY of material from the left 
descending stream bank of the Big Blue River.  This alternative would also involve the 
expansion of the Highway 24 Bridge and replacement of a new Union Pacific Railroad 
bridge, both of which would require extensive excavation.  Approximately 5,194 tons of 
24-inch riprap will be used to armor approximately 1,100 linear feet of the Big Blue River 
bank to protect against erosion around the structures and other vulnerable areas.  In 
addition to the Clean Water Act Section 404 and 401 authorizations, the construction 
contractor would be required to obtain a Section 402 NPDES stormwater permit from 
Kansas Department of Health and Environment (KDHE), under the Clean Water Act.  
Best Management Practices (BMPs) would be implemented to minimize material 
entering into a waterway and to minimize the introduction of fuel, petroleum products, or 
other deleterious material from entering the waterway.  Such measures could include 
the use of erosion control fences; storing equipment, solid waste, and petroleum 
products above the ordinary high water mark and away from areas prone to runoff; and 
requiring that all equipment be clean and free of leaks.  To prevent fill from reaching 
water sources by wind or runoff, fill would be covered, stabilized or mulched, and silt 
fences would be used as required. 
 
4.1.2 Climate 
 

All Alternatives – None of the project alternatives would have more than 
deminimus impact on climate.  However, the U.S. Global Change Research Program 
expects that there will be large changes in the climate during the life of the project.  
Average annual temperatures in the area are anticipated to increase.  It is anticipated 
that there will be more large rainfall events and more periods of drought.  In this regard, 
the alternative(s) that have the most resiliency (operate under the widest range of 
conditions), would have highest chance for success and the least likelihood of failure. 
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4.1.3 Water Resources and Water Quality 
 

Plan 1 No Federal Action – The no action alternative would not result in any 
impact to water resources or water quality. 
 

Plans 2, 3 & 4: There is a small chance that during construction water quality 
might be impacted from runoff.  Best Management Practices (BMPs) such as erosion 
control fences; storing equipment, solid waste, and petroleum products away from areas 
prone to runoff; and requiring that all equipment be clean and free of leaks. The 
construction contractor would also be required to obtain a Section 402 NPDES 
stormwater permit from Kansas Department of Health and Environment (KDHE), under 
the Clean Water Act (CWA).  
 

Plan 5:  This plan would result in impacts similar to those found in plan 3 with the 
addition of impacts derived from the channel widening activities.  Construction of the 
channel widening would have an impact on turbidity and possibly other water quality 
parameters at the construction location and downstream during construction.  Following 
construction the turbidity and water quality of the Big Blue River should return to 
preconstruction levels.  The flow patterns within the project site would be altered as the 
channel widening would create a wider cross section.  This would have a minor impact 
on the channel height and width and the flow pattern of the Big Blue River in this reach.  
Construction activities with this alternative would occur in a jurisdictional water of the 
United States and require Section 404 authorization and Section 401 State Water 
Quality Certification under the CWA.  The construction contractor would also be 
required to obtain a Section 402 NPDES stormwater permit from KDHE, under the 
CWA.   
 
4.1.4 Air Quality 

 
Plan 1:  No Federal Action – Under the no action alternative, there would be 

minor O&M activities to the existing levees and structures but the impact to air quality 
would be negligible. 
 

Plans 2-5:  With each of these plans there would be minor localized negative 
impacts to air quality during construction from dust and from emissions from 
construction equipment.  Dust mitigation measures, such as spraying bare soil with 
water, would be utilized to minimize the impact.   
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4.2.1 Aquatic Habitat (including Fisheries and Wetlands) 
 

Alternative 1 No Federal Action – The no action alternative would not have any 
activities that would affect aquatic habitat. 
 

Plans 2, 3 & 4:  There would be no impact to fish aquatic habitat with 
construction of any of these plans, including fisheries and wetlands.  All construction 
activity would take place outside the stream channel and/or wetland areas.  Since all 
activity would take place on the existing levee which already limits the floodplain 
connectivity in the project area, the limited amount of raise would not affect the 
floodplain connectivity in terms of aquatic habitat. 
 

Plan 5:  The channel widening construction activities would have a short term 
negative impact on aquatic habitat.  There would be a disturbance to the physical 
habitat in the project area as well as an increase in the suspended sediments and 
turbidity.  Some of the more mobile aquatic organisms and fish species will leave the 
site during construction activities. There may be some loss of the less mobile 
organisms.  Following construction the suspended sediment and turbidity levels would 
return to pre-construction conditions and it is anticipated that fish and other aquatic 
species would return to the site.  The channel widening would result in a long term 
increase in aquatic habitat.  An additional 19.7 acres of aquatic habitat would be added 
to the Big Blue River as a direct result of widening the channel.  The quality of that 
habitat could vary depending on the final design of that portion of the stream. It is 
anticipated that habitat features would be designed in and constructed should this 
alternative be selected. Construction activities would occur in jurisdictional waters of the 
United States and require Section 404 authorization and Section 401 State Water 
Quality Certification under the Clean Water Act before work begins.  If this alternative is 
selected and a more detailed design is drafted, a Section 404 (b)(1) Evaluation Report 
would be prepared for this action and appropriate mitigation determined for impacts to 
waters of the U.S.  A Section 402 NPDES stormwater permit, as required by the Clean 
Water Act, would be obtained by the construction contractor prior to the start of 
construction and BMPs would be implemented. 
 
4.2.2 Terrestrial Habitat 
 

In order to measure impacts to terrestrial habitat, the lateral expansion of the 
levee footprint from the raise and underseepage berms along with the footprint of the 
permanent and temporary construction easements.  The assumption for this analysis is 
all habitat within the construction easement would be destroyed or adversely impacted.  
This is a conservative estimate, as it is likely much of the habitat within the construction 
easement may be able to be avoided or the impacts minimized, however it will be used 
here to compare alternatives.  ER 1110-2-1150, Engineering and Design for Civil Works 
Projects, Paragraph 13.6.8 states that the project design shall seek to avoid and 
minimize adverse environmental impacts and when possible be in concert with the 
surrounding environment.  Temporary construction easements as well as the permanent 
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easements that are cleared during construction will be planted with native vegetation 
where possible following construction.  During the design phase effort should be made 
to incorporate where practicable the use of native vegetation and to identify potential 
ways to enhance or expand existing riparian corridors.  All trees at least 50 feet tall 
and/or greater than 24-inch dbh riverside of the levees should be avoided.  These trees 
are utilized as perching/roosting trees by the bald eagle. Regardless of the action 
alternative selected, contractors would be required to follow best management practices 
to avoid the introduction and spread of invasive species. 
 

Plan 1 No Federal Action – The no-action alternative would not result in any 
ground disturbing activity except for periodic mowing of the levee crown and side slopes 
to eradicate any woody vegetation growth. 
 

Plan 2:  Plan 2 and Plan 3 have very similar footprints and the constructions 
easements are almost identical. Therefore, their impacts to terrestrial habitat will be the 
same.  See the description for Plan 3 below for description of impacts to terrestrial 
habitat.  This alternative would require approximately 137,000 cubic yards of borrow 
material which would be obtained from the approximately 20 acre borrow location(s) 
identified on the map in appendix I.  The proposed borrow site is currently in row crop 
agricultural production.  The Migratory Bird Treaty Act (MBTA) prohibits the taking, 
killing, possession, transportation, and importation of migratory birds and their eggs, 
parts, and nests.  Takings could result from projects in prairies, wetlands, stream and 
woodland habitats, and those that occur on bridges and other structures if swallow or 
phoebe nests are present.  While the provisions of the MBTA are applicable year round, 
most migratory bird nesting activity in Kansas occurs during the period of January (owls, 
and hawks) through August (goldfinches) (USFWS, 2013).  Clearing of vegetation 
should be avoided during this period if possible.  If vegetation clearing takes place 
during the nesting season, then the area to be cleared should be surveyed by a 
qualified biologist prior to clearing activity. 

 
Plan 3 (Recommended Plan):  Impacts to terrestrial habitats come from the 

lateral expansion of the levee footprint from the levee raise, underseepage berms, and 
landside toe embankment sand drains.  It is also assumed that there will be disturbance 
to all the areas within the permanent and temporary construction easements.  This 
would result in an impact of 6.23 acres of forested area, 0.67 acres of shrubland area, 
17.50 of grassland most of which is mowed turfgrass, and 7.74 acres of cultivated 
cropland.  In some cases these are relatively small isolated patches of impacts, while in 
other areas the impacts can extend linearly for some distance along a forested area.  
This would decrease the width of the forested stands which may affect the habitat 
suitability for species that need larger blocks of habitat.  The Migratory Bird Treaty Act 
(MBTA) prohibits the taking, killing, possession, transportation, and importation of 
migratory birds and their eggs, parts, and nests.  Takings could result from projects in 
prairies, wetlands, stream and woodland habitats, and those that occur on bridges and 
other structures if swallow or phoebe nests are present.  While the provisions of the 
MBTA are applicable year round, most migratory bird nesting activity in Kansas occurs 
during the period of January (owls, and hawks) through August (goldfinches).  Clearing 
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of vegetation should be avoided during this period if possible.  If vegetation clearing 
takes place during the nesting season, then the area to be cleared should be surveyed 
by a qualified biologist prior to clearing activity.  This alternative would require 
approximately 158,000 cubic yards of borrow material which would be obtained from an 
approximately 20 acre location(s) identified on the map in appendix I.  The proposed 
borrow location is currently in agricultural row crop production. 

 
Plan 4: Impacts to terrestrial habitats come from the lateral expansion of the 

levee footprint from the levee raise, underseepage berms, and landside toe 
embankment sand drains.  It is also assumed that there will be disturbance to all the 
areas within the permanent and temporary construction easements.  The footprint of 
this alternative is similar to Plan 3; however the footprint is expanded slightly to allow for 
the slightly higher and wider levee raise.  Plan 5 would result in greater acreage of 
impacts to forested area, shrubland, grassland, and cultivated cropland.  The Migratory 
Bird Treaty Act (MBTA) prohibits the taking, killing, possession, transportation, and 
importation of migratory birds and their eggs, parts, and nests.  Takings could result 
from projects in prairies, wetlands, stream and woodland habitats, and those that occur 
on bridges and other structures if swallow or phoebe nests are present.  While the 
provisions of the MBTA are applicable year round, most migratory bird nesting activity in 
Kansas occurs during the period of January (owls, and hawks) through August 
(goldfinches).  Clearing of vegetation should be avoided during this period if possible.  If 
vegetation clearing takes place during the nesting season, then the area to be cleared 
should be surveyed by a qualified biologist prior to clearing activity.  This alternative 
would require approximately 249,000 cubic yards of borrow material which would be 
obtained from an approximately 20 acre borrow location identified in appendix I.  That 
area is currently in row crop agricultural production.  Due to the amount of fill material 
needed for this alternative, addition borrow locations may need to be identified to obtain 
the necessary fill quantities. 
 

Plan 5:  Plan 5 would have all the impacts of Plan 3 plus the additional impact 
related to channel widening activity. It would add an additional 8.6 acres of terrestrial 
habitat impact almost all of which is riparian forested areas.  This would constitute a 
large portion of the riparian habitat in the area of the channel widening.  The Migratory 
Bird Treaty Act (MBTA) prohibits the taking, killing, possession, transportation, and 
importation of migratory birds and their eggs, parts, and nests.  Takings could result 
from projects in prairies, wetlands, stream and woodland habitats, and those that occur 
on bridges and other structures if swallow or phoebe nests are present.  While the 
provisions of the MBTA are applicable year round, most migratory bird nesting activity in 
Kansas occurs during the period of January (owls, and hawks) through August 
(goldfinches).  Clearing of vegetation should be avoided during this period if possible.  If 
vegetation clearing takes place during the nesting season, then the area to be cleared 
should be surveyed by a qualified biologist prior to clearing activity.  This alternative 
would require approximately 158,000 cubic yards of borrow material which would come 
from the identified 20 acre borrow site.  If material excavated from the channel can be 
utilized for the levee raise and underseepage berms then the size of borrow area could 
potentially decrease. 
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4.2.3 Wildlife 
 

Plan 1 No Federal Action – Existing management would continue under the no 
action alternative.  There would be some negligible temporary disturbance from 
maintenance mowing of the levee slope to bird species that like short grass (larks, 
robins, etc.).  Once mowing is complete, birds would be expected to return to utilizing 
these areas.  No other impacts to wildlife are anticipated from this alternative. 
 

Plan 2:  There would be both short-term adverse construction-related impacts, as 
well as long-term impacts to wildlife from loss of habitat from this alternative.  These 
impacts would be similar to the impacts described for Plan 3 below.  There would be a 
direct loss of forested area, shrubland, and grassland habitat, thus resulting in less 
available habitat for wildlife species.  The construction easement areas would be 
planted with native species where possible following construction. 
 

Plan 3 (Recommended Plan):  There would be both short-term construction-
related impacts, as well as long-term, minor impacts to wildlife from loss of habitat from 
this alternative.  Noise and ground disturbance from construction activities would cause 
the more mobile animals to leave the project area. Some of the less mobile fauna would 
be killed.  Following construction some of those mobile fauna that left would be 
expected to return to the area.  The areas along the Big Blue and Kansas Rivers and 
elsewhere adjacent the levee represent some of the best remaining forested habitats in 
the urban Manhattan area.  The loss of forested, shrubland and grassland habitats 
would have an adverse impact to animals utilizing those habitats, particularly those that 
require larger patch size of habitats such as the least flycatcher, American redstart, and 
red-eyed vireo (Hayden, 1995).  A decrease in patch size can lead to increases in nest 
predation and nest parasitism (Wilcove, 1985; May and Robinson, 1985; Burger, 1988).  
The construction easement areas would be replanted with native vegetation where 
possible following construction. 
 

Plan 4:  Plan 4 has a slightly larger footprint than the Plan 3, which would lead to 
an increased amount of impact compared to Plan 3 due to higher wildlife habitat losses 
(forested, shrubland, and grassland).  There would be both short-term construction-
related impacts, as well as long-term impacts to wildlife from loss of habitat from this 
alternative.  Noise and ground disturbance from construction activities would cause the 
more mobile animals to leave the project area. Some of the less mobile fauna would be 
killed.  Following construction some of those mobile fauna that left would be expected to 
return to the area.  Larger portions of patches would be adversely affected than Plan 3, 
thus leading to greater impact to those species that utilize those corridors/patches. 
Some of the bird species may be most affected by the decrease in patch size as a few 
species are sensitive to having large undisturbed blocks of habitat.  The construction 
easement areas would be planted with native vegetation where possible following 
construction. 
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Plan 5:  This alternative would have all the affects described for Plan 3 but would 
also have the affects to wildlife related to the channel widening activity.  The channel 
widening would take place along approximately 4,400 feet of the left bank of the Big 
Blue River.  This would result in disturbance to approximately 19.7 acres of the Big Blue 
River Channel and approximately 8.6 acres of area along the river which is mostly a 
forested riparian corridor.  Many animal species use the riparian corridor as routes for 
movement.  This alternative would remove much of the corridor.  This would have an 
adverse impact on many of the species that utilize this riparian habitat. Those semi-
aquatic species such as, raccoons, mink, and river otters would be driven from the area 
during construction and much of their near-shore feeding/foraging habitat would be 
altered by the channel widening activities.  Eventually, the near shore habitat and forage 
(invertebrates, freshwater mussels, etc.) would recover, however the lack of riparian 
corridor vegetation along the river would make it less attractive to these species.  
Mitigation to offset impacts to waters of the U.S. would be needed should this 
alternative be chosen for construction.  
 
4.2.4 Threatened and Endangered Species 
 

Plan 1 No Federal Action – Under the no action alternative there would be no 
impact to any federally listed threatened or endangered species or their critical habitat. 
 

Plan 2:  No known federally listed threatened or endangered species or 
designated critical habitat is present within the project area.  The footprint of the 
alternative would not impact any habitat known to be utilized by the federally listed 
threatened and endangered species for Riley and Pottawatomie Counties, therefore this 
alternative would have no affect on threatened and endangered species.  If the long-
eared bat becomes listed prior to construction, the USFWS will be consulted and 
potentially a survey conducted to determine the presence or absence of the long-eared 
bat within the project footprint. 
 

Plan 3 (Recommended Plan):  No known federally listed threatened or 
endangered species or designated critical habitat is present within the project area.  The 
footprint of the alternative would not impact any habitat known to be utilized by the 
federally listed threatened and endangered species for Riley and Pottawatomie 
Counties, therefore this alternative would have no affect on threatened and endangered 
species.  If the long-eared bat becomes listed prior to construction, the USFWS will be 
consulted and potentially a survey conducted to determine the presence or absence of 
the long-eared bat within the project footprint. 
 

Plan 4:  No known threatened or endangered species or designated critical 
habitat is present within the project area.  The footprint of the alternative would not 
impact any habitat known to be utilized by the federally listed threatened and 
endangered species for Riley and Pottawatomie Counties, therefore this alternative 
would have no affect on threatened and endangered species.  If the long-eared bat 
becomes listed prior to construction, the USFWS will be consulted and potentially a 



 

25 
 

survey conducted to determine the presence or absence of the long-eared bat within the 
project footprint. 
 

Plan 5: The federally-listed interior least tern and piping plover have been known 
to nest on the nearby Kansas River.  Recent surveys have not found them in or near the 
project area.  It is unlikely that either of these species would be present on the proposed 
project, however, USFWS should be contacted prior to construction and a cursory 
survey of the project site conducted to ensure no listed species are present.  Plan 5 is 
not likely to adversely affect any listed species or their critical habitat.  If the long-eared 
bat becomes listed prior to construction, the USFWS will be consulted and potentially a 
survey conducted to determine the presence or absence of the long-eared bat within the 
project footprint. 
 
4.2.5 Floodplain 
 

Executive Order 11988 directs federal agencies to avoid to the extent possible 
the long and short term adverse impacts associated with the occupancy and 
modification of floodplains and to avoid direct or indirect support of floodplain 
development where ever there is a practicable alternative.  Due to the nature of this 
project, there are no feasible alternatives to providing the flood risk reduction without 
being located within the floodplain. 
 
 Plan 1 No Federal Action – The floodplain would remain highly altered due to the 
development and existing levee system.  The levee would become overtopped 
somewhere between the nominal 1% to 0.5% chance flood event. 
 
 Plan 2:  This alternative would raise a portion of the levee an average of 0.7 feet 
and a maximum raise of 1.5 feet.  The raise would take place at approximately levee 
station 200+00 to 272+85.  The inside of the levee area would be protected to pass the 
nominal 0.5% chance flood event profile at which point the levee would overtop and 
flood the interior area. The maximum the water surface elevation would raise upstream 
of the levee near the Dix subdivision would be just a few inches. 
 

Plan 3 (Recommended Plan):  The recommended plan would have an average 
raise approximately 1.5 feet with a maximum raise of 3.3 feet.  The approximate 
location of the raise is from levee station 131+00 to 277+53.  This alternative would 
protect the area within the levee to pass the nominal 0.33% chance flood event profile 
at which point it would overtop and flood the interior.  The maximum that the water 
surface would raise near the Dix subdivision is less than 5 inches.  Which would not 
increase the area of floodplain inundated by very much but would be a slight increase in 
water depth in the inundated area. 
 

Plan 4:  This alternative would have an average raise of approximately 2.1 feet 
and a maximum of 3.9 feet.  In addition there would be an extension of the levee along 
Wildcat Creek.  The levee raise would occur at approximately levee station -8+50 to 
72+00 and 101+00 to 277+53. The extension along Wildcat Creek would provide 
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addition protection at very high flood stages.  It would disconnect the creek from its 
floodplain along its left bank in that area.  However the floodplain in that area is almost 
completely developed so it would have a minor impact to floodplain ecology.  In the area 
upstream of the levee near the Dix subdivision, the maximum water elevation change 
would be less than one-half foot of rise over the existing levee water surface elevation in 
that area. 
 

Plan 5: This alternative would have an average levee raise of approximately 1.3 
feet with a maximum raise of 2.6 feet.  The raise would be located along approximately 
levee station 131+00 to 277+53.  A portion of the Big Blue River Channel would be 
widened removing area that is currently on the left bank floodplain.  This would be a 
loss of approximately 8.6 acres of riparian floodplain.  This alternative would have less 
of a water surface elevation change upstream in the area of the Dix subdivision than the 
recommended alternative. 
 
4.3 Hazardous, Toxic, and Radioactive Waste (HTRW) 
 

Plan 1 No Federal Action – There would be no impact to hazardous, toxic, or 
radioactive wastes. 
 

Plan 2:  A sub-surface plume of Trichloroethylene (TCE) is located on the 
National Guard base and extends under the levee at approximately stations 216+00 to 
217+00.  The plume is currently being treated with injections of sodium lactate to 
enhance anaerobic bioremediation of the contaminants.  Borrow would be placed on top 
of the area of the plume in the levee raise.  A sand drain would be constructed on the 
landward side of the levee. The depth of the sand drain would be shallow enough that it 
would not intersect with the plume and bring contaminants to the surface.  Relief wells 
are proposed from station 64+00 to 97+00 and 110+00 to 120+00.  Although no known 
groundwater contamination has been identified, the potential exists.  Due to the urban 
nature of the area, there is always a small chance of discovering an unknown site 
during construction.  If that occurs all construction in the area would cease until an 
evaluation is made by a HTRW expert. 
 

Plan 3 (Recommended Plan):  As with Plan 2, A sub-surface plume of 
Trichloroethylene (TCE) is located on the National Guard base and extends under the 
levee at approximately stations 216+00 to 217+00.  The plume is currently being treated 
with injections of sodium lactate to enhance anaerobic bioremediation of the 
contaminants.  Borrow would be placed on top of the area of the plume in the levee 
raise.  A sand drain would be constructed on the landward side of the levee. The depth 
of the sand drain would be shallow enough that it would not intersect with the plume and 
bring contaminants to the surface.  Relief wells are proposed from station 64+00 to 
97+00 and 110+00 to 120+00.  Although no known groundwater contamination has 
been identified, the potential exists.  Due to the urban nature of the area, there is always 
a small chance of discovering an unknown site during construction.  If that occurs all 
construction in the area would cease until an evaluation is made by a HTRW expert. 
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Plan 4:  This alternative would have similar impacts to Plans 2 & 3; however it 
has a 1,820 foot extension of the southern levee.  The proposed alignment of that 
extension would go through a private disposal site.  Junk yards and industrial areas 
typically have a higher probability for containing contaminants.  The extension would 
also through or near the Manhattan Avenue Battery Site.  If this alternative was chosen 
a more thorough survey of contaminants would need to be performed to identify any 
HTRW concerns and possible routing shifts. 
 

Plan 5:  This alternative would have similar impacts to plans 2 & 3.  There are no 
known HTRW sites located in the area of the channel widening. 
 
4.4 UCultural Resources 
 

Plan 1 No Federal Action: The no action alternative would have no impacts to 
cultural resources. 
 

Plan 2: This alternative would have little likelihood of impacting historic properties 
along the existing levee alignment. However, any borrow areas and associated impact 
areas (haul roads, storage areas, etc.) would need to be evaluated as to potential to 
contain historic properties. An archeological survey would be required prior to impact if 
the borrow or associated areas are found to have the potential for historic properties. All 
work would be coordinated with the Kansas State Historic Preservation Officer and 
affiliated Native American Tribes. 
 

Plan 3 (Recommended Plan): This alternative would have little likelihood of 
impacting historic properties along the existing levee alignment. However, any borrow 
areas and associated impact areas (haul roads, storage areas, etc.) would need to be 
evaluated as to potential to contain historic properties. An archeological survey would 
be required prior to impact if the borrow or associated areas are found to have the 
potential for historic properties. All work would be coordinated with the Kansas State 
Historic Preservation Officer and affiliated Native American Tribes. 
 

Plan 4: This alternative would have little likelihood of impacting historic properties 
along the existing levee alignment. However, any borrow areas and associated impact 
areas (haul roads, storage areas, etc.) would need to be evaluated as to potential to 
contain historic properties. An archeological survey would be required prior to impact if 
the borrow or associated areas are found to have the potential for historic properties. All 
work would be coordinated with the Kansas State Historic Preservation Officer and 
affiliated Native American Tribes. 
 

Plan 5: This alternative would have little likelihood of impacting historic properties 
along the existing levee alignment. The proposed channel widening in this alternative 
may require the removal of the active Union Pacific railroad bridge in Linear Park that 
spans the Blue River. The bridge may be eligible for the National Register of Historic 
Places. Its removal would require coordination with the State Historic Preservation 
Officer (SHPO) and interested groups. If eligible, mitigation measures would likely be 
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required. In addition, any required borrow areas and associated impact areas (haul 
roads, storage areas, etc.) would need to be evaluated as to potential to contain historic 
properties. An archeological survey would be required prior to impact if the borrow or 
associated areas are found to have the potential for historic properties. All work would 
be coordinated with SHPO and affiliated Native American Tribes. 
 
4.5 USocioeconomics and Environmental Justice 
 

The Executive Order on Environmental Justice (Executive Order 12898) focuses 
on social equity issues, particularly any potential disproportionate impacts on minority or 
low-income groups.  No specific geographic areas of minority or low-income groups 
were identified within the affected area.  None of the alternatives would have an 
adverse impact on any low-income or minority populations. 
 

Plan 1 No Federal Action – This alternative would result in expected annual 
damages of $6,745,300 (October 2013 prices).  The no action alternative damages for 
the 1% flood could total $331.7 million, and the 0.2% flood could total $717.7 million.  
The number of structures affected in a 1% chance flood, given the without project 
conditions is about 1,700. The number of structures affected in a 0.2% chance flood, 
given the without project conditions is about 2,200. 
 

Plan 2: Each of the construction alternatives had costs annualized using the 
FY2014 project interest rate of 3.5% and a 50-year period of analysis.  Then net annual 
benefits were estimated, and a Benefit-Cost Ratio (BCR) was determined.  Plan 2 had 
net annual benefits of $2,082,800 and a BCR of 2.9.  This is the second highest BCR of 
the action alternatives behind only the Recommended Plan. 
 

Plan 3 (Recommended Plan):  The recommended alternative had estimated 
annual net benefits of $2,852,100 and a BCR of 3.5.  This alternative had the highest 
net benefit and BCR of all the action alternatives. 
 

Plan 4:  This alternative had estimated annual net benefits of $2,762,700 and a 
BCR of 2.2, which is the next to lowest of the action alternatives. 
 

Plan 5:  This alternative had estimated annual net benefits of $1,393,800 and a 
BCR of 1.5.  This is the lowest BCR of all of the action alternatives. 
 
4.6 URecreation 
 

Plan 1 No Federal Action – There would be no impact to recreation from the no-
action alternative. 
 

Plan 2: The linear trail is located on top of the levee for much of the distance of 
the levee.  Linear trail is a multi-purpose trail that receives bicycle and foot traffic from 
walkers/joggers.  During construction portions of the trail would need to be closed to 
recreational use.  This would have a short-term negative impact on recreational use.  
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Construction activities could be sequenced so only a portion of the trail is closed at a 
time, minimizing the impact to recreation to just the portion under construction.  
Following construction activities the trail would be restored to pre-construction condition 
and recreational activity would resume.  This would result in no long-term impacts to 
recreation. 
 

Plan 3 (Recommended Plan): This plan would result in near identical impacts to 
recreation as found in Plan 2.  Short-term impacts from partial trail closure would occur 
and last only during construction of a particular levee section.  No long term impacts to 
recreation would occur. 
 

Plan 4: This plan would result in near identical impacts to recreation as found in 
Plan 2.  Short-term impacts from partial trail closure would occur and last only during 
construction of a particular levee section.  No long term impacts to recreation would 
occur. 
 

Plan 5:  This alternative would result in the short-term trail closures similar to the 
other levee raise alternatives.  This alternative likely result in longer period of trail 
closures near the Highway 24 and Union Pacific Railroad bridges as they undergo 
alteration and/or replacement.  The channel widening activities may have a minor effect 
on recreational boating during construction and constructions on the bridges. 
 
4.7 UNoise 
 

Plan 1 No Federal Action – There would be no impact to noise levels from the no 
action alternative.  Noise levels would remain that of a largely urban commercial and 
industrial area over most of the project area. 
 

Plan 2:  There would be minor noise impacts from construction activities from 
equipment.  The impacts would be local to the project area and short-term in duration.  
Occurring where the construction activity is currently taking place and would typically be 
limited to the daylight hours.  Noise levels would return to pre-construction levels 
following construction. 
 

Plan 3 (Recommended Plan): There would be minor noise impacts from 
construction activities from equipment.  The impacts would be local to the project area 
and short-term in duration.  Occurring where the construction activity is currently taking 
place and would typically be limited to the daylight hours.  Noise levels would return to 
pre-construction levels following construction. 
 

Plan 4:  This alternative would have temporary noise impacts similar to 
alternatives 2 and 3, however the footprint is extends further on both ends of the levee 
into more residential type areas from the levee extension and Casement Road tie-in.  
There would be minor noise impacts from construction activities from equipment.  The 
impacts would be local to the project area and short-term in duration.  Noise levels 
would return to pre-construction levels following construction. 
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Plan 5: This alternative would have the similar impact for the levee raise; 

however the channel widening and bridge expansion and replacements would have 
much larger footprints for a longer duration.  The area of noise generation with this 
alternative would extend to the left bank of the Big Blue River.  The area of impact on 
that side of the river is largely agricultural with some commercial businesses nearby.  
The expansion and replacement of the bridges would require a greater number of 
construction equipment increasing the generated noise levels. The elevated noise levels 
would last for a much longer time than the other alternatives, however, they would 
return to pre-construction levels following completion of construction. 
 
4.8 ULand Use (Including Prime Farmland) 
 
 The project footprint used for analysis was the actual footprint of the levee raise 
and the permanent easement.  In addition it also includes the temporary construction 
easement.  This provides a conservative estimate as it is likely that not all of the area 
within the construction easement would be impacted.  Much of the impacts that do 
occur within the construction period would be temporary and where possible the land 
would return to its previous land use following construction or planted with native 
vegetation where possible. 
 

Plan 1 No Federal Action – The land use under the no action would remain the 
same, primarily a heavily developed urban, industrial and residential area. 
 

Plan 2:  As this alternative has a very similar footprint to the recommended plan 
please see the environmental consequences section below for impacts. 
 

Plan 3 (Recommended Plan):  The effects on land use for the levee raise 
alternatives are linear in fashion, paralleling the levee.  The total project footprint 
including the permanent and temporary construction easements is approximately 36.9 
acres.  This includes about 2.2 acres of barren land, 7.7 acres of cultivated agricultural 
land, 6.2 acres of forested land, 17.5 acres of grassland most of which is maintained 
turf, 0.7 acres of grassland, with the remaining footprint consisting of impervious 
surfaces, and other miscellaneous uses.   
 

Plan 4:  This alternative would have a much larger footprint than the 
Recommended Plan and would therefore have an increase in the land use impact.  This 
alternative also includes the 1,700 foot levee extension of the Kansas River segment 
which involves placing a new section of levee and easements where there currently is 
not any.  That area is primarily grassland utilized for hay production, and it also 
traverses through some industrial and residential properties.  
 

Plan 5: This alternative would have the same land use impacts as the 
recommended plan along the levee.  This plan also includes the channel widening that 
would take approximately 8.6 acres that are currently riparian forest and convert that 
land into part of the river channel. 
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5.0  CUMULATIVE IMPACTS 
 
 The Council on Environmental Quality Regulations defines cumulative impacts as 
“the impact on the environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future actions, 
regardless of what agency (federal or non-federal) or person undertakes such other 
actions.  Cumulative impacts can result from individually minor but collectively 
significant actions taking place over a period of time” (CEQ, 1997). 
 

The cumulative impacts addressed in this document consist of the impacts of 
multiple actions that result in similar effects on the natural resources.  The geographical 
areas of consideration are actions located along the Manhattan Levee and the Big Blue 
and Kansas Rivers.   
 

Past and current urban and agricultural development in the floodplain have led to 
implementation of numerous measures to protect these assets.  Channelization of 
streams and rivers, construction of levees, stabilization of banklines, draining and filling 
of wetlands on the floodplain, and eventually the construction of the major flood control 
levees and reservoirs have had some adverse cumulative impacts on the ecosystem 
while minimizing the economic and social effects associated with out of bank flows.  
Some of these efforts began as early as the first settlers arrived in Kansas, with the vast 
majority of the major levee and reservoir projects started to be planned and built as a 
result of the damage from the 1951 flood.  Due to the highly erosive nature of the 
Kansas River most of the channelization efforts have been limited to urban areas or 
smaller tributaries.  Compared to other large mid-western rivers, the Kansas River is 
relatively un-channelized for large portions of its length.  The proposed levee raise 
would not result in additional channelization features, therefore it wouldn’t have an 
adverse cumulative effect on channelization. 

 
As levees prevent overbank flow into the floodplain to protect infrastructure, it 

also reduces floodplain storage capacity, and the exchange of nutrients and sediments 
between the rivers and overbank areas.  Most of the major levee systems within the 
Kansas River basin (Manhattan, Topeka, and Lawrence) were built in the middle of the 
last century.  The affects of these levee systems has been in place for 50 plus years 
and have changed little over time.  No new major levee systems on the Kansas River 
are planned within the foreseeable future.  As the Manhattan levee is an existing levee 
system only being raised to the approximate original design capacity, it would have 
almost no change in the cumulative impacts to floodplain storage capacity and nutrient 
exchange. 
 

Flows in the Kansas River basin are largely influenced by a series of reservoirs.  
Upstream of the city of Manhattan, the Tuttle Creek reservoir is operated as part of a 
larger Missouri River/Kansas River system of flood control.  Which means releases from 
the dam may be impacted by events in other parts of the larger Missouri River basin to 
meet certain minimum flow targets or prevent flooding downstream.  A master manual 
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of the Missouri/Kansas River system along with annual operating plans detail the 
conditions of operation for each of the dams in the system.  The Tuttle Creek Dam 
controls the flow of the Big Blue River downstream of the dam.  The proposed project 
would not have an adverse cumulative impact to flows during most flow conditions.  
Only during extremely high flow events equivalent to the nominal 0.33% chance flood 
event profile or higher would there be a negligible, less than 5 inch, rise in the water 
surface upstream. 
 

According to the 2010 U.S. Census the population of Manhattan has grown 
approximately 16.6% from the 2000 Census.  Manhattan, Kansas population levels 
continue to grow leading to increased development.  As housing developments in 
unprotected areas of the floodplains grow and the values of the structures increase 
there is increasing pressure to build additional flood risk reduction measures.   
 
 The recommended plan would bring the level of protection for the existing 
Manhattan levee system back up near its original design standard.  As the 
recommended plan is largely raising existing levee with only a slight increase in the 
riverward side increase, the flow within the river(s) would only be affected during 
extremely large events (greater than the 200-year or 0.5% flood), therefore the 
recommended plan would have only a minor adverse impact.  Therefore, the proposed 
project would not cause any significant cumulative impacts to the human environment. 
 
6.0  CONCLUSION  
 

The recommended plan would have no impacts to federally-listed threatened or 
endangered species, or their designated critical habitat, and would not have negative 
impacts to sites listed, or eligible for inclusion, on the National Register of Historic 
Places.  Minor long-term impacts would occur to the terrestrial habitat and wildlife as a 
result of removing trees some trees along the right of way.  With time, the minor long-
term impacts would be reduced as trees become reestablished within the construction 
easement area.  The recommended plan would best meet the purpose and need of the 
project by providing for increased flood risk reduction with limited impacts to the 
environment in a cost effective manner.  For reasons described in this EA, the 
Recommended Plan would not result in any significant long-term impacts to the human 
environment.   
 
7.0  COORDINATION AND COMMENTS 
 
 Scoping for the project has included a public workshop held on the evening of 
April 17, 2013 at the Manhattan Fire Station Located at 2000 Denison Avenue in 
Manhattan, Kansas.  The meeting consisted of an approximately 45 minute presentation 
on the proposed project and the operation of the Tuttle Creek Dam, and then an open 
house style forum with a series of stations staffed by Corps of Engineers and City of 
Manhattan staff.  Comment cards were handed out to all participants to receive any 
comments or feedback on the proposed project.  Only one card was returned. 
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 There were also two meetings with the Manhattan City Commission where the 
meetings were open to the public.  The first was held on March 28, 2013 and included a 
Corps presentation and question and answer session for the purposes of presenting 
early study findings on existing conditions and offering a series of early alternatives for 
information and feedback from the Commission and public in attendance.  The second 
Commission meeting was held on January 7, 2014.  This meeting was also open to the 
public.  The meeting included a Corps presentation and question and answer session 
for purposes of offering a tentatively recommended plan for levee improvements and a 
project implementation schedule for information and feedback from the commission and 
the public in attendance.  Both meetings were held in the Commission Auditorium in 
City Hall. 
 

The Draft Feasibility Report, Environmental Assessment and Draft Finding of No 
Significant Impact were released for a thirty (30) day public review starting on June 13, 
2014.  Notice of Availability was sent to the  individuals and organizations on the NWK 
Regulatory mailing list.  The Public Notice as well as a copy of the report and supporting 
documents were also posted to the NWK internet page, and available at the Manhattan 
City Hall and the local public library.  Comments were received from the Choctaw 
Nation of Oklahoma, Federal Aviation Administration, U.S. Environmental Protection 
Agency, U.S. Fish and Wildlife Service, and one private individual.  A more detailed 
description of the public involvement process and the comments can be found in the 
Public Involvement Appendix of the Feasibility Report/ 

 
Extensive coordination with the Manhattan Field Office of the U.S. Fish and 

Wildlife Service has been performed.  A copy of the drat and final Coordination Act 
reports can be found in Appendix II of this EA. 
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8.0  AGENCY COMPLIANCE WITH OTHER ENVIRONMENTAL LAWS   
 
Compliance with other environmental laws is listed below. 

 
 

Federal Polices         Compliance 
 
Archeological Resources Protection Act, 16 U.S.C. 470, et seq.     Not Applicable 
 
Clean Air Act, as amended, 42 U.S. C. 7401-7671g, et seq.     Full Compliance 
 
Clean Water Act (Federal Water Pollution Control Act),  
33 U.S.C. 1251, et seq.         Full Compliance 
 
Coastal Zone Management Act, 16 U.S.C. 1451, et seq.     Not Applicable 
 
Endangered Species Act, 16 U.S.C. 1531, et seq.      Full Compliance 
 
Estuary Protection Act, 16 U.S.C. 1221, et seq.      Not Applicable 
 
Federal Water Project Recreation Act, 16 U.S.C. 4601-12, et seq.    Full Compliance 
 
Fish and Wildlife Coordination Act, 16 U.S.C. 661, et seq.     Full Compliance 
 
Land and Water Conservation Fund Act, 16 U.S.C. 4601-4, et seq.    Not Applicable 
 
Marine Protection Research and Sanctuary Act, 33 U.S.C. 1401, et seq.    Not Applicable 
 
Migratory Bird Treaty Act, 16 U.S.C. 703       Full Compliance 
 
National Environmental Policy Act, 42 U.S.C. 4321, et seq.     Full Compliance 
 
National Historic Preservation Act of 1966, as amended, 16 U.S.C. 470a, et seq.   Full Compliance 
 
Rivers and Harbors Act, 33 U.S.C. 403, et seq.      Full Compliance 
 
Watershed Protection and Flood Prevention Act, 16 U.S.C. 1001, et seq.   Full Compliance 
 
Wild and Scenic River Act, 16 U.S.C. 1271, et seq.      Not Applicable 
 
Farmland Protection Policy Act, 7 U.S.C. 4201, et. seq.      Full Compliance 
 
Protection & Enhancement of the Cultural Environment (Executive Order 11593)   Full Compliance 
 
Floodplain Management (Executive Order 11988)      Full Compliance 
 
Protection of Wetlands (Executive Order 11990)      Full Compliance 
 
Environmental Justice (Executive Order 12898)      Full Compliance 
 
NOTES: 

a. UFull complianceU.  Having met all requirements of the statute for the current stage of planning (either 
    preauthorization or post authorization). 
b. UPartial complianceU.  Not having met some of the requirements that normally are met in the current stage 
    of planning. 
c. UNoncomplianceU.  Violation of a requirement of the statute. 

 d. UNot applicableU.  No requirements for the statute required; compliance for the current stage of planning. 
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